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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
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major  concerns  of  America's  "Department  of  Natural  Resources." 
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resources  so  each  will  make  its  full  contribution  to  a  better  United 
States— now  and  in  the  future. 
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Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 
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01.  NATURE  OF  WATER 
1A.  Properties 

LIGHT  SCATTERING  AND  ULTRASONIC  IN- 
VESTIGATIONS OF  RELAXATION  IN  AQUE- 
OUS SOLUTIONS, 

Catholic  Univ.,  of  America,  Washington,  U.L.. 
T.  A.  Litovitz. 

For  sale  by  the  Superintendent  of  Documents  U  V 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.70.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
402  Dec  1968.  73  p,  6  fig,  5  tab,  44  ref.  OSW 
Grant  No  14-01-0001-608. 

Descriptors:  *  Aqueous  solutions,  'Physicochemi- 
cal  properties,  *Solvation,  Solutes,  Water  struc- 
ture, Electrolytes,  Water  properties,  'Ultrasonic, 
Soundwaves. 

Identifiers:  'Relaxation  phenomena,  "Ultrasonic 
absorption . 

Sound  velocity  and  absorption  measurements  were 
made  in  a  number  of  aqueous  electrolytic  solutions, 
principally  the  2-2  valent  sulfates.  Ultrasonic  pulse 
measurements  were  used  in  the  frequency  region 
from  30  to  900  MHZ  and  the  technique  of  Bnlloum 
Light  scattering  was  employed  in  a  number  of  mea- 
surements between  600  MHZ  and  7000  MHZ. 
(McCoy-Office  of  Saline  Water) 
W72-00378 

IB.  Aqueous  Solutions  and 
Suspensions 


WATER  STRUCTURE  AS  A  DETERMINANT 
OF  ION  DISTRIBUTION  IN  LIVING  TISSUE, 

Auckland     Univ.     (New     Zealand).     Dept.     of 

Medicine. 

P.  M.  Wiggins. 

Journal  of  Theoretical  Biology,  Vol  32,  No  7,  p 

13 1-1 46,  July  197 1.3  tab,  3  fig,  46  ref. 

Descriptors:  *Water  structure,  *Molecular  struc- 
ture, "Hydration,  'Water  chemistry,  *Ions, 
Anions,  Potassium,  Sodium,  Hydrates,  Water  pro- 
perties, Kinetics,  Thermodynamic  behavior, 
Biological  membranes,  Biological  properties, 
Physicochemical  properties,  Ion  exchange,  Ion 
transport,  Absorption,  'Cytological  studies, 
♦Anion  absorption,  *Cation  absorption. 

Evidence  has  accumulated  that  cell  water  is  signifi- 
cantly more  ordered  than  is  water  in  a  simple  elec- 
trodyte  solution  and  that  both  kinetic  and  ther- 
modynamic properties  of  water  are  perturbed  for 
some  distance  out  from  the  interface  between  a 
liquid  and  a  polar  solid.  Apparently,  all  ions  per- 
turb the  structure  of  water.  When  a  kinetic  proper- 
ty, the  viscosity  B-coefficient,  is  plotted  against  a 
thermodynamic  property,  the  free  energy  of  hydra- 
tion of  a  single  ion,  the  biologically  important  ions 
can  be  divided  into  2  classes  having  opposite  ef- 
fects. Na,  Ca  and  Mg  ions  were  net  water  structure- 
orderers,  while  the  anions  and  K  ion  were  net  water 
structure-disorderers.  Other  properties  of  aqueous 
solutions  confirm  these  2  classes  existence,  and 
that  the  dividing  line  is  between  Na  and  K.  It  is 
proposed  that  the  cell  matrix  orders  water  inside  a 
cell,  and,  due  to  diminishing  solubility  with  order- 
ing power,  ions  are  increasingly  excluded  from  a 
cell  as  their  ordering  powers  increase.  This  is  sup- 
ported by  data  on  ion  distributions  in  frog  muscle 
cells  and  by  examples  in  non-biological  systems. 
Using  thermodynamic  considerations,  it  is  shown 
that  the  structural  nature  of  cell  water  could  be 
solely  responsible  for  the  observed  distribution  of 
ions  in  living  tissue.  (Casey-Arizona) 
W72-00207 


LIGHT  SCATTERING  AND  ULTRASONIC  IN- 
VESTIGATIONS OF  RELAXATION  IN  AQUE- 
OUS SOLUTIONS, 

Catholic  Univ.,  of  America,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  0 1  A. 


W72-00378 

02.  WATER  CYCLE 
2A.  General 

THE  FRESHWATER-SUPPLY  PROBLEMS  OF 
MANKIND,  . 

Moscow    State    Univ.    (USSR);    and    Akademiya 

Nauk  SSSR,  Moscow.  Inst,  of  Water  Research;  and 

Akademiya  Nauk  SSSR,  Moscow.  Geologichesku 

Institut;  and  Gosudarstvennyi  Gidrologicheskn  In- 

stitut,  Moscow  (USSR). 

B.  I.  Kudelin,  V.  N.  Kunin,  M.  I.  L'vovich,  and  A. 

A.  Sokolov. 

Soviet  Geography:  Review  and  Translation,  Vol  12, 

No  6,  p  336-346,  June  1971 .  3  fig,  5  tab. 

Descriptors:  'Water  balance,  'Water  resources, 
'Water  supplies,  'Waste  water  (Pollution),  'Ru- 
noff, Arid  lands,  Subsurface  flow,  Mapping, 
Hydrologic  cycle,  Water  conservation.  Water 
reuse,  Irrigation  practices,  Soil  moisture.  Water 
sources. 

The  total  volume  of  the  hydrosphere  amounts  to 
1 .5  billion  cu  km  of  water,  of  which  only  0.3%,  or  4 
million  cu  km  is  accessible  freshwater.  In  view  of 
the  fact  that  all  water  sources  are  closely  intercon- 
nected,  it  is  stressed   that  evaluations  of  water 
resources  should  be  quantitative  and  based  on  the 
water  balance  principle.  Water  balance  equations 
are  developed  and  graphs  are  presented  illustrating 
relationships  between  balance  elements.  The  regu- 
lation of  the  runoff  and  the  water  balance  of  an 
area  is  one  way  of  achieving  an  expanded  renewal 
of  water  resources,  and  several  practical  methods 
are  reviewed.  Although  runoff  reserves  can  be  re- 
garded as  still  ample,  substantial  regions  of  the 
world  (parts  of  Europe,  the  U.S.  and  the  USSR)  are 
already   showing  clear  evidence  of  depletion  of 
water  resources.  The  cause  lies  in  waste  waters, 
produced  mainly  as  a  result  of  water-supply  uses. 
The  solution  to  this  problem  emphatically  does  not 
lie  in  the  development  of  new  freshwater  sources 
but  rather  through  treatment  and  recycling  of  fresh 
waters  thereby  curbing  their  discharge  into  natural 
bodies  of  water.  Although  it  might  be  possible  to 
turn  all  surface  waters  into  open  waste  disposal 
sewers,  such  a  course  would  destroy  many  of  the 
natural  processes  dependent  upon  water.  Only  by 
realizing    that    water    is    not   just    an    economic 
rescorce,  will  we  be  able  to  form  a  proper  picture 
of  the   true    value   of  water   resources.    (Casey- 
Arizona) 
W72-00187 


diction  of  daily  flows,  the  modelling  of  the  systems 
of  different  orders  for  simulating  daily  flows,  and 
an  analysis  of  the  criterion  to  select  the  'best' 
system  model.  The  performances  of  systems  of 
various  orders  are  analyzed  by  using  their  error 
characteristics.  The  method  of  analysis  is  illus- 
trated by  using  data  from  two  rivers  in  Indiana. 
(Woodard-USGS) 
W72-00306 

CHARACTERISTICS  AND  FILTERING  OF 
NOISE  IN  LINEAR  HYDROLOGIC  SYSTEMS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

J.  W.  Delleur,  and  R.  A.  Rao. 

Paper  presented  at  International  Symposium  on 
Mathematical  Models  in  Hydrology,  Warsaw,  Po- 
land, July  26-31,  1971.  5  fig,  15  ref.  OWRR  B-008- 
IND  (4)  OWRR  B-002-IND. 

Descriptors:         'Rainfall-runoff         relationships, 
'Mathematical  models,  'Systems  analysis,  'Input- 
output   analysis,   Computer   programs.   Hydraulic 
systems.  Computers. 
Identifiers:  'Noise  Altering  (Systems  analysis). 

The  identification  and  fitting  of  a  linear  model  of 
the  short-range  rainfall-runoff  transformation  are 
affected  by  the  presence  of  noise  generated  by  the 
computational  procedure  and  by  errors  in  the  data. 
The  digitization  and  computational  noise  was 
analyzed  by  means  of  the  Fourier  amplitude  spec- 
tra of  the  input  and  of  the  output.  The  effect  of  this 
noise  may  be  reduced  by  judicious  choice  of  the 
digitization  step  and  of  the  truncation  limits  of  the 
integrations  in  the  transform  domain.  The  rainfall 
data  are  usually  more  contaminated  by  noise  due  to 
error  than  the  runoff  data.  The  noise  attributed  to 
the  rainfall  data  is  estimated  and  its  probability  dis- 
tribution and  spectrum  are  then  obtained.  The 
error  noise  may  be  controlled  by  digital  filtering. 
The  effectiveness  of  the  filters  is  shown  by  compar- 
ing the  rainfall  noise  spectra  obtained  from  filtered 
and  unfiltered  data.  (Woodard-USGS) 
W72-00310 


STOCHASTIC  DIFFERENCE  EQUATION 
MODELLING  OF  HYDROLOGIC  PROCESSES, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

R.  A.  Rao,  and  R.  L.  Kashyap 

Paper  presented  at  International  Symposium  on 
Mathematical  Models  in  Hydrology,  Warsaw,  Po- 
land, July  26-31,  1971.  4  fig,  4  tab,  11  ref.  NSF 
Grant  GR18225  AFOSR  Grant  19-1776.  OWRR 
B-025-IND(l). 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  'Systems  analysis,  'Mathematical  studies, 
'Hydraulic  models,  Equations,  Computer  pro- 
grams, Stochastic  processes. 

Hydrologic  processes  are  modelled  in  the  form  of 
finite  difference  equations.  The  problem  of 
parameter  estimation  by  the  method  of  moments, 
especially  for  systems  of  higher  order,  can  be  for- 
midable both  from  the  computational  and  analyti- 
cal points  of  view.  In  order  to  overcome  this 
problem  a  recursive  system  identification 
procedure,  along  with  a  prediction  scheme,  was 
proposed.  The  identification  of  the  system  parame- 
ters and  the  single  step  or  multistep  prediction  of 
the  variable  of  interest  are  performed  simultane- 
ously Three  aspects  of  hydrologic  interest  are 
discussed  by  using  the  algorithm.  These  are  the  pre- 


LINEAR  SYSTEMS  ANALYSIS  IN  HYDROLO- 
GY-THE  TRANSFORM  APPROACH,  THE 
KERNEL  OSCILLATIONS  AND  THE  EFFECT 
OF  NOISE, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

J  W.  Delleur,  and  R.  A.  Rao. 

Paper  presented  at  United  States-Japan  Bi-Lateral 
Seminar  in  Hydrology,  Honolulu,  January  1971.21 
p,  8  fig,  9  ref.  OWRR  B-008-1ND  (3)  and  B-022- 
IND(  ). 

Descriptors.  'Rainfall-runoff  relationships,  'Sur- 
face runoff,  'Model  studies,  'Systems  analysis, 
'Input-output  analysis.  Infiltration,  Evaporation, 
Water  balance,  Hydrologic  budget,  Hydrographs, 
Mathematical  studies,  Hydrologic  data. 

The  Fourier,  Laplace  and  Z-transforms  were  used 
to  evaluate  the  impulsive  response  of  watersheds 
from  discrete  rainfall  excess  and  direct  runoff 
values.  Runoffs  for  arbitrary  storms  could  then  be 
obtained  making  use  of  the  convolution  integral. 
The  methods  were  compared  for  their  accuracy, 
stability,  and  computing  time  by  using  a  theoretical 
example.  The  computed  kernel  functions  (impul- 
sive responses)  for  a  number  of  storms  showed 
large  oscillations.  These  could  be  due  to  noise, 
primarily  in  the  input  data  and  also  in  the  output 
data.  Several  digital  filters  were  tested  to  filter  the 
input,  or  the  output,  or  both,  or  to  filter  the  calcu- 
lated kernel  functions.  (Woodard-USGS) 
W72-00317 

ANALYSIS  OF  THE  INTERACTION  OF  RIVER 
AND  SUBSURFACE  WATERS  (NEKOTORYYE 
ELEMENTY  ANALIZA  VZAIMODEYSTVIYA 
RECHNYKH  i  PODZEMNYKH  VOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
For  primary  bibliographic  entry  see  Field  02F. 


Field  02— WATER  CYCLE 
Group  2A — General 


W72-OO320 


ROLE  OF  ARTESIAN  WATER  IN  THE  FORMA- 
TION OF  STREAMFLOW  AS  ILLUSTRATED 
BY  THE  TOSNA  RIVER  (OTSENKA  ROLI 
NAPORNYKH  PODZEMNYKH  VOD  V  FOR- 
MIROVANII  RECHNOGO  STOKA  NA 
PRIMERE  R.  TOSNY), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-0032! 


EFFECT  OF  INTENSIVE  GROUNDWATER  USE 
ON  STREAMFLOW  (OB  ISSLEDOVANII 
VLIYANIYA  INTENSIVNOY  EKSPLUATATSII 
PODZEMNYKH  VOD  NA  STOK  REK), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
For  primary  bibliographic  entry  see  Field  02F 

W72-00325 


SURFACE  AND  SUBSURFACE  FLOW  INTO 
RIVERS  OF  THE  WEST  SIBERIAN  PLAIN 
(POVERKHNOSTNYY  I  PODZEMNYY  PRITOK 
V  REKI  ZAPADNO-SIBIRSKOY  RAVNINY), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00326 


2B.  Precipitation 


EXPERIMENTAL  HYDROLOGIC  INVESTIGA- 
TIONS AT  VALDAY  (EKSPERIMENTAL'NYYE 
GIDROLOGICHESKIYE  ISSLEDOVANIYA  NA 
VALDAYE). 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

Gosudarstvennyy  Gidrologicheskiy  Institut  Trudy, 
No  18l,Kuznetsov,  VI,  ed,  1970.  196  p. 

Descriptors:  *Evaporation,  *  Precipitation  (At- 
mospheric), 'Discharge  (Water),  Waste  water 
(Pollution),  Industrial  wastes.  Bottom  sediments, 
Water  storage,  Melt  water,  Soil  water.  Runoff,  Per- 
colation, Moisture  content,  Water  temperature, 
Wind  velocity,  Forests,  Dunes,  Snow  cover,  Brines, 
Evaporation  pans,  Precipitation  gages. 
Identifiers:  'USSR,  Valday  Hills,  Polomef  River, 
Evaporimeters,  Radiometers,  Telethermometers, 
Thermistors,  Forest  litter,  Spruce,  Mineralization. 

This  collection  of  1 3  papers  is  devoted  to  a  study  of 
procedures  for  measuring  atmospheric  precipita- 
tion and  for  calculating  evaporation  from  water 
surfaces,  industrial  wastes,  brine  solutions,  and 
from  snow  under  a  forest  canopy.  Methods  for 
computing  sand  dune  dimensions,  bottom  sediment 
discharge,  wind  velocity,  and  maximum  discharges 
and  percolation  of  melt  water  are  examined  along 
with  water  storage  data  for  forest  litter  and  data  on 
the  radiation  balance  in  a  spruce  forest.  The  con- 
cluding two  papers  discuss  the  tentative  applica- 
tions of  a  radiometer  for  determining  the  mean 
temperature  of  an  underlying  surface  and  of  a 
telethermometer  for  measuring  the  temperature  of 
the  water  surface.  (See  also  W72-00062  thru  W72- 
00070)  (Josefson-USGS) 
W72-00061 


EFFECT  OF  PRECIPITATION  AND  EVAPORA- 
TION ON  CHANGES  IN  SOLUTION  CONCEN- 
TRATION (VLIYANIYE  DOZHDEY  I 
ISPARENIYA  NA  IZMENENIYE  KONTSEN- 
TRATSII  RASTVOROV), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00064 


ESTIMATION  OF  INTERCEPTED  SOLID 
PRECIPITATION  AND  DETERMINATION  OF 
EVAPORATION  FROM  A  SPRUCE  FOREST 
DURING  A  WINTER  PERIOD  (OTSENKA 
VELICHINY  ZADERZHANIYA  TVERDYKH 
OSADKOV  I  OPREDELENIYE  ISPARENIYA  S 
YELOVOGO  LESA  V  ZIMNIY  PERIOD), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

S.  F.  Fedorov,  and  A.  S.  Burov. 
In:      Eksperimental'nyye     gidrologicheskiye     iss- 
ledovaniya        na        Valdaye;       Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  181,  p  77-86 
1970.  6  tab,  15ref. 

Descriptors:  'Precipitation  (Atmospheric),  *Snow, 
'Evaporation,  'Forests,  Deciduous  trees, 
Coniferous  trees,  Seasonal,  Water  storage,  Trans- 
piration, Wind  velocity,  Snow  surveys.  Precipita- 
tion gages,  Evaporation  pans. 

Identifiers:  'USSR,  Valday  Hills,  Polomef  River, 
Malaya  Nisha  River,  Kholova  River,  Mayata  River, 
Lake  Ilmen,  Spruce,  Forest  canopy,  Tree  crowns. 

Special  on-site  investigations  were  conducted  by 
the  Valday  Hydrologic  Scientific  Research  Labora- 
tory in  1965-69  in  basins  of  the  Polomef  (Valday 
Hiils)  Malaya  Nisha,  Kholova,  and  Mayata  River 
(Lake  Ilmen  Lowland)  to  measure  solid  precipita- 
tion and  snow  storage  in  a  deciduous  forest  and  on 
deciduous  and  coniferous  forest  clearings  of  vari- 
ous size.  The  amount  of  solid  precipitation  on  a 
forest  clearing  in  deciduous  timber  was  approxi- 
mately 18%  higher  than  that  in  the  deciduous 
forest.  Snow  storage  on  a  clearing  in  a  coniferous 
forest  differed  little  from  that  in  a  deciduous  forest, 
with  the  average  difference  being  only  8%.  Calcu- 
lated values  of  the  precipitation  intercepted  by 
spruce  crowns  for  4  winter  periods  were  based  on 
Tret'yakov  precipitation  gage  measurements  in 
deciduous  and  coniferous  forests  and  varied 
between  24  and  35  mm.  Total  evaporation  from  a 
forest  was  defined  as  the  sum  of  evaporation  from 
the  solid  precipitation  intercepted  by  treetops  and 
evaporation  from  the  snow  under  a  forest  canopy. 
Assuming  a  value  of  about  8  mm  as  the  average 
amount  of  evaporation  from  snow  under  a  forest 
canopy  for  December-March  and  a  value  of  29  mm 
as  the  amount  of  evaporation  from  snow  inter- 
cepted by  treetops,  the  average  total  evaporation 
from  a  spruce  forest  for  the  period  was  about  37 
mm.  Evaporation  from  a  spruce  forest  in  the  Val- 
day region  during  the  winter  months  examined  was 
approximately  30%  greater  than  that  from 
woodless  areas.  (See  also  W72-00061)  (Josefson- 
USGS) 
W72-00065 


ACCURATE  MEASUREMENT  OF  AT- 
MOSPHERIC PRECIPITATION  BY  THE 
TRET'YAKOV  PRECIPITATION  GAGE  (O 
KORREKTNOM  IZMERENII  ATMOSFER- 
NYKH  OSADKOV  OSADKOMEROM 

TRET'YAKOVA), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
V.  S.  Golubev. 

In:  Eksperimental'nyye  gidrologicheskiye  iss- 
ledovaniya  na  Valdaye;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  181,  p  87-97 
1970.  1  fig,  5  tab,  8  ref. 

Descriptors:         'Precipitation         (Atmospheric), 
'Precipitation  gages,  'Rain  gages,  Wind  velocity. 
Shrubs,    Seasonal,    Snow    cover,    Water    storage, 
Wetting,  Evaporation. 
Identifiers:  'USSR,  Tret'yakov  precipitation  gages. 

Observation  data  on  Tret'yakov  precipitation  gages 
installed  under  various  sheltering  conditions  were 
compared  with  observations  made  under  standard 
conditions  to  establish  reliable  methods  of  measur- 
ing precipitation.  Atmospheric  precipitation  may 
be  collected  in  the  Tret'yakov  gage  without 
shortage  of  precipitation  catch  due  to  wind  action, 
provided  the  collecting  surface  of  the  gage  is  flush 
with  the  adjacent  surface.  Solid,  liquid  and  mixed 
precipitation,    adjusted    for   the    effects   of   wind 


velocity,  may  be  measured  by  the  Tret'yakov  gage 
installed  at  the  level  of  the  surface  of  shrubs 
sheared  at  a  height  of  2  m.  The  same  results  may  be 
obtained  by  installing  the  gage  on  a  small  clearing 
in  a  dense  2-  to  6-mm  high  overgrowth  or  in  a 
shielded  enclosure  in  a  sparsely-wooded  area.  A 
double-shielded  enclosure,  designed  and  tested  by 
the  Valday  Hydrologic  Scientific  Research  Labora- 
tory, was  used  to  calculate  precipitation  in  an  open 
area.  Application  of  the  gravimetric  method  of 
measurement  and  the  use  of  transformer  oil  and  a 
calcium  chloride  antifreeze  solution  preclude  the 
need  of  correcting  for  wetting  and  evaporation. 
These  recommendations  are  applicable  to  condi- 
tions where  ( 1 )  the  average  daily  wind  velocities  at 
a  height  of  2  m  in  an  open  area  do  not  exceed  10 
m/sec;  (2)  the  maximum  height  of  snow  cover  is  80 
cm;  and  (3)  the  minimum  air  temperature  does  not 
drop  below  minus  36  deg  C.  (See  also  W72-0006I ) 
(Josefson-USGS) 
W72-00066 


INFILTRATION,        THROUGHFLOW,        AND 
OVERLAND  FLOW, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-00105 


CLIMATIC  GEOMORPHOLOGY, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02E 
W72-00II3 


GEOMORPHIC  IMPLICATIONS  OF  CLIMATIC 
CHANGES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geolo- 
gy- 
For  primary  bibliographic  entry  see  Field  02E 

W72-00114 


SUMMER  RAINFALL  OVER  THE  SANTA 
CATALINA  MOUNTAINS, 

Arizona    Univ.,    Tucson.    Inst,    of    Atmospheric 

Physics. 

L.  J.  Battan,  and  C.  R.  Green. 

University   of  Arizona   Institute   of  Atmospheric 

Physics  Technical  Report  No.  22,  11  p,  15  June 

1971.  8  fig,  1  ref. 

Descriptors:  'Arizona,  'Elevation,  'Rainfall,  'Dis- 
tribution patterns,  'Mountains,  Arid  lands, 
Summer,  Rain  gages,  Mapping,  Variability,  Time, 
Time  lag,  Nocturnal,  Diurnal. 

During  the  summers  of  1957-1960,  the  Institute  of 
Atmospheric  Physics  operated  a  network  of  29 
recording  rain  gages  distributed  over  the  Santa 
Catalina  Mountains.  A  new  network  of  35  gages 
was  operated  during  the  summers  of  1961,  1962 
and  1964.  The  average  summer  rainfall  was  from 
showers  and  thunderstorms  of  a  local  nature.  This 
report  summarizes  some  of  its  features.  There  was  a 
pronounced  relationship  between  rainfall  amount 
and  station  altitude.  The  rainfall  above  8,000  ft 
elevation  was  about  0.18  in/day  which  was  about 
twice  as  large  as  that  in  the  surrounding  lowlands 
below  4,000  ft.  When  broken  down  into  daytime 
and  nighttime  rainfall,  the  latter  was  less  and  the 
maxima  were  shifted  towards  lower  elevations.  The 
variance  of  daily  rainfall  increased  with  altitude 
also,  but  by  a  smaller  amount  than  the  increase  in 
mean  rainfall.  As  a  function  of  time,  there  is  a 
distinct  minimum  in  the  early  morning  hours  and  a 
pronounced  maximum  during  the  late  afternoon 
and  evening.  Rainfall  at  lower  elevations  lagged 
some  two  to  three  hours  behind  that  at  higher 
elevations.  (Casey-Arizona) 
W72-00I68 


POSSIBLE    EFFECTS   OF   HUMAN    ACTIVITY 
ON  WORLD  CLIMATE, 

British    Meteorological    Office,    Bracknell    (En- 
gland). 
For  primary  bibliographic  entry  see  Field  05C. 

W72-00171 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


DEVELOPMENT  OF  A  STABILITY  COR- 
RECTION FOR  ESTIMATING  CONVECTIVE 
TRANSFER, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest  En- 
gineering. 
H.  R.Holbo. 

Oregon  State  University  Technical  Report  71-7, 
June  8,  1971.  10  p,  2  fig,  13  ref.  OWRR  A-999- 
ORE(9). 

Descriptors:  *Water  vapor,  *Heat  transfer,  'Con- 
vection, 'Atmosphere,  'Mathematical  studies, 
Equations,  Turbulence,  Energy  budget,  Evapora- 
tion. 

Identifiers:  'Convective  transfer,  Stability  cor- 
rection, Richardson  number. 

The  vertical  transport  of  heat  or  vapor  from  the 
earth's  surface  by  atmospheric  turbulence  is  signifi- 
cantly influenced  by  the  degree  of  temperature 
stratification.  Surface  layer  flux  estimation 
methods,  which  utilize  mean  profiles  of 
micrometeorological  variables,  must  consequently 
be  corrected,  since  the  wind  structure  alone  is  an 
incomplete  characterization  of  the  magnitude  of 
convective  transfer.  Energy  budget  theory  is  ap- 
plied to  develop  a  correction  term  for  this  purpose 
based  on  the  Richardson  number.  The  F  (Ri)  value 
is  plotted  as  a  function  of  the  Richardson  number 
on  the  abscissa.  Mean  profiles  of  windspeed,  poten- 
tial temperature  and  vapor  pressure  were  obtained 
for  three  clear  summer  days  over  a  large,  flat,  un- 
vegetated  pumice  deposit  in  Central  Oregon.  Ob- 
servations were  taken  at  5-minute  intervals  from 
which  hourly  means  were  computed.  Measure- 
ments were  20,  40,  80,  160,  240  and  320  cm  above 
the  surface.  Net  radiation,  O,  was  measured  and 
the  soil  heat  flux,  G,  was  computed  using  soil  tem- 
perature measurements.  Log  plots  of  windspeed, 
temperature  and  vapor  pressure  were  examined 
and  two  levels  chosen  for  computation  of  H'  (A), 
E'  (A),  and  Ri.  Fifty-two  hourly  determinations 
were  made.  For  these  Ri  ranged  between  -0.01  and 
-10.  The  best-fit  line  for  these  data  yields  the 
required  correction  term:  F&  (1  ..34  Ri)  0.55. 
(Woodard-USGS) 
W72-00316 


ESTIMATION  OF  GROUNDWATER 

RECHARGE  BY  ATMOSPHERIC  PRECIPITA- 
TION WITH  FEW  OR  NO  OBSERVATIONS  OF 
THE  GROUNDWATER  REGIME  (METOD  OT- 
SENKI  PITANIYA  GRUNTOVYKH  VOD  AT- 
MOSFERNYMI  OSADKAMI  PRI 

NEDOSTATOCHNOSTI  ILI  OTSUTSTVH 
NABLYUDENIY  ZA  REZHIMOM  GRUN- 
TOVYKH VOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00324 


2C.  Snow,  Ice,  and  Frost 


INVENTORY   OF  GLACIERS   IN  THE  NORTH 
CASCADES,  WASHINGTON, 

Geological  Survey,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00060 


ESTIMATION  OF  INTERCEPTED  SOLID 
PRECIPITATION  AND  DETERMINATION  OF 
EVAPORATION  FROM  A  SPRUCE  FOREST 
DURING  A  WINTER  PERIOD  (OTSENKA 
VELICHINY  ZADERZHANIYA  TVERDYKH 
OSADKOV  I  OPREDELENIYE  ISPARENIYA  S 
YELOVOGO  LESA  V  ZIMNIY  PERIOD), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02B. 
W72-00065 


THE  DYNAMICS  OF  TEMPERATURE 
GLACIERS  FROM  THE  DETAILED  VIEW- 
POINT, 

Centre    National    de    la    Recherche    Scientifique, 
Grenoble  (France).  Laboratoire  de  Glaciologie. 
L.  Lliboutry. 

Journal  of  Glaciology,  Vol  8  No  53,  p  185-205, 
June  1969.  9  fig,  5  tab,  16  ref,  append. 

Descriptors:    'Rheology,    'Glaciers,    'Movement, 
'Strain,  Creep,  Ice,  Cryology,  Deformation,  Stress, 
Melting,     Regimen,     Water     balance,     Plasticity, 
Viscosity,  Mechanical  properties. 
Identifiers:  'Glacier  dynamics. 

The  stresses  and  strains  in  a  limited  region  of  a  tem- 
perature glacier  are  approximated  by  polynomials. 
Glen's  law  can  be  replaced  by  a  more  convenient 
law.  Initially,  a  plane  problem  with  a  flat  glacier 
surface  is  considered.  The  theoretical  possibility  of 
very  important  deviations  from  the  classical  rela- 
tions is  demonstrated.  The  calculation  is  then  ex- 
tended to  the  more  general  case  in  which  the  sur- 
face of  the  glacier  is  no  longer  a  plane  and  the 
width  also  varies.  Starting  from  a  precise  survey  of 
the  surface  and  measurements  of  surface  velocity, 
velocities  and  stresses  can  be  calculated  at  depth, 
and  the  bedrock  profile  can  be  extrapolated  into 
regions  inaccessible  by  seismic  sounding.  A  provi- 
sional calculation  was  made  for  the  ice  fall  between 
the  Glacier  du  Geant  and  the  Glacier  du  Tacul 
(Mont-Blanc  massif).  The  law  of  friction  can  be 
determined  experimentally;  proceeding  down-gla- 
cier, the  sliding  velocity  decreases  from  about  830 
m/year  to  about  250  m/year,  while  the  normal  pres- 
sure increases  from  about  2.8  to  about  18.5  bar.  At 
the  same  time  the  friction  increases  from  about  1 . 1 
to  about  4.3  bar,  approximately  proportional  to  the 
pressure.  (Knapp-USG) 
W72-00087 


PRESSURES  INSIDE  FREEZING  WATER 
DROPS, 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  National  Physical  Research 
Lab. 

P.J.  Visagie. 

Journal  of  Glaciology,  Vol  8,  No  53,  p  301-309, 
June  1969.  6  fig,  3  ref. 

Descriptors:  'Freezing,  'Ice,  'Pressure,  Tempera- 
ture, Water  pressure,  Crystal  growth,  Water  tem- 
perature, Pressure  measuring  instruments. 
Piezometers,  Cryology,  Cloud  physics,  Instrumen- 
tation. 
Identifiers:  Freezing  pressure  (Ice). 

A  small  quartz  Bourdon  tube  was  employed  to 
measure  the  pressures  that  develop  inside  7  and  10 
mm  diameter  water  drops  freezing  in  stirred  cold 
liquid  baths.  In  general,  the  pressure  repeatedly 
rose  and  then  was  relieved  by  cracks  in  the  ice  shell 
as  freezing  proceeded.  The  cracking  pressure 
tended  to  increase  with  the  shell  thickness  and  was 
dependent  on  the  freezing  rate.  Pressures  up  to  76 
bar  were  observed.  The  effect  of  the  concentration 
of  dissolved  gas  was  investigated.  Empirical  rela- 
tionships were  found  relating  cracking  pressure  to 
the  internal  radius  of  an  ice  shell  and  to  the  average 
temperature  gradient  across  its  thickness.  (Knapp- 
USGS) 
W72-00088 


SPRING  BREAKUP  OF  THE  DELTA  RIVER, 
ALASKA, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  N.H. 

C.  W.  Slaughter,  and  H.  R.  Samide. 
Available  from  NTIS,  Springfield,  Va  22151  as 
AD-724  683-S3.00  paper  copy;  $0.95  microfiche. 
Cold  Regions  Research  and  Engineering  Laborato- 
ry Special  Report  155,  April  1971.  33  p,  1  fig,  3 
tab,  12  ref,  append. 

Descriptors:  'Ice  breakup,  'Rivers,  'Braiding, 
'Alaska,  Monitoring,  Glaciers,  Air  temperature, 
Open  channel  flow,  Arctic,  Ice  jams,  Ice-water  in- 


terfaces, Snow,  Permafrost,  Flood  plains,  Stream- 
flow. 

Identifiers:    'Delta    River    (Alaska),    Spring    ice 
breakup. 

Monitoring  of  the  spring  breakup  of  snow  and  ice 
on  the  Delta  River,  Alaska,  in  1967  indicates  that 
the  breakup  is  a  relatively  calm  event.  The  river  is  a 
braided  stream  and  gradual  development  of  open- 
water  channels  takes  place  from  headwaters  to 
mouth.  Air  temperature  data  at  Big  Delta,  near  the 
river  mouth,  shows  an  accumulation  of  30  positive 
degree-days  (deg  F)  above  32  deg  F,  using  mean 
daily  values,  prior  to  first  observation  of  continuous 
open  water;  a  corresponding  value,  using  maximum 
daily  air  temperatures,  was  224  degree  days.  A 
photographic  sequence  of  breakup  at  several 
places  is  included.  Delta  River  flows  from  the  Tan- 
gle Lakes  area  of  the  Alaska  Range  northward  to 
join  Tanana  River  at  Big  Delta.  About  255  sq  mi  of 
the  1665  sq-mi  area  of  the  basin  area  are  covered 
by  glaciers.  Data  analysis  indicates  that  widely 
braided  rivers  such  as  the  Delta  are  not  subject  to 
massive  ice  jams  and  sudden  water  rises,  such  as 
described  for  the  Yukon  and  other  rivers.  (Land- 
USGS) 
W72-00094 


THE  GEOMORPHOLOGY  AND 

MORPHOMETRY   OF   GLACIAL   AND   NIVAL 
AREAS, 

Durham  Univ.  (England).  Dept.  of  Geography. 
I.  S.  Evans. 

In:   Introduction   to   Fluvial   Processes,   Methuen, 
London,  p  157-168,  1971.  3  fig,  24  ref. 

Descriptors:  'Glaciation,  'Land  forming,  'Scour, 
'Geomorphology,  Erosion,  Sedimentation,  Sedi- 
ment transport,  Abrasion,  Cirques,  Snowmelt, 
Hydrogeology,  Glaciers,  Glacial  drift. 
Identifiers:  Glacial  morphometry,  Fluvial 
processes,  Glacial  erosion. 

Glacial  and  nival  hydrology  is  particularly  sensitive 
to  temperature  and  radiation,  and  hence  latitude, 
altitude,  and  aspect  are  especially  important  in- 
fluences on  glacial  and  nival  landforms.  Slope 
gradient  and  aspect  affect  the  surface  receipt  of 
precipitation  and  radiation.  This  leads  to  asym- 
metry of  nival  balance  (affecting  intensity  of  glacia- 
tion) and  of  temperature  (affecting  freeze-thaw  cy- 
cles, chemical  weathering,  and  availability  of  melt- 
water).  The  greatest  direct  radiation  at  a  given 
angle  of  latitude  is  received  by  an  equatorial-facing 
slope  of  similar  angle,  and  the  least  by  steep  north- 
facing  slopes.  This  effect  is  most  marked  in  middle 
latitudes  and  in  clear  conditions.  The  influence  of 
aspect  is  greatest  in  areas  of  'marginal  glaciation', 
where  the  regional  snowline  is  not  far  below  moun- 
tain crests.  Erosion  by  valley  glaciers  depends  upon 
rock  credibility,  the  amount  of  basal  debris,  the 
Tiydraulic  geometry'  of  the  glacier  channel,  and 
basal  ice  conditions,  such  as  velocity,  viscosity,  and 
temperature.  Landforms  related  to  past  glaciation 
suggest  that  erosion  increased  where  glaciers 
became  either  thicker  or  faster.  Fast-flowing 
glaciers  can  achieve  considerable  abrasion,  espe- 
cially if  they  slide  over  their  bed;  however,  it  is 
plucking  which  seems  to  account  for  most  glacial 
erosion.  This  is  greatly  facilitated  if  glacier  ice 
freezes  to  a  loosened  block.  (See  also  W72-00100) 
(Woodard-USGS) 
W72-00U0 


PERIGLACIAL  MORPHOMETRY, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
B.  A.  Kennedy. 

In:  Introduction  to  Fluvial  Processes,  Methuen, 
London,  p  1 69- 1 76,  1 97 1 .  4  fig,  1  I  ref. 

Descriptors:  'Permafrost,  'Frozen  ground,  'Land 
forming,  'Geomorphology,  Erosion,  Sediment 
transport.  Scour,  Soil  water  movement,  Ice,  Abra- 
sion, Slopes,  Valleys. 

Identifiers:  'Fluvial  processes,  'Periglacial 
morphology. 


Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


In  this  report  the  discussion  of  periglacial  land- 
forms  is  limited  to  those  features  which  are  unique- 
ly present  in  regions  of  frozen  ground.  The  land- 
forms  of  periglacial  areas  tend  to  resemble  those  of 
the  other  major  fluvial  regions  of  the  earth's  sur- 
face, both  in  their  complexity  and  types.  Consider- 
ing the  vast  extent  of  permafrost,  and  the  range  of 
climatic  regimes,  lithology,  and  relief  to  be  found  in 
such  areas,  the  diversity  of  landforms  is  not  surpris- 
ing. Where  sections  of  permafrost  underlain  by 
thick  layers  of  ice  are  exposed  to  direct  lateral  un- 
dercutting -  as  along  a  river  bank  or  sea  coast  - 
severe  slumping  ensues.  Ice-wedge  polygons  are 
found  in  many  low-lying  areas  of  permafrost  and 
are  formed  by  the  junction  of  ice  wedges  which  in- 
itiate in  tension  cracks  developed  in  the  surface 
materials.  In  size,  ice-wedge  polygons  may  range 
from  5  to  100  ft  across  and  they  may  possess  either 
high  or  low  centers,  depending  upon  their  stage  of 
development.  The  build-up  of  hydrostatic  pressure 
in  an  unfrozen  aquifer  in  permafrost  may  become 
so  great  that  water  bursts  through  the  overlying 
beds  and  freezes  on  the  ground  surface.  Such  icings 
are  winter  features,  but  on  melting  they  leave  deva- 
stated areas  comparable  to  those  created  by  the 
passage  of  small  avalanches.  The  process  of 
solifluction  -  or  downhill  creep  of  soil  with  a  very 
high  water  and  ice  content  above  the  permafrost 
table  is  a  characteristic  feature  of  periglacial  re- 
gions. (See  also  W72-00100)  ( Woodard-USGS) 
W72-00111 


STUDY  OF  ICE-LENS  FORMATION  PATTERNS 
(ISSLEDOVANIYE  ZAKONOMERNOSTEY 

FORMIROVANIYA  NALEDEY), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00323 


THERMODYNAMICS  AND  COMPOSITION  OF 
THE  LIQUID  WATER  PHASE  IN  FROZEN 
PEAT  WITH  APPLICATION  TO  INFILTRA- 
TION STUDIES  (K  VOPROSU  O  FAXOVOM 
SOSTAVE  VODY  I  TEPLOFIZICHESKIKH 
KHARAKTERISTIKAKH  MERZLOGO  TORFA 
PRI IZUCHENII INFIL'  TRATSII), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00327 


ON  THE  RATES  OF  GROWTH  OF  GRAINS 
AND  CRYSTALS  IN  SOUTH  POLAR  FIRN, 

Army  Terrestrial  Sciences  Center,  Hanover,  N.H. 
A.  J.Gow. 

Journal  of  Glaciology,  Vol  8,  No  3,  p  241-252. 
June  1969.  6  fig,  3  tab,  24  ref. 

Descriptors:  'Crystal  growth,  *Ice,  *Firn,  Snow- 
packs,  Antarctic,  Crystallography,  Growth  rates, 
Cryology,  Crystallization,  Snow. 
Identifiers:  Firn  crystals. 

The  size  of  firn  crystals  as  a  function  of  age  has 
been  investigated  using  thin  sections  to  a  depth  of 
49  m  at  the  South  Pole.  Grain  cross-sections  in- 
creased in  size  from  0.24  sq  mm  at  0.1  m  depth  to 
0.63  sq  mm  at  10  m.  Crystals  increased  in  size  from 
0.18  to  0.43  sq  mm  over  the  same  interval,  imply- 
ing that  grains  are  generally  composed  of  just  one 
or  two  crystals  rather  than  several.  The  mean 
crystal  cross-section  increased  lineraly  with  the  age 
of  the  firm  at  a  rate  of  0.0006  sq  mm  per  year;  in 
388  year  old  firn  at  49  m  the  crystal  size  measured 
0.63  sq  mm.  Analysis  of  crystal-growth  data  from 
other  locations  in  Antarctica  and  Greenland  also 
revealed  a  strong  linear  relationship  between  the 
mean  cross-sectional  areas  of  crystals  and  their 
ages.  The  fact  that  the  temperature  dependence  of 
the  crystal  growth  rate  can  be  expressed  very 
satisfactorily  in  an  equation  of  exponential  form 
confirms  predictions  that  crystal  growth  in  firn  is 
essentially  analogous  to  grain  growth  in  metallic 
and  ceramic  sinters.  Extrapolation  of  available  data 
indicates  that  crystal  growth  rates  in  dry  firn  could 


be  expected  to  vary  by  two  orders  of  magnitude 
(0.0003  to  0.03  sq  mm  per  year)  over  the  tempera- 
ture range  -60  degrees  to  -15  degrees  C.  A  method 
of  utilizing  crystal  growth-mean  annual  tempera- 
ture data  to  determine  accumulation  rates  in  snow 
is  demonstrated.  (Knapp-USGS) 
W72-00329 


ELEXURE  OF  A  FLOATING  ICE  TONGUE, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
G.  Holdsworth. 

Journal  of  Glaciology,  Vol  8,  No  54  p  385-397,  Oc- 
tober 1969.  5  fig,  15  ref. 

Descriptors:  *Glaciers,  "Ice,  *Strain,  'Deflection, 
*Plastic     deformation,     Deformation,     Icebergs, 
Elastic     theory,     Shear     strength,     Compressive 
strength,  Yield  strength,  Sea  ice,  Movement. 
Identifiers:  *Calving  (Glaciers). 

Several  analyses  are  given  for  the  flexure  of  a  float- 
ing polar  ice  tongue  with  the  general  dimensions  of 
several  kilometers  wide  by  200  m  in  thickness.  The 
lengths  considered  are  from  2  km  to  in  excess  of  1 0 
km  which  is  referred  to  as  a  long  slab.  The  analyses 
are  made  under  the  separate  assumptions  that  ice 
behaves  as  (1)  an  elastic  material  (2)  an  elastic- 
plastic  material,  and  (3)  a  fully  plastic  material, 
when  reacting  to  flexure  due  to  changes  in  sea- 
level.  The  elastic  analysis  shows  that  hinge-line 
stresses  could  become  very  high  (of  the  order  of  1 5 
bar)  for  slab  lengths  up  to  3.5  km  reacting  to  sea 
level  changes  of  the  order  of  ..50  cm.  For  slab 
lengths  greater  than  this,  the  stresses  at  the  hinge, 
as  well  as  being  significantly  less  than  before, 
become  independent  of  the  length  of  the  slab,  de- 
pendent only  on  the  slab  thickness  and  the  amount 
of  deflection  of  sea  level.  In  the  elastic-plastic  anal- 
ysis, the  hinge-line  stress  cannot  exceed  a  value  of 
about  2  bar.  This  yield  value  is  reached  when  sea 
level  departs  about  50  cm  from  the  mean.  The  fully 
plastic  analysis  requires  more  accurate  knowledge 
of  the  constants  in  the  flow  law  and  their  variation 
with  desity,  temperature  and  salinity  within  the  ice. 
However,  the  theory  may  be  tested  by  measuring 
the  diurnal  change  in  strain-rate  across  the  hinge- 
line  zone.  The  process  of  calving  of  large  tabular 
icebergs  from  such  glacier  tongues  may  demand 
sea  level  changes  of  more  than  lm,  or  bending 
about  more  than  one  axis  of  the  shelf.  (Knapp- 
USGS) 
W72-00330 


ALBEDO  AND  DEGREE  OF  PUDDLING  OF  A 
MELTING  COVER  OF  SEA  ICE, 

McGill  Univ.,  Montreal  (Quebec).  Ice  Research 

Project. 

M.  P.  Langleben. 

Journal  of  Glaciology,  Vol  8,  No  54,  p  407-412, 

October  1969.  2  fig,  11  ref. 

Descriptors:    *Sea    ice,    *Melting,    *Albedo,   Cli- 
matology, Remote  sensing,  Solar  radiation.  Melt 
water,  Data  collections,  Heat  budget. 
Identifiers:  Time-lapse  photography. 

Continuous  measurements  of  incident  and 
reflected  short-wave  radiation  were  obtained  from 
12  May  to  17  June  1968  on  the  ice  cover  at 
Tanquary  Fiord,  Ellesmere  Island.  The  observa- 
tions were  made  with  radiometers  suspended 
between  two  towers  at  a  height  of  50  ft  to  sample 
an  area  large  enough  to  be  representative  of  the 
surface  of  the  ice  cover.  From  the  start  of  surface 
melting,  time-lapse  photographs  were  taken  at  in- 
tervals of  3  h  with  a  camera  mounted  on  one  of  the 
towers  at  a  height  of  20  ft  and  slanted  below  the 
horizontal.  Values  are  presented,  for  the  observa- 
tion period,  of  incident  short-wave  radiation,  al- 
bedo, air  temperature  at  screen  height  and  percent- 
age of  surface  covered  with  melt  pools.  The  albedo 
decreases  linearly  with  increasing  area  of  water 
puddles.  (Knapp-USGS) 
W  7  2-003  31 


OBSERVATIONS  ON  A  COLLAPSING  KAME 
TERRACE  IN  GLACIER  BAY  NATIONAL 
MONUMENT,  SOUTH-EASTERN  ALASKA, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
G.  D.  McKenzie. 

Journal  of  Glaciology,  Vol  8,  No  54,  p  413-425, 
October  1969.  8  fig,  1  tab,  18  ref. 

Descriptors:    *Geomorphology,    *Erosion,    'Mass 

wasting,  *Glacial  drift,  Melt  water,  Scour,  Glaciers, 

Gravels,  Sands,  Sediments,  Terraces  (Geological), 

Topography. 

Identifiers:  Kame  terraces. 

Detailed  observations  on  a  kame  terrace  indicate 
that  the  terrace  is  being  reshaped  by  slumping  and 
sliding  of  debris  into  depressions,  melt-water  ero- 
sion on  the  side  of  the  terrace,  debris  flows  in  the 
gullies,  and  stagnant-ice  bursts.  Temperatures  in 
the  gravel  over  the  ice,  where  the  gravel  is  about  4 
m  thick,  indicate  that  the  rate  of  melting  of  the 
upper  surface  of  the  ice  due  to  conduction  may  be 
as  high  as  24  cm  per  year.  Highest  temperatures  in 
the  gravel  were  recorded  during  periods  of  heavy 
rainfall.  (Knapp-USGS) 
W72-00332 


THE  GROWTH  OF  BONDS  AND  THE  IN- 
CREASE OF  MECHANICAL  STRENGTH  IN  A 
DRY  SEASONAL  SNOW-PACK, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H. 

C.  M.  Keeler. 

Journal  of  Glaciology,  Vol  8,  No  54,  p  441-450, 

October  1 969.  6  fig,  2  tab,  2 1  ref. 

Descriptors:  *Snow,  'Strength,  *Snowpacks,  On- 
site  tests,  Shear  strength,  Tensile  strength,  Com- 
pressive  strength,   Snowfall,   Glaciers,   Firn,   Ice, 
Density. 
Identifiers:  Snow  metamorphism.  Snow  strength. 

Simultaneous  measurements  were  made  of  both  the 
strength  and  structural  properties  of  a  dry,  seasonal 
snowpack.  The  densities  of  the  snow  studied 
ranged  from  126  to  407  km  per  cu  m.  The 
mechanical  strength  of  this  snow  as  determined  by 
in  situ  shear-wave  test  and  a  centrifugal  tensile  test 
increases  exponentially  with  the  increase  in  size  of 
intergranular  sands.  Bonding  increases  at  a  rate 
substantially  greater  than  that  predicted  by  the 
classical  sintering  equations.  It  is  suggested  that  this 
is  due  to  the  wide  variety  of  stresses  present  in  snow 
with  these  relatively  low  densities.  (Knapp-USGS) 
W72-00334 


THE  MECHANICAL  PROPERTIES  OF  SINGLE 
CRYSTALS  OF  PURE  ICE, 

Birmingham  Univ.  (England).  Dept.  of  Physics. 
S.  J.  Jones,  and  J.  W.  Glen. 

Journal  of  Glaciology,  Vol  8,  No  54,  p  463-473, 
October  1969.  1 1  fig,  3  tab,  12  ref. 

Descriptors:    'Cryology,    *Ice,    'Strain,    'Stress, 
'Creep,  Plasticity,  Shear,  Compressive  strength, 
Shear  strength,  Strength  of  materials,  Deformation, 
Yield  strength. 
Identifiers:  'Ice  crystals. 

Results  obtained  from  tensile  and  compressive  tests 
on  pure  ice  single  crystals  at  various  temperatures 
down  to-90  degrees  C  are  reported.  At-50  degrees 
C  tensile  creep  tests  give  a  continually  increasing 
creep  rate  until  fracture,  as  observed  at  higher  tem- 
peratures. The  stress  dependence  of  the  strain-rate 
is  discussed.  Fracture  stress  increases  with  decreas- 
ing temperature.  Results  from  constant  strain-rate 
compressive  tests  are  compared  with  theoretical 
curves  computed  from  Johnston's  ( 1962)  theory  of 
dislocation  multiplication.  A  dislocation  velocity  of 
the  order  of  5  nanometers  /  sec  was  deduced  for  ice 
at-50  degrees  C.  (Knapp-USGS) 
W72-00336 


WATER  CYCLE— Field  02 
Evaporation  and  Transpiration — Group  2D 


2D.  Evaporation  and  Transpiration 


EXPERIMENTAL  HYDROLOGIC  INVESTIGA- 
TIONS AT  VALDAY  (EKSPERIMENTAL'NYYE 
GIDROLOGICHESKTYE  ISSLEDOVANIYA  NA 
VALDAYE). 

Gosudarstvennyi  Gidrologicheskn  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02B. 
W72-00061 


PROCEDURES  FOR  COMPUTING  EVAPORA- 
TION FROM  20-SQUARE-METER  EVAPORA- 
TION PANS  BASED  ON  OBSERVATIONS  IN 
GGI-3,000  EVAPORIMETERS  (METODIKA 
RASCHETA  ISPARENIYA  S  BASSEYNOV 
PLOSHCHAD'YU  20  M2  PO  NABLYUDENIYAM 
V  ISPARITELYAKH  GGI-3,000), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
V.I.  Kuznetsov. 

In:  Eksperimental'nyye  gidrologicheskiye  iss- 
ledovaniya  na  Valdaye;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  181,  p  3-32, 
1970.  7  fig,  12  tab,  15ref. 

Descriptors:    'Evaporation,    'Evaporation    pans, 

♦Bodies  of  water,  Water  temperature,  Seasonal, 

Water    vapor,    Mathematical    studies,    Statistical 

methods.  Probability. 

Identifiers:    *USSR,    State    Hydrologic    Institute, 

Evaporimeters,     Pan     coefficients,     Distribution 

curves. 

Procedures  for  calculating  evaporation  from  a  stan- 
dard evaporation  pan  20  sq  m  in  area  for  specific 
monthly  periods  were  based  on  corrections  to 
evaporation  values  obtained  from  measurements  in 
a  GGI-3,000  ground-installed  evaporimeter 
designed  by  the  State  Hydrologic  Institute. 
Methods  for  computing  water-surface  temperature 
in  the  pan  and  corrections  to  the  mean  value  of  the 
pan  coefficient  of  the  GGI-3,000  instrument  were 
described.  Calculations  were  performed  to  esti- 
mate the  accuracy  of  computing  monthly  evapora- 
tion values  for  the  pan  under  study.  Calculated  dif- 
ferences were  almost  symmetrical  in  distribution 
and,  in  most  cases,  were  less  than  30%  of  the  true 
value.  The  standard  deviation  was  8%,  and  the 
recurrence  of  differences  within  10%  and  15% 
limits  was  75%  and  87%,  respectively.  The 
procedures  may  be  used  for  evaporation  measure- 
ment in  standard  evaporation  pans  provided  obser- 
vation data  are  available  on  evaporation,  water-sur- 
face temperature,  air  temperature  and  humidity, 
and  wind  velocity.  (See  also  W72-00061)  (Josef- 
son-USGS) 
W72-00062 


CHARACTERISTICS  OF  EVAPORATION 
FROM  INDUSTRIAL  WASTES  (OSOBENNOSTI 
ISPARENIYA  S  PROMYSHLENNYKH 

STOKOV), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00063 


EFFECT  OF  PRECIPITATION  AND  EVAPORA- 
TION ON  CHANGES  IN  SOLUTION  CONCEN- 
TRATION (VLIYANIYE  DOZHDEY  I 
ISPARENIYA  NA  IZMENENIYE  KONTSEN- 
TRATSII  RASTVOROV), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00064 


ESTIMATION  OF  INTERCEPTED  SOLID 
PRECIPITATION  AND  DETERMINATION  OF 
EVAPORATION  FROM  A  SPRUCE  FOREST 
DURING     A     WINTER     PERIOD     (OTSENKA 


VELICHINY  ZADERZHANIYA  TVERDYKH 
OSADKOV  I  OPREDELENIYE  ISPARENIYA  S 
YELOVOGO  LESA  V  ZIMNIY  PERIOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02B. 
W72-00065 


A  GLOBAL  CLASSIFICATION  OF  SOLAR 
RADIATION, 

California  Univ.,  Los  Angeles.  Dept.  of  Geography. 
W.  H.Terjung. 

Solar  Energy,  Vol  13,  No  1,  p  67-81,  April  1970.8 
fig,  1  tab,  1 1  ref. 

Descriptors:  *Solar  radiation,  'Mapping,  'Climatic 
data,  'Energy  exchange,  'Evaporation,  Theoreti- 
cal analysis,  Water  balance,  Fluctuation,  Latitu- 
dinal studies,  Climatic  zones,  Synoptic  analysis, 
Climatology,  Seasonal. 

This  paper  presents  an  initial  attempt  at  a  global 
classification  of  solar  radiation.  Insolation  studies 
are  difficult  because  of  relatively  scanty  data  for 
much  of  the  Earth.  This  study  uses  as  its  data 
source  Budyko's  partially  theoretical  'Atlas  of  the 
Heat  Balance  of  the  Earth',  which  unfortunately 
does  not  cover  any  elevations  above  1 500  m.  Mean 
monthly  values  of  kilo  langleys  (kly)  are  obtained 
from  the  maps  at  latitudinal  intervals  of  5  degrees 
and  longitudinal  intervals  of  10  degrees.  Addi- 
tionally, readings  were  taken  at  many  other  points 
to  round  out  the  data  base.  Altogether,  1 123  'sta- 
tions' were  used  to  construct  curves  of  the  annual 
march  of  solar  radiation  over  the  world.  Each  of 
the  seasonal  curves  was  analyzed  according  to  it's 
waveheight,  wave  fluctuation,  wavelength  (for 
latitudes  beyond  66  1/2  deg)  and  phase  angle, 
which  is  used  primarily  to  specify  the  months  of 
maximum  insolation.  Each  criterion  is  mapped,  and 
finally  a  world-wide  map  of  solar  radiation  climates 
is  presented.  It  is  stressed  that  this  classification  is 
only  a  first  attempt  and  that  it  is  subject  to  many  er- 
rors that  must  be  considered  and  corrected  in  fu- 
ture studies.  (Casey-Arizona) 
W72-00169 


tent  reduced  transpiration  rates  only  at  high  vapor 
pressure  deficits  where  other  resistances  within  the 
plant  may  be  affected.  (Casey-Arizona) 
W72-00I72 


THE  RELATIVE  ROLE  OF  STOMATA  IN 
TRANSPIRATION  AND  ASSIMILATION, 

Australian  National  Univ.,  Canberra.  Research 
School  of  Biological  Sciences;  and  Australian  Na- 
tional Univ.,  Canberra.  Dept.  of  Environmental 
Biology. 

I.  R.  Cowan,  and  J.  H.  Troughton. 
Planta,  Vol  97,  No  4,  p  325-336,  1971 .  5  fig,  26  ref. 

Descriptors:  'Stomata,  'Transpiration,  'Carbon 
dioxide,  'Flow  resistance,  'Theoretical  analysis, 
Temperature,  Boundary  layers,  Heat  transfer, 
Leaves,  Plant  physiology,  Water  vapor,  Transpira- 
tion control,  Chemocontrol. 

Evidence  exists  both  for  and  against  the  argument 
that  decreases  in  leaf  stomatal  aperture  decrease 
assimilation  less  than  transpiration.  This  argument 
has  great  practical  import  because  it  is  the  basis  for 
suggestions  that  the  use  of  chemical  anti-trans- 
pirants  to  partially  close  stomata  might  decrease 
the  ratio  of  transpiration  to  assimilation  in  plants. 
An  approach  is  developed  which  involves  con- 
sideration of  the  resistance  to  transfer  of  water 
vapor  and  carbon  dioxide.  It  then  takes  into  ac- 
count the  changes  in  leaf  temperature  which  ac- 
company changes  in  stomatal  resistance.  It  is 
shown  that  when  heat  and  vapor  exchanges 
between  leaf  and  atmosphere  are  appropriately 
coupled,  resulting  in  equivalent  internal  resistance 
to  assimilation  and  effective  resistance  to  evapora- 
tion, then,  assimilation  and  transpiration  are 
equally  sensitive  to  stomatal  aperture  changes. 
However,  the  ratio  of  transpiration  to  assimilation 
generally  changes  with  stomatal  aperture  as  a  func- 
tion of  temperature  and  the  relative  magnitudes  of 
resistances.  It  is  thought  impossible  that  the  ratio 
may  be  decreased  by  artificially  induced  stomatal 
closure  with  crops  in  the  field.  (Casey-Arizona) 
W72-00175 


OSMOTIC  WATER  STRESS:  MESOPHYLL 
SATURATION  DEFICIT  AND  TRANSPIRATION 
RATES  OF  TAMARISK, 

Minnesota  Univ.,  St.  Paul.  School  of  Forestry. 
A.C.  Mace,  Jr. 

Southwestern  Naturalist,  Vol  16,  No  1,  p  1 17-120, 
23  July  1970.  1  fig,  5  ref. 

Descriptors:  'Physiological  ecology,  'Evapotrans- 
piration,  'Stomata,  'Salinity,  'Vapor  pressure, 
Salt  balance,  Water  balance,  Plant  physiology, 
Trees,  Leaves,  Soil-water-plant  relationships,  Soil 
moisture,  Moisture  stress,  Solutes,  Resistance, 
Saline  soils,  Salt  tolerance,  Saline  water,  Environ- 
mental effects.  Mode  of  action.  Laboratory  tests, 
Osmotic  pressure,  Transpiration,  Phreatophytes, 
Competition,  Dominant  organisms,  'Tamarisk. 
Identifiers:  'Water  potential,  'Leaf  mesophyll  sur- 
face, 'Salt  glands. 

Tamarix  pentandra  Pall,  exists  and  thrives  under  a 
wide  range  of  saline  conditions  that  prevent 
establishment  and  growth  of  other  species.  This 
may  be  due  to  an  adaptation  for  exuding  salt 
through  salt  glands,  thereby  reducing  solute  con- 
centration at  the  evaporating  surface.  However, 
this  mechanism  has  not  been  isolated  and  its  effect 
on  transpiration  rates  under  high  saline  conditions 
is  unknown.  Estimates  of  the  mesophyll  saturation 
deficit  were  determined,  on  the  assumption  that  at 
zero  transpiration  the  vapor  pressure  of  the 
evaporating  surface  of  the  mesophyll  cells  was  in 
equilibrium  with  that  of  the  atmosphere  and  that 
stomatal  resistance  was  constant.  These  estimates 
indicate  that  salt  accumulation  at  the  evaporation 
surface  of  the  stomatal  cavity  is  small  and  little  af- 
fected by  increasing  root  substrate  salinity.  Salt 
glands  do  provide  a  mechanism  for  salt  excretion, 
which  if  concentrated  at  the  evaporation  surfaces, 
would  reduce  transpiration  rates.  High  saline  con- 


ECO-PHYSIOLOGICAL  STUDIES  ON  PLANTS 
IN  ARID  AND  SEMI-ARID  REGIONS  IN 
WESTERN  AUSTRALIA.  III.  COMPARATIVE 
STUDIES  OF  PHOTOSYNTHESIS,  RESPIRA- 
TION AND  WATER  RELATIONS  OF  TEN  ARTO 
ZONE  PLANTS  UNDER  WINTER  AND  LATE 
SUMMER  CLIMATIC  CONDITIONS, 
Western  Australia  Univ.,  Nedlands.  Dept.  of 
Botany. 

For  primary  bibliographic  entry  see  Field  021. 
W72-00176 


ON  THE  GLOBAL  SOLAR  RADIATION  CLI- 
MATE AND  EVAPOTRANSPIRATION  ESTI- 
MATES IN  INDIA, 

Meteorological  Office,  Poona  (India). 
M.  Gangopadhyaya,  S.  V.  Datar,  and  C.  J.  George. 
Indian  Journal  of  Meteorology  and  Geophysics, 
Vol  21,  No  1,  p  23-30,  January  1970.  3  fig,  3  tab, 
1 3  ref. 

Descriptors:  'Evapotranspiration,  'Solar  radiation, 
'Estimating    equations,    'Climatic    data,    Energy 
budget,  Heat  transfer,  Evaporation,  Mapping,  Data 
collections,  Climatology,  Drought. 
Identifiers:  'India,  'Net  radiation. 

Improved  methods  for  estimating  evapotranspira- 
tion from  meteorological  parameters  is  of  prime 
importance  for  many  agroclimatic  investigations, 
particularly  for  studies  of  drought.  Pehman's 
method,  the  Graphical  Coaxial  Technique  and  the 
Mcllroy  method  are  all  described.  All  of  these 
methods  require  a  knowledge  of  global  and  net 
radiation,  but  direct  measurements  of  these 
parameters  are  not  usually  available.  Constants  a 
and  b,  of  the  energy  budget  estimation  equation 
used  by  Penman,  were  worked  out  utilizing  availa- 
ble data  from  17  radiation  stations  in  India.  The 
average  monthly  global  radiation  received  at  any 


Field  02— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


low  elevation  station  could  then  be  calculated.  It  is 
suggested  that  by  partitioning  the  Radiation  Net- 
work by  Thiessen's  mean  method,  use  can  be  made 
of  these  constants  to  form  estimates  of  global  radia- 
tion for  any  place  in  India.  All  of  the  methods 
discussed  generally  give  underestimates  of 
evapotranspiration,  with  greater  errors  in  summer. 
It  was  concluded  that  the  Graphical  Coaxial 
Technique  gave  the  best  estimates,  and  work  has 
been  undertaken  to  modify  the  method  to  obtain  a 
closer  fit  with  observed  values.  (Casey-Arizona) 
W72-00180 


THE  EFFECT  OF  AIR  TEMPERATURE  AND 
MOISTURE  STRESS  UPON  LEAF  SURFACE 
TEMPERATURES  OF  CALOTROPIS  PROCERA 
(WILLD.)  R.  BR., 

Volcani    Inst,    of   Agricultural    Research,    Ilanot 

(Israel).  Forestry  Div. 

For  primary  bibliographic  entry  see  Field  021. 
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DEVELOPMENT  OF  A  STABILITY  COR- 
RECTION FOR  ESTIMATING  CONVECTIVE 
TRANSFER, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02B. 
W72-00316 
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SUPPRESSION   OF  CHANNEL-SIDE  CHAPAR- 
RAL COVER  INCREASES  STREAMFLOW, 

Rocky   Mountain   Forest  and   Range   Experiment 

Station,  Tempe,  Ariz. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-00054 


SOME  SIMPLE  DEVICES  FOR  THE  STUDY  OF 
WAVE  INDUCED  SURGES, 

University  of  Southern  California,  Los  Angeles. 
Dept.  of  Gelogical  Sciences. 
H.  J.  Summers,  H.  D.  Palmer,  and  D.  O.  Cook. 
Journal  of  Sedimentary  Petrology,  Vol  41,  No  3, 
861-866,  September  1971.  9  fig,  3  ref.  ONR  Pro- 
ject N00014-67-A-0269-002. 

Descriptors:  *Waves  (Water),  *Surges,  'Surf,  ♦In- 
strumentation, *Current  meters,  Sediment  trans- 
port, Currents  (Water),  Data  collections. 
Identifiers:  *Wave  recorders. 

Surge  velocity,  generated  by  waves  near  bottom  in 
the  inner  continental  shelf,  has  been  measured 
using  the  pendulum  principle  to  indicate  current 
strength.  Several  designs  that  can  be  visually  ob- 
served, record  in  situ,  or  using  strain  gages  have 
been  field  tested  and  yield  comparable  results. 
These  are  more  effective  than  rotors  or  other  im- 
pellers, since  the  pendulums  respond  immediately 
to  the  changing  stresses.  An  added  advantage  is 
that  the  instruments  can  be  constructed  inexpen- 
sively. (Knapp-USGS) 
W72-00056 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970-PART  10.  THE  GREAT 
BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00098 


INDEX   OF   SURFACE-WATER   RECORDS   TO 
SEPTEMBER  30,  1970-PART  15.  ALASKA. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00099 


INTRODUCTION  TO  FLUVIAL  PROCESSES. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00100 


OPEN  CHANNEL  FLOW, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W  72-00 108 


HYDRAULIC  GEOMETRY, 

Sydney  Univ.  (Australia).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-00109 


RELATION  OF  MORPHOMETRY  TO  RUNOFF 
FREQUENCY, 

Sydney  Univ.  (Australia).  Dept.  of  Geography. 
G.  H.Dury. 

In:  Introduction  to  Fluvial  Processes,  Methuen, 
London,  p  177-188,  1971.  9  fig,  7  ref. 

Descriptors:  *Streamflow,  *Channel  morphology, 
•Channel  flow,  *Runoff,  Hydraulics,  Channel  ero- 
sion, Depth,  Shape,  Slopes,  Width,  Hydrogeology, 
Topography,  Meanders,  Scour,  Sediment  trans- 
port, Alluvial  channels. 

Identifiers:  *  Fluvial  processes,  *Channel 
morphometry. 

Streamflow  characteristics  are  described  in  8  dif- 
ferent channel  types:  meandering,  braided, 
straight,  straight-simulating,  deltaic-distributary, 
anabranching,  reticulate,  and  irregular.  Braided 
channels  have  much  greater  width/depth  ratios 
than  meandering  or  other  single  channels.  Thus, 
the  highest  flow  velocities,  which  occur  close  to  the 
water  surface,  are  also  close  to  the  bed  in  braided 
channels.  The  gradient  of  velocity  from  surface  to 
bed  is  steep,  and  shear  stress  on  the  bed  is  power- 
ful. Braided  patterns  are  associated  with  mobile 
streambeds,  which  are  typically  deformed  into  the 
roughly  diamond-shaped  bars  which  separate  the 
minor  low-stage  channels.  Given  mobile  bed 
material  of  the  sand  grade  or  coarser,  anything 
which  promotes  widening  and  associated  shallow- 
ing of  the  channel  is  likely  to  promote  braiding. 
Truly  straight  channels  scarcely  exist  outside  the 
laboratory,  except  where  a  headwater  stream  is 
firmly  held  on  the  line  of  a  fault.  (See  also  W72- 
00100)  (Woodard-USGS) 
W72-00112 


that  equilibrium  landforms  differ  between  climatic 
regions  in  such  measurable  parameters  as  drainage 
density,  maximum  slope  angle,  and  slope  form,  as 
well  as  in  the  development  of  characteristic  type- 
landforms.  Most  of  the  analyses  made  of  climatic- 
morphologic  cycles  have  been  highly  deductive: 
and  it  is  possible  to  construct  internally  coherent 
and  logically  consistent  schemes  relating  climatic 
characteristics  to  weathering  processes  and  rates, 
vegetation  types,  runoff  characteristics,  erosion 
rates,  and  landform  development.  If  landform 
development  is  viewed  as  the  adjustment  of  form  to 
process  in  denudation  systems,  the  emphasis  of  cli- 
mate at  the  expense  of  other  factors,  particularly 
lithology  and  structure,  is  bound  to  be  distorting.  It 
is  possible  that  at  certain  scales  of  landform 
development  climatic  parameters  are  important  in- 
dependent variables,  whereas  at  others  they  are  de- 
pendent or  not  significant.  The  investigation  of 
such  scale-linkages  in  the  correlation  structure  of 
diverse  denudation  systems  is  the  main  task  facing 
climatic  geomorphology.  (See  also  W72-00100) 
(Woodard-USGS) 
W72-00113 


GEOMORPHIC  IMPLICATIONS  OF  CLIMATIC 
CHANGES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geolo- 
gy- 

S.  A.  Schumm. 

In:  Introduction  to  Fluvial  Processes,  Methuen, 
London,  p  202-21  I,  1971.  5  fig,  6  ref. 

Descriptors:  *Geomorphology,  'Climates,  *Land 
forming,  *Runoff,  'Alluvium.  Temperature, 
Precipitation  (Atmospheric),  Sediment  yield,  Sedi- 
ment transport,  Topography,  Geology,  Vegetation, 
Regions,  Weathering,  Climatology,  Meteorology, 
Weather. 

Identifiers:  *  Fluvial  processes,  *Climatic 
geomorphology. 

Hydrologic  data  from  the  United  States  are  used  to 
demonstrate  climatic  influences  on  the  quantity  of 
runoff  and  sediment  delivered  from  drainage 
basins.  A  family  of  curves  illustrates  the  general 
relation  between  climate  and  runoff.  The  curves 
show  that  annual  runoff  increases  as  annual 
precipitation  increases.  However,  runoff  decreases 
as  temperature  increases  with  constant  precipita- 
tion because  of  increased  evaporation  and  water 
use  by  plants.  The  relations  between  annual  sedi- 
ment yield,  annual  precipitation,  and  temperature 
for  drainage  basins  averaging  about  1,500  square 
miles  are  presented.  For  example,  the  50  deg  F 
curve  shows  the  relationship  between  sediment 
yield  and  precipitation  adjusted  to  a  mean  annual 
temperature  of  50  deg  F.  Sediment  yield  is  max- 
imum at  about  12  inches  of  precipitation  and 
decreases  to  lower  values  with  both  lesser  and 
greater  amounts  of  precipitation.  The  variation  in 
sediment  yield  with  precipitation  can  be  explained 
by  the  interaction  of  precipitation  and  vegetation 
on  runoff  and  erosion.  For  example,  as  precipita- 
tion increases  above  zero,  sediment  yields  increase 
at  a  rapid  rate,  because  more  runoff  becomes 
available  to  move  sediment.  (See  also  W72-00I00) 
(Woodard-USGS) 
W72-00I14 
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COMPUTER  SIMULATION  OF  THE 
HYDROLOGIC-SALINITY  FLOW  SYSTEM 
WITHIN  THE  UPPER  COLORADO  RIVER 
BASIN, 

Utah  State  Univ.,  Logan.   Utah  Water  Research 

Lab. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00084 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  ELM  FORK  TRINI- 
TY RIVER,  TRINITY  RIVER  BASIN,  TEXAS, 
1969, 

Geological  Survey,  Austin,  Tex.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00097 


CLIMATIC  GEOMORPHOLOGY, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
D.  R.  Stoddart. 

In:  Introduction  to  Fluvial  Processes,  Methuen, 
London,  p  1 89-20 1 ,  1 97 1 .  4  fig,  2  tab. 

Descriptors:  'Geomorphology,  'Climates,  'Land 
forming,  'Climatic  zones,  'Alluvium,  Erosion,  Ru- 
noff, Climatology,  Climatic  data,  Weathering,  Cold 
regions,  Wet  climates,  Arid  climates,  Regions, 
Meteorology,  Weather,  Topography,  Geology, 
Precipitation  (Atmospheric),  Sediment  transport. 
Identifiers:  'Fluvial  processes,  'Climatic 
geomorphology. 

Climatic  geomorphology  rests  on  the  assumptions 
that  different  climatic  inputs  in  the  denudation 
system  result  in  different  landform  outputs,  and 


STREAMFLOW,  SEDIMENT-TRANSPORT, 

AND  WATER-TEMPERATURE  CHARAC- 
TERISTICS OF  THREE  SMALL  WATERSHEDS 
IN  THE  ALSEA  RIVER  BASIN,  OREGON, 

Geological  Survey,  Washington,  D.C. 

D.  D.  Harris,  and  R.  C.  Williams. 

Available  from  USGS,  Wash,  DC  20242  -  Free  on 

application.  Geological  Survey  Circular  642,  1971. 

21  p,  19  fig,  7  tab,  26  ref. 

Descriptors:  'Hydrologic  data,  'Streamflow, 
'Sediment  transport,  'Water  temperature,  'Small 
watersheds,  Oregon,  Data  collections,  Precipita- 
tion (Atmospheric),  Rainfall-runoff  relationships. 
Stream  gages,  Flow  rates,  Sedimentation,  Peak 
discharge,  Low  flow,  Suspended  load,  Particle  size. 
Watershed  management. 
Identifiers:  *  Alsea  River  basin  (Oreg). 
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Data  collected  for  three  small  watersheds  in  the 
Alsea  River  Basin,  Oregon,  during  the  prelogging 
period  19S9-6S,  indicate  an  average  annual  runoff 
for  Needle  Branch  and  Deer  and  Flynn  Creeks  of 
74.2,  75.1,  and  77.7  inches,  respectively.  The  mea- 
sured precipitation  at  Flynn  Creek  of  92.9  inches 
was  S  inches  less  than  at  either  Needle  Branch  or 
Deer  Creek.  Unit  flood  runoff  was  found  to  be 
lowest  on  Flynn  Creek  and  highest  on  Needle 
Branch.  On  Needle  Branch,  there  appear  to  be  two 
distinct  low-flow  patterns,  one  for  a  saturated  and 
one  for  an  unsaturated  soil  condition.  The  average 
annual  sediment  yield  was  highest  on  Flynn  Creek, 
321  tons  per  square  mile,  and  lowest  on  Needle 
Branch,  166  tons  per  square  mile.  Maximum  water 
temperatures  were  62  deg  F  on  Flynn  Creek  and  6 1 
deg  F  on  Needle  Branch  and  Deer  Creek. 
(Woodard-USGS) 
W72-00115 


FLOOD-PLAIN  MANAGEMENT  MUST  BE 
ECOLOGICALLY  AND  ECONOMICALLY 
SOUND, 

J.E.Goddard. 

Civil  Engineering,  Vol  41,  No  9,  p  81-85,  Sep- 
tember 1971.6  fig,  2  photo. 

Descriptors:  'Flood  control,  *Flood  damage, 
♦Watershed  management,  *Water  quality  control, 
•Ecology,  Sediment  transport,  Erosion,  Flood  pro- 
tection. Flood  forecasting,  Wildlife  conservation, 
Fish  conservation,  Environmental  effects,  Flood- 
water,  Flood  plains,  Ecosystems,  Water  resources 
development. 
Identifiers:  *Flood-plain  management. 

Over  the  past  35  years  in  the  U.S.,  some  $8  billion 
has  been  spent  for  dams,  levees  and  channelization 
to  limit  flood  losses.  Yet  over  that  same  35  years, 
losses  due  to  floods  have  risen.  Today,  acceptable 
flood  management  is  of  great  interest  ecologically. 
In  many  cases  ecologically  acceptable-even  ad- 
vantageous-solutions can  be  found.  Some  case 
histories  are  included.  The  federal  government  is 
moving  in  the  right  direction:  the  federal  Water 
Resources  Council  was  established  in  1 965  to  coor- 
dinate the  actions  of  federal  agencies;  a  Pre- 
sidential Task  Force  report  of  1966  on  managing 
flood  losses  is  gradually  being  implemented;  and  in 
1970  Congress  instructed  the  Secretary  of  the 
Army  (Corps  of  Engineers)  to  prepare  and  promul- 
gate by  1972  appropriate  guidelines  for  an  ecologi- 
cal impact  assessment  and  statement  with  each 
federal  project.  But  the  goals  are  not  yet  reached. 
Today  developers  are  asked  to  fully  consider  alter- 
native ways  to  reach  goals;  this  costs  more  money, 
manpower,  and  time  than  have  been  available  in 
the  past.  Engineers  and  ecologists  and  environmen- 
talists must  work  more  closely  together  as  partners, 
and  must  develop  evaluation  measures  in  addition 
to  economic  (the  dollar  is  not  the  only  measure  of 
well  being).  (Woodard-USGS) 
W72-00117 


AN  AUTOMATIC  RUNOFF  SAMPLER, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-00118 


EXPERIMENTAL  STUDY  OF  CHANNEL  PAT- 
TERNS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geolo- 
gy- 

S.  A.  Schumm,  and  H.  R.  Khan. 
Nature,  Vol  233,  No  5319,  p  407-409,  October  8, 
1971.  3  fig,  8  ref. 

Descriptors:  'Channel  morphology,  'Alluvial 
channels,  'Model  studies,  'Flumes,  Channel  flow, 
Channel  erosion,  Slopes,  Regime,  Shape, 
Discharge  (Water),  Hydraulics,  Sediment  trans- 
port, Meanders,  Braiding. 

Experiments  were  undertaken  to  investigate  the  ef- 
fect of  slope  on  channel  pattern  and  to  determine  if 
at  certain  ranges  of  slope,  marked  changes  of  chan- 


nel pattern  occur.  The  experiments  were  per- 
formed in  a  30.5  m  long,  7.3  m  wide,  and  1  m  deep 
flume.  The  flume  was  filled  with  sorted  sand  (medi- 
an grain  size  0.7  mm),  which  contained  particles 
representative  of  the  complete  range  of  sand  sizes. 
The  rate  at  which  sand  was  fed  into  the  channel  was 
closely  related  to  slope.  At  slopes  less  than  about 
0.2%  the  channel  is  straight;  at  slopes  in  excess  of 
0.2%,  however,  the  channel  pattern  changed  as  al- 
ternate bars  formed,  and  a  sinuous  thalweg 
developed.  Thalweg  sinuosity  increased  with  in- 
creased slope  and  sediment  load  to  a  maximum  of 
1.25  at  slopes  between  1%  and  1.3%.  As  the  slope 
was  increased  beyond  1.3%,  another  change  in 
channel  morphology  occurred.  The  alternate  bars 
began  to  erode,  and  for  slopes  of  1 .6%  and  greater 
a  braided  channel  pattern  developed.  (Woodard- 
USGS) 
W72-001I9 


STREAMFLOW  ROUTING  FOR  WATER  POL- 
LUTION STUDIES, 

Northeastern  Univ.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00124 


INTERPRETATION  OF  RESULTS  FROM  THE 
STUDIES  OF  POLLUTION  OF  SURFACE 
FLOWING  WATERS, 

Water  Economics  Research  Inst.,  Wroclaw  (Po- 
land). Water  Protection  Research  Section. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-00125 


HOW  DOES  FOREST-RANGE  CONVERSION  IN 
OZARK  UPLANDS  AFFECT  RUNOFF, 

For  primary  bibliographic  entry  see  Field  04A. 
W72-00164 


STREAM  PRESERVATION  IN  ARKANSAS. 

Report  of  the  State  Committee  on  Stream  Preser- 
vation, Arkadelphia,  Arkansas,  February  1969. 
123  p,  5  map,  15  photo,  15  tab,  67  ref,  I  append. 

Descriptors:  'Arkansas,  'Streams,  'Preservation, 
'Conservation,  Water  resources,  Water  resources 
development,  Recreation,  Fish,  Fish  populations, 
Wildlife,  Wildlife  conservation,  Fish  conservation, 
Water  conservation,  Scenery,  Riparian  plants, 
Reservoirs,  Land  resources,  Administrative  agen- 
cies, State  governments,  Rivers,  Wild  rivers,  Plants, 
Water  quality,  Water  quality  control,  Water  pollu- 
tion, Water  pollution  control. 

In  order  to  protect  an  environment  which  has 
diversity  and  quality  as  well  as  quantity  for  man- 
kind, Arkansas  has  begun  the  stream  preservation 
program  described  in  this  pamphlet.  Various 
stream  developments,  such  as  dams,  and  their  ef- 
fects are  considered,  and  actions  currently  being 
taken  for  stream  preservation  are  described.  Future 
plans  are  also  delineated.  Furthermore,  the  im- 
portance of  Arkansas  stream  preservation  to  fish, 
wildlife,  and  recreational  activities  is  also 
discussed.  A  description  of  those  major  streams  in 
Arkansas  which  are  to  be  considered  for  preserva- 
tion in  their  natural  state  is  included.  These  streams 
include:  ( 1 )  Buffalo  River,  (2)  Eleven  Point  River, 
(3)  Kings  River,  (4)  Mulberry  River,  (5)  Big  Piney 
Creek,  and  (6)  other  lesser  streams.  Technical  sec- 
tions of  the  pamphlet  discuss:  ( 1 )  the  prehistory  of 
the  Buffalo  River  area;  (2)  the  geology  of  the 
physiographic  resources;  (3)  plant  communities  of 
the  Ozarks  and  Ouachita  regions  of  Arkansas;  (4) 
historical  segment  counties  drained  by  the  Eleven 
Point,  Mulberry,  Kings,  Buffalo,  and  Big  Piney 
Rivers;  (5)  economic  and  ecological  characteristics 
of  Arkansas  contiguous  to  the  same  rivers;  and  (6) 
water  quality  aspects  of  stream  preservation.  A  list 
of  ten  conclusions  and  recommendations  is  pro- 
vided. (Hart-Florida) 
W  72-00 190 


STOCHASTIC        DIFFERENCE        EQUATION 
MODELLING  OF  HYDROLOGIC  PROCESSES, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-00306 


EFFECT  OF  RAINFALL  ON  THE  RESISTANCE 
IN  CHANNELS  WITH  SHALLOW  FLOW, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-00307 


CHARACTERISTICS     AND     FILTERING     OF 
NOISE  IN  LINEAR  HYDROLOGIC  SYSTEMS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-00310 


LINEAR  SYSTEMS  ANALYSIS  IN  HYDROLO- 
GY-THE  TRANSFORM  APPROACH,  THE 
KERNEL  OSCILLATIONS  AND  THE  EFFECT 
OF  NOISE, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-00317 


STUDIES     OF      SUBSURFACE      FLOW      (ISS- 
LEDOVANIYA  PODZEMNOGO  STOKA), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00319 


ANALYSIS  OF  THE  INTERACTION  OF  RIVER 
AND  SUBSURFACE  WATERS  (NEKOTORYYE 
ELEMENTY  ANALIZA  VZAIMODEYSTVIYA 
RECHNYKH  I  PODZEMNYKH  VOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00320 


ROLE  OF  ARTESIAN  WATER  IN  THE  FORMA- 
TION OF  STREAMFLOW  AS  ILLUSTRATED 
BY  THE  TOSNA  RIVER  (OTSENKA  ROLI 
NAPORNYKH  PODZEMNYKH  VOD  V  FOR- 
MIROVANII  RECHNOGO  STOKA  NA 
PRIMERE  R.  TOSNY), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00321 


ACCURACY  OF  FIELD  HYDROMETRIC 
WORK  IN  STUDYING  SUBSURFACE  FLOW 
(TOCHNOST'  EKSPEDITSIONNYKH 

GIDROMETRICHESKIKH  RABOT  PRI 

IZUCHENII  PODZEMNOGO  STOKA), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00322 


ESTIMATION  OF  GROUNDWATER 

RECHARGE  BY  ATMOSPHERIC  PRECIPITA- 
TION WITH  FEW  OR  NO  OBSERVATIONS  OF 
THE  GROUNDWATER  REGIME  (METOD  OT- 
SENKI  PITANIYA  GRUNTOVYKH  VOD  AT- 
MOSFERNYMI  OSADKAMI  PRI 

NEDOSTATOCHNOSTI  ILI  OTSUTSTVII 
NABLYUDENIY  ZA  REZHIMOM  GRUN- 
TOVYKH VOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00324 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


EFFECT  OF  INTENSIVE  GROUNDWATER  USE 
ON  STREAMFLOW  (OB  ISSLEDOVANII 
VLIYANIYA  INTENSIVNOY  EKSPLUATATSII 
PODZEMNYKH  VOD  NA  STOK  REK), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00325 


SURFACE  AND  SUBSURFACE  FLOW  INTO 
RIVERS  OF  THE  WEST  SIBERIAN  PLAIN 
(POVERKHNOSTNYY  I  PODZEMNYY  PRITOK 
V  REKI  ZAPADNO-SIBIRSKOY  RAVNINY), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00326 


PERENNIAL  FLUCTUATIONS  OF  MINIMUM 
STREAMFLOW  IN  THE  EUROPEAN  USSR 
DURING  A  WINTER  PERIOD  (NEKOTORYYE 
ZAKONOMERNOSTI  MNOGOLETNIKH 

KOLEBANIY  MINIMAL'NOGO  STOKA  REK 
ETS  V  ZIMNIY  PERIOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00328 


EVALUATION     OF     NATURAL     RIVER     EN- 
VIRONMENTS: PHASE  II, 

State  Univ.  of  New  York,  Binghamton.  Research 

Foundation. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00357 


2F.  Groundwater 


GEOTHERMAL  EXPLORATION, 

J.  W.Crosby,  II. 

Pap,  First  Northwest  Conference  on  Geothermal 

Power,  Olympia,  Wash,  May,  197 1 .  20  p,  9  ref. 

Descriptors:  *Geothermal  prospecting,  ♦Geother- 
mal  studies,  Geophysical  prospecting,  Infrared 
radiation.  Earth  resistivity  (Electrical),  Gravity  stu- 
dies, Seismic  studies,  Magnetic  surveys,  Investiga- 
tions, Exploration,  'Resource  development, 
•Thermal  energy,  Heat  flow,  Hot  springs,  Research 
and  development. 

Identifiers:  *Geothermal  investigations,  ♦Geother- 
mal  resources,  Temperature  studies. 

Exploration  technology  for  geothermal  sources  of 
energy  is  in  its  infancy.  Original  discoveries  of 
geothermal  energy  have  been  based  primarily  on 
surface  manifestations  of  a  deep  energy  source. 
Designating  areas  for  detailed  exploration  of 
geothermal  potential  where  no  surface  evidence  is 
present  is  a  demanding  challenge  to  the  earth 
scientist.  Detailed  studies  of  regional  geology  are 
likely  to  be  the  most  productive.  The  better  known 
and  partially  proven  geophysical  methods  of 
geothermal  investigation  discussed  are:  earth  re- 
sistivity method,  seismic  methods,  temperature  sur- 
veys, infrared  radiation,  gravity  surveys,  magnetic 
surveys,  and  chemical  prospecting.  Exploration 
techniques  most  likely  to  prove  applicable  in  the 
State  of  Washington  are  suggested.  ( USBR ) 
W72-00077 


CLASSIFICATION  OF  PUBLIC  LANDS  VALUA- 
BLE FOR  GEOTHERMAL  STEAM  AND  AS- 
SOCIATED GEOTHERMAL  RESOURCES, 

Geological  Survey,  Washington,  D.C. 
L.  H.  Godwin,  L.  B.  Haigler,  R.  L.  Rioux,  D.  E. 
White,  and  L.  J.  P.  Muffler. 

Available  from  US  Geol  Survey,  Washington  D  C 
20242.  Free  on  application.  Geological  Survey  Cir- 
cular 647,  1 97 1 .  1 8  p,  2  fig,  1  tab,  3  ref,  append. 

Descriptors:  *Land  classification,  'Public  lands, 
♦Federal  jurisdiction,  'Geothermal  studies, 
♦Steam,  Hot  springs,  Thermal  springs,  Legal 
aspects,  Water  law,  Groundwater,  Documentation. 


Identifiers:   ♦Geothermal  resources,  ♦Geothermal 
steam,  Geothermal  Steam  Act  of  1970. 

The  classification  standards  are  presented  for 
determining  which  Federal  lands  are  classifiable  as 
geothermal  steam  and  associated  geothermal 
resources  lands  under  the  Geothermal  Steam  Act 
of  1970.  The  concept  of  a  geothermal  resources 
province  is  established  for  classification  of  lands  for 
the  purpose  of  retention  in  Federal  ownership  of 
rights  to  geothermal  resources  upon  disposal  of 
Federal  lands.  A  geothermal  resources  province  is 
defined  as  an  area  in  which  higher  than  normal 
temperatures  are  likely  to  occur  with  depth  and  in 
which  there  is  a  reasonable  possibility  of  finding 
reservoir  rocks  that  will  yield  steam  or  heated  fluids 
to  wells.  The  determination  of  a  'known  geother- 
mal resources  area'  is  made  after  careful  evaluation 
of  the  available  geologic,  geochemical,  and 
geophysical  data  and  any  evidence  derived  from 
nearby  discoveries,  competitive  interests,  and  other 
indicia.  The  initial  classification  required  by  the 
Geothermal  Steam  Act  of  1970  is  presented. 
(Woodard-USGS) 
W  7  2-00096 


THE  GEOMORPHIC   EFFECTS  OF  GROUND- 
WATER, 

Trinity  Coll.,   Dublin   (Ireland).   Dept.   of  Geog- 
raphy. 

P.  W.  Williams. 

In:   Introduction   to   Fluvial   Processes,   Methuen, 
London.p  108-123,  1 97 1 .  9  fig,  24  ref . 

Descriptors:  ♦Groundwater  movement,  ♦Erosion, 
♦Land  forming,  ♦Karst,  ♦Geomorphology, 
Seepage,  Geology,  Hydrogeology,  Water  types, 
Acidic  water,  Water  chemistry.  Geochemistry, 
Chemical  reactions,  Meteoric  water. 
Identifiers:  ♦Fluvial  processes. 

The  geomorphic  effects  of  groundwater,  con- 
sidered as  water  of  meteoric  origin  within  the  soil 
and  underlying  rocks  is  discussed.  Its  distribution  is 
widespread,  but  since  its  geomorphic  effects 
operate  primarily  through  solution,  its  influence  is 
most  striking  in  carbonate  terrains.  This  account  of 
the  role  of  groundwater  in  modifying  the  relief 
focuses  attention  on  limestone  and  dolomite  land- 
scapes where  solution  manifests  itself  through  karst 
landforms.  The  karstic  process  of  solution  and  con- 
comitant rock  settling  and  collapse  is  largely 
directed  by  geological  constraints  acting  on  the 
passage  of  subsurface  water.  Underground  water  is 
able  to  affect  topography  because  of  its  solvent 
capacity.  The  most  important  solvent  in  carbonate 
terrains  is  carbonic  acid,  which  is  produced  by  the 
solution  of  carbon  dioxide  from  the  air,  and  par- 
ticulary  from  the  soil  atmosphere,  where  the  partial 
pressure  of  the  gas  is  usually  greater.  Groundwater 
in  limestone  is  subdivided  into  percolation  water, 
vadose  stream  water,  and  phreatic  water.  Each  has 
a  different  erosive  role  and  a  distinctive 
geomorphic  effect.  The  morphological  effects  of  all 
styles  of  groundwater  solution  tend  to  lower  the  re- 
lief an  average  of  0.02-01  mm/yr.  (See  also  W72- 
00100)  (Woodard-USGS) 
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DISTRIBUTION  OF  MOISTURE  IN  THE  UN- 
SATURATED PROFILE  ON  A  PIEDMONT 
WATERSHED, 

Clemson  Univ.,  S.C.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-00308 


DITCH  DRAINAGE  OF  ANISOTROPIC  NON- 
HOMOGENEOUS  POROUS  MEDIA:  A  MODEL 
STUDY, 

Auburn  Univ.,  Ala.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-00309 


MEASUREMENT  OF  INTERFLOW  AND  DEEP 
SEEPAGE  ON  PIEDMONT  WATERSHEDS, 

Clemson  Univ.,  S.C. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-003U 


NATURE  AND  EXTENT  OF  MACROPORES  IN 
FOREST  SOILS  AND  THEIR  INFLUENCE  ON 
SUBSURFACE  WATER  MOVEMENT, 

Forest  Service  (USDA),  Parsons,  W.Va. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-00313 


STUDDZS     OF     SUBSURFACE     FLOW      (ISS- 
LEDOVANIYA  PODZEMNOGO  STOKA), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
O.  V.  Popov. 

Gosudarstvennyy  Gidrologicheskiy  Institut  Trudy, 
No  182,  1970.  191  p. 

Descriptors:  ♦Subsurface  flow,  ♦Subsurface  runoff, 
♦Subsurface  waters,  'Surface  waters,  ♦Streamflow, 
Streamflow  forecasting,  Low  flow,  Base  flow,  River 
flow,  Inflow,  Discharge  (Water),  Confined  water, 
Groundwater  recharge,  Groundwater  movement, 
Aquifers,  Hydrogeology,  Water  storage, 
Hydrometry,  Water  resources.  Water  balance. 
Identifiers:  ♦USSR,  European  USSR,  Minimum 
flow,  Groundwater  resources,  Groundwater  use, 
River  waters,  Ice  lenses,  Hydrometric  surveys. 
Mineralization,  Regionalization. 

This  collection  of  9  papers  is  a  continuation  of  the 
series  of  monographs  published  earlier  by  the  State 
Hydrologic  Institute  dealing  with  the  subject  of 
subsurface  flow  in  the  USSR.  (Nos.  114,  122,  133, 
139,  154,  and  166).  Subsurface  flow  into  rivers  was 
examined  to  develop  methods  for  quantitative 
evaluation  of  its  basic  parameters  and  to  apply  the 
results  obtained  to  hydrologic  studies,  primarily  of 
minimum  flow.  Development  of  modern  methods 
to  calculate  and  forecast  streamflow  and  to  study 
the  water  regime  of  river  basins  may  make  it  possi- 
ble to  use  the  descriptions  of  subsurface  flow  into 
rivers  as  an  indicator  of  the  hydrogeological  condi- 
tions of  streamflow  formation.  The  aspects  of  sub- 
surface flow  examined  include:  ( 1 )  interaction  of 
surface  and  subsurface  waters;  (2)  role  of  artesian 
water  in  the  formation  of  streamflow;  (3)  forma- 
tion of  ice  lenses  in  surface  and  subsurface  waters; 
(4)  groundwater  recharge  by  atmospheric 
precipitation;  (5)  effect  of  intensive  groundwater 
use  on  streamflow;  (6)  surface  and  subsurface  flow 
into  rivers  of  the  West  Siberian  Plain;  and  (7) 
perennial  fluctuations  of  minimum  streamflow  in 
the  European  USSR  during  a  winter  period.  The 
text  material  is  designed  for  use  by  hydrologists, 
hydrogeologists,  hydraulic  engineers,  and  other 
professionals  engaged  in  water  resources  and  water 
management  studies.  (See  also  W72-00320  thru 
W72-00328)  (Josefson-USGS) 
W72-00319 


ANALYSIS  OF  THE  INTERACTION  OF  RIVER 
AND  SUBSURFACE  WATERS  (NEKOTORYYE 
ELEMENTY  ANALIZA  VZAIMODEYSTVIYA 
RECHNYKH  I  PODZEMNYKH  VOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
O.  V.  Popov. 

In:  Issledovaniya  podzemnogog  stoka,  Gosudarst- 
vennyy Gidrologicheskiy  Institut  Trudy,  No  182,  p 
5-25,  1970.  2  fig,  3  tab,  6  ref. 

Descriptors:  ^Surface  waters,  ♦Subsurface  waters, 
♦Subsurface  flow,  ♦Subsurface  runoff,  4Aurface- 
groundwater  relationships,  Base  flow,  Streamflow, 
River  flow,  Surface  runoff,  Rivers,  Discharge 
(Water),  Low  flow,  Groundwater,  Groundwater 
recharge,  Aquifers,  Water  storage.  Regulation, 
Water  resources,  Water  balance,  Hydrographs. 
Identifiers:  ♦USSR,  River  waters,  Artesian  basins, 
Regionalization. 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


The  interaction  of  surface  and  subsurface  waters 
was  examined  from  the  standpoint  of  (1)  estimat- 
ing groundwater  storage,  the  subsurface  com- 
ponent of  streamfiow,  and  minimum  water 
discharges  of  rivers;  (2)  forecasting  streamfiow 
under  changing  conditions  of  land  reclamation  and 
intensive  groundwater  extraction;  and  (3)  dewater- 
ing  excavations  in  the  course  of  removing  mineral 
deposits.  The  basic  index  of  the  interrelationship  of 
surface  and  subsurface  waters  is  the  coefficient  of 
subterranean  flow  to  rivers,  expressed  as  the  ratio 
of  subsurface  flow  into  rivers  to  total  streamfiow. 
The  hydrologic  evaluation  of  the  relation  of  subsur- 
face flow  to  total  streamfiow  and  of  the  minimum 
discharges  of  water  during  periods  of  low  flow  may 
make  it  possible  to  apply  analytical  methods  to  cal- 
culation of  subsurface  flow  into  rivers  on  the  basis 
of  other  more  readily  determinable  and  more  care- 
fully examined  parameters  of  streamfiow.  (See  also 
W72-003 19)  Josefson-USGS) 
W72-00320 


ROLE  OF  ARTESIAN  WATER  IN  THE  FORMA- 
TION OF  STREAMFLOW  AS  ILLUSTRATED 
BY  THE  TOSNA  RIVER  (OTSENKA  ROLI 
NAPORNYKH  PODZEMNYKH  VOD  V  FOR- 
MIROVANII  RECHNOGO  STOKA  NA 
PRIMERE  R.  TOSNY), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

G.  P.  Kolesov.and  Ye.  L.  Greyser. 
In:  Issledovaniya  podzemnogo  stoka,  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  182,  p 
26-50,  1970.6  fig,  1  tab,  1 5  ref. 

Descriptors:  'Confined  water,  'Low  flow, 
•Streamfiow,  *River  flow,  *Surface-groundwater 
relationships.  Runoff,  Discharge  (Water),  Hydro- 
graphs,  Hydrometry,  Water  level  fluctuations, 
Water  levels,  Hydrogeology,  Groundwater, 
Groundwater  movement,  Aquifers,  Observation 
wells,  Inflow ,  Water  quality,  Chemical  analysis. 
Identifiers:  *USSR,  Leningrad  Oblast,  Tosna  River, 
Hydrometric  surveys,  Mineralization. 

The  discharge  of  artesian  waters  in  a  reach  of  the 
Tosna  River  above  the  city  of  Tosno,  Leningrad 
Oblast,  and  at  8  gaging  stations  on  its  tributaries 
was  measured  as  part  of  a  low  flow  hydrometric 
survey,  conducted  in  1967  and  again  in  1968.  The 
purpose  of  the  measurements  was  twofold:  ( 1 )  to 
determine  the  percentage  of  discharge  of  artesian 
waters  in  the  average  annual  flow  of  the  river:  and 
(2)  to  construct  a  hydrograph  of  the  artesian  por- 
tion of  the  flow.  The  percentage  of  artesian  flow  of 
the  river  in  1967  was  about  3%  of  its  average 
discharge,  which  corresponded  to  a  runoff  depth  of 
5  mm.  The  artesian  contribution  to  low  flow  in 
1967  was  considerable  and  amounted  to  one-third 
the  total  low  flow  at  the  outlet.  In  other  years,  as 
much  as  50%  of  the  low  flow  was  derived  from  arte- 
sian sources.  During  the  two  years  of  observations 
the  flow  of  the  Tosna  River  never  dropped  below 
0.3  cu  m/sec.  Special  hydrogeological  calculations 
and  modeling  are  recommended  to  study  and 
describe  the  artesian  flow  of  rivers.  (See  also  W72- 
00319)  (Josefson-USGS) 
W72-00321 


ACCURACY  OF  FIELD  HYDROMETRIC 
WORK  IN  STUDYING  SUBSURFACE  FLOW 
(TOCHNOST'  EKSPEDITSIONNYKH 

GIDROMETRICHESKIKH  RABOT  PRI 

IZUCHENII  PODZEMNOGO  STOKA), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
N.S.  Ratner. 

In:  Issledovaniya  podzemnogo  stoka,  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  182,  p 
51-72,  1970.  3  fig,  9  tab,  8  ref. 

Descriptors:     "Hydrometry,     'Subsurface     flow, 

♦Subsurface  runoff,   'Discharge   (Water),   'Flow 

measurement,   Channel    flow,   Seasonal,   Current 

meters,  On-site  investigations,  Ice. 

Identifiers:   'USSR,  Urals,  Chusovaya  River,  Sim 

River. 


The  accuracy  of  hydrometric  work  must  be  evalu- 
ated before  the  hydrometric  method  can  be  used 
for  quantitative  determination  of  subsurface 
discharge  into  rivers.  To  evaluate  the  accuracy  of 
hydrometric  work  on  small  rivers  of  the  Chusovaya 
River  basin  (Central  Urals),  measurements  were 
made  of  600  water  discharges,  of  which  97  were 
under  complete  ice  cover  conditions  and  503  in  an 
open  channel.  An  additional  28  water  discharges  in 
an  open  channel  of  the  Sim  River  (Southern  Urals) 
were  used  to  check  the  accuracy  of  the  measure- 
ments. The  standard  deviation  in  measuring  water 
discharges  in  the  open  channel  of  the  two  rivers 
was  5-14%  and  that  in  the  ice-covered  channel  of 
the  Chusovaya  River,  8-24%.  The  maximum  error 
in  open  channel  measurements  was  9-30%  and  was 
not  exceeded  in  95%  of  the  cases.  The  significance 
of  the  errors  in  the  magnitude  of  water  discharges 
may  be  used  to  improve  the  organization  and 
procedures  of  hydrometric  work  and  thereby  in- 
crease the  accuracy  of  individual  measurements. 
(See  also  W72-00319)  (Josefson-USGS) 
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STUDY  OF  ICE-LENS  FORMATION  PATTERNS 
(ISSLEDOVANIYE  ZAKONOMERNOSTEY 

FORMUtOVANIYA  NALEDEY), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
B.  L.  Sokolov. 

In:  Issledovaniya  podzemnogo  stoka,  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  182,  p 
73-97,  1970.  6  fig,  7  tab,  22  ref. 

Descriptors:  *Ice,  *River  flow,  'Freezing,  'Per- 
mafrost, 'Frozen  ground,  Seasonal,  Groundwater, 
Streamfiow,  Air  temperature,  Snow  cover.  On-site 
investigations. 

Identifiers:  'USSR,  'Ice  lenses,  Transbaykal, 
Yakutsk  ASSR,  Maritime  Territory,  Soviet  Far 
East,  River  waters,  Suprapermafrost  waters. 

Basic  patterns  in  the  formation  of  different  types  of 
ice  lenses  during  winter  periods  were  derived  from 
field  observation  data  on  the  volumes  and  areas  of 
ice  lenses  in  the  Northeastern  USSR,  Transbaykal, 
Southern  and  Central  Yakutsk  ASSR,  Maritime 
Territory,  and  in  the  Soviet  Far  East.  Ice  lenses  may 
be  divided  into  two  classes:  ( 1 )  ice  lenses  of  river 
waters;  and  (2)  groundwater  ice  lenses.  Ground- 
water ice  lenses  may  be  classified  as  ( 1 )  ground- 
water ice  lenses  of  suprapermafrost  waters  and  (2) 
groundwater  ice  lenses  of  underchannel  taliks 
(thawed  or  unfrozen  spots  within  the  permafrost). 
The  areas  of  ice  lenses  increase  at  a  greater  rate 
than  their  volumes.  The  relative  volumes  of  large 
ice  lenses  measuring  2.5-3.5  million  cu  m  increase 
at  approximately  the  same  rate  in  all  stages  of  ice- 
lens  formation.  The  ice-lens  discharges  into  rivers 
during  a  winter  period  may  be  determined  by  two 
methods:  ( 1 )  volume  based  on  the  known  area  of 
the  ice  lens;  and  ( 2 )  relative  volume  and  area  of  the 
ice  lens  during  the  period  of  its  formation.  Both 
methods  yield  results  within  accuracy  limits  of  plus 
or  minus  10-20%  for  ice  lenses  with  areas  of  1-4.7 
million  sq  m  and  with  corresponding  volumes  of 
1.8-10  million  cu  m .  In  the  absence  of  direct  obser- 
vation data,  the  magnitude  of  ice-lens  discharges 
into  rivers  may  be  calculated  from  graphic  presen- 
tations of  the  basic  characteristics  of  ice  lenses  in 
both  absolute  and  relative  terms.  (See  also  W72- 
00319)  (Josefson-USGS) 
W72-00323 


ESTIMATION  OF  GROUNDWATER 

RECHARGE  BY  ATMOSPHERIC  PRECIPITA- 
TION WITH  FEW  OR  NO  OBSERVATIONS  OF 
THE  GROUNDWATER  REGIME  (METOD  OT- 
SENKI  PITANIYA  GRUNTOVYKH  VOD  AT- 
MOSFERNYMI  OSADKAMI  PRI 

NEDOSTATOCHNOSTI  ILI  OTSUTSTVII 
NABLYUDENIY  ZA  REZHIMOM  GRUN- 
TOVYKH VOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
V.  Ye.  Vodogretskiy. 

In:  Issledovaniya  podzemnogo  stoka,  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  182  p 
98- 1 1 2,  1 970.  2  fig,  2  tab,  5  ref. 


Descriptors:  'Groundwater,  'Groundwater 
recharge,  'Groundwater  basins,  'Precipitation 
(Atmospheric),  Percolation,  Evaporation,  Mosi- 
ture  content,  Inflow,  Soils,  Hydraulic  properties, 
Water  storage,  Zone  of  aeration,  Water  balance. 
Identifiers:  'USSR,  Kazakhstan,  Kustanay  Oblast, 
Groundwater  regime,  Moisture  exchange. 

Atmospheric  precipitation  and  evaporation  from 
the  soil  are  the  principal  factors  governing  the  in- 
flow of  moisture  into  groundwater  as  a  result  of 
percolation  and  the  outflow  of  moisture  from  the 
groundwater  into  the  ground  of  the  zone  of  aera- 
tion. A  method  for  calculating  the  exchange  of 
moisture  of  the  soil  in  the  aeration  zone  with 
groundwater  was  based  on  graphs  showing  the  rela- 
tionship of  moisture  exchange  to  the  index  of  dry- 
ness and  the  depth  of  groundwater  occurrence  with 
adjustment  for  the  effects  of  the  lithological  struc- 
ture of  the  soils  in  the  zone  of  aeration.  Graphs 
were  constructed  on  the  basis  of  actual  observation 
data  for  three  basins  typical  of  the  Kustanay  Oblast 
in  Northern  Kazakhstan:  lakes  Maloye  Burli, 
Borovoye-Zonovo  and  the  Kindeksay  Ravine  in  the 
basin  of  Lake  ShoshkakuP.  The  procedures  used 
for  quantitative  evaluation  of  the  moisture 
exchange  are  recommended  for  studying  ground- 
water recharge  in  a  watershed  type  of  regime.  (See 
also  W72-00319)  (Josefson-USGS). 
W72-00324 


EFFECT  OF  INTENSIVE  GROUNDWATER  USE 
ON  STREAMFLOW  (OB  ISSLEDOVANII 
VLIYANIYA  INTENSIVNOY  EKSPLUATATSU 
PODZEMNYKH  VOD  NA  STOK  REK), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
B.  S.  Ustyuzhanin. 

In:  Issledovaniya  podzemnogo  stoka,  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  182,  p 
113-127,  1970.  2  tab,  25  ref. 

Descriptors:  'Groundwater,  'Groundwater  move- 
ment, 'Groundwater  recharge,  'Groundwater  min- 
ing, Streamfiow,  Aquifers,  Water  storage,  Base 
flow,  Channel  flow,  Discharge  (Water),  Runoff,  In- 
filtration, Pumping,  Hydraulics,  Intakes,  Surface- 
groundwater  relationships. 

Identifiers:  'USSR,  Groundwater  resources, 
Groundwater  use. 

The  intensive  use  of  groundwater  by  large  cities 
and  the  pumpage  of  water  by  dewatering  systems  of 
mining  enterprises  lead  to  changes  in  groundwater 
movement  and  recharge.  The  use  of  groundwater 
in  the  USSR  has  reached  95-105  cu  km  a  year, 
which  equals  10-1  2%  of  the  average  annual  amount 
of  natural  renewable  groundwater  resources. 
Methods  of  evaluating  the  effects  of  groundwater 
use  on  streamfiow  are  examined  and  analyzed  in 
the  light  of  the  current  Soviet  and  Western  litera- 
ture. The  methods  examined  include:  ( 1 )  com- 
parison of  disturbed  flow  of  one  river  with  data  of 
long-term  observations  on  rivers  with  a  natural 
water  regime;  (2)  restoration  of  the  natural  regime 
of  rivers  during  pumping  of  groundwater  wells, 
based  on  runoff  data  of  several  other  rivers,  using 
multiple  linear  correlations;  (3)  quantitative 
evaluation  of  the  effect  of  depression  cones  on  the 
water  regime  of  rivers  by  calculating  channel  flow 
in  individual  reaches  of  the  river;  (4)  calculation  of 
infiltration  losses  in  channel  flow  by  semi-empirical 
formulas  developed  primarily  for  channels;  (5)  cal- 
culation of  reduced  streamfiow  under  the  effects  of 
groundwater  pumping  in  the  United  States;  and  (6) 
calculation  of  the  exchange  of  water,  based  on  a 
study  of  the  thermal  regime  and  chemical  composi- 
tion of  surface  waters  and  groundwaters.  (See  also 
W72-00319)  (Josefson-USGS) 
W72-00325 


SURFACE  AND  SUBSURFACE  FLOW  INTO 
RIVERS  OF  THE  WEST  SIBERIAN  PLAIN 
(POVERKHNOSTNYY  I  PODZEMNYY  PRITOK 
V  REKI  ZAPADNO-SIBIRSKOY  RAVNINY), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
G.  A.  Plitkin. 


Field  02— WATER  CYCLE 
Group  2F — Groundwater 


In:  Issledovaniya  podzemnogo  stoka,  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  1 82,  p 
128-137,  1970. 4  fig,  1  tab,  14ref. 

Descriptors:  'Surface  runoff,  'Subsurface  runoff, 
•Subsurface  flow,  *Streamflow,  'Rivers,  Runoff, 
Discharge  (Water),  Precipitation  (Atmospheric), 
Groundwater  recharge,  Aquifers,  Water  utilization. 
Water  balance,  Water  resources,  Hydrographs, 
Maps,  Surface-groundwater  relationships. 
Identifiers:  'USSR,  *West  Siberian  Plain,  Tyumen' 
Oblast,  Sverdlovsk  Oblast,  Chelyabinsk  Oblast, 
Kurgan  Oblast,  Tomsk  Oblast,  Novosibirsk  Oblast, 
Omsk  Oblast,  lsolines 

The  characteristics  of  surface  and  subsurface  flow 
into  rivers  of  the  West  Siberian  Plain  were  ex- 
amined in  relation  to  the  water  balance  of  the  area 
and  the  economics  of  water  use.  The  mean  annual 
discharge  (in  mm  of  water  depth)  of  surface  and 
subsurface  flow  into  average-size  rivers  of  Western 
Siberia  shown  on  maps  was  compared  with  the 
average  long-term  coefficients  of  these  types  of  ru- 
noff. The  values  of  mean  annual  surface  flow  into 
rivers  were  calculated  from  the  difference  in  the 
adjusted  mean  values  of  total  streamflow  and  sub- 
surface flow.  The  values  of  surface  and  subsurface 
flow  (in  mm  and  percent  of  total  streamflow)  and 
the  values  of  the  coefficients  (in  percent  of 
precipitation)  of  these  runoff  types  were  defined 
for  the  natural  zones  of  the  West  Siberian  Plain  and 
its  administrative  regions.  The  data  examined  pro- 
vide a  picture  of  the  spatial  distribution  of  surface 
and  subsurface  flow  into  average-size  rivers  and 
may  be  used  for  water  resources  management  stu- 
dies. (SeealsoW72-00319)  (Josefson-USGS) 
W72-00326 


THERMODYNAMICS  AND  COMPOSITION  OF 
THE  LIQUID  WATER  PHASE  IN  FROZEN 
PEAT  WITH  APPLICATION  TO  INFILTRA- 
TION STUDIES  (K  VOPROSU  O  FAXOVOM 
SOSTAVE  VODY  I  TEPLOFIZICHESKIKH 
KHARAKTERISTIKAKH  MERZLOGO  TORFA 
PRI  IZUCHENII  INFIL'  TRATSH), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
K.  K.  Pavlova. 

In:  Issledovaniya  podzemnogo  stoka,  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  182,  p 
138-159,  1970.  7  fig,  8  tab,  19ref. 

Descriptors:  *Peat,  *Frozen  ground,  'Frozen  soils, 
'Infiltration,  'Thermal  properties,  Thermodynam- 
ics, Thermal  capacity,  Thermal  conductivity, 
Specific  heat,  Mositure  content,  Soil  water.  Melt 
water,  Ice,  Soil  temperature,  Particle  size,  Absorp- 
tion, Cation  exchange,  Solutes,  Porosity,  Bogs. 
Identifiers:  'USSR,  Estonian  SSR,  Mineralization. 

The  thermal  properties  and  composition  of  the 
liquid  water  phase  of  frozen  peat  soils  of  the  Tru- 
bezh  River  floodplain  and  Tooma  Bog  Station 
(Estonian  SSR)  were  examined  as  a  basis  for  study- 
ing the  infiltration  of  water  in  frozen  soils  and  the 
interaction  of  melt  water  and  frozen  ground.  The 
content  of  unfrozen  water  in  peat  is  determined  by 
(1)  temperature  of  the  peat;  (2)  its  particle  size, 
minera logical  composition,  absorption  capacity, 
and  composition  of  exchangeable  cations;  and  (3) 
amount  and  composition  of  solutes  in  the  water. 
The  ice  content  of  frozen  peat  increases  with  an  in- 
crease in  moisture  content  and  a  decrease  in  tem- 
perature. The  volumetric  thermal  capacity  of 
frozen  peat  increases  with  an  increase  in  moisture 
content  and  decreases  with  a  drop  in  temperature. 
The  thermal  conductivity  of  frozen  peat  increases 
with  an  increase  in  moisture  content  and  is  virtually 
independent  of  temperature.  The  thermal  conduc- 
tivity of  a  water-saturated  lowland  peat  approxi- 
mates that  of  ice  and  is  0.005  cal/cm/sec/deg.  The 
thermal  conductivity  of  a  frozen  sphagnum  peat  is 
considerably  lower  and  does  not  exceed  0.0034 
cal/cm/sec/deg  at  full  peat  saturation.  The  infiltra- 
tion capacity  of  frozen  peat  is  determined  to  a  great 
extent  by  the  composition  of  the  soil  water.  An  in- 
crease in  the  ice  content  of  the  soil  leads  to  reduced 
infiltration.  (See  also  W72-00319)  (Josefson- 
USGS). 
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PERENNIAL  FLUCTUATIONS  OF  MINIMUM 
STREAMFLOW  IN  THE  EUROPEAN  USSR 
DURING  A  WINTER  PERIOD  (NEKOTORYYE 
ZAKONOMERNOSTI  MNOGOLETNIKH 

KOLEBANIY  MINIMAL'NOGO  STOKA  REK 
ETS  V  ZIMNIY  PERIOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
B.  M.  Dobroumov. 

In:  Issledovaniya  podzemnogo  stoka,  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  1 82,  p 
160-183,  1970.  4  fig,  6  tab,  15  ref,  append. 

Descriptors:  'Low  flow,  'River  flow,  'Runoff, 
'Streamflow,  'Streamflow  forecasting,  Runoff 
forecasting.  Average  flow,  Fluctuation,  Seasonal, 
Correlation  analysis,  Markov  processes.  Probabili- 
ty 

Identifiers:  'USSR,  European  USSR,  Minimum 
flow,  Variation  coefficient,  Correlation  coefficient, 
Regional  ization 

Long  streamflow  records  for  1 05  gaging  stations  in 
the  European  USSR  were  examined  to  develop  in- 
tegral curves  of  normalized  deviations  in  minimum 
winter  flow  of  rivers.  The  curves  were  used  to 
describe  the  perennial  fluctuations  of  runoff  and  to 
divide  the  area  into  regions  according  to  these  fluc- 
tuations. A  total  of  12  regions  with  synchronous 
fluctuations  of  runoff  were  identified:  ( 1 )  the  Kola- 
Karelian  region;  (2)  the  Arctic  region;  (3)  the 
Northern  region;  (4)  the  Northern  Ural  region;  (5) 
the  Northwestern  region;  (6)  the  Central  region; 
(7)  the  Belorussian- Baltic  region;  (8)  the  Central 
Chernozem  region;  (9)  the  Ukrainian-Belorussian 
region;  ( 10)  the  Central  Ukrainian  region;  ( 1 1 )  the 
Carpathian  region;  and  ( 12)  the  Southern  Ural  re- 
gion. Calculation  of  the  coefficients  of  variation  in 
the  average  runoff  for  n-years  was  based  on  Mar- 
kov chains,  which  consider  the  interrelationship  of 
runoff  during  adjacent  years  to  analyze  the  recur- 
rence of  multiyear  wet  and  dry  periods.  (See  also 
W72-O03  19)  (Josefson-USGS) 
W72-00328 

2G.  Water  in  Soils 


EXPERIMENTAL  HYDROLOGIC  INVESTIGA- 
TIONS AT  VALDAY  (EKSPERIMENTAL'NYYE 
GIDROLOGICHESKIYE  ISSLEDOVANIYA  NA 
VALDAYE). 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02B. 
W72-00061 


FOREST  LITTER  AS  AN  ACCUMULATOR  OF 
MOISTURE  (LESNAYA  PODSTILKA-AKKU- 
MULYATOR  VLAGI), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
L.  K.  Vershinina. 

In:  Eksperimental'nyye  gidrologicheskiye  iss- 
ledovaniya na  Valdaye;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  181,  p  103- 
111,  1970.  2  fig,  3  tab,  8  ref. 

Descriptors:   'Moisture  content,  'Water  storage, 
'Coniferous    forests,    'Deciduous    forests,    Snow 
cover.  Ice,  Seasonal,  Air  temperature. 
Identifiers:   'USSR,   'Forest   litter,   Valday   Hills, 
Don  River,  Ice  crust,  Variation  coefficient. 

Three  forest  strips  in  the  area  of  the  Valday 
Hydrologic  Scientific  Research  Laboratory  (V- 
NIGL)  and  two  forest  strips  in  the  Don  River  basin 
(Voronezh  State  Forest)  were  selected  to  study 
water  storage  in  forest  litter  and  in  ice  crust  under 
the  litter  during  the  1 968-1 969  winter  period.  Max- 
imum water  storage  was  observed  in  forest  litter  of 
all  strips  in  December  and  January.  Minimum 
water  storage  in  forest  litter  occurred  during  rain- 
less periods  in  summer.  Water  storage  in  litter 
tended  to  decrease  in  the  zone  of  excess  moisture 


whenever  the  air  temperature  rose  above  5  deg  C. 
Changes  in  winter  and  spring  water  storage  of 
forest  litter  were  the  same  for  various  types  of 
forests.  Maximum  water  storage  values  were 
recorded  in  litter  of  the  deciduous  forests.  Winter 
water  storage  in  2-  to  7-cm  thick  litter  of  the 
VNIGL  forest  strips  was  10-12  mm,  which  was 
about  10%  of  the  measured  water  storage  in  the 
snow  cover.  Water  storage  in  forest  litter  of  the 
Don  River  basin  was  less  and  amounted  to  about  2 
mm  in  the  coniferous  forest  and  5  mm  in  the 
deciduous  forest.  Total  water  storage  in  forest  litter 
of  the  basin  and  in  ice  crust  under  the  litter  was  7- 
8mm,  which  corresponded  to  30-40%  of  the  mea- 
sured water  storage  in  snow  on  the  forest  strips. 
The  coefficient  of  winter  water  storage  in  litter  of 
the  VNIGL  coniferous  forests  was  0.3-0.4  and  that 
in  litter  of  the  deciduous  and  coniferous  forests  of 
the  Don  River  basin,  0.5-0.6.  (See  also  W72- 
00061 )  (Josefson-USGS) 
W72-00067 


METHODS  OF  CALCULATING  MELT-WATER 
PERCOLATION  (SPOSOBY  RASCHETA 
PROSACHIVANIYA  TALYKH  VOD), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
V.  V.  Rogotskiy. 

In:  Eksperimental'nyye  gidrologicheskiye  iss- 
ledovaniya na  Valdaye;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  181,  p  120- 
1 37,  1 970.  2  fig,  4  tab,  1 1  ref,  6  append. 

Descriptors:  'Percolation,  'Melt  water,  'Soil 
water,  'Moisture  content,  'Soil  moisture,  Runoff, 
Water  storage,  Capillary  fringe.  Zone  of  aeration, 
Heat  balance,  Water  balance,  Water  table,  Ther- 
mal conductivity,  Heat  flow,  Thermal  properties, 
Specific  heat,  Soil  temperature,  Snowmelt,  Lysime- 
ters,  Nuclear  meters. 

Identifiers:  'USSR,  Water  balance  equations. 
Moisture  storage. 

The  moisture-thermal  regime  of  soils  of  the  zone  of 
aeration  was  examined  during  a  period  of  spring 
snowmelt  ( 1 968 )  to  develop  a  method  of  calculat- 
ing the  percolation  of  melt  water  for  areas  with 
uniform  soil  and  hydrogeological  conditions.  To 
study  the  percolation  of  melt  water,  an  agricultural 
field  of  the  Valday  Hydrologic  Scientific  Research 
Laboratory  was  equipped  with  ( 1 )  GR-80  lysime- 
ters  operating  at  depths  of  100,  150,  200,  and  250 
cm,  (2)  an  NIV-1  neutron  moisture  meter,  and  (3) 
a  set  of  thermometers  installed  20,40,  80,  160,  and 
320  cm  beneath  the  soil  surface.  A  water-heat 
balance  equation  for  a  unit  column  of  soil  and 
working  formulas  for  determining  the  components 
of  this  equation  are  given  to  define  changes  in  the 
temperature  and  moisture  storage  of  the  soils  dur- 
ing snowmelt.  The  water-heat  balance  method  is 
preferred  to  water  balance  equations  for  calculat- 
ing soil-moisture  storage  and  melt-water  percola- 
tion beyond  the  soil  layer  examined  in  cases  where 
( 1 )  the  water  table  coincides  with  the  capillary 
fringe;  (2)  the  depth  of  moisture-storage  measure- 
ments is  limited;  and  (3)  no  data  are  available  on 
surface  runoff  or  on  other  elements  of  the  water 
balance.  To  refine  the  water-heat  balance  method, 
it  is  necessary  ( 1 )  to  increase  the  accuracy  of  tem- 
perature and  moisture-storage  measurements  in  in- 
dividual layers  of  the  soil  and  (2)  to  make  direct 
thermometer  measurements  of  heat  flows  at  the 
upper  and  lower  boundaries  of  the  zone  of  aera- 
tion. (See  also  W72-0006I )  (Josefson-USGS) 
W72-00068 


INFILTRATION  RATES  AND  GROUNDWATER 
QUALITY  BENEATH  CATTLE  FEEDLOTS, 
TEXAS  HIGH  PLAINS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geoscience. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-00083 


GIBBSITE      IN      COASTAL      PLAIN 
SOUTHEASTERN  UNITED  STATES, 

Alabama  Geological  Survey,  University. 
O.M.Clarke,  Jr. 


SOILS, 
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WATER  CYCLE— Field  02 
Water  in  Soils— Group  2G 


Southeastern  Geology,  Vol  13,  No  2,  p  77-90,  Sep- 
tember 1971.3  fig,  2  tab,  19  ref. 

Descriptors:  *Soil  formation,  *Clay  minerals, 
•Weathering,  'Provenance,  Kaolinite,  Clays, 
Geomorphology,  Mineralogy,  Soil  chemistry, 
Leaching,  Oxidation,  Soil  investigations.  Iron, 
Paleoclimatology,  Atlantic  coastal  plain. 
Identifiers:  'Bauxite,  *Gibbsite,  Hematite. 

Gibbsite,  kaolinite,  interlayered  vermiculite,  and 
hematite  occur  in  soils  of  the  Coastal  Plain  in 
southeastern  United  States,  forming  the  clay  frac- 
tion of  a  soil  zone  2  to  5  meters  thick.  These  soils, 
which  contain  six  percent  or  more  gibbsite  in  the  B 
and  CI  soil  horizon,  occur  as  erosional  remnants  on 
uplands  underlain  by  sand  and  gravel  of  the 
Citronelle  Formation  and  high  terrace  deposits. 
They  are  restricted  to  a  belt  that  extends  from 
southern  Mississippi,  through  the  southwestern 
corner  of  Alabama,  northwestern  Florida, 
northeastern  corner  of  Alabama,  into  west-central 
Georgia.  Similar  soils  that  contain  very  little  or  no 
gibbsite  occur  in  the  Coastal  Plain  beyond  the 
gibbsite  soils.  Possible  source  materials  for  gibbsite 
are  weathered  feldspathic  rocks  of  the  Piedmont 
physiographic  province  and  clay  in  the  Coastal 
Plain  sediments.  Bauxite  deposits  of  early  Eocene 
age,  apparently,  are  not  related  to  the  gibbsite  soil 
because  they  are  separated  from  the  gibbsite  soils 
by  unweathered  marine  sediments.  Laterization 
probably  occurred  during  the  Pliocene,  because  in- 
tensely weathered  soil  overlies  Miocene  sediments 
and  the  lower  terraces  of  Pleistocene  age  are  not 
laterized.  (Knapp-USGS) 
W72-00090 


SOIL  MOISTURE, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

M.  A.Carson. 

In:  Introduction   to   Fluvial   Processes,  Methuen, 
London,  p  74-84,  1971.  8  fig,  16  ref. 

Descriptors:  *Soil  moisture,  'Erosion,  *Sediment 
transport,       *Hydrogeology,       Soil       properties, 
Weathering,  Alluvium,  Soil  types,  Soil  water  move- 
ment, Soil  physics,  Topography. 
Identifiers:  'Fluvial  processes,  Denudation. 

The  part  played  by  soil  moisture  in  some  aspects  of 
the  denudation  of  the  landscape  is  outlined.  The 
most  obvious  part  played  by  soil  moisture  is  the 
assistance  given  in  the  weathering  of  solid  rock 
masses  into  loose  debris  and  the  direct  transport  of 
material  as  solutes  and  colloids  out  of  the  waste 
mantle.  Soil  moisture  also  influences  denudation  of 
the  landscape  by  landslides  and,  through  the  attain- 
ment of  particular  values  of  pore  pressures,  may 
lead  to  lowering  of  angles  of  limiting  slope  in  any 
one  area.  A  hillside  which  is  stable  against  rapid 
mass-wasting  is  not  immune  to  still  further  trans- 
port of  debris  downslope  through  moisture-induced 
soil  creep.  There  are  two  types  of  soil  creep  which 
act  upon  hillslopes.  One  is  the  unidirectional  raov- 
ment  downslope  under  the  impetus  directly  of 
gravity  and  designated  as  shear  creep.  The  rate  of 
this  type  of  movement  is  very  slow.  Superimposed 
upon  this  continuous  creep  is  seasonal  soil  creep. 
This  is  produced  by  random  and  cyclic 
disturbances  which  operate  on  flat  land  as  well  as 
on  slopes.  The  major  mechanism  underlying  move- 
ment in  seasonal  soil  creep  in  humid  temperate 
areas  is  the  expansion  and  shrinkage  of  soils  with 
changes  in  the  moisture  content  of  the  soil.  (See 
also  W72-00100)  (Woodard-USGS) 
W72-00I04 


INFILTRATION,  THROUGHFLOW,  AND 
OVERLAND  FLOW, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
M.J.  Kirkby. 

In:  Introduction  to  Fluvial  Processes,  Methuen, 
London,  p  85-97,  1971.  6  fig,  3  tab,  Href. 

Descriptors:  'Rainfall,  'Infiltration,  'Groundwater 
movement,  'Overland  flow,  'Rainfall-runoff  rela- 
tionships, Hydrologic  equation,  Hydrologic  proper- 


ties,   Soil    properties.    Vegetation,    Topography, 
Hydrogeology,     Transmissivity,     Surface     runoff, 
Slopes,  Regime. 
Identifiers:  'Fluvial  processes. 

The  characteristics  of  infiltration,  throughflow,  and 
overland  flow  of  rainfall  are  discussed.  When  the 
rainfall  that  has  not  been  intercepted  by  vegetation 
reaches  the  ground  surface,  part  of  it  fills  small  sur- 
face depressions  (depression  storage),  part  perco- 
lates into  the  soil,  and  the  remainder,  if  any,  flows 
over  the  surface  as  overland  flow.  Each  component 
of  this  equation  is  highly  variable,  and  depends  not 
only  on  the  intensity  of  the  rainfall  but  also  on  soil, 
vegetation,  and  surface  gradient.  The  amount  of 
water  intercepted  by  vegetation  depends  on  the 
type  of  plants  and  their  stage  of  growth,  but  it  is 
usually  close  to  a  value  given  by  all  of  the  first  1 .0 
mm  of  rainfall  and  20%  of  the  subsequent  rainfall 
in  any  one  storm.  Rainfall  reaching  the  soil  surface 
has  to  fill  the  small  depressions  on  the  surface  be- 
fore any  overland  flow  can  occur,  even  on  a  totally 
impermeable  surface.  This  depression  storage  does 
not  vary  with  the  amount  of  rainfall  but  with  the  na- 
ture of  the  surface,  especially  with  slope  gradient, 
vegetation  cover,  and  land-use  practices.  Under 
natural  conditions  depression  storage  absorbs 
about  2-5  mm  of  rainfall  in  any  one  storm.  Contour 
plowing  is  particularly  effective  in  increasing 
depression  storage  by  as  much  as  ten  times.  (See 
also  W 72-00 100)  (Woodard-USGS) 
W72-00105 


DISTRIBUTION  OF  MOISTURE  IN  THE  UN- 
SATURATED PROFILE  ON  A  PIEDMONT 
WATERSHED, 

Clemson  Univ.,  S.C.  Dept.  of  Agricultural  En- 
gineering. 

J.  T.  Ligon,  and  T.  V.  Wilson. 

Paper  No  71-251  presented  at  the  1971  Annual 
Meeting  of  American  Society  of  Agricultural  En- 
gineers, Washington  State  University,  June  27-30, 
1 97 1 .  25  p,  1 6  fig,  5  ref.  OWRR  Project  A-0 1 4-SC 
(2). 

Descriptors:  'Soil  moisture,  'Soil  profiles, 
'Groundwater  recharge,  'Groundwater  move- 
ment, 'Geology,  Regional  analysis,  South  Carolina, 
Water  table.  Water  level  fluctuations,  Hydro- 
graphs,  Aquifers,  Unsaturated  flow,  Clays, 
Seepage,  Precipitation  (Atmospheric),  Surface- 
groundwater  relationships. 
Identifiers:  'Piedmont  soils. 

Soil  moisture  data  to  a  depth  of  32  feet  in  a  typical 
Piedmont  soil  profile  are  presented  for  a  17-month 
period  including  two  winter-spring  recharge 
periods.  Seasonal  fluctuations  at  given  depths  as 
well  as  changes  in  profile  storage  over  selected  time 
periods  are  included.  The  Southern  Piedmont  Land 
Resource  area  forms  a  belt  extending  southwesterly 
from  North  Carolina,  across  South  Carolina  and 
Georgia,  and  into  Alabama.  A  soil  zone  of  relative- 
ly high  clay  content  constituting  the  B2t  horizon 
acts  as  a  restricting  layer  in  this  typical  Piedmont 
soil.  However,  the  rate  of  percolation  through  this 
layer  is  not  extremely  low,  and  water  does  move 
through  to  recharge  the  deep  soil  moisture  and 
groundwater.  An  annual  rise  in  the  water  table  may 
fail  to  occur,  as  in  the  1969-70  winter-spring 
season,  if  the  downward  seepage  is  slow  and  the 
water  table  relatively  high  initially.  Even  though  a 
rise  did  not  occur  this  particular  season,  an  in- 
crease in  seepage  was  indicated  by  the  leveling  out 
of  the  groundwater  hydrograph.  (Woodard-USGS) 
W72-00308 


DITCH  DRAINAGE  OF  ANISOTROPIC  NON- 
HOMOGENEOUS  POROUS  MEDIA:  A  MODEL 
STUDY, 

Auburn  Univ.,  Ala.  Dept.  of  Agricultural  Engineer- 
ing. 

E.  W.  Rochester,  Jr.,  and  G.  J.  Knz. 
American     Society     of     Agricultural     Engineers 
Transactions,  Vol  1  3,  No  5,  p  626-628,  1970.  8  fig, 
2  ref.  OWRR  B-006-NC  (2). 


Descriptors:  'Groundwater  movement,  'Seepage, 
'Open  channel  flow,  'Porous  media,  'Model  stu- 
dies, Drainage,  Ditches,  Hydraulic  conductivity. 
Soil  properties,  Aquifers,  Water  level  fluctuations, 
Hydrologic  data,  Infiltration,  Groundwater 
recharge,  Mathematical  studies. 

The  rate  of  all  of  the  water  table  midway  between 
open  drains  depends  on  the  hydraulic  conductivity 
of  the  soil,  drain  spacing,  existence  of  an  imperme- 
able layer,  and  degree  of  anisotropy  and  non- 
homogeneity  of  the  soil.  The  critical  depth  of  an 
impermeable  layer  below  equally  spaced  parallel 
drains  was  determined  for  a  homogeneous  and  a 
two-layered  isotropic  soil.  The  results  were  mapped 
mathematically  to  the  anisotropic  case.  The  effect 
of  the  impermeable  layer  was  determined  by  ob- 
serving the  rate  of  fall  of  the  fluid  free  surface  at 
the  midpoint  of  a  Hele-Shaw  model.  For  a 
homogeneous  isotropic  soil  the  critical  depth  to  the 
impermeable  layer  was  one-ninth  the  spacing. 
(Woodard-USGS) 
W72-00309 


MEASUREMENT  OF  INTERFLOW  AND  DEEP 
SEEPAGE  ON  PIEDMONT  WATERSHEDS, 

Clemson  Univ.,  S.C. 
T.  V.  Wilson,  and  J.  T.  Ligon. 

Clemson  University  Water  Resources  Research  In- 
stitute Report,  1971.  1 2  p,  5  fig.  OWRR  Project  A- 
0 1 4-SC  ( I )  and  B-008-SC  ( 1 ). 

Descriptors:  'Soil  water  movement,  'Hydrologic 
data,  'Instrumentation,  'Data  collections,  'South 
Carolina,  Rainfall,  Runoff,  Seepage,  Infiltration, 
Soil  properties,  Evaporation,  Saturation,  Unsatu- 
rated flow,  Watersheds  (Basins). 
Identifiers:  'Piedmont  soils  (SC),  'Interflow. 

The  occurrence  of  interflow,  its  rate  and  volume, 
and  the  rate  of  downward  movement  of  water  in 
the  Clemson  Research  Watershed  (South 
Carolina),  including  methods  and  instrumentation, 
are  reviewed.  The  soils  are  typical  upper  Piedmont 
with  a  thin  topsoil  underlain  by  3-5  feet  of  heavy, 
slowly  permeable  subsoil  which  gradually  blends 
into  the  'C  horizon.  Bedrock  varies  in  depth  from 
about  50  feet  near  the  upper  elevation  to  more  than 
100  feet  at  some  locations.  Slope  ranges  from  level 
to  about  13%,  averaging  about  8%.  Data  from  ten- 
siometers  show  a  trend  toward  decreasing  tension 
downslope,  indicating  increasing  moisture 
downslope.  Soil  moisture  content  is  measured  in 
the  four  access  tubes  at  depths  of  6,  12,  18  and  24 
inches  and  increments  of  12  inches  down  to  the 
depths  of  the  tubes.  Comparisons  of  the  profile 
moisture  contents  on  different  dates  are  shown. 
Between  October  19,  1970  and  January  11,  1971, 
1 1 .64  inches  of  rainfall  exceeded  evapotranspira- 
tion  by  several  inches.  This  moisture  penetrated  to 
a  depth  of  about  12  feet.  Below  this  level,  slow 
drainage  reduced  the  moisture  content  of  the 
profile.  (Woodard-USGS) 
W72-0031I 


EFFECT  OF  TEMPERATURE  ON  PRESSURE 
HEAD-WATER  CONTENT  RELATIONSHIP 
AND  CONDUCTIVITY  OF  TWO  SOILS, 

Mississippi   State   Univ.,   State  College.   Dept.   of 
Agronomy. 
M.  Haridasan. 

PhD  Thesis,  Mississippi  State  University  Depart- 
ment of  Agronomy,  August  1971.  66  p,  19  fig,  3 
tab,  48  ref.  OWRR  B-002-MISS  (2). 

Descriptors:  'Soil  water  movement,  'Soil 
moisture,  'Pressure  head,  'Temperature, 
•Hydraulic  conductivity,  Laboratory  tests,  Analyti- 
cal techniques.  Soils,  Silts,  Loam,  Saturated  soils, 
Unsaturated  flow,  Steady  flow. 
Identifiers:  Steady  state.  Pressure  plate  outflow. 

A  series  of  experiments  was  conducted  in  the 
laboratory  to  study  the  effect  of  temperature  on  the 
pressure  head-water  content  relationship  and  the 
hydraulic  conductivity  as  a  function  of  water  con- 
tent and  pressure  head  in  two  soils.  Hydraulic  con- 
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ductivity  of  two  silt  loams  were  determined  as  a 
function  of  water  content  and  pressure  head  at  con- 
stant temperatures  of  IS,  25,  and  35  deg  C  by 
steady  state  and  pressure  plate  outflow  methods. 
The  pressure  head  at  a  given  water  content  in- 
creased as  the  temperature  increased.  The  max- 
imum changes  were  observed  in  the  region  of  in- 
flection of  the  desorption  curves.  The  water  con- 
tent at  a  given  pressure  head  decreased  with  a  rise 
in  temperature.  Conductivity  of  the  soils  at  satura- 
tion increased  as  the  temperature  increased  and 
conductivity  of  unsaturated  soils  at  a  given  water 
content  increased  with  a  rise  in  temperature.  The 
pressure  plate  outflow  method  seemed  to  be  more 
suitable  for  laboratory  determination  of  hydraulic 
conductivity  of  unsaturated  soils  than  the  steady- 
state  method.  Data  obtained  by  the  pressure  plate 
outflow  method  were  more  consistent  and  required 
considerably  less  time  to  obtain  conductivity  as  a 
function  of  soil  water  content.  (Woodard-USGS) 
W72-00312 


NATURE  AND  EXTENT  OF  MACROPORES  IN 
FOREST  SOILS  AND  THEIR  INFLUENCE  ON 
SUBSURFACE  WATER  MOVEMENT, 

Forest  Service  (USDA),  Parsons,  W.Va. 
G.  M.  Aubertin. 

Forest  Service  Northeast  Forest  Experiment  Sta- 
tion Paper  NE-192,  1971.  33  p,  5  fig,  3  tab,  37  ref, 
append. 

Descriptors:      *Groundwater     movement,      *Soil 
water,  'Pores,  'Forest  soils,  Soil  properties,  Soil 
water  movement,  Root  systems,  Hydraulic  conduc- 
tivity, Porous  media,  Saturated  soils,  Seepage. 
Identifiers:  *Macropores. 

Rain  falling  on  a  sloping  forested  soil  may  enter  the 
soil  quickly  and  move  considerable  distances 
through  the  soil  by  way  of  macropores.  A 
macropore  is  a  large  pore,  cavity,  passageway, 
channel,  tunnel,  or  void  in  the  soil,  through  which 
water  usually  drains  by  gravity.  Qualitative  and 
semiquantitative  observations  of  outflow  from  the 
pit  faces  of  soil  masses  receiving  artificial  rainfall 
containing  fluoresceine  dye  showed  that  in  fine  tex- 
tured soils  many  old  root  channels  rapidly  conduct 
free  water  through  the  soil  mass  without  wetting 
the  soil  mass  proper.  Onset  of  outflow  after  the 
beginning  of  rainfall  was  normally  rapid,  often 
beginning  within  10  to  15  minutes.  Volume  of  out- 
flow per  location  was  frequently  high,  exceeding 
1,000  ml/min.  That  free  water  can  rapidly  move 
substantial  distances  through  relatively  dry  soil  was 
demonstrated  by  an  observation  of  seepage  occur- 
ring from  a  pit  face  some  30  feet  obliquely 
downslope  from  the  pit  under  study  The  seepage 
commenced  between  30  and  45  minutes  after  start- 
ing to  wet  the  forest  floor  above  the  observation 
pit.  (Woodard-USGS) 
W72-00313 


THERMODYNAMICS  AND  COMPOSITION  OF 
THE  LIQUID  WATER  PHASE  IN  FROZEN 
PEAT  WITH  APPLICATION  TO  INFILTRA- 
TION STUDIES  (K  VOPROSU  O  FAXOVOM 
SOSTAVE  VODY  I  TEPLOFIZICHESKIKH 
KHARAKTERISTIKAKH  MERZLOGO  TORFA 
PRI IZUCHENII 1NFIL'  TRATSII), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00327 


ESTIMATING  SOIL  PERMEABILITY  RATES, 

Harza  Engineering  Co.,  Chicago,  III. 

M.E.Horn. 

Proc  Amer  Soc  Civ  Eng,  J  Irrig  Drain  Div,  Vol  97, 

No  IR2,pp  263-274,  June  1971.  12  p,  3  fig,  6  tab,  8 

ref,  append. 

Descriptors:  'Drainage,  Irrigation,  'Permeability, 
'Seepage,  Hydraulic  conductivity,  Soil  chemistry, 
Soil  mechanics,  'Soil  texture,  Wetlands,  Soil  clas- 
sifications, Soil  physical  properties,  Infiltration, 
Subsurface   drainage,    Soil    compaction.   Seepage 


losses,  Particle  distribution,  Saline  soils,  Percola- 
tion, Clay  minerals. 

A  guide  for  estimating  soil  permeability  rates  was 
developed  based  on  mean  soil  particle  diameters, 
and  takes  into  account  the  wide  ranges  within  com- 
monly used  soil  textural  classes  and  the  influence  of 
soil  chemical  properties,  clay  permeability.  Curves 
plotted  on  a  log-log  graph  of  soil  texture  versus 
permeability  establish  graphically  the  general  limits 
of  permeability  rates  for  natural  soils.  Considera- 
tions in  selecting  working  curves  that  relate  soil 
texture  and  permeability  rates  for  local  conditions 
are  discussed.  Estimating  permeability  rates  is 
necessary  in  planning  and  designing  irrigation  and 
drainage  systems  when  obtaining  field  measure- 
ments is  difficult  and  unpractical,  or  when  available 
data  are  scant  and  misleading.  (USBR) 
W72-00345 


STRESS    STRAIN    CHARACTERISTICS    OF    A 

SATURATED  CLAY  SOIL  AT  VARIOUS  RATES 

OF  STRAIN, 

A.  M.  El-Domiaty,  and  W.  J.  Chancellor. 

Trans  Asae  (Amer  Soc  Agr  Eng).   13  (5):   1970. 

685-689.    Copyright    1971,   Biological   Abstracts, 

Inc. 

Identifiers:  Clay,  Culture,  Mechanization,  Rates, 

Rice-M,  Saturated,  Soil,  Strain,  Strength,  Stress. 

W72-00546 


DISCUSSION  OF  STRESS  CHARACTERISTICS 
OF  A  SATURATED  CLAY  SOIL  AT  VARIOUS 
RATES  OF  STRAIN, 

Y-TChou. 

Trans  Asae  (Amer  Soc  Agr  Eng).   13  (5):   1970. 

690.  Copyright  1971 ,  Biological  Abstracts,  Inc. 

Identifiers:   Clay,   Rates,   Saturated,   Soil,   Strain, 

Stress. 

W72-00547 


2H.  Lakes 


TENTATIVE  APPLICATION  OF  A  TELETHER- 
MOMETER  FOR  MEASUREMENT  OF  WATER- 
-SURFACE  TEMPERATURE  (OPYT 

PRIMENENIYA  DISTANTSIONNOY  USTANOV- 
KI  DLYA  IZMERENIYA  TEMPERATURY 
POVERKHNOSTI  VODY), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
A.  V.  Piotrovskiy. 

In:  Eksperimental'nyye  gidrologicheskiye  iss- 
ledovaniya  na  Valdaye;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  181,  p  174- 
191,  1970.  6  fig,  6  tab. 

Descriptors:  'Thermometers,  'Water  temperature, 
'Measurement,  'Telemetry,  Calibrations,  Instru- 
mentation, Bridges  (Electric),  Electrical  re- 
sistance, Evaporation  pans. 

Identifiers:  'USSR,  'Telethermometers,  Ther- 
mostats, Thermistors,  Sensors. 

Remote  measurements  of  water  temperature  were 
made  by  using  a  telethermometer  equipped  with 
thermistor  sensors  located  on  a  raft  on  Lake  Val- 
day.  The  range  of  measured  temperatures  was 
minus  10  to  plus  40  deg  C.  The  accuracy  of  tem- 
perature measurement  was  plus  or  minus  0.2  deg  C. 
Calibration  of  the  instrument  was  in  two  stages:  ( 1 ) 
balancing  of  bridge  circuits  against  known  tem- 
peratures; and  (2)  calculation  of  temperatures  on 
the  basis  of  data  transmitted  from  the  raft.  Mea- 
surements of  water-surface  temperatures  obtained 
by  remote  procedures  were  compared  with  tem- 
peratures obtained  from  mercury  thermometers  in 
evaporation  pans  on  the  raft.  Errors  in  measuring 
the  average  ten-day  temperature  of  the  water  sur- 
face did  not,  in  most  cases,  exceed  0.4  deg  C.  Three 
possible  causes  of  errors  in  measurement  were  in- 
dicated: ( I )  the  disrupting  effect  of  the  plastic  float 
on  readings  of  the  telethermometer;  (2)  the 
presence  of  vertical  temperature  gradients  in  the 
surface  layer  of  water  in  the  pans  and  the  absence 


of  these  gradients  in  the  thermostat  during  calibra- 
tion; and  (3)  the  shunting  effect  of  the  line  of  com- 
munications. The  instrument  examined  for  remote 
measurement  of  water  temperature  may  be  con- 
sidered to  have  practical  application.  (See  also 
W72-0006I )  (Josefson-USGS) 
W72-00070 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970-PART  10.  THE  GREAT 
BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00098 


INDEX   OF   SURFACE-WATER   RECORDS   TO 

SEPTEMBER  30,  1970-PART  IS.  ALASKA. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00099 


CHEMICAL  AND  BIOLOGICAL  CONDITIONS 

IN  BALD  EAGLE  CREEK  AND  PROGNOSIS  OF 

TROPHIC    CHARACTERISTICS    OF    FOSTER 

JOSEPH      SAYERS      RESERVOIR,      CENTRE 

COUNTY,  PENNSYLVANIA, 

Geological      Survey,      Harrisburg,      Pa.,      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-00129 


EFFECTS  OF  ZOOPLANKTON  ON  ALGAE  IN 
WESTHAMPTON  LAKE, 

Richmond  Univ.,  Va.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-00I50 


NITROGEN  CYCLE  AND  PRIMARY  PRODUC- 
TION IN  MESOTROPHIC  LAKE  LUCERNE 
(HORWER  BAY)  AND  IN  EUTROPHIC  RED 
LAKE  WITH  SPECIAL  REGARD  TO  NITRATES 
AS  LIMITING  FACTORS  (STICKSTOFF- 
-KREISLAUF  UND  PRIMAPRODUKTION  IM 
MESOTROPHEN  VIER-WALDSTATTRSEE 

(HORWER  BUCHT)  UND  IM  EUTROPHEN 
ROTSEE,  MIT  BESONDERER 

BERUCKSICHTIGUNG     DES     NITRATS     ALS 
LIMITIERENDEN  FAKTORS), 
Eidgenoessiche  Anstalt  fur  Wasserversorgung,  Ab- 
wasserreinigung     and     Gewaesserchurtz,     Zurich 
(Switzerland). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00158 


DYNAMICS   OF   THE   NITROGEN   CYCLE   IN 
LAKES, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-00354 


FOOD  OF  3  SPECIES  OF  SUNFISHES  LEPOMIS 
CENTRARCHIDAE  AND  THEIR  HYBRIDS  IN  3 
MINNESOTA  LAKES, 

D.  A.  Etnier. 

Trans  Amer  Fish  Soc.  100  (1):  1971.  124-128. 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
Identifiers:  Centrachidae,  Food,  Hybrids,  Inver- 
tebrates, Lakes,  Lepomis,  Lepomis-Cyanellus, 
Lepomis-Gibbosus,  Lepomis-Macrochirus,  Min- 
nesota, Species,  Sunfishes,  USA. 
W72-00524 


A  1  YEAR  STUDY  OF  PRIMARY  PRODUCTION 
IN  LAKE  SKADAR, 

D.  Milovanovic. 

Arch  Biol  Sci.  TT67  (58013/3-4).    1970.  73-87. 

Copyright  1971,  Biological  Abstracts,  Inc. 

Identifiers:      Lake,      Physiochemical,      Primary, 

Production,  Skadar,  Year,  Yugoslavia. 

W72-00532 
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WATER  CYCLE— Field  02 
Water  in  Plants— Group  21 


21.  Water  in  Plants 


THE  RELATIVE  ROLE  OF  STOMATA  IN 
TRANSPIRATION  AND  ASSIMILATION, 

Australian  National  Univ.,  Canberra.  Research 
School  of  Biological  Sciences;  and  Australian  Na- 
tional Univ.,  Canberra.  Dept.  of  Environmental 
Biology. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-00175 


ECO-PHYSIOLOGICAL  STUDIES  ON  PLANTS 
IN  ARID  AND  SEMI-ARID  REGIONS  IN 
WESTERN  AUSTRALIA.  III.  COMPARATIVE 
STUDIES  OF  PHOTOSYNTHESIS,  RESPIRA- 
TION AND  WATER  RELATIONS  OF  TEN  ARID 
ZONE  PLANTS  UNDER  WINTER  AND  LATE 
SUMMER  CLIMATIC  CONDITIONS, 
Western  Australia  Univ.,  Nedlands.  Dept.  of 
Botany. 

E.  O.  Hellmuth. 

Journal  of  Ecology,  Vol  59,  No    1,  p  225-259, 
March  1 97 1 .  6  fig,  8  tab,  22  ref . 

Descriptors:  *Xerophytes,  *  Physiological  ecology, 
♦Transpiration,  *  Photosynthesis,  'Water  balance, 
Temperature,  Leaves,  Arid  lands,  Plant  physiology, 
Stomata,  Moisture  stress,  Air  temperature,  Carbon 
dioxide,  Light  intensity,  Respiration,  On-site  data 
collections,  Biological  communities,  Climatic  data, 
Rainfall,  Soil  types,  Diurnal,  Seasonal,  Environ- 
mental effects,  Mode  of  action,  Soil  moisture, 
Water  loss,  Soil-water-plant  relationships. 
Identifiers:  *Western  Australia,  *Sclerophyllic 
plants,  'Succulent  plants. 

For  5  years  (1965-1969)  Western  Australian 
xerophyte  studies  on  carbon  dioxide  exchange, 
water  relations  and  heat  resistance,  have  been  con- 
ducted under  conditions  of  optimal  soil  moisture 
(field  capacity  in  the  5-1 5  cm  soil  layer  in  winter  or 
spring)  and  under  conditions  of  stress  (soil  water 
potential  between  -40  and  -140  atm  in  the  same  soil 
layer  in  late  summer).  The  data  obtained  were  used 
to  compare  sclerophylls,  succulents  and 
mesomorphs.  In  late  summer  all  species  showed  a 
positive  carbon  dioxide  balance,  indicating  suffi- 
cient soil  moisture  in  deeper  soil  layers.  Negative 
balances  were  observed  only  in  non-mature, 
senescent  plants.  The  excess  carbon  dioxide  as- 
similation during  this  period  was  used  in  some  spe- 
cies for  flower  or  fruit  production,  or  for  leaf  cell 
wall  synthesis  in  other  species.  With  increasing 
moisture  and  temperature  stress,  water  use  effi- 
ciencies deteriorated  in  most  species  except  the 
Acacias.  Diurnal  patterns  paralled  each  other  and 
the  late  summer  curves  for  net  photosynthesis  and 
transpiration,  with  several  peaks,  could  be  ex- 
plained by  stomatal  closure  due  to  critical  water 
deficits  or  leaf  temperatures  beyond  the  critical  op- 
timum for  net  photosynthesis.  Cardinal  leaf  tem- 
peratures and  cardinal  light  intensities  were  ob- 
tained and  the  data  was  used  to  develop  relation- 
ships predicting  diurnal  carbon  dioxide  curves. 
Five  different  seasonal  net  photosynthesis-trans- 
piration types  were  determined.  Under  optimal 
conditions,  semi-succulent,  glabrous  and 
mesomorph  species  showed  the  highest  physiologi- 
cal activity  followed  by  sclerophylls-phyllodinous 
species  (Acacias).  Under  stress  conditions, 
physiological  diversity  occurred.  (Casey-Arizona) 
W72-00176 


MODEL  FOR  ISO-OSMOTIC  WATER  FLOW  IN 
PLANT  ROOTS, 

California  Univ.,  Los  Angeles.  Dept.  of  Botanical 

Sciences. 

H.  Ginsburg. 

Journal  of  Theoretical  Biology,  Vol  32,  No  7,  p 

147-158,  July  1971.  1  fig,  1  tab,  34  ref. 

Descriptors:  'Model  studies,  *Root  systems, 
♦Osmotic  pressure,  *Soil-water-plant  relationships. 
Ions,  Solutes,  Transpiration,  Plant  growth, 
Metabolism,  Plant  physiology,  Biological  mem- 
branes, Biological  properties,  Water  balance, 
Mode  of  action,  Flow,  Root  development. 


When  the  osmolalities  of  an  exuding,  excised  plant 
root  and  a  bathing  external  solution  are  equal, 
there  will  still  be  an  inward  fluid  flow  to  the  roots 
called  iso-osmotic  water  flow  (IOWF).  The  flow 
and  the  excess  osmotic  pressure  required  to  stop  it 
can  be  reduced  by  metabolic  inhibitors  and  anaero- 
bic conditions.  Although  the  IOWF  is  unimportant 
in  the  overall  water  balance  of  a  mature  plant,  its 
existence  has  served  to  lend  credence  to  the  possi- 
bility of  an  active  water  pump  in  the  root  cortex. 
This  paper  suggests  a  mechanistic  model,  based  on 
the  symplast  theory,  which  does  not  necessitate  a 
'water  pump'  to  explain  the  IOWF.  The  model 
shows  that  although  the  root  cortex  (or  together 
with  the  stele)  is  transporting  water  actively  as  an 
organ,  the  mechanism  underlying  this  process  is 
based  on  osmotic  and  hydrostatic  driving  forces 
combined  with  different  hydraulic  conductivities  at 
the  boundary  membranes.  It  also  explains  the  ef- 
fects of  metabolic  inhibitors  and  anaerobic  condi- 
tions. The  conclusions  are  consistent  with  data 
from  the  literature.  It  is  speculated  that  the  IOWF 
may  be  of  paramount  importance  in  the  first  stages 
of  seedling  growth,  preventing  transfer  of  solutes  to 
the  growing  shoot.  It  may  also  be  important  in 
reducing  water  stress  due  to  transpiration  in  young 
differentiating  rootlets.  (Casey-Arizona) 
W72-00178 


VEGETATION  STUDIES  IN  THE  SIMPSON 
DESERT,  N.T., 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Camberra  (Australia).   Rangelands 

Research  Unit. 

A.  M.  Wiedemann. 

Australian  Journal  of  Botany,  Vol.  19,  No  1,  p  99- 

124,  April  1971.  6  fig,  5  tab,  33  ref. 

Descriptors:  Plant  populations,  *Ecological  dis- 
tribution, *Arid  lands,  *Xerophytes,  *Dunes,  Soil 
types,  Sands,  Moisture  stress,  Biogeography, 
Biological  communities.  Deserts,  Water  balance, 
Rainfall,  Seasonal,  Plant  growth,  Habitats, 
Bionomics. 

Identifiers:  'Australia,  'Simpson  Desert, 
♦Transects,  ♦Associational  analyses,  ♦Information 
content  (Ecology). 

The  Simpson  Desert  is  a  large  arid  expanse  in  the 
interior  of  the  Australian  continent.  No  previous 
studies  of  Simpson  Desert  Vegetation  have  been 
undertaken,  and  this  paper  is  a  report  of  a  vegeta- 
tion study  carried  out  on  a  dune  area  in  the  SW  part 
of  the  Desert.  A  transect  of  continuous  quadrats 
was  used  in  the  vegetation  surveys,  and  associa- 
tional analyses  were  accomplished  by  using  com- 
puter programs  in  which  the  initial  quadrat  group  is 
subdivided  into  successively  more  homogeneous 
groupings  of  quadrats  in  a  descending  hierarchy. 
Quadrats  were  reduced  on  the  basis  of  greatest 
heterogeneity  reduction,  thereby  using 
heterogeneity  as  a  measure  of  information  content. 
The  study  was  carried  out  after  a  period  of  abun- 
dant winter  rainfall  which  resulted  in  optimum 
growth  conditions  for  both  ephemeral  and  perenni- 
al species.  Seven  habitat  types  could  be  distin- 
guished: swale  hard  clayey  sand,  lower  slope  clayey 
sand,  mid-slope  clayey  sand,  mid-slope  Triodia 
mound,  upper  slope  loose  sand,  steep  slope  loose 
sand,  upper  slope  loose  sand  and  crest  mobile  sand. 
Rather  than  sharply  defined  plant  communities 
corresponding  to  these  habitat  types,  the  species 
groupings  tended  to  form  a  continuum  from  swale 
to  crest.  Frequency  data  were  analyzed  for  729 
quadrats.  The  present  vegetation  of  the  dunes  is 
stable,  with  a  cycle  of  relatively  short  wet  periods 
dominated  by  ephemeral  species,  alternating  with 
long  dry  periods  dominated  by  perennials.  There  is 
little  to  suggest  that  the  vegetation  is  important  in 
maintaining  the  stability  of  the  sand  dunes.  (Casey- 
Arizona) 
W72-00182 


THE  EFFECT  OF  AIR  TEMPERATURE  AND 
MOISTURE  STRESS  UPON  LEAF  SURFACE 
TEMPERATURES  OF  CALOTROPIS  PROCERA 
(WILLD.)  R.  BR., 

Volcani  Inst,  of  Agricultural  Research,  Ilanot 
(Israel).  Forestry  Div. 


R.  Karschon,  and  L.  Pinchas. 

Oecologia  Plantarum,  Vol  6,  No  1,  p  43-50,  1971. 

4  fig,  2  tab,  5  ref. 

Descriptors:  ♦Xerophytes,  'Transpiration,  'Cool- 
ing, ♦Leaves,  ♦Temperature,  Shrubs, 
Phreatophytes,  Arid  lands,  Plant  physiology,  Cli- 
matic data,  Moisture  stress,  Soil-water-plant  rela- 
tionships, Air  temperature,  Water  loss,  Heat 
balance,  Thermal  stress,  Water  balance. 

Leaf  temperature  and  moisture  content  determina- 
tions were  made  in  the  Jordan  Rift  Valley  in  the 
months  of  May,  August,  November  and  February. 
In  a  small  scale  experiment,  2  groups  of  1-year  old 
30-cm-tall  plants  were  irrigated  up  to  2  and  3  days 
before  measurement.  At  different  times  of  the  year, 
leaf  temperatures  were  greater  than  air  tempera- 
tures (overtemperatures),  cooler  than  air  tempera- 
ture (undertemperature)  or  both.  During  the  driest 
time  of  the  year  undertemperatures  occurred,  in- 
dicating an  adequate  soil  moisture  supply  to  these 
phreatophytes.  A  close  relationship  between  the 
leaf  temperature-air  temperature  difference  and  air 
temperature  apparently  reflects  the  influence  of 
meteorological  conditions  rather  than  plant  hydra- 
tion upon  transpiration  rates.  However,  the  data  of 
the  nursery  experiment  clearly  show  that  moisture 
stress  has  a  direct  effect  upon  leaf  heating  rates.  It 
was  concluded  that,  in  general,  the  leaf-air  tem- 
perature difference  is  closely  related  to  plant 
hydration,  except  in  those  rare  cases  of  extremely 
favorable  soil  moisture  conditions  where 
meteorological  factors  may  control  transpiration 
rates.  (Casey-Arizona) 
W72-00183 


SOME  ASPECTS  OF  WATER  BALANCE  IN 
TENEBRIONID  BEETLES  AND  A  THYSANU- 
RAN  FROM  THE  NAMIB  DESERT  OF 
SOUTHERN  AFRICA, 

California  Univ.,  Riverside.  Dept.  Life  Sciences. 
E.  B.  Edney. 

Physiological  Zoology,  Vol  44,  No  2,  p  61-76,  April 
1971.  6  fig,  3  tab,  34  ref. 

Descriptors:  ♦Xerophilic  animals,  ♦Insects, 
'Physiological  ecology,  'Arid  lands,  'Water 
balance.  Moisture  stress,  Ecological  distribution, 
Humidity,  Transpiration,  Niches,  Habitats,  Water 
conservation.  Animal  physiology,  Animal  behavior, 
Water  loss,  Modes  of  action,  Environmental  ef- 
fects, Insect  behavior.  Cuticle,  Dehydration, 
Epidermis,  Moisture  uptake,  Water  loss. 
Identifiers:  'Namib  Desert. 

The  arthropod  fauna  of  the  sandy  Namib  Desert  of 
SW  Africa  is  rich  and  varid.  Attempts  were  made  to 
obtain  comparative  data  about  total  water  loss  in  a 
variety  of  species  and  to  see  whether  and  how  this 
may  be  correlated  with  different  habitats  and  dif- 
ferent activity  patterns.  Seven  beetle  species  and  a 
thysamuran  were  investigated.  The  mean  rate  of 
weight  loss  in  each  species,  at  27  deg  C,  decreased 
slightly  over  5  days  exposure.  When  the  beetles 
were  transfered  to  90%  relative  humidity,  a  slight 
weight  gain  ensued  the  next  day,  followed  by 
decreases  the  next  2  days  which  were  lower  than 
would  have  been  expected  in  dry  air.  There  was  a 
significant  correlation  between  weight  and  water 
loss,  expressed  as  a  percentage  of  original  weight, 
on  a  log/log  scale.  No  such  correlation  was  ob- 
tained with  the  thysanuran.  In  general,  the  rates  of 
total  transpiration  corresponded  well  with  the 
ecological  niches.  The  differential  rates  resulted,  in 
part,  from  differences  in  size  and  in  differences  in 
rates  of  loss  per  unit  surface  area.  The  latter  effect 
is  probably  due  to  differences  in  cuticular  permea- 
bilities. Dead  beetles  lose  water  faster  than  live 
animals.  This  seems  to  be  due  to  loss  of  spiracular 
control.  Ctenolapisma  terebrans  gained  weight  in 
relative  humidities  of  47.5%  or  more.  This  implies, 
but  does  not  prove,  the  possibility  of  water  uptake 
in  unsaturated  air.  Such  a  mechanism  would  be  a 
critically  important  adaptive  trait  in  arid  regions. 
(Casey-Arizona) 
W72-00I84 
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Field  02— WATER  CYCLE 
Group  21— Water  in  Plants 


SEASONAL  VARIATIONS  IN  THE  FOOD  OF 
JUVENILE  HERRING  IN  COASTAL  WATERS 
OF  MAINE. 

K.  Sherman,  and  H.  C.  Perkins. 

Trans  Amer  Fish  Soc.   100  (1):   1971.   121-124. 

Copyright  197 1 ,  Biological  Abstracts,  Inc. 

Identifiers:    Clupea-Harengus-Harengus,    Coastal, 

Food,  Herring,  Juvenile,  Maine,  Seasonal,  USA, 

Variations,  Waters. 

W72-00523 


OCCURRENCE  OF  JUVENILE  SNOOK  CEN- 
TROPOMUS-UNDECIMALIS  IN  NORTH- 
-CAROLINA  WATERS, 

J.  R.  Martin,  and  R.  L.  Shipp. 

Trans  Amer  Fish  Soc.   100  (1):   1971.   131-132. 

Copyright  197 1 ,  Biological  Abstracts,  Inc. 

Identifiers:  Centropomus-Undecimalis,  Economic, 

Juvenile,       North-Carolina,       Snook,       Species, 

Stocking,  USA,  Waters. 

W72-00526 


SEPARATION  OF  TAXONOMICALLY 

IDENTIFIABLE  ORGANISMS  AND  DETRITUS 
TAKEN    FROM   SHAD   FOREGUT  CONTENTS 
USING    DENSITY    GRADIENT   CENTRIFUGA- 
TION,  1970,  PROSOBRANCHIA  MURICIDAE, 
C.  D.  Baker,  D.  W.  Martin,  and  E.  H.  Schmitz. 
Trans  Amer  Fish  Soc.   100  (1):   1971.    138-139. 
Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:      Centrifugation,      Density,      Detritus, 
Dorosoma-Cepedianum,  Dorosoma-Petense, 

Foregut,  Gradient,  Identifiable,  Organisms,  Separa- 
tion, Shad,  Taxonomically. 
W72-00529 


VETERINARY  MEDICINE  IN  THE  CONSERVA- 
TION AND  MANAGEMENT  OF  MARINE  MAM- 
MAL RESOURCES, 

J.  R.  Geraci,  and  M.  C.  Keyes. 
J  Amer  Vet  Med  Ass.  157  (11):  1970.  1970-1974. 
Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:  Carnivora,  Cetacea,  Conservation,  En- 
dangered,   Food,    Hunting,    Mammal,    Mammals, 
Management,      Marine,     Medicine,     Pinnipedia, 
Resources,  Sirenia,  Veterinary,  Whaling. 
W72-00539 


INFLUENCE  OF  HIGH  TEMPERATURES  ON 
THE  WATER  REGIME  AND  V.ABILITY  OF 
BLACK  LOCUST-D  ROBINIA-PSEUDOACACI- 
A-D  SEEDS, 

D.  Velkov. 

Bialobok,  Stefan  and  Boleslaw  Suszka  (Edited  by). 
Proceedings  of  the  International  Symposium  on 
Seed  Physiology  of  Woody  Plants.  187  p.  Illus. 
Panstwowe  Wydawnictowo  Naukowe:  Warsaw,  Po- 
land. ES,  Vol.  xxxvi.)  520  p.  Illus.  Verlag  Chemie, 
1970.  111-119.  Copyright  1971,  Biological  Ab- 
stracts, Inc. 

Identifiers:    Black,    Dehydration,    Gradual,    High, 
Locust-D,       Regime,       Robinia-Pseudoacacia-D, 
Seeds,  Temperatures,  Viability,  Water. 
W72-00540 


DOUBLE  DORMANCY  AND  GERMINATION 
ON  THE  EXAMPLE  OF  TILIA-D  AND  CAR- 
PINUS-D  SEEDS, 

G.  Vincent. 

Bialobok,  Stefan  and  Boleslaw  Suszka  (Edited  by). 
Proceedings  of  the  International  Symposium  on 
Seed  Physiology  of  Woody  Plants.  187  p  Illus 
Panstwowe  Wydawnictwo  Naukowe:  Warsaw,  Po- 
land. ES,  Vol  xxxvi.)  520  p  Illus  Verlag  Chemie, 
1970.  121-126.  Copyright  1971,  Biological  Ab- 
stracts, Inc. 

Identifiers:  Carpinus-D,  Dormancy,  Double,  Ger- 
mination,  Humidity,   Moisture,  Seeds,  Stratifica- 
tion, Tilia-Americana-D,  Tilia-Cordata-D,  Tilia-D, 
Tilia-Platyphyllos-D,  Warm. 
W72-00541 


COMPARATIVE  FATTY-ACID  CHANGES  DUR- 
ING THE  RAPID  GROWTH  OF  TROUT  IN 
SALT  WATER  PONDS, 

J.  B.  Saddler,  and  P.  R.  Dorn. 

Amer  Zool.  10  (4):   1970.  514.  Copyright  1971, 

Biological  Abstracts,  Inc. 

Identifiers:     Comparative,     Fatty-Acid,     Growth, 

Ponds,  Salt,  Trout,  Water. 

W72-00557 


WATER  AND  ELECTROLYTE  BUDGETS  IN  A 
FIELD  POPULATION  OF  THE  DESERT 
LIZARD  SAUROMALUS-OBESUS, 

K.  A.  Nagy. 

Amer  Zool.   10  (4):   1970.  517.  Copyright  1971, 

Biological  Abstracts,  Inc. 

Identifiers:     Behavior,     Bladder,     Blood,     Body, 

Budgets,  Desert,  Diet,  Electrolyte,  Extracellular, 

Field,  Fluid,  Lizard,  Plant,  Population,  Sauroma- 

lus-Obesus,  Urinary,  Volume,  Water. 

W72-00559 


WATER  TURNOVER  IN  THE  MOHAVE  SAND 
LIZARD  UMASCOPARIA, 

J.  E.  Minnich,  and  V.  H.  Shoemaker. 

Amer  Zool.   10  (4):   1970.  517.  Copyright  1971, 

Biological  Abstracts,  Inc. 

Identifiers:      Diet,     Insect,     Lizard,     Metabolic, 

Mohave,  Plant,  Rate,  Sand,  Tritiated,  Turnover, 

Uma-Scoparia,  Water. 

W72-00560 


SALT  AND  WATER  BALANCE  IN  STONEFLY 
NAIADS  PTERONARCYS-CALIFORNICA 

PLECOPTERA, 

C.Colby. 

Amer  Zool.    10   (4):    1970.   517-518.   Copyright 

1971,  Biological  Abstracts,  Inc. 

Identifiers:  Balance,  Hemolymph,  Naiads,  Plecop- 

tera,  Pteronarcys-Californica,  Salt,  Stonefly,  Urine, 

Water. 

W72-00561 


FREE  AMINO-ACID  AND  ELECTROLYTE  AD- 
JUSTMENTS   IN    THE    SIPUNCULID    WORM 
THEMISTE-DYSCRITUM    DURING    SALINITY 
STRESS, 
R.  C.  Foster. 

Amer  Zool.   10  (4):   1970.  518.  Copyright  1971, 
Biological  Abstracts,  Inc. 

Identifiers:   Adjustments,   Amino-acid,  Coelomic, 
Electrolyte,  Equilibrium,  Fluid,  Osmotic,  Salinity, 
Sipunculid,  Stress,  Themiste-Dyscritum,  Worm. 
W72-00562 


WATER  PUMPING  ACTIVITY  IN  FIELD  POPU- 
LATIONS OF  MARINE  DEMOSPONGIAE, 

H.  M.  Reiswig. 

Amer  Zool.   10  (4):   1970.  540.  Copyright  1971, 

Biological  Abstracts. 

Identifiers:  Circadian,  Cycle,  Demospongiae,  Field, 

Marine,   Mycale,   Populations,  Pumping,  Tethya- 

Crypta,  Verongia-Gigantea,  Water. 

W72-00564 


THE  DISTRIBUTION  AND  ABUNDANCE  OF 
THE  INTER  TIDAL  PROSOBRANCHS  LIT- 
TORINA-SCUTULATA  AND  LITTORINA-SI- 
TKANA, 

S.  Behrens. 

Amer  Zool.   10  (4):   1970.  540.  Copyright  1971, 

Biological  Abstracts,  Inc. 

Identifiers:  Abundance,  British-Columbia,  Canada, 

Density,   Distribution,   Evolution,   Food,   History, 

Inter,  Life,  Littorina-Scutulata,  Littorina-Sitkana, 

Prosobranchs,  Tidal. 

W72-00565 


PRELIMINARY  BIOLOGICAL  RECONNAIS- 
SANCE OF  AQUATIC  HABITATS,  CUMBER- 
LAND PENINSULA,  BAFFIN  ISLAND, 

J.  H.  Bushnell. 


Amer  Zool.  10  (4):  1970.  543.  Copyright  1971, 
Biological  Abstracts,  Inc. 

Identifiers:  Acarina,  Aquatic,  Baffin,  Biological, 
Canada,  Crustacea,  Cumberland,  Ecology, 
Habitats,  Island,  Lakes,  Marine,  Moss, 
Oligochaeta,  Paleo,  Peninsula,  Ponds,  Reconnais- 
sance, Rotifera,  Strata. 
W72-00568 


FURTHER  STUDIES  ON  THE  VERTICAL  DIS- 
TRD3UTION  OF  FRESH  WATER  PLANARIANS 
IN  THE  JAPANESE  ISLANDS, 

M.  Kawakatsu. 

Amer  Zool.  10  (4):  1970.  546.  Copyright  1971, 
Biological  Abstracts,  Inc. 

Identifiers:  Distribution,  Dugesia-Japonica,  Ecolo- 
gy,  Fresh,   Islands,   Japanese,   Phagocata-Vivida, 
Planarians,  Polycelis-Ariculata,  Polycelis-Sapporo, 
Polycelis-Schmidti,  Vertical,  Water. 
W72-00570 

2J.  Erosion  and  Sedimentation 


THE  BRISTOL  FALL  COLUMN  FOR  COARSE 
SEDIMENT  GRADING, 

Bristol  Univ.  (England).  Dept.  of  Geology. 

R.  D.  Channon. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  3,  p 

867-870,  September  1 97 1 .  5  fig,  7  ref. 

Descriptors:    'Settling   velocity,    *  Sedimentation, 
'Instrumentation,    Sedimentation    rates,    Particle 
size,  Particle  shape,  Deposition  (Sediments). 
Identifiers:  Settling  columns  (Sedimentology ). 

The  Bristol  Fall  Column  was  constructed  to  analyze 
current  transported  sediments  from  42  microns  to 
8  mm  size.  This  is  possible  because  a  large  sample  is 
used  (at  least  50  gms)  which  is  sedimented  in  a  full 
tube  of  18  inches  diameter.  Other  original  features 
include  a  new  sediment  release  mechanism.  The 
importance  of  expressing  results  in  terms  of  fall 
velocity  is  emphasized,  and  velocities  determined 
for  large  samples  in  the  new  Column  are  compared 
with  earlier  single-sphere  results.  (Knapp-USGS) 
W72-00057 


DESIGN  AND  OPERATION  OF  A  TRIAXIAL, 
HIGH-TEMPERATURE,  HIGH-PRESSURE 

COMPACTION  APPARATUS, 

University  of  SOUTHERN  California,  Los  Angeles. 
Dept.  of  Petroleum  Engineering. 
C.  T.  Sawabini,  G.  V.  Chilingar,  and  D.  R.  Allen. 
Journal  of  Sedimentary  Petrology,  Vol  41,  No  3,  p 
871-881,  September  1971.  7  fig,  1  tab,  25  ref. 

Descriptors:  'Compaction,  'Instrumentation, 
'Clays,  'Diagenesis,  Pressure,  Temperature, 
Laboratory  tests,  Sands,  Cores,  Sampling,  Com- 
pressibility, Mineralogy,  Porosity. 

A  compaction  apparatus  used  at  the  University  of 
Southern  California's  Petroleum  Engineering 
Laboratories  is  described.  The  triaxial  loading  pres- 
sure is  changed  by  varying  the  liquid  pressure  of  a 
non-petroleum  hydraulic  oil  around  a  rubber- 
sleeved  cylindrical  core  sample.  Core  samples  I- 
7/8  inches  in  diameter  and  2  to  3  inches  long  can  be 
compacted.  The  pore  pressure  of  the  interstitial 
fluids  is  measured  by  means  of  a  pressure  bellows. 
The  pressure  vessel  and  the  associated  parts  are 
housed  inside  an  electric  oven.  The  loading  pres- 
sure can  be  varied  from  atmospheric  to  40,000 
psig,  whereas  the  temperature  can  be  changed  from 
room  temperature  to  212  deg  F.  Sample  calcula- 
tions for  determining  the  compressibility  and  void 
ratio  of  a  poorly  consolidated  sand  core  are 
presented.  (Knapp-USGS) 
W  7  2-0005  8 


PRECISE  SEDIMENT  DENSITY  DETERMINA- 
TION BY  GAMMA-RAY  ATTENUATION 
ALONE, 

National  Inst,  of  Oceanography,  Wormely  (En- 
gland). 
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WATER  CYCLE— Field  02 
Erosion  and  Sedimentation — Group  2J 


R.  B.  Whitmarsh. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  3,  p 

882-883,  September  1971.  1  fig,  1  tab,  4ref. 

Descriptors:  'Density,  'Sediments,  'Instrumenta- 
tion, 'Calibrations,  'Nuclear  moisture  meters, 
Gamma  rays,  Hydrogen,  Porosity. 

A  difficulty  arises  in  using  the  gamma-ray  attenua- 
tion method  to  calculate  the  density  of  water-satu- 
rated high  porosity  sediments  because  the  Comp- 
ton  mass  attenuation  coefficient  of  water  differs 
significantly  from  that  of  common  sediment  form- 
ing minerals.  A  method  is  proposed  to  overcome 
this  problem  by  a  series  of  successive  approxima- 
tions to  the  true  sediment  density.  Densities 
derived  by  the  iteration  method  were  averaged 
over  1 .5  m  lengths  of  core  and  compared  with  den- 
sities calculated  directly  from  the  weights  of  the  1 .5 
m  lengths  of  core  in  plastic  liners,  assuming  a  con- 
stant volume  of  core  and  plastic  liner.  The  least 
squares  line  fitted  to  208  such  comparisons  never 
deviates  by  more  than  0.03  gm/cc  from  the  ex- 
pected line  over  the  range  of  measured  densities. 
(Knapp-USGS) 
W72-00059 


STUDY  OF  THE  GEOMETRY  OF  SAND  DUNES 
AND  ESTIMATION  OF  BOTTOM  SEDIMENT 
DISCHARGE  (ISSLEDOVANIYE 

GEOMETRICHESKIKH         KHARAKTERISTIK 
PESCHANYKH    GRYAD    I    OTSENKA    RASK- 
HODA  DONNYKH  NANOSOV), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
Yu.  M.  Korchokha. 

In:  Eksperimental'nyye  gidrologicheskiye  iss- 
ledovaniya  na  Valdaye;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  181,  p  138- 
150,  1970.  3  fig,  3  tab,  17  ref. 

Descriptors:  'Dunes,  'Bed  load,  'Bottom  sedi- 
ments, 'Sediment  discharge,  'Sediment  transport, 
Sediment  distribution,  Sediments,  Suspended  load, 
Suspension,  Particle  size,  Hydraulic  properties, 
Channel  flow,  Flow  rates. 

Identifiers:  'USSR,  Polomet'  River,  Dune  dimen- 
sions, Dune  movement,  Flow  velocity,  Stream 
depth. 

The  length  and  steepness  of  sand  dunes  in  the 
Polomet'  River  were  examined  to  develop  working 
formulas  for  defining  dune  dimensions  as  a  func- 
tion of  hydraulic  stream  parameters  and  to 
establish  procedures  for  determining  bed  load 
discharge  on  the  basis  of  these  characteristics.  A 
direct  relationship  was  found  to  exist  between  dune 
length  and  stream  depth,  which  varied  between  0.5 
and  2.5  m.  The  relation  of  dune  steepness  to  stream 
velocity  and  sediment  diameter  was  more  complex. 
A  formula  derived  for  calculating  bed  load 
discharge  was  based  on  observations  on  April  21, 
1966  in  an  experimental  reach  of  the  Polomet' 
River  near  Yazhelbitsa.  The  total  discharge  of  bed 
load  at  this  time  was  6.5  kg/sec,  which  was  15%  of 
the  suspended-sediment  discharge  value  of  42 
kg/sec.  (See  also  W72-00061 )  (Josefson-USGS) 
W72-00069 


GIBBSITE      IN      COASTAL      PLAIN      SOILS, 
SOUTHEASTERN  UNITED  STATES, 

Alabama  Geological  Survey,  University. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-00090 


STABILITY  OF  COASTAL  PLAIN  SURFACES, 

Soil  Conservation  Service,  Raleigh,  N.C. 
R.  B.  Daniels,  E.  E.  Gamble,  and  W.  H.  Wheeler. 
Southeastern  Geology,  Vol  13,  No  2,  p  61-75,  Sep- 
tember 1 97 1 .  3  fig,  1  tab ,  46  ref . 

Descriptors:  'Geomorphology,  'Coastal  plains, 
'Atlantic  coastal  plain,  'Erosion,  Climates,  Stratig- 
raphy, Topography,  Forests,  Vegetation  effects. 
Coasts,  Drainage  patterns  (Geologic),  North 
Carolina. 
Identifiers:  Coastal  geomorphology. 


Stratigraphic,  geomorphic,  paleobotanical  and  cli- 
matic evidence  show  that  the  drainage  divides  in 
most  of  the  middle  and  part  of  the  upper  Coastal 
Plain  have  not  been  eroded  since  the  surficial  sedi- 
ments were  deposited.  These  lines  of  evidence  in- 
clude parallelism  between  the  base  of  the  surficial 
sediment  and  the  divide  surface,  the  common  oc- 
currence of  an  upper  fine-grained  sediment  grading 
down  to  a  coarser-grained  sediment  near  the  base, 
a  regional  slope  of  only  two  to  four  feet  per  mile, 
and  the  absence  of  an  integrated  drainage  net  on 
broad  flats.  Some  of  these  drainage  divides  may 
have  been  stable  for  nearly  10  million  years.  This  is 
a  long  time  for  a  geomorphic  surface  to  escape  ero- 
sion, especially  one  so  near  a  coast  that  has  had 
several  transgressions  and  regressions  of  the  strand 
line.  Extrapolation  of  erosion  experiment  data  from 
the  Piedmont  to  the  Coastal  Plain  indicates  that 
under  a  normal  vegetative  cover  there  should  be  es- 
sentially no  erosion  in  the  Coastal  Plain  on  slopes 
of  2  to  4  feet  per  mile.  If  these  surfaces  had  been 
bare,  which  is  unlikely,  raindrop  impact  and  runoff 
could  have  removed  material. 
W  7  2-00091 


ORGANIC  CARBON  IN  SEDIMENTS  OF  THE 
NORTH  CAROLINA  CONTINENTAL  RISE, 

Duke  Univ.,  Durham.  Marine  Lab. 
P.  Froelich,  B.  Golden,  and  O.  H.  Pilkey. 
Southeastern  geology.  Vol  13,  No  2,  p  91-97,  Sep- 
tember 1971.  3  fig,  18  ref. 

Descriptors:  'Organic  matter,  'Bottom  sediments, 
'Continental  slope,  'North  Carolina,  Sampling, 
Cores,  Water  chemistry,  Sedimentation,  Distribu- 
tion patterns,  Carbon,  Oxidation,  Oxidation-reduc- 
tion potential,  Currents  (Water),  Ocean  currents, 
Sediment  transport. 
Identifiers:  'Continental  rise. 

The  organic  carbon  content  of  208  samples  from 
1 8  piston  cores  on  the  North  Carolina  continental 
rise  was  investigated.  Length  of  time  of  exposure  of 
the  sediment  to  oxidizing  conditions  appears  to  be 
the  single  most  important  factor  causing  variation 
of  organic  carbon  content  within  single  cores  and 
between  different  portions  of  the  continental  rise. 
Exposure  time  appears  to  be  a  function  of  sedimen- 
tation rate  and  the  importance  of  the  contour-cur- 
rent contributions.  (Knapp-USGS) 
W72-00092 


INTRODUCTION  TO  FLUVIAL  PROCESSES. 

Methuen,  London,  1971.  218  p. 

Descriptors:  'Erosion,  'Sedimentation, 

'Geomorphology,  Weathering,  Soil  moisture,  Infil- 
tration, Throughfall,  Overland  flow,  Groudwater, 
Karst,  Open  channel  flow.  Hydraulics,  Stage- 
discharge  relations,  Glaciers,  Snowpacks,  Glacial 
drift,  Runoff,  Climatology. 
Identifiers:  'Geography. 

The  theme  of  this  book  is  that  the  study  of  water 
provides  a  logical  link  between  an  understanding  of 
physical  and  social  environments.  Each  chapter 
develops  this  theme  by  proceeding  from  the  many 
aspects  of  water  occurrence  to  a  deeper  un- 
derstanding of  natural  environments  and  their  fu- 
sion with  the  activities  of  man  in  society.  In  this  way 
water  is  viewed  as  a  highly  variable  and  mobile 
resource  in  the  widest  sense.  Not  only  is  it  a  com- 
modity which  is  directly  used  by  man  but  it  is  often 
the  mainspring  for  extensive  economic  develop- 
ment, commonly  an  essential  element  in  man's 
aesthetic  environment  which  provides  the  stage  for 
his  activities.  The  subjects  discussed  include: 
World  erosion  and  sedimentation;  the  drainage 
basin  as  the  fundamental  geomorphic  unit;  the  role 
of  water  in  rock  disintegration;  soil  moisture;  infil- 
tration, throughflow,  and  overland  flow;  erosion  by 
water  on  hillslopes;  the  geomorphic  effects  of 
groundwater;  open  channel  flow;  hydraulic 
geometry;  the  geomorphology  and  morphometry  of 
glacial  and  nival  areas;  periglacial  morphometry; 
relation  of  morphometry  to  runoff  frequency;  cli- 
matic  geomorphology;   and   geomorphic   implica- 


tions of  climatic  changes.  (See  also  W72-0010I 

thru  W72-001 14)  (Knapp-USGS) 

W72-00I00 


WORLD  EROSION  AND  SEDIMENTATION, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
D.  R.  Stoddart. 

In:   Introduction   to   Fluvial   Processes,   Methuen, 
London,  p  8-29,  1 97 1 .  9  fig,  9  tab,  24  ref. 

Descriptors:     'Erosion,    'Sedimentation,    'Earth 
(Planet),   'Sediment   transport,   'Sediment  yield, 
Reviews,  Alluvium,  Streams,  Rivers,  Oceans,  Sedi- 
ment load,  Suspended  load. 
Identifiers:  'Fluvial  processes. 

The  magnitudes  and  areal  variations  of  both  ero- 
sion and  sedimentation  on  a  world  scale  are 
reviewed.  Gross  rates  of  denudation  of  the  land  sur- 
face are  given  by  measuring  the  sediment  load  of 
rivers  at  their  mouths.  Compilation  of  data  from 
rivers  throughout  the  world  can  be  used  to  identify 
patterns  of  present  denudation,  especially  when 
reduced  to  some  common  unit,  such  as  meters  per 
thousand  years.  Because  of  the  multivariate  con- 
trols of  rate  of  erosion,  including  relief,  lithology, 
climate,  and  human  use,  these  studies  can  yield 
only  a  first-order  approximation.  Perhaps  the  most 
remarkable  fact  about  sedimentation  in  the  oceans 
is,  over  vast  areas,  its  extreme  slowness,  and  the 
concentration  of  most  sediment  into  a  few  deposi- 
tional  basins.  However,  if  present  rates  of  0.00 1  - 
0.01  meters  per  thousand  yrs  are  extrapolated  into 
the  past,  assuming  the  ocean  basins  to  be  20  billion 
yrs  old,  sediment  thicknesses  should  be  1-10  km, 
nearer  the  latter  than  the  former.  Seismic  work  in 
the  deep  oceans  has  shown  that  the  mean  depth  of 
unconsolidated  material  on  the  floors  is  about  0.5 
km  in  the  Pacific,  0.1-3  km  in  the  Arctic,  0.6  km  in 
the  Indian  Ocean,  and  0.3-0.6  km  in  the  Atlantic 
(down  to  zero  on  the  mid-ocean  ridge).  (See  also 
W72-00100)  (Woodard-USGS) 
W72-0010I 


THE  DRAINAGE  BASIN  AS  THE  FUNDAMEN- 
TAL GEOMORPHIC  UNIT, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
R.  J.  Chorley. 

In:   Introduction   to   Fluvial   Processes,   Methuen, 
London,  p  30-52,  1971.21  fig,  22  ref. 

Descriptors:    'Geomorphology,    'Land    forming, 
'River   basins,    'Erosion,   'Reviews,   Streamflow, 
Topography,  Geology,  Hydrogeology,  Surface  ru- 
noff, Sedimentation. 
Identifiers:  'Fluvial  processes. 

The  need  for  the  precise  description  of  the 
geometry  of  landforms,  particularly  those  of  domi- 
nantly  fluvial  erosive  origin  is  discussed  in  deter- 
mining drainage  basin  geomorphology.  The  linear 
aspects  of  stream  networks  are  analyzed  from  two 
main  viewpoints:  (a)  the  topological,  which  con- 
siders the  interconnections  of  the  system  and  yields 
some  scheme  of  stream  ordering;  and  (b)  the 
geometrical,  having  to  do  with  the  lengths,  shapes, 
and  orientations  of  the  constituent  parts  of  the  net- 
work. Basin  area  is  hydrologically  important 
because  it  directly  affects  the  size  of  the  storm 
hydrograph  and  the  magnitudes  of  peak  and  mean 
runoff.  Longitudinal  profiles  of  stream  channels  are 
characteristically  concave-up,  and  it  has  been  sug- 
gested that  this  is  due  to  the  increase  of  discharge 
downstream  not  being  balanced  by  any  commensu- 
rate increase  in  frictional  losses.  Similarities 
between  the  bifurcation,  length,  and  area  ratios  of 
basins  of  differing  size  developed  on  bedrock 
lacking  pronounced  structural  control  indicate  that 
erosional  drainage  basins  in  differing  hydrological 
environments  may  show  a  close  approximation  to 
geometrical  similarity  when  mean  values  are  con- 
sidered. (See  also  W72-00100)  (Woodard-USGS) 
W72-00102 


THE    ROLE    OF    WATER    IN    ROCK    DISIN- 
TEGRATION, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
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Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


R.  J.Chorley. 

In:   Introduction   to   Fluvial   Processes,   Methuen, 

London,  p  53-73,  1971.  11  fig,  1  tab. 

Descriptors:  *Erosion,  *Rocks,  *Weathering, 
*Water  types,  'Sedimentation,  Acidic  water,  Al- 
kaline water,  Rainfall,  Surface  runoff,  Water 
chemistry,  Rock  properties,  Water  properties, 
Igneous  rocks,  Sedimentary  rocks,  Thermal  water, 
Chemical  properties,  Chemical  reactions,  Hydroly- 
sis, Oxidation. 
Identifiers:  'Fluvial  processes. 

Chemical  reactions  associated  with  the  disintegra- 
tion of  various  rock  types  in  waters  of  various 
chemical  properties  are  described.  The  dominant 
primary  weathering  process  of  igneous  rocks  is 
hydrolysis,  whereas  solution,  oxidation,  and  hydra- 
tion are  more  important  in  most  sedimentary  rock 
decomposition.  Metamorphic  rocks  are  generally 
very  susceptible  to  chemical  weathering  in  the 
presence  of  water  because  the  usual  effects  of 
metamorphism  are  to  produce  secondary  high-tem- 
perature minerals  of  low  stability,  together  with 
banding  and  schistosity,  which  encourages  the 
entry  of  surface  water.  One  major  exception  is 
recrystallized  orthoquartzite .  The  breakdown  of 
minerals  forming  igneous  rocks  leads  to  the 
production  and  isolation  of  stable  minerals,  like 
clay  and  silica  debris,  as  well  as  cations,  largely  of 
calcium.  After  the  clastic  debris  is  washed  away  by 
rivers  the  clay  fraction  of  it  is  commonly  separated 
from  the  coarser  material,  usually  in  a  marine  en- 
vironment, to  form  beds  which  may  be  lithified  to 
form  shale.  The  composition  of  the  shale  is  largely 
dependent  on  the  types  of  clay  minerals  involved 
and  partly  on  the  environment  of  deposition.  (See 
also  W72-00100)  (Woodard-USGS) 
W72-00103 


SOIL  MOISTURE, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-00104 


INFILTRATION,        THROUGHFLOW,        AND 
OVERLAND  FLOW, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-00105 


EROSION  BY  WATER  ON  HILLSLOPES, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
M.J.  Kirkby. 

In:   Introduction   to   Fluvial   Processes,   Methuen, 
London,  p  98-107,  1971.  4  fig,  1  tab,  17ref. 

Descriptors:  *Soil  erosion,  'Sediment  transport, 
'Slopes,  'Rainfall,  'Gully  erosion,  Channel  flow, 
Land  forming.  Erosion  control,  Vegetation,  Topog- 
raphy, Soil  properties,  Agriculture,  Cultivation, 
Furrows. 
Identifiers:  'Fluvial  processes,  'Hillslope  erosion. 

Water  flowing  in  clearly-defined  channels  is  the 
primary  cause  of  hillslope  fluvial  erosion  processes. 
The  positions  of  channel  heads,  which  control  the 
drainage  texture,  vary  areally  between  basins  and 
fluctuate  through  time  within  a  basin.  At  any  mo- 
ment their  positions  depend  on  the  incidence  of 
major  storms  which  are  extremely  local  in  their  ef- 
fect; but  the  average  positions  of  channel  heads 
over  a  period  of  time  are  controlled  mainly  by  soil, 
slope  gradient,  precipitation,  and  vegetation  cover. 
Man  can  interrupt  the  natural  balance  by  his  con- 
trol of  vegetation  and,  to  a  lesser  extent,  by  tillage, 
and  most  agriculture  would  lead  to  gullying  if  no 
preventive  measures  were  taken.  However,  the  ex- 
tent to  which  conservation  measures  are  necessary 
varies  widely,  according  to  the  extent  to  which 
overland  flow  is  increased  by  cultivation.  (See  also 
W72-00100)  (Woodard-USGS) 
W72-00106 


THE  GEOMORPHIC   EFFECTS  OF  GROUND- 
WATER, 

Trinity  Coll.,   Dublin   (Ireland).   Dept.   of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00107 


OPEN  CHANNEL  FLOW, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-00108 


HYDRAULIC  GEOMETRY, 

Sydney  Univ.  (Australia).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-00109 


THE  GEOMORPHOLOGY  AND 

MORPHOMETRY   OF   GLACIAL   AND   NIVAL 
AREAS, 

Durham  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-00I10 


PERIGLACIAL  MORPHOMETRY, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-001  1 1 


RELATION  OF  MORPHOMETRY  TO  RUNOFF 
FREQUENCY, 

Sydney  Univ.  (Australia).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-00112 


CLIMATIC  GEOMORPHOLOGY, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-00113 


GEOMORPHIC  IMPLICATIONS  OF  CLIMATIC 
CHANGES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  02E. 
W72-00114 


STREAMFLOW,  SEDIMENT-TRANSPORT, 

AND  WATER-TEMPERATURE  CHARAC- 
TERISTICS OF  THREE  SMALL  WATERSHEDS 
IN  THE  ALSEA  RIVER  BASIN,  OREGON, 

Geological  Survey,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-00115 


EXPERIMENTAL  STUDY  OF  CHANNEL  PAT- 
TERNS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  02E. 
W72-00119 


CLARIFICATION     OF    TURBID    WATER    BY 
FILTER  FABRICS, 

Corps  of  Engineers,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00I20 


SAND  WAVES  ON  BROWNS  BANK  OBSERVED 
FROM  THE  SHELF  DIVER, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

G.  Drape au- 

Maritime    Sediments,    Vol    6,    No    3,    p    90-101, 

December  1 970.  1 5  fig,  3  tab,  1  3  ref. 


Descriptors:  'Sand  waves,  'Ripple  marks,  'Bottom 
sediments,  'Continental  shelf,  'Sediment  trans- 
port, Sampling,  Surveys,  Waves  (Water),  Un- 
derwater, Submarines,  Currents  (Water),  Ocean 
currents. 
Identifiers:  'Canada,  'Scotian  Shelf. 

The  submersible  'Shelf  Diver'  was  used  in  August 
1969  to  investigate  the  sedimentary  processes 
prevailing  on  the  Scotian  Shelf.  Browns  Bank  was 
the  most  interesting  among  the  four  areas  in- 
vestigated. The  mechanisms  responsible  for  the  for- 
mation of  sand  waves  on  Browns  Bank  are  similar 
to  those  observed  on  Georges  Bank  and  on  banks  in 
the  vicinity  of  the  British  Isles.  The  tidal  currents 
have  the  same  intensity,  and  16  percent  of  the  time, 
the  waves  are  strong  enough  to  induce  oscillatory 
currents  of  20  cm/sec  or  more  on  the  bottom.  (K- 
napp-USGS) 
W72-00130 


SEDIMENTOLOGICAL  SAMPLING  AND 
RESULTS  FROM  THE  DIVER  LOCK-OUT 
FACILITY  OF  THE  SUBMERSIBLE  SHELF 
DIVER,  BAY  OF  FUNDY,  NOVA  SCOTIA, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-00131 


SHORELINE     ORIENTATION     AND     STORM 
SURGE, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology. 
C.  H.  Hobbs,  III. 

Maritime   Sediments,   Vol   6,   No   3,   p    113-115, 
December  1970.  4  fig,  6  ref. 

Descriptors:      'Surges,      'Hurricanes,      'Storms, 
'Waves  (Water),  'Wind  tides,  Tides,  Coasts,  Wind 
velocity,  Tidal  effects,  Winds,  Seiches. 
Identifiers:  'Storm  surges. 

The  storm  surge  is  the  deviation  of  the  observed 
storm  tide  from  the  expected  astronomical  tide. 
The  orientation  of  the  shore  with  respect  to  the 
storm  path  is  critical  in  determining  the  magnitude 
of  the  surge.  A  coast  that  faces  perpendicularly  into 
the  storm  track  is  subjected  to  a  reinforced  wind 
and  wave  set-up.  Due  to  the  counterclockwise  rota- 
tion of  the  winds  about  the  storm  center,  only 
parallel  to  the  storm  track  and  to  the  right  of  the 
storm  center  do  the  winds  blow  along  a  constant 
path.  This  reinforcement  is  analogous  to  the  Dop- 
pler  Effect  noted  in  other  types  of  wave  energy.  A 
storm  which  moves  quite  rapidly  does  not  have 
time  to  reinforce  itself  as  greatly  as  does  a  slow- 
moving  or  stationary  storm.  The  duration  of  the 
reinforcing  winds  parallel  to  the  storm  track  is  not 
as  great  for  the  rapidly  moving  storm  hence  the 
wind  and  wave  setups  are  not  able  to  develop  to 
their  greatest  extent.  The  greatest  storm  surge 
should  occur  slightly  to  the  right  of  the  point  where 
the  center  of  a  slowly  moving  storm  crosses  a  coast 
that  is  perpendicular  to  the  storm  track.  (Knapp- 
USGS) 
W72-00132 


BEACH  PROCESSES  AND  SHORELINE 
CHANGES,  KOUCHIBOUGUAC  BAY,  NEW 
BRUNSWICK, 

McMaster  Univ.,  Hamilton  (Ontario). 

For  primary  bibliographic  entry  see  Field  02L. 

W72-00133 


EXOTIC  PEBBLES  IN  QUATERNARY 
DEPOSITS  FROM  THE  SOUTH  COAST  OF  THE 
ST.  LAWRENCE  ESTUARY,  QUEBEC, 

Department  of  Fisheries  and  Forestry,  Sainte  Foy 

(Quebec). 

For  primary  bibliographic  entry  see  Field  02L. 

W72-00134 
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THE  GEOMORPHOLOGY  OF  CENTRAL  AUS- 
TRALIA, (GEOMORPHOLOGIE  VON  ZEN- 
TRALAUSTRALIEN  NACH  H.  BREMER), 

Wuerzburg    Univ.     (West    Germany).    Geogra- 

phisches  Institut. 

J.  Budel. 

Zeitschrift  fur  Geomorphologie,  Vol  13,  No  2,  p 

217-230,  1969.  1  ref. 

Descriptors:  *Semiarid  climates,  *Geomorphology, 
•Land  forming,  *  Erosion,  'Tropical  regions,  Val- 
leys, Topography,  Mountains,  River  systems,  Histo- 
ry, Geologic  formations.  Dunes,  Rocks,  Rainfall, 
Soil  types,  Landforms,  Deserts,  Flood  plains. 
Identifiers:  *Central  Australia. 

An  attempt  is  made  to  establish  a  differentiation 
between  various  relief  features  of  Central  Aus- 
tralia, and  to  document  the  differences  between 
conditions  prevailing  today  and  those  inherited 
from  the  past.  The  special  climatic  history  of  the 
area  is  considered  and  comparisons  are  made  with 
other  tropic  and  semitropic  arid  lands.  The  study 
area  was  a  region  of  low  lying  sand  dunes  encircled 
by  mountain  ranges  and  topographic  depressions. 
An  intensive  analysis  was  made  of  major  and  minor 
rock  formations,  genetic  soil  factors,  valley  ero- 
sion, types  and  distribution  of  dune  fields  and  river 
and  flood  effects.  Both  Tertiary  and  Pleistocene 
developments  are  discussed.  Flat  areas  are  ex- 
tremely old,  and  their  present  day  formation  is  con- 
tinuing through  denudation  processes.  Such 
processes  are  also  currently  responsible  for  the  for- 
mation of  isolated  mountains.  These  cliffs  or  moun- 
tains are  surprisingly  stable  as  compared  to  similar 
formations  in  non-tropical  areas.  The  flat  valleys 
through  the  mountains,  which  often  create  isolated 
mountain  chains,  are  not  the  result  of  river-cutting, 
but  rather  of  shifting  intermontanic  plateaus.  The 
few  rivers  only  cut  into  those  already  existing  val- 
leys. It  is  concluded  that,  in  contrast  to  non-tropical 
areas,  valley  erosion  operates  in  tropical  areas 
without  the  help  of  rivers.  (Casey- Arizona) 
W72-00170 


THE  QUATERNARY  DELTAIC  AND  CHANNEL 
SYSTEM  IN  THE  CENTRAL  GREAT  VALLEY, 
CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Geography. 

R.J.Shlemon. 

Annals,  Association  of  American  Geographers,  Vol 

61,  No  3,  p  427-440,  September  1971.  3  fig,  1  tab, 

42  ref. 

Descriptors:  'California,  'Channel  morphology, 
'Deltas,  'Quaternary  period,  'Stratigraphy,  'Sea 
level,  Deposition  (Sediments),  River  basins, 
Glaciation,  Mountains,  Pleistocene  epoch, 
Geomorphology,  Alluvial  channels.  Alluvium, 
Hydrogeology,  Carbon  radioisotopes,  Subsurface 
drainage,  Radioactive  dating. 
Identifiers:  'Eustacy,  'Thalassostatic  sediments. 

The  Great  Valley  of  California  overlies  the 
remnants  of  a  once  great,  deep-channeled  river 
system  that  carried  sediments  to  a  base  well  below 
present  sea  level.  The  old  channel  probably  existed 
3  or  4  times  during  the  Pleistocene,  each  time 
slowly  evolving  into  a  drainage  network  similar  to 
the  present.  In  the  central  part  of  the  Great  Valley 
the  Mokelumne  River,  a  tributary  of  the  lower  San 
Joaquin,  drains  the  glaciated  Sierra  Nevada  Moun- 
tains, and  finally  debouches  directly  into  the 
California  Delta.  Composed  of  an  alternating 
sequence  of  glacial  gravel-filled  channels  and  over- 
lying fan  deposits,  the  river  sediments  merge 
directly  into  interglacial,  deltaic  deposits.  Strati- 
graphic  relationships  show  that  at  least  3 
Mokelumne  River  gravel-filled  channels  extend  in 
the  subsurface  from  fluvial  terraces  westward  to 
the  California  Delta.  The  channels  were  probably 
cut  during  glaciation  onsets  in  the  Sierra  Nevada 
Mountains,  and  subsequently  graded  to  eustatically 
lowered  and  possibly  subsiding  base  levels.  Thalas- 
sostatic sedimentation  and  headward  expansion  of 
the  Delta  occurred  during  interglacial  times  as  a 
result  of  rising  seas.  Radiocarbon  dating  of  basal 
deltaic   peat   indicates   the    Pleistocene-Holocene 


transition  occurred  here  about  10,700  years  ago. 

(Casey-Arizona) 

W72-00177 


A  METHOD  OF  TRACING  SEDIMENT  MOVE- 
MENT ON  THE  TEXAS  GULF  COAST, 

Texas  A  and  M  Univ.,  College  Station.  Coastal  and 

Ocean  Engineering  Div. 

M.  Ward,  and  R.  M.  Sorensen. 

Available  from  NTIS,  Springfield  Va  22151  as  PB 

199195,     -     Price     $3.00     paper     copy;     $0.95 

microfiche.  Texas  A  and  M  University  Sea  Grant 

Publication     No    TAMU-SG-7 1-204,     December 

1970.  Ill  p,  19  fig,  3  tab,  51  ref,  2  append.  NSF 

Grant  GH-101. 

Descriptors:  'Sediment  transport,  'Tracers,  'Lit- 
toral  drift,    'Gulf  of  Mexico,    'Texas,    Marking 
techniques,  Coatings,  Tracking  techniques. 
Identifiers:  'Acrylic  lacquer,  'Sediment  coating. 

Methods  of  coating  sand  with  fluorescent  material 
and  a  technique  for  recovering  samples  and  analyz- 
ing fluorescent  tracer  movement  were  studied  both 
in  the  field  and  in  the  laboratory.  The  primary  ob- 
jective was  to  develop  a  suitable  and  reliable 
method  of  tracing  sediment  movement  on  the 
Texas  Gulf  Coast.  The  best  method  of  investigating 
the  movement  of  sediment  in  the  littoral  drift  was 
through  the  use  of  sediment  coated  with  acrylic 
lacquer  and  resin.  The  long  life  characteristics  of 
the  acrylic  coating  make  it  possible  to  study  sedi- 
ment movement  over  long  reaches.  And,  since 
acrylic  paint  can  be  obtained  in  a  variety  of  colors, 
the  movement  of  different  sized  fractions  can  be  in- 
vestigated. (Woodard-USGS) 
W72-00314 


NOTES    ON    SEDIMENTATION    ACTIVITIES, 
CALENDER  YEAR  1970. 

Soil  Conservation  Service,  Washington,  D.C. 

Water  Resources  Council,  Sedimentation  Commit- 
tee Annual  Report,  197 1 .  208  p,  2  append. 

Descriptors:     'Sedimentation,     'Documentation, 
'Publications,  'Reviews,  'Bibliographies,  Projects, 
Project  planning,  Analytical  techniques,  Data  col- 
lections, Surveys,  Sedimentology. 
Identifiers:  'Sedimentation  activities  ( 1971 ). 

Information  on  sedimentations  for  the  year  1 97 1  is 
furnished  by  all  Federal  agencies  conducting  in- 
vestigations on  work  in  progress  or  planned,  impor- 
tant findings,  new  methods,  new  publications, 
laboratory  and  other  research  activities,  and  other 
pertinent  information.  The  material  has  been  or- 
ganized by  major  regions  in  the  conterminous 
United  States,  Alaska,  Hawaii,  Puerto  Rico,  and 
Foreign.  Other  major  headings  include  Laboratory 
and  Other  Research  Activities.  An  excerpt  from 
the  Catalog  of  Information  on  Water  Data,  Index  to 
Water  Quality  Stations,  1970  edition,  compiled  by 
the  Geological  Survey,  Office  of  Water  Data  Coor- 
dination, is  included.  This  excerpt  is  a  list,  as  of  Oc- 
tober 1970,  of  long-term  water  quality  sites  at 
which  sediment  data  have  been  collected.  Also,  a 
listing  of  agency  addresses  by  departments  where 
additional  information  on  agency  activities  can  be 
obtained  is  included.  (Woodard-USGS) 
W72-00318 


OBSERVATIONS  ON  A  COLLAPSING  KAME 
TERRACE  IN  GLACIER  BAY  NATIONAL 
MONUMENT,  SOUTH-EASTERN  ALASKA, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-00332 

2K.  Chemical  Processes 


GAS   ABSORPTION    IN    A   HETEROGENEOUS 
SYSTEM, 

Iowa   State    Univ.,   of  Science    and   Technology, 
Ames.  Engineering  Research  Inst. 


For  primary  bibliographic  entry  see  Field  05A. 
W72-00085 


METHODS  FOR  CHEMICAL  ANALYSIS  OF 
WATERS  AND  WASTEWATERS, 

Department  of  Fisheries  and  Forestry,  Ottawa  (On- 
tario). Inland  Waters  Branch. 
W.  J.  Traversy. 

Canada  Department  of  Fisheries  and  Forestry  In- 
land Waters  Branch,  Water  Quality  Division  Re- 
port, 1971.  169p,  18fig. 

Descriptors:        'Water       analysis,        'Analytical 
techniques,     'Test    procedures,     'Methodology, 
Chemical  analysis,  Laboratory  tests,  Water  chemis- 
try. 
Identifiers:  'Water  analysis  manual,  'Canada. 

Analytical  procedures  are  described  for  analyzing 
55  water  parameters.  These  methods  are  used  in 
the  Water  Quality  Division  laboratories  in  Ottawa 
and  Burlington,  Ontario;  Calgary,  Alberta;  and 
Moncton,  N.B.  The  manual  was  prepared  as  a  joint 
project  of  the  two  Sections  of  the  Water  Chemistry 
Subdivision:  the  Methods  and  Properties  Section, 
which  is  for  research  and  development  work  on 
analytical  methodology;  and  the  Analytical  Ser- 
vices Section,  which  ensures  that  methods 
developed  can  be  used  on  a  regular  basis  in  analyti- 
cal services  laboratories  handling  large  volumes  of 
samples.  (Woodard-USGS) 
W72-00086 


THE  CHEMICAL  STATES  OF  COPPER  IN  POL- 
LUTED FRESH  WATER  AND  A  SCHEME  OF 
ANALYSIS  TO  DIFFERENTIATE  THEM, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00126 


CHEMISTRY    OF    NATURAL    WATERS    -    HI 
CARBONIC  ACID, 

National  Inst,  for  Water  Research,  Congella  (South 

Africa)  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-00127 


ACIDITY  CONTROL  IN  BALD  EAGLE  CREEK 
AND  WEST  BRANCH  SUSQUEHANNA  RIVER, 
CLINTON  COUNTY,  PENNSYLVANIA. 

Geological  Survey,  Harrisburg,  Pa. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00128 


CHEMICAL  AND  BIOLOGICAL  CONDITIONS 

IN  BALD  EAGLE  CREEK  AND  PROGNOSIS  OF 

TROPHIC    CHARACTERISTICS    OF    FOSTER 

JOSEPH      SAYERS      RESERVOIR,      CENTRE 

COUNTY,  PENNSYLVANIA, 

Geological      Survey,      Harrisburg,      Pa.,      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-00129 


WATER    STRUCTURE    AS    A    DETERMINANT 
OF  ION  DISTRHJUTION  IN  LIVING  TISSUE, 

Auckland     Univ.     (New     Zealand).     Dept.     of 

Medicine. 

For  primary  bibliographic  entry  see  Field  0 1 B . 

W72-00207 


EFFECT      OF      HUMIC      ACIDS      ON      IRON 
ANALYSES  IN  NATURAL  WATERS, 

South  Florida  Univ.,  Tampa.  Dept.  of  Chemistry. 
M.  T.  Doig,  III,  and  D.  F.  Martin. 
Water  Research,  Vol  5,  No  9,  p  689-692,  Sep- 
tember 1971.  1  fig,  1  tab,  10  ref. 

Descriptors:  'Water  chemistry,  'Natural  streams, 
'Humic  acids,  'Iron,  'Florida,  Chemical  analysis, 
Analytical  techniques,  Microscopy,  Chemical  reac- 
tions, Solubility. 
Identifiers:  'Iron  solubility,  Microanalysis. 
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Florida  river  samples  containing  high  and  low  con- 
centrations of  humic  acids,  naturally  occurring 
chelators,  were  analyzed  for  iron  content.  The  sam- 
ples were  subjected  to  automated  microanalysis  of 
soluble  iron.  Through  statistical  analyses  of  many 
replicate  samples,  it  was  possible  to  evaluate  the 
error  of  analysis  of  low  and  high  concentrations  of 
iron  in  waters  containing  low  and  high  concentra- 
tions of  humic  acid.  Statistical  evidence  is 
presented  to  show  that  the  presence  of  humic  acid 
does  not  interfere  in  the  precision  of  analysis  of 
soluble  iron  and  that  changes  in  the  iron  content 
can  be  detected  after  storage  for  2  months  at  -  1 0 
degC.(Woodard-USGS) 
W72-00315 

2L.  Estuaries 


GIBBSITE      IN      COASTAL      PLAIN      SOILS, 
SOUTHEASTERN  UNITED  STATES, 

Alabama  Geological  Survey,  University. 

For  primary  bibliographic  entry  see  Field  02G. 

W7  2-00090 


STABILITY  OF  COASTAL  PLAIN  SURFACES, 

Soil  Conservation  Service,  Raleigh,  N.C. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-00091 


ORGANIC  CARBON  IN  SEDIMENTS  OF  THE 
NORTH  CAROLINA  CONTINENTAL  RISE, 

Duke  Univ.,  Durham.  Marine  Lab. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-00092 


IMPROVED  DISCRETE  DEPTH  SAMPLER, 

Naval  Underwater  Systems  Center,  Newport,  R.I. 

Ocean  Science  Dept. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-00093 


RESIDUES  IN  FISH,  WILDLIFE,  AND  ESTUA- 
RIES, 

National    Marine    Fisheries    Service,    Auke    Bay, 

Alaska.  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  OSB. 

W72-00122 


SAND  WAVES  ON  BROWNS  BANK  OBSERVED 
FROM  THE  SHELF  DIVER, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-00130 


SEDIMENTOLOGICAL  SAMPLING  AND 
RESULTS  FROM  THE  DIVER  LOCK-OUT 
FACILITY  OF  THE  SUBMERSIBLE  SHELF 
DIVER,  BAY  OF  FUNDY,  NOVA  SCOTIA, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

B.  R.  Pelletier 

Maritime   Sediments,   Vol   6,   No   3,   p    102-109, 

December  1970.  8  fig,  15  ref. 

Descriptors:  'Sampling,  'Bottom  sediments,  'Sub- 
marines, 'Bays,  Statistics,  Statistical  methods, 
Sedimentation,  Sediment  transport,  Particle  size, 
Distribution  patterns,  Stratigraphy,  Currents 
(Water),  Tides. 
Identifiers:  'Bay  of  Fundy. 

Dives  were  made  to  800-foot  depth  in  the  Bay  of 
Fundy  in  order  to  make  observations  on  suspected 
areas  of  bedrock  occurrences,  to  observe  certain 
dynamic  processes  and  features  of  marine  sedimen- 
tation, and  to  sample  and  photograph  a  variety  of 
sedimentary  and  benthic  environments  on  a  closely 
controlled  survey  plan.  Three  shallow-water  sites 
were  selected,  and  a  statistically  small  representa- 
tion (16  samples)  was  obtained  from  each.  The 
sediments  were  analyzed   mechanically  to  deter- 


mine their  granulometric  characteristics,  and  the 
results  were  treated  statistically  by  means  of  mo- 
ment measures.  Kurtosis  varied  inversely  with  stan- 
dard deviation,  and  the  larger  values  of  kurtosis 
varied  directly  with  the  coarseness  of  the  sedimen- 
tary texture.  Factors  such  as  the  availability  of 
mechanical  energy,  amount  and  size  of  available 
material  in  the  source  area,  geographic  and  physio- 
graphic location  of  the  de positional  site,  and 
possibly  characteristics  of  the  grade  scale  itself 
were  examined  and  evaluated.  (Knapp-USGS) 
W  72-001 31 


BEACH  PROCESSES  AND  SHORELINE 
CHANGES,  KOUCHIBOUGUAC  BAY,  NEW 
BRUNSWICK, 

McMaster  Univ.,  Hamilton  (Ontario). 

S.  B.  McCann,  and  E.  A.  Bryant. 

Maritime   Sediments,   Vol   6,   No   3,   p    116-117, 

December  1970.  2  fig,  2  ref. 

Descriptors:     'Beach     erosion,     'Surf,     'Winds, 
Geomorphology,    Waves    (Water),    Topography, 
Sand  bars,  Dunes,  Beaches,  Sedimentation. 
Identifiers:  New  Brunswick  (Canada). 

Kouchibouguac  Bay,  New  Brunswick,  has  a  series 
of  barrier  islands  with  a  limited  fetch  window  to 
waves  from  the  Gulf  of  St.  Lawrence.  These  islands 
are  sheltered  by  the  New  Brunswick  mainland  and 
Prince  Edward  Island  from  all  wind  directions  ex- 
cept the  north-northeast.  Despite  this  limited  expo- 
sure, the  barrier  islands  have  been  undergoing  con- 
siderable changes  in  configuration,  as  is  evidenced 
by  maps,  made  since  the  1880's  and  by  aerial 
photographs,  taken  since  1930.  These  changes  are 
most  evident  around  the  inlets  between  the  islands. 
The  barrier  islands  are  undergoing  active  erosion  of 
the  frontal  dunes,  and  there  is  a  general  trend  of 
decrease  in  dune  height  and  increase  in  beach 
width  northwards.  The  predominant  wind  direction 
which  affects  the  wave  regime  of  this  area  is  north 
to  northeast.  This  direction  coincides  with  the  max- 
imum fetch  for  Kouchibouguac  Bay  and  with  max- 
imum wind  velocities.  (Knapp-USGS) 
W72-00133 


EXOTIC  PEBBLES  IN  QUATERNARY 
DEPOSITS  FROM  THE  SOUTH  COAST  OF  THE 
ST.  LAWRENCE  ESTUARY,  QUEBEC, 

Department  of  Fisheries  and  Forestry,  Sainte  Foy 

(Quebec). 

J.  C.  Dionne. 

Maritime    Sediments,    Vol,    No    3,    p    110-112, 

December  1971.  1  fig,  1  tab,  1 1  ref. 

Descriptors:      'Bottom      sediments,      'Sampling, 
'Sediment  transport,  'Provenance,  *lce,  Estuaries, 
St.    Lawrence   River,   Sedimentation,   Pleistocene 
epoch,  Rivers. 
Identifiers:  Ice-rafted  sediments. 

Crystalline  pebbles  from  the  Canadian  Shield  occur 
in  the  Quaternary  deposits  within  the  Applachian 
area  of  Riviere-du-Loup/Trois-Pistoles,  on  the 
south  shore  of  the  maritime  St.  Lawrence  Estuary. 
Counts  were  made  on  34,234  pebbles  (2  to  6  cm  in 
diameter),  from  1 75  sites  distributed  as  follows:  49 
from  modern  beaches,  23  from  post-glacial  raised 
beaches,  14  from  delta  deposits,  27  from  outwash, 
20  from  the  St.  Antonin  moraine,  32  from  ablation 
till,  and  10  from  submerged  till.  The  pebbles  come 
from  the  Canadian  Shield  located  on  the  north 
shore  of  the  St.  Lawrence  estuary,  25  to  40  km 
away.  Pleistocene  glaciers  contributed  only  a  small 
proportion  of  crystalline  rocks  (less  than  2%).  A 
very  small  proportion  (less  than  0.5%)  can  be  re- 
lated to  transportation  by  organic  agents,  waves 
and  currents,  and  to  the  erosion  of  the  Cambro-Or- 
dovician  conglomerates  which  outcrop  in  the  area. 
The  main  contribution  was  made  by  drift  ice,  an 
agent  of  transportation  still  in  action  along  the 
shores  of  the  St.  Lawrence  estuary.  (Knapp-USGS) 
W72-00I34 


CLEAN  WATER  FOR  MISSISSIPPI'S  ESTUA- 
RIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00246 


CONTROL  OF  ESTUARINE  POLLUTION, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00290 


A  METHOD  OF  TRACING  SEDIMENT  MOVE- 
MENT ON  THE  TEXAS  GULF  COAST, 

Texas  A  and  M  Univ.,  College  Station.  Coastal  and 

Ocean  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  02J . 

W72-00314 


OCEAN  OUTFALL  DESIGN:  PART  I  -  LITERA- 
TURE REVIEW  AND  THEORETICAL 
DEVELOPMENT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-00356 


A  RETURN  TO  THE  COAST, 

Center  for  the  Environment  and  Man. 

W.  V.  McGuinness,  Jr. 

Water  Spectrum,  Vol  3,  No  3,  p  24-28,  Fall  1971.  5 

photo. 

Descriptors:  'Coasts,  'Planning,  'Estuaries,  'En- 
vironment. 

Identifiers:  'Coastal  zone  management,  'Coastal 
resources,  'Socio-economic  values,  Concepts, 
Planners. 

Some  of  the  dimensions  of  comprehensive  coastal 
zone  management  and  attitudes  toward  US  coastal 
resources  are  discussed.  The  basic  theme  is  one  of  a 
balance  between  environmental  and  socio- 
economic values.  Problems  of  coastal  zone 
management  include  the  general  problem  of  de- 
mand and  supply,  common  to  all  resource  manage- 
ment. The  situation  is  complicated  by  conflicts 
between  coastal  users,  between  coastal  and  inland 
users,  and  governmental  planners.  Three  broad 
concepts  have  developed  as  types  of  planning  over- 
views on  the  problems  of  coastal  zone  manage- 
ment. ( 1 )  The  use-oriented  concept  is  basically  op- 
timistic, with  a  methodology  derived  from  river 
basin  planning.  It  states  that  we  can  discover  ways 
of  applying  our  growing  knowledge  to  improve  the 
human  condition,  while  retaining  the  requirements 
of  the  natural  system;  (2)  'The  carrying  capacity  of 
nature'  is  the  main  concern  of  this  second  concept. 
It  forces  greater  emphasis  on  the  quality  of  ex- 
perience rather  than  upon  the  number  of  people 
that  can  capture  the  experience.  Air  and  water 
quality  planning  is  now  based  upon  this  approach; 
(3)  The  third  concept  involves  the  study  of  en- 
vironmental processes  and  interrelationships  of 
them  into  a  comprehensive,  computerized,  physi- 
cal-chemical-biological model  of  a  coastal  system. 
( Strachan  -Chicago ) 
W72-00393 


SOME  ASPECTS  OF  THE  HYDROGRAPHY  OF 
A  RELATIVELY  UNPOLLUTED  ESTUARY  IN 
SOUTHEASTERN  MASSACHUSETTS, 

Southeastern    Massachusetts   Technological    Inst. 

North  Dartmouth. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-0043I 


SAN  FRANCISCO  BAY-DELTA  WATEI 
QUALITY  CONTROL  PROGRAM:  FINAL  RE 
PORT. 

California  Water  Resources  Control  Board,  Sacr; 

mento. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00454 
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03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3 A.  Saline  Water  Conversion 


STUDY    OF    UNCONVENTIONAL    METHODS 
FOR  BRINE  CONCENTRATION, 

Garrett  Research  and  Development  Co.,  La  Verne, 

Calif. 

R.  F.  Battey,  R.  N.  Jacobson,  and  S.  Foster. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government  Printing  Office,  Washington,  D.  C. 

20402    Price    $0.70.    Office    of    Saline    Water 

Research  and  Development  Report  No  641,  April 

1971.  69  p,  7  fig,  21  tab,  149  ref. 

Descriptors:      *Water     yield,     Demineralization, 

♦Brine   disposal,    Brines,    Waste    water   disposal, 

♦Desalination  plants,  Membranes,  Waste  disposal, 

♦Salt  extraction. 

Identifiers:    ♦Solvent   extraction,    ♦Ion    exchange 

desulfation. 

Unconventional  methods  were  studies  for  concen- 
trating the  waste  effluents  from  membrane  desalt- 
ing plants  at  inland  locations  to  facilitate  their 
disposal.  Two  solvent  extration  methods  and  three 
processes  involving  ion  exchange  with  production 
of  chemical  regenerants  from  the  dissolved  salts  ap- 
pear feasible.  Preliminary  flowsheets,  material 
balances,  and  capital  and  operating  cost  estimates 
were  prepared  for  these  processes.  Several  of  these 
should  find  application  as  primary  desalting 
processes,  with  the  unique  feature  that  only  very 
concentrated  waste  effluents  are  produced.  (Mintz- 
Office  of  Saline  Water) 
W72-00379 

3B.  Water  Yield  Improvement 


PERFORMANCE  OF  AN  ATMOSPHERIC 
WATER  RESOURCES  RESEARCH  PROGRAM 
IN  THE  HUNGRY  HORSE  AREA,  MONTANA, 
1969-70  SEASON. 

North  American  Weather  Consultants,  Goleta, 
Calif. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  659,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report  no  6-108,  Dec  15,  1970.  12 
p.  BuRec  14-06-D-6039. 

Descriptors:     ♦Cloud     seeding,     ♦Water    supply, 
Stream  flow,  Precipitation,  Meteorology,  Snow. 
Identifiers:      ♦Montana,     Condensation     nuclei, 
Aerosol  generators,  Hungry  Horse  Basin,  Hungry 
Horse  Reservoir. 

This  report  covers  the  fourth  season  of  an  opera- 
tional adaptation  research  project  in  the  Hungry 
Horse  basin  in  western  Montana.  The  third  season 
operations  report  suggested  that  the  streamflow 
evaluation  technique  was  invalid  due  to  seeding  ef- 
fects in  the  control  streams  with  the  use  of  valley 
generators.  This  report  notes  that  the  overriding 
factor  making  the  streamflow  evaluation  technique 
invalid  is  the  small  fraction  of  the  water  year 
precipitation  that  has  been  seeded.  Anticipated  in- 
creases due  to  seeding  would  be  undetectable  using 
this  technique.  Previous  estimates  of  seeding  in- 
creases based  upon  snow  course  data  are  con- 
sidered invalid  due  to  the  differing  dates  of  obtain- 
ing the  measurements  with  intervening  precipita- 
tion, both  during  the  seeded  and  historical  years. 
The  only  appropriate  way  to  evaluate  the  effects  of 
seeding  in  the  Hungry  Horse  area  is  by  reference  to 
short-period  precipitation  records,  where  ran- 
domization is  conducted  to  some  extent.  The  seed- 
ing suspension  criterion  should  be  reeevaluated  to 
permit  a  longer  seeding  season,  and  higher  eleva- 
tion generators  should  be  installed  so  that  storms 
with  a  stable  air  mass,  which  are  now  considered 
unseedable  with  the  valley  generators,  could  be 
seeded. 


W72-00375 

3C.  Use  of  Water  of  Impaired 
Quality 


OSMOTIC  WATER  STRESS:  MESOPHYLL 
SATURATION  DEFICIT  AND  TRANSPIRATION 
RATES  OF  TAMARISK, 

Minnesota  Univ.,  St.  Paul.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-00172 


THE  FRESHWATER-SUPPLY  PROBLEMS  OF 
MANKIND, 

Moscow   State    Univ.    (USSR);   and    Akademiya 

Nauk  SSSR,  Moscow.  Inst,  of  Water  Research;  and 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut;  and  Gosudarstvennyi  Gidrologicheskii  In- 

stitut,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02A. 

W72-00187 

3D.  Conservation  in  Domestic  and 
Municipal  Use 


TECHNICAL,  FINANCIAL,  AND  ADMINISTRA- 
TIVE ASPECTS  OF  WATER  SUPPLY  IN  THE 
URBAN  ENVIRONMENT  IN  THE  AMERICAS, 

For  primary  bibliographic  entry  see  Field  06B. 
W72-00406 


3E.  Conservation  in  Industry 


STUDIES     OF     MUNICIPAL     WASTEWATER 
RENOVATION  FOR  INDUSTRIAL  WATER, 

Bechtel  Corp.,  San  Francisco,  Calif.  Environmental 

Systems  Group. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-00045 

3F.  Conservation  in  Agriculture 


PRESSURE   DISTRIBUTION    ON    A    CENTER- 
-PIVOT  SPRINKLER  IRRIGATION  SYSTEM, 

Department  of  Agriculture,  Mitchell,  Nebr.,  and 
Department  of  Agriculture,  Fort  Collins,  Colo. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-00078 


AN  AUTOMATIC  RUNOFF  SAMPLER, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-00118 


RANGE  ECOLOGY  AT  THE  INSTITUTE, 

Iraq    Inst,     for    Applied    Research    on    Natural 

Resources,  Baghdad. 

R.  N.  Kaul,  and  D.  C.  P.  Thalen. 

Nature  and  Resources,  Vol  7,  No  2,  p  10-15,  June 

1971.  1  fig,  3  tab,  8  ref. 

Descriptors:  ♦Range  management,  ♦Arid  lands, 
♦Vegetation,  ♦Reclamation,  ♦Surveys,  Resource 
development,  Natural  resources,  Mapping,  Topog- 
raphy, Grazing,  Pasture  management,  Ecosystems, 
Environmental  effects,  Economic  feasibility, 
Forage  palatability. 
Identifiers:  ♦Iraq. 

With  assistance  from  the  United  Nations  Develop- 
ment Program,  Iraq,  in  1967,  transformed  its  Arid 
Zone  Research  Institute  into  an  Institute  for  Ap- 
plied Research  on  Natural  Resources.  The  purpose 
of  the  new  Institute  is  to  survey  the  natural 
resources  of  the  country  in  order  to  gain  a  better  in- 
sight into  the  feasibility  of  development  projects,  to 
distinguish  the  limiting  factors  and  to  estimate  the 
optimum  return  on  investments  in  projects  utiliz- 


ing, for  a  major  part,  natural  resources.  Since  the 
rangelands  of  the  Southern  and  Western  Deserts 
and  the  Jezira  Desert  play  an  important  role  in  the 
country's  economy  through  livestock  production, 
the  institute's  ecology  section  started  a  range 
research  programme.  The  purpose  was  to  obtain  an 
integrated  knowledge  of  the  nature  and  dynamics 
of  the  whole  rangeland  ecosystem.  The  successive 
stages  of  the  programme  are:  ( 1 )  carrying  out  of 
reconnaissance  surveys  to  identify  natural  environ- 
ments and  related  types  of  range  cover,  (2)  evalua- 
tion of  potentials  of  natural  environments,  (3)  for- 
mulation of  appropriate  environmental  exploita- 
tion measures,  and  (4)  adoption  of  measures  to 
preserve  reclaimed  areas.  Approaches  and  initial 
results  of  the  programme  are  presented.  (Casey- 
Arizona) 
W72-00166 


VARIED  RESPONSES  TO  INDIA'S  AGRICUL- 
TURAL STRATEGY, 

Harvard  Univ.,  Cambridge,  Mass. 

D.  D.  Brown. 

Asian  Review,  Vol  2,  No  4,  p  313-321,  July  1969.  1 

tab. 

Descriptors:  ♦Economic  efficiency,  ♦Productivity, 
♦Crop  response,  ♦Soil  types,  ♦Irrigation  efficiency, 
Rainfall,  Economic  impact,  Fertilizers,  Grains 
(Crops),  Seeds,  Marketing,  Horticultural  crops, 
Fertilization. 
Identifiers:  ♦India. 

As  part  of  India's  agricultural  objective  of  increas- 
ing food  grain  production  to  achieve  self-sufficien- 
cy, the  Intensive  Agricultural  Districts  Programme 
(IADP),  initiated  in  1960,  more  than  doubled  ex- 
tension education  and  input  distribution  and  credit 
resources  in  one  pilot  district  in  each  state.  An  up- 
surge in  output  subsequently  occurred,  due  to  ex- 
ceptionally rapid  growth  in  relatively  few  districts, 
and  was  highly  selective  as  to  crops.  The  rest  of  the 
districts  balanced  losses  against  gains,  as  a  whole. 
In  the  rapid  growth  districts,  either  food  grain 
productivity  increased  or  shifts  to  cash  crops  ac- 
counted for  the  upsurge.  Statistical  studies  snowed 
that  IADP  activities  were  not  responsible  for  those 
areas  of  increased  productivity.  Efforts  were  there- 
fore made  to  correlate  rapid  growth  in  production 
with  rainfall,  soil  types,  irrigation,  fertilizers  and 
market  factors.  Little  correlation  was  obtained  with 
rainfall.  The  key  factor  appears  to  be  soil  quality. 
Other  major  factors  influencing  change  were 
identified  as  shifts  in  relative  prices  and  profitabili- 
ty among  the  crops  competing  for  resource  use 
within  the  limits  of  the  district's  high  potential  soils- 
environmental  base  and  the  time  when  the  relative 
amount  of  irrigation  added  influenced  shifts  in 
cropping  pattern,  productivity  and  the  use  of  fertil- 
izers and  other  resources.  (Casey-Arizona) 
W72-00173 


PAKISTAN'S   WATER    PROBLEMS   AND   THE 
LAW  OF  INTERNATIONAL  RIVERS, 

Ministry  of  Foreign  Affairs  Karachi  (Pakistan). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-00179 


SOME  ASPECTS  OF  RESOURCE  USE  IN  RELA- 
TION TO  THE  ORANGE  RIVER  PROJECT, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Botany. 

A.M.Talbot. 

South  African  Journal  of  Science,  Vol  67,  No  3,  p 

145- 150,  March  1971.  2  fig,  1  tab,  16  ref. 

Descriptors:  ♦Semiarid  climate,  ♦Grazing,  ♦Crops, 
♦Government  supports,  #Water  policy,  Land  use, 
Planning,  Integrated  control  measures,  Grazing, 
Economic  impact,  Economic  feasibility,  Ecology, 
Regional  analysis. 
Identifiers:  ♦South  Africa. 

Following  World  War  I,  South  African  agriculture 
suffered  widespread  improverishment,  involving 
both  soils  and  the  people  dependent  on  them.  Vari- 
ous measures  designed  to  stabilize  the  economy  of 
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the  rural  sector  and  to  increase  its  contribution  to 
the  economy,  were  taken  to  improve  the  infrastruc- 
ture and  for  research  in  improving  crop  and 
livestock  production  technology.  Farm  assistance 
included  loans  and  subsidies.  Various  programs  in- 
cluded removal  of  irrigation  restrictions  on  surface 
waters  used  for  domestic  use  and  stock,  borehole 
drilling  for  stockmen,  loans  for  jackal-proof  fenc- 
ing, special  economic  benefits  during  drought 
years,  construction  of  reservoirs  for  irrigation 
water,  restrictions  on  wheat  and  flour  imports,  and 
compulsory  exports  of  surplus  maize.  Because  sub- 
sidies, in  addition  to  low-cost  loans  and  below  cost 
government  construction  processes,  were  tied  to 
artificial  price  support  policies,  much  of  the 
agricultural  sector  was  insulated  from  traditional 
market  restrictions.  The  result  was  intensification 
of  resource  use  were  instituted  without  any  restric- 
tions to  encourage  improved  farming  methods. 
Because  of  rises  in  wheat  prices  due  to  import 
restrictions,  regions  once  devoted  to  stockraising 
were  converted  to  intensive  wheat  monoculture. 
Resulting  decreases  in  grazing  and  fodder  produc- 
tion shifted  cattle  production  into  extremely  mar- 
ginal regions  and  the  increasing  grazing  pressures 
in  these  regions  led  to  vegetation  degradation  and 
desert  spread.  While  the  problem  is  recognized, 
there  is  still  evidence  of  lack  of  intra-  or  inter-re- 
gional integration  of  different  branches  of  farming. 
(Casey-Arizona) 
W72-00185 


DESIGN  CONSIDERATIONS  FOR  AGRICUL- 
TURAL DRAINS  ON  THE  COLUMBIA  BASIN 
PROJECT, 

Bureau  of  Reclamation,  Ephrata,  Wash. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-00341 


A  MODEL  FOR  THE  ECONOMIC  EVALUA- 
TION OF  WATER  QUALITY  IN  IRRIGATION, 

Hebrew  Univ.,  Jerusalem  (Israel);  and  Volcani 
Inst,  of  Agricultural  Research,  Bet-Dagan,  (Israel). 
D.  Yaron,  and  E.  Bresler. 

Australian  Journal  of  Agricultural  Economics,  p 
53-62,  June,  1970.  2  fig,  1  tab,  14  ref. 

Descriptors:  "Irrigation,  'Irrigation  water,  'Saline 
soils,  'Salt  tolerance,  'Mathematical  models, 
Economic  efficiency,  Water  quality,  Linear  pro- 
gramming, Optimization. 

An  approach  for  deriving  the  optimal  combination 
of  quality  and  quantity  of  irrigation  water  is 
presented.  The  model  developed  applies  for  given 
conditions  of  climate,  soil,  land  use,  and  the  rela- 
tive cost  of  water  quantity  and  quality;  it  is  subject 
to  restrictions  on  salt  concentrations  in  the  soil 
solution.  The  problem  is  to  find  the  least  cost  com- 
bination of  water  quantity  and  salinity  which  pro- 
vides for  a  given  soil  salinity  index  at  the  end  of  the 
irrigation  period.  Constrained  optimization 
techniques  give  the  necessary  condition  for  the 
least  cost  quantity-quality  combination;  that  is,  the 
marginal  rate  of  substitution  of  water  salinity  for 
quantity  must  equal  the  ratio  of  the  cost  per  water 
unit  adjusted  for  quality  to  the  cost  of  varying  the 
concentration  of  the  given  quantity  of  water  by  one 
p.p.m.  A  leaching  model  for  tracing  salt  distribu- 
tion in  the  soil  profile  under  varying  field  irrigation 
conditions  is  also  presented.  This  model  is  essen- 
tially a  reformulation  of  the  law  of  mass  conserva- 
tion, and  optimal  quantity-quality  combinations  are 
derived  from  it  with  the  aid  of  linear  programming 
methods.  An  illustrative  application  of  this  model  is 
provided.  (Settle-Wisconsin) 
W72-00382 


BEEF  PRODUCTION  ON  IRRIGATED  ALFAL- 

FA-D  PASTURES, 

C.  R.  Acord. 

J  Amer  Vet  Med  Ass.  157  (11):  1970.  1564-1567. 

Copyright  1971,  Biological  Abstracts,  Inc. 

Identifiers:  Alfalfa-D,  Beef,  Bloat,  Control,  Gastro, 

Grass-M,  Intest-Drug,  Irrigated,  Pastures,  Polox- 

alene,  Production. 

W72-00537 


FLOOD  DAMAGE  TO  CROPS  IN  DEPRESSION 
AREAS  OF  NORTHCENTRAL  IOWA, 

D.  W.  DeBoer,  and  W.  F.  Ritter. 
Trans  Asae  (Amer  Soc  Agr  Eng).   13  (5):  1970. 
547-549,    553.   Copyright    1971,    Biological   Ab- 
stracts, Inc. 

Identifiers:    Crops,    Damage,    Depression,   Flood, 
Iowa,  Northcentral,  USA. 
W72-00542 


UNLINED  MOLE  LINES  FOR  IRRIGATION, 

D.  I.  Norum,  and  D.  M.  Gray. 

Trans  Asae  (Amer  Soc  Agr  Eng).  13  (5):  1970. 
661-663,  668.  Copyright  1971,  Biological  Ab- 
stracts, Inc. 

Identifiers:    Clay,    Drainage,    Heavy,    Irrigation, 
Lines,  Method,  Mole,  Tight,  Unlined. 
W72-00545 


FORECASTING  DOWNY  MILDEWS  AND  LATE 
BLIGHT  IN  ISRAEL, 

J.  Palti. 

Israel  J  Agr  Res.  20  (4):  1970.  184.  Copyright 
1971,  Biological  Abstracts,  Inc. 
Identifiers:  Blight,  Cucumber-D,  Deficit,  Downy, 
Forecasting,  Grape-D,  Israel,  Mildews, 
Peronospora-Destructor,  Phytophthora-Investans, 
Plasmopara-Viticola,  Potato-D,  Pseu- 

doperonospora-Cubensis,     Saturation,     Tempera- 
ture, Vine,  Water. 
W72-00549 


OVERHEAD  IRRIGATION  OF  APPLE-D 
ORCHARDS  AS  A  FACTOR  IN  EPDDEMIC 
DEVELOPMENT  OF  BITTER  ROT 

GLOEOSPORIUM-FRUCTIGENUM, 

S.  Pappo. 

Israel  J  Agr  Res.   20  (4):   1970.   184.  Copyright 

1971,  Biological  Abstracts,  Inc. 

Identifiers:       Apple-D,       Bitter,       Development, 

Epidemic,     Factor,     Gloeosporium-Fructigenum, 

High,    Irrigation,    Orchards,    Overhead,    Rainfall, 

Rot,  Temperature. 

W72-00550 


EFFECT  OF  AIR  HUMUMTY  ON  THE 
DEVELOPMENT  OF  POWDERY  MILDEW  ON 
CUCURBITS-D, 

R.  Reuveni,  and  J.  Rotem. 

Israel  J  Agr  Res.   20  (4):   1970.   185.  Copyright 
1971,  Biological  Abstracts,  Inc. 
Identifiers:   Air,  Cucurbits-D,  Development,  Hu- 
midity, Mildew,  Moisture,  Powdery. 
W72-00551 


TRENDS  IN  EPIDEMIOLOGICAL  RESEARCH, 

J.  Rotem. 

Israel  J  Agr  Res.  20  (4):   1970.   185.  Copyright 

1971,  Biological  Abstracts,  Inc. 

Identifiers:        Climatic,        Diseases,        Dispersal, 

Epidemiological,  Plant,  Spore,  Trends. 

W72-00552 


AN  AGRO  METEOROLOGICAL  METHOD  OF 
FORECASTING  THE  APPEARANCE  OF 
GRAPEVINE-D  DOWNY  MILDEW 

PLASMOPARA-VITICOLA  IN  ISRAEL, 

J.  Lomas. 

Israel  J  Agr  Res.   20  (4):   1970.   186.  Copyright 

1971,  Biological  Abstracts,  Inc. 

Identifiers:    Agro,    Annual,    Downy,   Forecasting, 

Grapevine-D,    Humidity,    Israel,    Meteorological, 

Method,  Mildew,  Plasmopara-Viticola. 

W72-00553 


70  YEARS  WITH  WHEAT-M  IN  KENYA, 

F.  F.  Pinto,  and  E.  A.  Hurd. 

East  Afr  Agr  Forest  J.  36  (Spec  Issue).  1970.  1-24. 

Copyright  1971,  Biological  Abstracts,  Inc. 

Identifiers:     Breeding,     Disease,    Grain,     Kenya, 

Milling,  Moisture,  Protein,  Resistance,  Wheat-M, 

Years,  Yield. 

W72-00554 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


THE     FOREST     ENVIRONMENT-PROBLEMS 
AND  PROMISES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06D. 
W72-00010 


SUPPRESSION  OF  CHANNEL-SIDE  CHAPAR- 
RAL  COVER  INCREASES  STREAMFLOW, 

Rocky  Mountain   Forest  and  Range  Experiment 

Station,  Tempe,  Ariz. 

P.  A.  Ingebo. 

Journal  of  Soil  and  Water  Conservation,  Vol  26, 

No  2,  p  79-8 1 ,  March-April  1 97 1 .  4  fig. 

Descriptors:  'Streamflow,  'Flow  agumentation, 
'Vegetation  effects,  'Chaparral,  'Arizona,  Chem- 
control,  Shrubs,  Trees,  Flow  rates.  Watershed 
management,  Rainfall-runoff  relationships. 
Identifiers:  'Streamflow  increases,  'Chaparral 
stream-cover  control. 

Shrubs  and  trees  along  well-defined  stream  chan- 
nels in  a  246-acre  chaparral-covered  watershed  in 
central  Arizona  were  chemically  suppressed  in 
1967.  Both  duration  and  volume  of  streamflow  in- 
creased in  the  2  years  following  treatment.  Stream- 
flow,  which  is  normally  intermittent  during  summer 
and  fall,  became  continuous.  In  1968  and  1969, 
flow  increased  0.63  and  0.97  area  inches  (32  and 
54%),  respectively,  or  in  terms  of  the  treated  area 
only  (15%  of  the  watershed),  4.1  and  6.3  inches, 
respectively.  Most  of  the  increase  in  volume  came 
during  the  time  of  major  flows,  December  through 
April.  Shrub  and  tree  kill  on  the  treated  area  will 
probably  exceed  80%.  Native  grasses  and  forbs  are 
increasing  on  the  treated  area.  ( Woodard-USGS) 
W72-00054 


FOOD  PLAIN  INFORMATION,  BAD  RIVER  AT 
FORT  PIERRE,  SOUTH  DAKOTA. 

Corps  of  Engineers,  Omaha,  Nebr. 

Army  Corps  of  Engineers  Flood  Plain  Report,  May 
1971.  25  p,  2  plate,  3  tab. 

Descriptors:     'Floods,     'flood    damage,    'Flood 

plains,    'South    Dakota,    Regional    flood,    Flood 

forecasting,  Flood  control,  Historic  flood,  Peak 

discharge. 

Identifiers:  'Floods  (Fort  Pierre  S  Dak),  Standard 

Project  Flood,  Intermediate  Regional  Flood. 

Flooding  along  the  Bad  River  at  Fort  Pierre,  South 
Dakota  is  described  to  aid  in  solving  local  flood 
problems  and  in  planning  the  best  utilization  of 
flood-prone  lands.  Maps,  profiles,  cross  sections 
and  other  material  relating  the  extent  of  past  flood- 
ing to  floodswhich  might  occur  in  the  future  are 
based  on  available  records  of  rainfall,  runoff, 
historical  flood  heights,  and  other  technical  data. 
The  greatest  flood  on  the  Bad  River  at  Fort  Pierre 
occurred  in  July  1905  and  had  an  estimated 
discharge  of  70,000  cfs.  The  Intermediate  Regional 
Flood  for  the  Bad  River  at  Fort  Pierre  is  60,000  cfs 
and  the  Standard  Project  Flood  discharge  is 
152,000  cfs.  (Woodard-USGS) 
W72-00055 


DISPATCHING    SYSTEM   FOR   CONTROL   OF 
COMBINED  SEWER  LOSSES, 

Minneapolis-Saint  Paul  Sanitary  District,  Minn. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00080 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Effects  on  Water  of  Man's  Non-Water  Activities— Group  4C 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  ELM  FORK  TRINI- 
TY RIVER,  TRINITY  RIVER  BASIN,  TEXAS, 
1969, 

Geological  Survey,  Austin,  Tex.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-0O097 

THE  DRAINAGE  BASIN  AS  THE  FUNDAMEN- 
TAL GEOMORPHIC  UNIT, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-00102 


DAMS  AND  ECOLOGY-CAN  THEY  BE  MADE 
COMPATIBLE, 

Civil  Engineering  Magazine,  New  York. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-00116 


SOME  ECOLOGICAL  EFFECTS  ON  THE  USE 
OF  PARAQUAT  FOR  THE  CONTROL  OF 
WEEDS  IN  SMALL  LAKES, 

Nature  Conservancy,   Abbots  Ripton   (England). 

Monks  Wood  Experimental  Station;  and  Imperial 

Chemical  Industries  Ltd.,  Jealott's  Hill  (England). 

Jealott's  Hill  Research  Station;  and  Nottingham 

Univ.  (England).  Dept.  of  Botany. 

J.  M.  Way,  J.  F.  Newman,  N.  W.  Moore,  and  F.  W. 

Knaggs. 

The  Journal  of  Applied  Ecology,  Vol  8,  No  2,  p 

509-532,  1971. 

Descriptors:  *Herbicides,  *Aquatic  weed  control, 
♦Paraquat,  *  Environmental  effects,  Diquat,  Algae, 
Algal  control,  Diatoms,  Persistence,  Bacteria, 
Birds,  Fish,  On-site  investigation,  Methodology,  In- 
vertebrates, Amphibians,  Toxicity,  Chara,  Sub- 
merged plants,  Protozoa,  Euglena,  Chla- 
mydomonas,  Chlorophyta,  Scenedesmus, 

Cyanophyta,  Mollusks,  Mites,  Annelids, 
Crustaceans. 

Identifiers:  Biological  effects,  Nottingham  (En- 
gland), Polygonum,  Typha,  Elodea. 

The  results  of  paraquat  applications  to  a  series  of 
small  lakes  were  studied  and  the  biological  effects 
and  paraquat  residue  determinations  described.  In 
two  experiments  in  lakes  at  Oxton,  Not- 
tinghamshire (England),  0.5  mg/1  paraquat 
eradicated  all  submerged  and  floating  plants,  ex- 
cept Polygonum  amphibium  and  Chara,  within  32 
days  of  application.  One  lake  remained  substan- 
tially free  of  vegetation  for  two  years  after  treat- 
ment. No  mats  of  filamentous  algae  developed  in 
the  treated  lakes  although  they  were  widespread  in 
adjacent  untreated  lakes.  Changes  in  species  and 
populations  of  planktonic  algae  and  diatoms  and 
increases  in  population  of  bacteria  soon  after  treat- 
ment were  observed.  Survival  of  captive  popula- 
tions of  Asellus,  Lymnaea  and  Sialis  larvae  up  to 
four  days  after  treatment  and  observations  on  other 
free-living  invertebrates  were  recorded.  The 
chemical  did  not  apparently  cause  any  important 
mortality  of  invertebrates.  Paraquat  disappeared 
rapidly  from  the  water.  Significant  quantities  of  the 
chemical  were  found  in  the  weeds  within  24  hours 
of  application.  There  was  a  gradual  buildup  of 
paraquat  residues  in  bottom  deposits  up  to  32  and 
subsequent  197  days  after  application  with  a 
marked  fall-off  at  364  days.  (Jones-Wisconsin) 
W72-00155 


EXPERIMENTAL  CRITERIA  FOR  STUDYING 
GRASS  CARP  FEEDING  IN  RELATION  TO 
WEED  CONTROL, 

Fish    Culture    Research   Training    Inst.,    Malacca 

(Malaysia). 

G.  A.  Prowse. 

The  Progressive  Fish-Culturist,  Vol  33,  No  3,  p 

128-131,  1971. 

Descriptors:  *Carp,  'Aquatic  weed  control,  *Fish 
diets,  Age,  Size,  Temperature,  Oxygen,  Plankton, 


Copepods,  Rotifers,  Insects,  Algae,  Chara,  Respira- 
tion, Spawning,  Fish  hatcheries. 
Identifiers:     Ctenopharyngodon     idellus,     White 
amur,     Stocking     density,     Dentition,     Malacca 
(Malaysia). 

Doubt  as  to  the  use  of  grass  carp  (white  amur)  for 
aquatic  weed  control  is  resolved  and  evidence  sub- 
stantiated that  it  is  primarily  a  herbivore.  Their 
pharyngeal  teeth  are  peculiarly  adapted  to  tearing 
plant  material.  Succulent  plants  with  negligible 
fiber  have  high  selectivity  and  ingestion-Hydrilla, 
Anacharis,  Elodea,  and  Logarosiphon.  Tempera- 
ture affects  various  fish  activities;  in  Malacca,  feed- 
ing activities  seem  to  decrease  above  33  C.  It  is  not 
clear  whether  the  seasonal  effect  upon  spawning  is 
day-length  or  change  in  temperature  but  ap- 
parently during  the  spawning  season  fish  may  not 
eat.  Size  of  pond  and  stocking  density  are  interact- 
ing factors;  there  is  increasing  evidence  that  in 
small  ponds  fish  suffer  stress  increasing  with  densi- 
ty and  fish  size.  Decrease  in  oxygen  content  lowers 
metabolic  rate  and  activities.  When  fish  are 
violently  or  repeatedly  disturbed,  they  suffer  stress 
which  can  affect  feeding  habits.  Flowing  water, 
possibly  by  flushing  away  excretory  metabolites, 
apparently  increases  ingestion  rate;  flow,  itself,  is 
not  the  causative  agent  but  may  result  in  a  better 
diurnal  oxygen  balance,  however  it  must  be  accom- 
panied by  change  of  water.  Grass  carp  can  be 
trained  to  eat  certain  foods.  (Jones- Wisconsin) 
W72-00163 


HOW  DOES  FOREST-RANGE  CONVERSION  IN 
OZARK  UPLANDS  AFFECT  RUNOFF, 

James  A.  Ferguson. 

Arkansas  Farm  Research,  July-August,  p  3,  197 1 .  1 

tab. 

Descriptors:       *  Runoff,       *  Forests,      *  Arkansas, 

Hydrologic      aspects,     Hardwood,      Pine     trees, 

Precipitation    (Atmospheric),   Seasonal,   Grasses, 

Ranges,  Erosion. 

Identifiers:        *Forest        conversion,        *Ozarks, 

♦Uplands. 

A  25-year  study  is  continuing  in  the  Ozark  uplands 
of  alternative  uses  of  hardwood  forest-ranges  since 
production  of  hardwood  forests  in  that  region  is 
characteristically  very  low.  Information  was 
needed  on  how  the  different  uses  affect  the  area's 
hydrological  characteristics.  Alternative  uses  con- 
sidered are  conversion  of  hardwood  forest  to  ran- 
geland  and  to  higher-producing  softwood  (pine 
forests).  Time  and  amount  of  runoff  were  recorded 
in  six  small  watersheds  (one  in  each  40-acre  range 
block,  two  in  hardwood  blocks,  and  one  in  a  pine 
block).  The  ratio  of  runoff  to  precipitation  for  all 
storms  producing  runoff  during  the  months  of 
December,  January,  and  February  is  recorded  and 
for  runoff-producing  storms  in  the  spring.  Analysis 
shows  that  in  North-central  Arkansas,  the  month  of 
April  has  approximately  twice  the  erosion  hazard 
of  any  other  month.  Preliminary  results  indicate 
that  conversion  of  hardwood  forest  to  pine  without 
mechanical  clearing  produces  a  distinct  reduction 
in  runoff  in  the  first  five  years,  particularly  in  the 
winter  months;  conversion  of  hardwood  forest  to 
rangeland  without  mechanical  clearing  may  in- 
crease runoff  somewhat  for  one  to  two  years,  after 
which  runoff  is  reduced  somewhat  up  to  five  years. 
( Jones- W  isconsin ) 
W72-00164 


DITCH  DRAINAGE  OF  ANISOTROPIC  NON- 
HOMOGENEOUS  POROUS  MEDIA:  A  MODEL 
STUDY, 

Auburn  Univ.,  Ala.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-00309 


MEASUREMENT  OF  INTERFLOW  AND  DEEP 
SEEPAGE  ON  PIEDMONT  WATERSHEDS, 

Clemson  Univ.,  S.C. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-003U 


DESIGN  CONSIDERATIONS  FOR  AGRICUL- 
TURAL DRAINS  ON  THE  COLUMBIA  BASIN 
PROJECT, 

Bureau  of  Reclamation,  Ephrata,  Wash. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-00341 


ESTIMATING  SOIL  PERMEABILITY  RATES, 

Harza  Engineering  Co.,  Chicago,  III. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-00345 


NAVIGATION  CONDITIONS  IN  FORT  SMITH 
REACH,  ARKANSAS  RIVER.  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-00360 


EFFECTS  OF  RESERVOIR  OPERATING  POL- 
ICY ON  RECREATION  BENEFITS, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

J.  M.  Morgan,  and  P.  H.  King. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  765-773, 

August  1 97 1 .  4  fig,  4  tab,  1 5  ref. 

Descriptors:  'Reservoirs,  *Reservoir  operation, 
♦Recreation,  ♦Recreation  demand,  ♦Benefits, 
♦Water  resources  development,  ♦Multiple  pur- 
pose, Water  levels,  Optimization,  Data  collecting, 
Statistics. 

Identifiers:  ♦Quantification,  Losses,  Computerized 
analysis. 

In  recent  years  the  attention  given  recreation  in 
multiple  purpose  water  resource  development  has 
increased  dramatically.  However,  because  of  their 
very  nature,  the  benefits  and  losses  accruing  to 
such  projects  from  recreation,  or  the  lack  of  it, 
have  been  extremely  difficult  to  quantify.  One  of 
the  factors  that  affects  recreation  benefits  is  the 
fluctuation  in  the  water  level  of  the  impoundment. 
This  research  was  undertaken  with  the  goal  of  mak- 
ing available  to  the  water  resources  planner  an  im- 
proved tool  for  including  a  realistic  recreation 
benefit-loss  function  in  the  development  of  a  model 
to  determine  optimum  reservoir  operating  policy. 
Primary  attention  was  given  to  reservoirs  whose 
water  levels  changed  appreciably  during  the 
recreation  season,  but  data  from  reservoirs  that 
were  not  drawn  down  were  also  collected  in  order 
to  maintain  a  control,  so  that  relevant  conclusions 
could  be  drawn.  Background  information  including 
the  normal  level  of  recreation  activity,  accessibility 
of  the  area  to  center  of  population,  weather  pat- 
terns, topographic  features,  and  other  data  per- 
tinent to  specific  cases  were  also  gathered.  A  com- 
puterized analysis  was  developed  in  order  to  quan- 
tify the  results  and  to  draw  conclusions  on  the  basis 
of  statistical  inferences  developed  from  the  data. 
For  the  reservoirs  which  showed  widely  fluctuating 
water  levels,  no  statistically  significant  relationship 
was  shown  to  exist  between  water-level  and  recrea- 
tion attendance  for  the  month  of  July  for  the  nine- 
year  period  1958-1966.  (Strachan-Chicago) 
W72-00399 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


UTILIZATION  OF  INTERSTATE  HIGHWAY 
CONSTRUCTION  TO  CREATE  PRODUCTIVE 
WETLANDS  FOR  WILDLIFE, 

Massachusetts  Univ.,  Amherst,  Dept.  of  Forestry 

and  Wildlife. 

K.  L.  Bergstrom. 

Massachusetts      University      Water      Resources 

Research  Center  Report,  May  1971 .  72  p,  7  fig,  2 

tab,  5 1  ref,  5  append.  OWRR  B-004-Mass  (4). 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C — Effects  on  Water  of  Man's  Non-Water  Activities 


•***^*»»»*^Ji^q»» 


Descriptors:  'Westland,  'Highways,  'Highway  ef- 
fects, 'Habitats,  *  Environmental  effects,  'Wildlife 
habitats,  Recreation,  Scenery,  Highway  beautifica- 
tion,  Planning,  Road  construction,  Road  design. 
Identifiers:  Interstate  highways. 

The  construction  of  interstate  highways  offers  on 
opportunity  to  create  productive  wetlands  with  a 
minimum  of  additional  expense  if  they  are 
developed  as  an  integral  part  of  the  highway. 
Through  the  use  of  the  highway  embankment  as  an 
impoundment  structure  and/or  the  careful  location 
and  development  of  borrow  pits,  numerous  wet- 
lands can  be  developed.  Many  benefits  would  ac- 
crue from  projects  involving  combined  develop- 
ment of  highways  and  wetlands.  The  wetlands 
would  provide  scenic  enhancement  to  the  highway. 
Rest  stops  adjacent  to  wetlands  would  provide 
recreational  opportunities  to  travellers  as  well  as  to 
the  local  citizenry.  Wetlands  create  much  valuable 
habitat  for  a  variety  of  mammals  and  birds  as  well 
as  providing  sources  of  recreation.  These  wetlands 
could  be  excavated  to  the  desired  morphometry 
while  supplying  fill  for  the  highway.  Highway  em- 
bankments could  be  located  so  as  to  provide  water 
retaining  structures  as  needed.  Planning  prior  to 
construction  would  give  assurance  that  the  produc- 
tivity of  the  resultant  wetlands  would  be  improved. 
(See  also  W72-00052)  (Knapp-USGS) 
W72-00053 


EROSION  BY  WATER  ON  HILLSLOPES, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-00106 


THE  FISHERY  POTENTIAL  OF  FOUR 
AQUATIC  ENVIRONMENTS  CREATED  BY  IN- 
TERSTATE ROUTE  91  CONSTRUCTION  IN 
MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst. 

J.  C.  Moulton. 

M.  S.  Thesis,  September  1970.  86  p,  1 1  fig,  8  tab, 

36  ref,  8  append. 

Descriptors:  'Highway  effects,  'Fish  farming, 
'Aquatic  habitats,  'Fish  management,  'Growth 
rates,  'Productivity,  Environmental  effects. 
Habitats,  Aquiculture,  Ponds,  Reservoirs,  Mas- 
sachusetts, Fish  conservation,  Fish  establishment, 
Aquatic  environment.  Reservoir  fisheries,  Yellow 
perch,  Sunfishes,  Bass,  Fish  food  organisms. 
Identifiers:  Construction  effects. 

Four  borrow  pit  ponds  created  as  a  result  of  In- 
terstate Route  91  construction  in  Whately,  Mass., 
were  studied  to  determine  their  fishery  potential. 
Physical,  biological  and  chemical  data  were  col- 
lected to  determine  the  ecological  conditions  in 
each  pond.  These  data  indicate  that  91  South,  91 
Swim  and  91  North  are  capable  of  supporting  a 
warm-water  sport  fishery.  The  low  pH  of  91  Woods 
is  a  limiting  factor  and  no  fish  are  present  here.  Age 
a  growth  studies  were  conducted  on  populations  of 
yellow  perch,  pumpkinseed,  bluegill  and  lar- 
gemouth  bass.  Growth  rates  are  compared  between 
ponds  and  with  other  studies.  Population  estimates 
for  largemouth  bass  in  91  South  are  included.  Yel- 
low perch,  pumpkinseed  and  bluegill  stomachs 
were  examined  for  food  content,  and  terrestrial  or- 
ganisms comprised  only  a  small  portion  of  their 
diets.  The  average  percentage  composition,  per- 
cent volume,  percent  frequency  of  occurrence  and 
total  number  of  organisms  in  biweekly  stomach 
samples  are  presented.  Management  recommenda- 
tions are  made  for  increasing  the  fishery  potential 
of  existing  borrow  pit  ponds  and  guidelines  are 
presented  for  future  construction  and  manage- 
ment. (LeGore-Washington) 
W72-OOI35 


POSSIBLE    EFFECTS   OF   HUMAN   ACTIVITY 
ON  WORLD  CLIMATE, 

British    Meteorological    Office,    Bracknell    (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00171 


WEBERS  FALLS  LOCK  AND  DAM,  ARKANSAS 
RIVER  NAVIGATION  PROJECT:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-00347 
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INTRODUCTION  TO  FLUVIAL  PROCESSES. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00100 


STREAMFLOW,  SEDIMENT-TRANSPORT, 

AND  WATER-TEMPERATURE  CHARAC- 
TERISTICS OF  THREE  SMALL  WATERSHEDS 
IN  THE  ALSEA  RIVER  BASIN,  OREGON, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-00115 


FLOOD-PLAIN  MANAGEMENT  MUST  BE 
ECOLOGICALLY  AND  ECONOMICALLY 
SOUND, 

For  primary  bibliographic  entry  see  Field  02E. 
W72-00117 


THE  GEOMORPHOLOGY  OF  CENTRAL  AUS- 
TRALIA, (GEOMORPHOLOGIE  VON  ZEN- 
TRALAUSTRALIEN  NACH  H.  BREMER), 

Wuerzburg     Univ.     (West     Germany).     Geogra- 

phisches  Institut. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-00170 


05.  WATER  QUALITY 
MANAGEMENT  AND 
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NEW       APPLICATIONS       OF       ON-STREAM 
ANALYSERS  IN  PULP  MILLS, 

Calgon  Corp.,  Pittsburgh,  Pa. 
H.  M.  Rivers,  and  E.  D.  Neuberger. 
Technical  Association  of  the  Pulp  and  Paper  Indus- 
try, Vol  53,  No  7,  July  1970.  p  1250- 1254,  6  fig,  10 
ref. 

Descriptors:  'Pulp  and  paper  industry,  'Automatic 
control.  Measurement,  Acidity,  Alkalinity,  Con- 
ductivity, Chlorine,  Ions,  Water  analysis,  'Moni- 
toring, Pollutant  identification,  Sampling,  'Pulp 
wastes,  Industrial  wastes,  Analytical  techniques. 
Identifiers:  *On-stream  analysis. 

On-stream  analysers  developed  in  recent  years  for 
industrial  water  monitoring  and  control  have  been 
successfully  modified  and  applied  to  certain 
specific  needs  in  pulp  mills.  Automatic  titration 
systems  are  being  used  to  analyse  for  acid  or  alkali 
content  in  pulp  mill  waste  or  process  streams  and 
for  chlorine  residuals  in  bleach  plant  operations. 
Sodium  content  in  recovery  furnace  stack  gas  is 
being  accurately  (0.1  ppm)  and  reliably  deter- 
mined by  a  selective  ion  electrode.  Differential 
conductivity  analysers  are  reliably  and  accurately 
determining  the  effective  alkali  in  kraft  process 
black  liquor  due  to  special  sample  handling  facili- 
ties and  a  unique  means  of  neutralizing  these  sam- 
ples. The  applications  of  on-stream  sampling 
devices  are  reviewed  with  emphasis  on  their  value 
as  pollution  abatement,  quality  control,  plant 
economics  and  research  devices.  By  providing  an 
abundance  of  reliable  information  about  plant 
processes,  automatic  on-stream  analysers  afford 
many  opportunities  for  effecting  improvements  in 
pulping  operations.  (Goessling-Texas) 
W72-00009 


A  FIELD  STUDY  OF  INORGANIC  NITROGEN 
OXIDATION  RATES, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  05B. 

W7  2-000 18 


METHOD  OF  A  NEW  DIFFERENTIAL  THER- 
MAL ANALYSIS, 

Missouri  Univ.,  Columbia. 

L.  Hemphill,  A.  D.  Ray,  and  E.  L.  Simmons. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May6,7,and8,  1969.p  1060-1071,  11  fig,  1  tab,  2 

ref. 

Descriptors:   'Differential  thermal  analysis,  'Or- 
ganic   compounds,    Soaps,    Theoretical    analysis, 
Laboratory  tests,   Organic  wastes,   Temperature, 
'Thermal  properties. 
Identifiers:  'Sensitivity,  Starch,  Copper  oxide. 

A  study  has  been  conducted  to  determine  a  specific 
method  of  differential  thermal  analysis  (DTA)  for 
organic  waste  materials  and  to  determine  the  ex- 
othermic DTA  response.  A  previous  study  in- 
dicated that:  ( 1 )  organic  waste  materials  produced 
characteristic  exothermic  and  endothermic  pat- 
terns; (2)  the  exothermic  peak  was  directly  propor- 
tional to  the  organic  sample  mass;  (3)  the  scope  of 
the  pattern  changed  during  biological  oxidation; 
and,  (4)  the  results  of  DTA,  a  thermogram,  con- 
tains quantitative  and  qualitative  information. 
Copper  oxide  was  selected  as  a  sample  diluent  to 
provide  oxygen  for  the  reaction  on  an  'as  needed' 
basis  and  to  reduce  base-line  drift.  Test  results 
showed  that  this  substance  probably  accounts  for 
an  increased  sensitivity  and  response  due  to  the 
high  thermal  conductivity  of  the  compound.  This 
procedure  was  tested  with  soap  and  soluble  starch, 
separately  and  in  combination.  The  results  were 
reproducible  thermograms  of  the  substances  using 
sample  sizes  as  small  as  3  mg.  Certain  combinations 
of  the  test  materials  produced  a  smeared  thermo- 
gram. Organic  thermograms  show  the  same  type  of 
general  response  developed  in  optical  spectroscopy 
together  with  a  'smear  effect.'  Increased  instrument 
resolution  and  comprehensive  study  are  requisite 
for  development  of  specific  DTA  thermogram-or- 
ganic  molecular  basic  relationships.  (Goessling- 
Texas) 
W72-00030 


A  CRITICAL  REVIEW  OF  BOD  ANALYSIS 
USING  RESPIROMETER  TECHNIQUES, 

Hydroscience,  Inc.,  Leonia,  N.J. 
E.  L.  Barnhart,  and  G.  J.  Kehrberger. 
Proceedings,  Industrial  Waste  Conference,  24th, 
Mah  6,  7,  and  8,  1969,  p  1385-1397.  1 1  fig,  2  tab, 
10  ref. 

Descriptors:  'Biochemical  oxygen  demand,  Nitrifi- 
cation, Mathematical  models,  Carbonaceous  ox- 
ygen demand,  Pollutant  identification,  Computer 
models,  Measurements. 

Identifiers:  'Respirometers,  Seed  concentration, 
Sample  concentration,  Standard  Methods. 

Large  computer  models  of  national  rivers  are  being 
developed  to  provide  information  of  the  steps 
required  to  achieve  the  desired  levels  of  water 
quality.  Current  estimates  of  the  costs  for  these 
steps  are  in  excess  of  250  billion  dollars.  It  is  obvi- 
ous that  better  information  than  that  supplied  by 
the  five  day  BOD  test  must  be  available  for  these 
models.  A  study  of  the  generally  accepted  methods 
of  respirometric  analysis  was  conducted  to  deter- 
mine the  applicability  and  limitations  of  the 
methods.  The  Gibson  respirometer  and  the  War- 
burg apparatus  were  tested  under  conditions  of 
varying  mixing  rates,  seed  concentrations  and  sam- 
ple concentrations.  Baseline  variations  were  deter- 
mined in  order  to  estimate  the  precision  of  the 
systems.  Respirometric  techniques  can  be  used  to 
measure  the  carbonaceous  oxygen  demand  but  the 
random  error  may  become  significant  if  dilute  con- 
centrations are  considered.  Nitrification  is  not  ac- 
curately described  by  respirometer  measurements. 
The  use  of  respirometer  techniques  can  supply  ad- 
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ditional  information  on  the  oxygen  use  require- 
ments, however,  care  must  be  taken  in  the  tests  or 
erroneous  conclusions  can  be  drawn.  The  best 
operating  conditions  are  essentially  those  suggested 
by  Standard  Methods'.  (Goessling-Texas) 
W72-00036 


DIRECT     DIGTAL     CONTROL     AT     GRAND 
RAPIDS,  MICHIGAN, 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  Mich. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-0O043 


GAS  ABSORPTION  IN  A  HETEROGENEOUS 
SYSTEM, 

Iowa  State   Univ.,  of  Science   and  Technology, 
Ames.  Engineering  Research  Inst. 
A.  Mukerjee,  and  G.  T.  Tsao. 

Paper  presented  at  Biochemical  Engineering  Sym- 
posium, Montreal,  Canada,  October  12-15,  1971; 
Canadian  Society  for  Chemical  Engineering.  29  p, 
13  fig,  10  ref.  OWRR  Project  A-032-IA  (7). 

Descriptors:  *Mass  transfer,  *Chemical  reactions, 
•Gases,  'Oxygen,  Heterogeneity,  Organic  com- 
pounds, Organic  acids,  Theoretical  analysis, 
Laboratory  tests,  Analytical  techniques,  Dissolved 
oxygen,  Absorption,  Fermentation. 
Identifiers:  *Gas  absorption  systems,  *Glucose, 
•Gluconic  acid. 

Gas  absorption  in  a  heterogeneous  system  was  in- 
vestigated to  determine  the  effect  of  bacterial  cell 
particles  on  the  mass  transfer  rate  of  oxygen  in  the 
simultaneous  oxidation  of  glucose  to  gluconic  acid. 
Experiments  conducted  with  two  cultures, 
Acetobacter  rancens  (NRRL  B65)  and 
Acetobacter  suboxygens  (NRRL  B72),  showed  ef- 
fects of  surface  activity  of  cellular  particles  on 
mass-transfer  coefficient.  It  was  determined  that 
the  aerobic  oxidation  of  glucose  to  gluconic  acid  is 
a  relatively  fast  peudo-first  order  reaction  with 
respect  to  oxygen,  in  the  presence  of  excess  glu- 
cose. This  reaction  is  enhanced  markedly  by  acetic 
acid  bacteria  B65  and  B72,  the  oxidation  being 
partly  mediated  by  a  cytochrome-dependent  en- 
zyme system.  The  experiment  was  conducted  at  the 
optimal  conditions  of  temperature  (25  degrees  C 
and  pH  6.12)  under  which  the  reaction  was  found 
to  be  rapid.  The  rate  at  which  the  dissolved  oxygen 
concentration  decreased  from  100%  saturation  to 
0%  saturation  is  a  measure  of  the  reaction  rate. 
Under  strict  considerations  the  simultaneous  ox- 
ygen absorption  from  the  atmosphere  should  be  ac- 
counted for  together  with  the  chemical  reaction. 
The  reaction  rate  was  much  greater  than  the  mass 
transfer  coefficient.  (Woodard-USGS) 
W72-0O085 


METHODS    FOR    CHEMICAL    ANALYSIS    OF 
WATERS  AND  WASTEWATERS, 

Department  of  Fisheries  and  Forestry,  Ottawa  (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-00086 


MISSOURI  STREAM  STUDIES  RELATING  TO 

THE  'NEW  LEAD  BELT', 

Missouri  Univ.,  Rolla. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00089 


INTERPRETATION  OF  RESULTS  FROM  THE 
STUDIES  OF  POLLUTION  OF  SURFACE 
FLOWING  WATERS, 

Water  Economics  Research  Inst.,  Wroclaw  (Po- 
land). Water  Protection  Research  Section. 
H.  Manczak,  and  H.  Florczyk. 
Water  Research,  Vol  5,  No  8,  p  575-584,  August 
1971.  14  fig,  9  ref. 

Descriptors:  'Water  quality,  *Streamflow,  'Water 
pollution,  *Self-purification,  *Waste  dilution, 
Streams,  Flow  rates,  Water  chemistry,  Chemical 


analysis,  Hydrologic  data,  Data  collections, 
Sampling,  Stream  gages,  Foreign  projects,  Runoff 
coefficient. 

Identifiers:  *Streamflow-water  quality  relation- 
ships, Great  Britain,  Germany,  Poland. 

Relationships  between  concentration  of  various 
water  quality  parameters  and  the  rate  of  stream- 
flow  were  established  from  data  collected  at  moni- 
toring stations  on  rivers  in  Great  Britain,  Germany 
and  Poland.  Three  basic  types  of  the  curve 
representing  this  correlation  include  data  for  heavi- 
ly polluted  rivers,  for  unpolluted  rivers  and  for 
rivers  with  intermediate  pollution.  The  conditions 
for  the  application  of  this  interpretation  are  that 
the  sampling  of  river  water  is  performed  simultane- 
ously with  the  rate  of  flow  measurements  and  that  a 
sufficient  number  of  observations  is  made 
preferably  over  the  whole  amplitude  of  flows  oc- 
curring in  a  given  research  period.  The  highest 
degree  of  accuracy  in  evaluation  of  the  state  of  pol- 
lution of  a  river  defined  by  means  of  regression 
equations  established  statistically,  is  obtained  from 
the  observations  gathered  by  continuously  operat- 
ing automatic  water  quality  monitoring  stations. 
(Woodard-USGS) 
W72-00125 


THE  CHEMICAL  STATES  OF  COPPER  IN  POL- 
LUTED FRESH  WATER  AND  A  SCHEME  OF 
ANALYSIS  TO  DD7FERENTIATE  THEM, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00126 


CHEMISTRY    OF    NATURAL    WATERS    -    III 
CARBONIC  ACID, 

National  Inst,  for  Water  Research,  Congella  (South 

Africa)  Regional  Lab. 

P.H.Kemp. 

Water  Research,  Vol  5,  No  8,  p  611-619,  August 

1971.  4  tab,  7  ref. 

Descriptors:  *Water  chemistry,  'Natural  streams, 
•Organic  acids,  'Alkalinity,  *Carbon  dioxide, 
Water  temperature,  Mathematical  studies,  Equa- 
tions, Chemical  reactions,  Hydrologic  data,  Data 
collections,  Streams,  Surface  waters,  Foreign  pro- 
jects, Equilibrium,  Atmosphere. 
Identifiers:  *Africa,  'Durban  (South  Africa), 
'Carbonic  acid. 

A  convenient  approximation  equation  to  enable 
the  carbonic  acid  to  be  calculated  from  the  pH  and 
total  alkalinity  is  derived  and  presented  in  tabular 
form,  and  the  direct  determination  of  the  carbonic 
acid  is  discussed.  A  similar  equation  and  table  for 
the  calculation  of  the  free  carbonic  acid  is  also 
given.  The  solubility  of  carbon  dioxide  in  natural 
waters  at  25  degrees  C  depends  on  the  total  al- 
kalinity of  the  water.  Equations  and  a  numerical 
table  enable  the  percentage  saturation  of  a  water 
with  carbon  dioxide  to  be  calculated,  and  it  is  con- 
cluded that  this  percentage  saturation  is  a  more  re- 
liable parameter  for  the  detection  of  pollution  than 
is  the  concentration  of  free  carbonic  acid.  Data  for 
unpolluted  rivers  of  Natal,  South  Africa,  shows  that 
they  are  virtually  in  equilibrium  with  atmospheric 
carbon  dioxide.  If  this  is  a  general  feature  of  sur- 
face waters,  it  explains  why  the  pH  values  of  such 
waters,  even  those  with  very  poor  buffering  powers, 
remain  so  constant.  It  also  explains  why  waters  in 
treatment  works  often  do  not  show  the  pH  response 
to  chemical  dosing  that  they  theoretically  should. 
(Woodard-USGS) 
W72-00127 


ACIDITY  CONTROL  IN  BALD  EAGLE  CREEK 
AND  WEST  BRANCH  SUSQUEHANNA  RIVER, 
CLINTON  COUNTY,  PENNSYLVANIA. 

Geological  Survey,  Harrisburg,  Pa. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00I28 


THE  AUTOMATIC  DETECTION  OF  LOW 
LEVELS  OF  DISSOLVED  FREE  CHLORINE  IN 
FISH  FARMING  EXPERIMENTS  USING  SEA- 
WATER  EFFLUENTS, 

White  Fish  Authority,  West  Kilbride  (Scotland). 

Marine  Fish  Cultivation  Unit. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-00141 


THE  USE  OF  BIOLOGICAL  ANALYSES  AS  IN- 
DICATORS OF  WATER  QUALITY, 

Indiana  State  Univ.,  Terre  Haute.  Dept.  of  Life 

Sciences. 

Richard  D.  Brown. 

Journal  of  Environmental  Health,  Vol  34,  No  1,  p 

62-66,  1971.  7  fig,  11  ref. 

Descriptors:  'Analysis,  'Indicators,  *Water  quali- 
ty, Invertebrates,  Biological  communities,  Diatoms, 
Sampling,  Limestones,  Bioassay,  Potable  water, 
Water  pollution,  Indiana. 

Identifiers:  Macroinvertebrates,  McCormick's 
Creek  (Ind),  Honey  Creek  (Ind). 

To  obtain  the  necessary  information  relevant  to 
characterization  of  a  polluted  situation,  many  dif- 
ferent analyses  may  be  used,  but  the  greatest  con- 
cern is  the  development  of  an  adequate  method  for 
detection  of  life-injuring  substances  in  water  sup- 
plies. Many  attempts  have  been  made  to  utilize  in 
situ  biological  material  as  an  indicator  of  the  state 
of  water  quality.  Recently  methods  utilize  inver- 
tebrate assemblages  as  indicators  of  pollution  to 
avoid  dependence  on  each  particular  species  in  its 
reflection  of  environmental  change.  A  method  of 
biological  analysis  is  described  which  the  sanitarian 
may  utilize  to  obtain  some  indication  as  to  the 
presence  of  life-injuring  substances.  The  method 
involves  tabulation  of  the  number  of  individuals  per 
each  family  of  a  macroinvertebrate  assemblage  and 
fitting  the  data  to  a  truncated  log-normal  distribu- 
tion, which  apparently  represents  the  natural  struc- 
ture for  most  communities.  Four  widely  differing 
points  were  sampled  and  plotted;  the  tabulations 
indicate  community  structures.  While  limitations  of 
this  biological  analysis  are  recognized,  its  intention 
is  to  supplement  established  procedures  and  give 
added  dimension  to  the  process  of  assessing  water 
quality.  (Jones-Wisconsin) 
W72-00154 


THE  USE  OF  RADIOACTIVE  CARBON 
METHOD  IN  STUDIES  OF  TROPHIC  RELA- 
TIONSHIPS OF  PLANKTON  (PRIMENENIE 
RADIOUGLERODNOGO  METODA  DLYA 
ISUCHENIYA  TROFICHESKIKH  VZAIMOOT- 
NOSHENII  V  PLANKTONE), 
Akademiya  Nauk  SSSR,  Leningrad.  Zoologicheskii 
Institut. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00161 


GLOBAL  ENVIRONMENTAL  MONITORING, 

Center  for  the  Environment  and  Man  Inc.,  Hart- 
ford, Conn. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00162 


WATER  RESOURCE  POLLUTANT  IDENTIFI- 
CATION BY  DIGITAL  COMPUTER  ANALYSIS 
OF  REMOTE  INFRARED  SENSOR  SPECTRAL 
INTENSITIES, 

Clemson  Univ.,  S.C.  Dept.  of  Electrical  Engineer- 
ing. 

B.  E.  Gilliland. 

In:  Record  of  the  1969  Institute  of  Electrical  and 
Electronics  Engineers  Systems  Science  and 
Cybernetics  Conference,  October  22-24,  1969, 
Philadelphia,  Penn:  The  Institute  of  Electrical  and 
Electronic  Engineers  Catalog  No  69C37-SSC,  p 
64-69,  1969.  5  fig,  12  ref  OWRR  S-0I6-SC  ( 1 ). 

Descriptors:  *Water  pollution,  'Water  quality  con- 
trol, 'Water  analysis,  'Remote  control,  'Digital 
computers.  Telemetry,  Inrared  radiation,  Analyti- 
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cal  techniques,  Water  quality,  Model  studies,  Spec- 
trometers. 

Identifiers:  'Water  pollutant  identification,  'Water 
quality  monitoring,  Infrared  sensor. 

Digital  computer  analysis  of  remotely  sensed  spec- 
tral radiance  in  a  select  set  of  wavelength  bands  in 
the  middle  infrared  region  was  used  to  identify  pol- 
lutant substances  in  water  bodies.  Qualitative  and 
quantitative  analysis  techniques  were  explored, 
with  applications  in  surveillance  and  monitoring  of 
water  quality,  extended  to  potential  automatic  con- 
trol of  waste  water  discbarge.  Pollution  events  can 
potentially  be  identified  and  monitored  on-line  in 
an  essentially  real-time  operation  using  multiband 
remote  infrared  radiation  sensors  coupled  with  a 
digital  computer.  Identification  of  pollutants  results 
from  a  successful  comparison  of  the  multiband 
spectral  radiance  information  incident  on  the  sen- 
sor system  from  an  unknown  source  to  that  of 
predetermined  and  computer  stored  spectral  signa- 
ture. The  digital  computer  eliminated  problems  as- 
sociated with  complex  logic  circuitry  and  permits 
extension  to  more  sophisticated  pattern  recogni- 
tion strategies  as  needed.  (Woodard-USGS) 
W72-OO305 


EFFECT      OF      HUMIC      ACIDS      ON      IRON 
ANALYSES  IN  NATURAL  WATERS, 

South  Florida  Univ.,  Tampa.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-00315 


DYNAMICS   OF   THE   NITROGEN   CYCLE   IN 
LAKES, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05C. 

W72-00354 


INVESTIGATION  OF  TECHNIQUES  TO  PRO- 
VIDE ADVANCE  WARNING  OF  GROUND- 
WATER POLLUTION  HAZARDS  WITH  SPE- 
CIAL REFERENCE  TO  AQUIFERS  IN  GLA- 
CIAL OUTWASH, 

Washington  State  Univ.,  Pullman.  Water  Research 
Center. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00358 


DETERMINATION  OF  SODIUM  DO  BLACK 
LIQUOR  USING  A  SELECTIVE  ION  ELEC- 
TRODE, 

St.  Regis  Paper  Co.,  West  Nyack,  NY. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-00416 


CONSTANT   FLOW   DELIVERY   DEVICE  FOR 
CHRONIC  BIOASSAY, 

R.  A.  Freeman. 

Trans  Amer  Fish  Soc.    100  (I):    1971.   135-136. 
Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:    Apparatus,   Bioassay,   Chronic,   Con- 
stant,   Delivery,    Device,    Fish,    Flow,    Hatchery, 
Water. 
W72-00527 


5B.  Sources  of  Pollution 


A  FTELD  STUDY  OF  INORGANIC  NITROGEN 
OXIDATION  RATES, 

Michigan  Univ.,  Ann  Arbor. 

C.  T.  Wezernak,  and  J.  J.  Gannon. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  53-68,  9  fig,  5  tab,  11  ref. 

Descriptors:  *Water  pollution  sources,  'Dissolved 
oxygen,  'Nitrification,  Photosynthesis,  Data  col- 
lection, Sampling,  Laboratory  tests,  Effluents,  Pol- 
lutant identification,  'Effluent  streams.  Path  of 
pollutants,  Michigan. 

Identifiers:  'Nitrogenous  oxygen  demand, 
Nitrobacteraceae,  Allylthiourea,  Clinton  River 
(Mich), 'Pontiac  (Mich). 


It  is  generally  recognized  that  nitrogenous  com- 
pounds contained  in  waste  treatment  plant  ef- 
fluents can  have  a  dramatic  impact  on  the  oxygen 
resources  of  the  receiving  stream.  Accordingly,  a 
study  was  conducted  on  the  Clinton  River  below 
Pontiac,  Michigan,  to  determine  the  actual  in- 
fluence of  the  nitrogenous  oxygen  demand  on  the 
dissolved  oxygen  concentrations  in  the  stream.  A 
combined  field  measurement  program  and  labora- 
tory experiments  were  undertaken  to  establish  the 
rates  of  oxidation  of  ammonia  to  nitrites  and 
nitrites  to  nitrates.  Rapid  nitrification  was  observed 
in  the  stream  studied,  indicating  that  inorganic 
nitrogen  oxidation  was  the  major  deoxygenation 
component  in  the  section  studied.  The  data  col- 
lected indicates  that  nitrification  can  be  evaluated 
through  the  use  of  the  equation  derived,  eliminat- 
ing the  need  for  long  term  laboratory  tests  to  deter- 
mine rate  parameters.  The  fact  that  the  data 
needed  for  this  determination  are  taken  from  the 
stream  itself  automatically  takes  into  account  the 
host  of  physical,  chemical  and  biological  factors 
which  influence  the  rate  of  nitrification.  Allylthiou- 
rea at  a  concentration  of  0.5  mg/1  was  used  as  a 
nitrification  inhibitor  in  some  of  the  experiments. 
This  substance  did  not  completely  inhibit  nitrifica- 
tion but  it  did  block  the  first  step  in  the  process. 
(Goessling-Texas) 
W72-00018 


POLLUTANTS  LEACHED  FROM  SELECTED 
SPECIES  OF  WOOD  IN  LOG  STORAGE 
WATERS, 

Oregon  State  Univ.,  Corvallis. 
J.  L.  Graham,  and  F.  D.  Schaumburg. 
Porceedings,  Industrial  Waste  Conference,  24th, 
May  6,7, and  8,  1969,  p  99-1 14,  lOfig,  1  tab. 

Descriptors:  'Water  pollution  sources,  'Leaching, 
Lignins,  Organic  compounds,  Chemical  oxygen  de- 
mand, Total  organic  carbon,  Wood  wastes,  Pollu- 
tant identification. 
Identifiers:  'Log  storage  waters,  Tannins. 

A  study  has  been  conducted  to  determine  quantita- 
tively the  rate  of  leaching  of  selected  pollution  in- 
dicators from  logs  floating  in  fresh  and  saline 
waters.  Douglas  fir  and  ponderosa  pine  logs  were 
submerged  in  tanks  in  the  laboratory  for  these  tests. 
In  each  case  the  water  was  poisoned  to  inhibit  any 
biological  activity  which  might  influence  the  tests 
conducted.  Test  logs  were  submerged  for  periods 
of  from  40  to  80  days  and  tests  were  made  periodi- 
cally on  the  water  to  determine  concentrations  of 
lignin-like  substances  and  tannins,  and  doluble  or- 
ganics  as  measured  by  COD,  TOC  and  total  volatile 
solids  tests.  The  results  of  these  tests  indicate  that: 
( 1 )  bark  contributes  most  of  the  color  producing 
substances  leached  from  floating  logs;  (2)  Pon- 
derosa pine  logs  yield  significantly  greater  quanti- 
ties of  organic  matter  than  Douglas  fir  logs;  (3)  in- 
tact bark  tends  to  reduce  the  initial  rate  of  loss  of 
soluble  organic  matter  from  logs;  (4)  cross-cut 
ends  of  logs  tends  to  expedite  the  release  of  color 
and  soluble  organics;  (5)  the  concentration  of  solu- 
ble organics  in  the  holding  water  affects  the 
leaching  rate;  and,  (6)  the  extraction  of  soluble  or- 
ganics from  floating  logs  occurs  at  a  near  constant 
rate  in  flowing  waters.  (Goessling-Texas) 
W72-00019 


CHLORINATED  HYDROCARBONS:  EMERG- 
ING IMPLICATIONS  IN  REGIONAL 
PLANNING, 

Engineering-Science,  Inc.,  Oakland,  Calif. 

T.  G.  Shea,  and  W.  E.  Gates. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May,  6,  7,  and  8,  1969,  p  1448-1463.  5  tab,  I  fig, 

10  ref. 

Descriptors:  'Water  quality,  'Chlorinated 
hydrocarbon  pesticides,  Waste  water  treatment. 
Agriculture,  Industrial  wastes,  Municipal  wastes, 
Effluents,  Data  collection,  Sediments,  Tidal  effects, 
Advection,  Sewage  treatment,  California,  Water 
pollution  sources,  Pesticides,  Path  of  pollutants. 
Identifiers:  'San  Francisco  Bay-Delta  System,  Mass 
balance. 


The  San  Francisco  Bay-Delta  Water  Quality  Cor 
trol  Program  was  conducted  during  1966-196 
with  the  objectives  of  assessing  the  magnitude  an 
effects  of  waste  water  discharges  in  the  1 2 -count 
area  encompassing  San  Francisco  Bay.  It  was  foun 
that  much  information  on  chlorinated  hydrocai 
bons  in  agricultural  drainage  had  been  developec 
There  was  no  information  which  permitted  an  esti 
mation  of  the  quantities  of  chlorinated  hydrocai 
bons  entering  San  Francisco  Bay  from  municip: 
and  industrial  sources  or  of  the  quantities  of  thes 
substances  from  municipal,  industrial  and  agricul 
tural  sources  being  transported  through  or  accumu 
lating  in  San  Francisco  Bay.  This  study  wa 
designed  to  estimate  emmission  levels  c 
chlorinated  hydrocarbons  in  waste  water,  detei 
mine  concentrations  of  these  substances  in  th 
water  and  sediments  of  the  Bay-Delta  region  and  t 
formulate  a  mass  balance  of  pesticides  into  am 
through  the  area.  DDD-DDT  DDE,  hetachlo 
epoxide  and  lindane  were  found  at  levels  of  300  ti 
1 300  mg/l  in  municipal  primary  and  secondary  el 
fluents.  Two  municipal  effluents  receiving  seconda 
ry  treatment  had  greatly  reduced  levels  of  thes 
substances.  Chlorinated  hydrocarbons  concentra 
tions  in  the  sediment  were  generally  1000  greate 
than  in  the  overlying  water  column.  Mass  balance 
indicate  an  input  of  approximately  20,000  pound 
of  chlorinated  hydrocarbons.  Tidal  action  and  ad 
vection  remove  80%  and  1 5%  is  stored  in  the  wate 
and  sediments  of  the  Bay.  (Goessling-Texas) 
W72-00038 


A  METHODOLOGY  FOR  DETERMINING  OP 
TIMUM  LONGITUDINAL  SPACING  OF  EF 
FLUENT  DISCHARGES  INTO  A  RIVER, 

Massachusetts  Univ.,  Amherst.  Water  Resource 

Research  Center. 

Ronald  W.  Deacon. 

Doctoral  Dissertation,  Industrial  Engineering,  Au 

gust  1970.  131  p,  16  fig,  17  tab,  38  ref.  OWRR  B 

011-MASS(6). 

Descriptors:  'Mathematical  studies,  'Outlets 
'Cost  analysis,  Data  processing,  Dissolved  oxygen 
Biochemical  oxygen  demand,  Dispersion,  Mixing 
Waste  water  treatment,  Water  quality  control,  Ef 
fluents,  Effluent  streams,  Optimum  developmem 
plans. 

Identifiers:  'Stream  assimilative  capacity,  *A1 
gorithms,  'Effluent  discharges. 

Multiple  discharge  points  from  a  single  effluenl 
source,  such  as  a  waste  treatment  plant,  have  beer 
suggested  as  having  some  benefit  over  a  single  out- 
fall. Results  of  testing  here  indicated  that  a  stream 
is  more  able  to  assimilate  increased  quantities  of  in- 
fluent flow  when  the  discharge  is  not  from  a  poinl 
source,  but  from  spaced  sources.  Also,  a  single  out- 
fall causes  the  minimum  D.O.  level  to  be  more  sen- 
sitive to  increased  volumes  of  influent,  often  result- 
ing in  a  violation  of  stream  standards.  An  algorithm 
was  then  formulated  from  the  data  obtained  to 
determine  optimal  configurations.  The  data  then 
required  for  analysis  was  of  five  types:  ( 1 )  Input 
waste  water  conditions;  (2)  Input  stream  condi- 
tions prior  to  the  first  discharge;  (3)  Input  quality 
criteria;  (4)  Input  search  increments;  (5)  Input  cost 
data.  Average  minimum  conditions  of  flow  are 
usually  sufficient  to  ensure  good  plant  operation. 
Use  of  the  algorithm  demonstrated  that  the  cost  of 
optimal  configurations  generally  decrease  as  n  (the 
number  of  outfalls)  increases  from  2  to  a  certain 
value  after  which  the  costs  increase.  A  complete 
description  of  the  algorithm  and  its  applications  are 
presented.  (Lowry-Texas) 
W72-00047 


CHARACTERISTICS  OF  EVAPORATION 
FROM  INDUSTRIAL  WASTES  (OSOBENNOSTI 
ISPARENIYA  S  PROMYSHLENNYKH 

STOKOV), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
V.  I.  Kuznetsov. 

In:  Eksperimental'nyye  Gidrologicheskiye  iss- 
ledovaniya  na  Valdaye;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  181 ,  p  33-60, 
1970  9  fig,  1 1  tab,  7  ref,  append. 
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Descriptors:  'Evaporation,  "Industrial  wastes, 
•Waste  water  (Pollution),  'Pollutant  identifica- 
tion, Effluents,  Water  pollution  sources,  Liquid 
wastes,  Solutes,  Industrial  water,  Industrial  plants. 
Fresh  water,  Water  temperature,  Films,  Water 
vapor,  Vapor  pressure,  Air  temperature,  Humidity, 
Wind  velocity.  Evaporation  pans. 
Identifiers:  *USSR,  Pollutants  (Man-made),  Trans- 
parency, Vapor  tension,  Mineralization. 

Evaporation  from  industrial  wastes  and  from  vari- 
ously colored  fresh  water  was  studied  to  develop 
procedures  for  calculating  evaporation  from  trans- 
parent and  strongly  mineralized  solutions  and 
wastes  produced  by  industries  and  to  estimate  the 
accuracy  of  these  calculations.  Three  categories  of 
pollutants  were  examined:  ( 1 )  highly  transparent 
industrial  wastes,  which  are  multicomponent  solu- 
tions of  highly  concentrated  mineral  salts;  (2) 
weakly  mineralized  industrial  wastes,  which  have  a 
complex  chemical  composition,  a  low  transparency 
and  a  varying  color;  and  (3)  industrial  wastes  with 
surfaces  covered  by  films  of  organic  or  surface-ac- 
tive substances.  A  working  formula  was  derived  for 
all  three  categories  of  industrial  wastes.  Data  on  the 
concentration  of  these  wastes  in  the  surface  layer 
of  liquids  must  be  available  to  calculate  evapora- 
tion from  highly  transparent  industrial  wastes.  To 
calculate  evaporation  from  weakly  mineralized 
wastes  it  is  necessary  to  know  the  temperature  of 
the  evaporating  surface.  To  calculate  evaporation 
from  wastes  with  surface  films,  both  of  these 
characteristics  must  be  known.  A  further  study  of 
evaporation  from  industrial  wastes  calls  for  defin- 
ing the  influence  of  these  characteristics  on 
evaporation  and  for  developing  methods  to  calcu- 
late them.  (See  also  W72-00061 )  (Josefson-USGS) 
W72-00063 


EFFECT  OF  PRECIPITATION  AND  EVAPORA- 
TION ON  CHANGES  IN  SOLUTION  CONCEN- 
TRATION (VLIYANIYE  DOZHDEY  I 
ISPARENIYA  NA  IZMENENIYE  KONTSEN- 
TRATSII  RASTVOROV), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
V.  S.  Golubev. 

In:  Eksperimental'nyye  gidrologicheskiye  iss- 
ledovaniya  na  Valdaye;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  181,  p  61-76, 
1970.  5  fig,  3  tab,  4  ref. 

Descriptors:  *Brines,  *Waste  dilution,  'Precipita- 
tion (Atmospheric),  'Evaporation,  'Sampling,  In- 
dustrial wastes,  Evaporation  pans,  Sodium 
chloride,  Vapor  pressure,  Density,  Seasonal. 
Identifiers:  'USSR,  Brine  concentrations,  Varia- 
tion coefficient. 

Observations  of  the  concentration  of  sodium 
chloride  solutions  (industrial  wastes)  in  0.3-sq-m 
GGI-3,000  evaporation  pans  were  conducted  in 
May-October  1969  to  calculate  brine  concentra- 
tion in  a  surface  layer  as  a  function  of  precipitation 
and  evaporation.  Brine  density  was  found  to  be 
most  dynamic  in  the  uppermost  layer  of  the 
evaporation  pans  and  generally  increased  with  an 
increase  in  the  sampling  depth.  Brine  density  in 
upper  layers  of  the  evaporation  pans  decreased 
during  periods  of  rain  and  gradually  increased  after 
precipitation.  When  precipitation  amounts  were 
small  (up  to  10  mm)  dilution  was  observed  only  in 
the  upper  7-cm  layer.  A  reduced  concentration  was 
observed  in  the  10-15-cm  layer  when  precipitation 
was  10-20  mm  and  extended  to  a  depth  of  30  cm 
when  precipitation  exceeded  40  mm.  Sampling 
must  be  confined  to  a  surface  layer  no  thicker  than 
1  cm  to  determine  the  coefficient  of  reduction  of 
maximum  vapor  tension  above  the  solutions  in  the 
evaporation  pans.  A  total  of  5-10  brine  concentra- 
tion measurements  over  a  10-day  period  are 
required  for  a  reliable  calculation  of  the  average 
10-day  value  of  the  coefficient.  When  measure- 
ments of  brine  concentration  are  limited  to  2-3 
samplings  per  season,  sampling  must  include  the 
entire  depth  of  the  pan.  Brine  concentration  in  the 
surface  layer  of  brine  pans  and  storage  ponds  must 
be  considered  to  accurately  determine  evaporation 
from  the  surface  of  industrial  wastes  and  brines  on 


the  basis  of  the  formulas  examined.  (See  also  W72- 

00061 )  (Josefson-USGS) 

W72-00064 


INFILTRATION  RATES  AND  GROUNDWATER 
QUALITY  BENEATH  CATTLE  FEEDLOTS, 
TEXAS  HIGH  PLAINS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geoscience. 
William  D.  Miller. 

Copy  Available  from  GPO  Sup  Doc  as  SN  5501- 
0125,  $0.65;  Microfiche  from  NTIS  asPB-203  681, 
$0.95.  Environmental  Protection  Agency-Water 
Quality  Office,  Water  Pollution  Control  Research 
Series  Report,  January  1971.  55  p,  26  fig,  1 1  tab,  6 
ref.  EPA  Program  1 6060  EGS  0 1  /7 1 . 

Descriptors:  'Nitrates,  'Groundwater,  Water 
quality,  'Infiltration,  Soils,  Drainage,  Seepage,  Ru- 
noff, Water  pollution  sources,  Path  of  pollutants, 
Water  analysis. 

Identifiers:  'Ogallala  formation,  'Core  chemistry, 
Permeability,  'Texas  High  Plains,  Geologic  en- 
vironment, 'Feedlot  runoff. 

Detailed  field  and  laboratory  studies  of  five 
feedlots  were  conducted  to  determine  field  seepage 
rates  and  distributive  geometry  of  infiltrated  ru- 
noff. Practical  field  seepage  rates  at  these  sites 
ranged  from  2  to  20  feet/year.  Dispersal  rates  of 
ions  in  the  groundwater  zone  varied  from  45  to  400 
feet/year.  Nitrogen  (N03,  N02,  NH4,  Org-N)  and 
common  chemical  parameters  (Ca,  Mg,  Na,  K,  CI, 
S04,  TDS,  pH,  and  conductance)  were  determined 
in  cores  and  groundwater  samples;  based  on 
groundwater  analyses  from  80  Texas  High  Plains 
feedlots,  rates  of  concentration  of  N03-N  and  CI  in 
groundwater  beneath  feedlots  range  from  0.07  to 
0.4  p. p.m.  per  year,  and  average  0.17  p. p.m.  per 
year.  Laboratory  determined  constant  head  verti- 
cal permeability  of  cores  from  22  feedlot  sites 
revealed  a  range  in  values  of  .0 1  to  .00000 1  cm/sec 
for  Ogallala  sediments,  .0001  to  10  to  the  minus 
7th  power  cm/sec  for  near-surface  material  of 
floodplains  and  feedpen-runoff  surfaces,  and  values 
of  .000001  to  10  to  the  minus  8th  power  cm/sec  for 
playa  clay.  Factors  related  to  runoff-infiltration 
were  correlated  with  groundwater  quality,  and  it 
was  determined  that  local  surficial  material  and  re- 
gional soils  patterns  are  closely  related  to  quality  of 
groundwater  beneath  feedlots.  Direct  correlation 
of  water  quality  does  not  exist  with  feedpen-runoff 
slope,  cattle  load,  and  surface-area  ratios  of 
drainage  basin  to  collection  system. 
W72-00083 


MISSOURI  STREAM  STUDIES  RELATING  TO 
THE  'NEW  LEAD  BELT', 

Missouri  Univ.,  Rolla. 

B.  Wixson,  and  E.  Bolter. 

Proceedings,  Mining  Environmental  Conference, 

University  of  Missouri-Rolla,  April  16-18,  1969.  p 

9-20,  6  fig,  1 1  ref.  OWRR  B-021-MO  (4). 

Descriptors:  'Water  pollution  sources,  'Mine 
wastes,  'Heavy  metals,  'Mining,  'Missouri, 
Copper,  Surface  waters,  Streams,  Water  quality, 
Chemical  analysis,  Mine  water,  Ecology,  Fish,  Pol- 
lutant identification. 
Identifiers:  'Lead  mining  (Mo),  Zinc. 

The  recent  development  of  one  of  the  world's  lar- 
gest lead-zinc  deposits  in  the  Viburnum  Trend  or 
'New  Lead  Belt'  of  South  East  Missouri  is  altering 
the  presently  non-industrialized  and  sparsely  popu- 
lated Ozark  environment.  The  mining  development 
is  located  in  Reynolds  and  Iron  Counties,  approxi- 
mately 70  miles  southeast  of  Rolla,  Missouri.  Indus- 
trial population  is  limited  to  a  north-south  belt 
some  40  miles  in  length  and  the  streams  affected 
are  in  the  Black  River  Basin  and  among  some  of  the 
best  water  resources  in  Missouri.  Heavy  metal  stu- 
dies indicated  that  the  range  of  values  for  copper, 
lead  and  zinc  were  from  1-20  ppb.  The  most 
frequently  occurring  values  for  all  3  elements  were 
from  4-6  ppb.  This  parameter  was  used  as  the  nor- 
mal background.  The  values  for  copper,  lead  and 
zinc  in  the  waters  of  the  Bee  Fork,  below  the  point 


of  confluence  with  mine  and  milling  waste,  show, 
on  the  average,  an  increase  of  2-3  fold  over 
background.  The  range  of  values  in  this  part  of  the 
stream  was  from  background  to  about  50  ppb. 
However  the  concentrations  of  heavy  metals  now 
present  in  the  tailing  discharges  do  not  approach 
the  limits  of  acute  toxicity  to  fish  or  to  present 
other  stream  pollution  problems  at  this  time.  No 
significant  changes  in  water  quality  were  found  for 
dissolved  oxygen,  alkalinity,  hardness  or  stream 
temperature.  (Woodard-USGS) 
W72-00089 


RESIDUES  IN  FISH,  WILDLIFE,  AND  ESTUA- 
RIES, 

National    Marine    Fisheries    Service,    Auke    Bay, 

Alaska.  Biological  Lab. 

H.  S.  Sears,  and  W.  R.  Meehan. 

Pesticides  Monitoring  Journal,  Vol  5,  No  2,  p  21 3- 

217,  September  1971.1  fig,  2  tab,  5  ref. 

Descriptors:  'Water  pollution  sources,  'Herbi- 
cides, 'Estuaries,  'Environmental  effects,  'Alaska, 
Ecology,  Ecosystems,  Fish,  Forestry,  Clear-cutting, 
Vegetation,  Control,  Watershed  management, 
Water  quality,  Data  collections,  Chemical  analysis, 
Wildlife  conservation,  Aquatic  insects,  Aquatic 
life,  Water  quality  control. 
Identifiers:  'Nakwasina  River  (Alaska). 

On  June  6  and  7,  1968,  the  U.S.  Forest  Service 
sprayed  2,4-D  over  the  Nakwasina  River  drainage 
on  Baranof  Island  in  southeastern  Alaska  to  control 
growth  of  red  alder  ( Alnus  rubra)  in  clearcut  forest 
lands  of  Sitka  spruce  (Picea  sitchensis)  and  western 
hemlock  (Tsuga  heterophylla).  The  objective  of 
the  spraying  project  was  to  promote  growth  of 
seedlings  of  spruce  and  hemlock  by  retarding 
growth  of  fast-growing  broad-leaved  plants.  About 
400  acres  of  cutover  lands  were  treated  with  butyl 
2,4-dichlorophenoxyacetate  at  the  rate  of  2  lb/acre 
acid  equivalent.  No  immediate  mortality  to  sal- 
monid  fishes  or  aquatic  invertebrates  was  attributa- 
ble to  the  spray.  Samples  of  water  and  fish  had  con- 
centrations of  2,4-D  well  below  the  level  generally 
considered  to  be  lethal  to  aquatic  organisms. 
(Woodard-USGS) 
W72-00122 


A  PROCEDURE  FOR  TRACING  OF  KRAFT 
MILL  EFFLUENT  FROM  AN  OCEAN  OUT- 
FALL BY  CONSTITUENT  FLUORESCENCE, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 

D.  J.  Baumgartner,  M.  H.  Feldman,  and  C.  L. 

Gibbons. 

Water  Research,  Vol  5,  No  8,  p  533-544,  August 

1971.  16  fig,  12  ref. 

Descriptors:  'Water  pollution  sources,  'Tracers, 
'Effluents,  'Industrial  wastes,  'Oceans,  Water  pol- 
lution control,  Tracking  techniques,  Path  of  pollu- 
tants, Fluorescence,  Instrumentation, 
Wavelengths. 

Identifiers:  'Constituent  fluorescence,  'Paper  mill 
wastes,  Plume  tracking. 

Fluorescent  spectra  from  four  kraft  mills'  effluents 
demonstrate  excitation  and  emission  bands  useful 
for  tracing  a  waste  discharge  plume  in  the  ocean. 
The  band  wavelengths  and  relative  energy  intensi- 
ties were  somewhat  variable  from  mill  to  mill  and 
can  be  variable  over  a  period  of  time  at  each  mill  so 
that  complete  excitation  and  emission  scans  should 
be  made  with  a  laboratory  instrument  for  each  trac- 
ing study  in  order  to  choose  the  most  effective 
wavelengths  for  excitation  and  emission.  For  the 
same  reasons  a  response-dilution  calibration  curve 
should  be  made  for  each  trial.  The  samples  from 
Georgia-Pacific  suggest  the  capability  to  trace  their 
plume  until  diluted  between  100  and  1000  times. 
The  shorter  excitation  and  emission  wavelengths 
used  (210nm  and  310  nm,  respectively)  were  more 
useful  (and  more  stable  with  time)  than  the  longer 
wavelength  peaks  (350  nm  and  450  nm,  respective- 
ly). It  does  not  appear  necessary  to  correct  for  time 
decay  of  fluorescence  during  the  time  of  travel  in 
the  plume  or  for  the  time  lapse  between  sample  col- 
lection and  analysis,  up  to  48  h.  (Woodard-USGS) 
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W72-00123 


THE  CHEMICAL  STATES  OF  COPPER  IN  POL- 
LUTED FRESH  WATER  AND  A  SCHEME  OF 
ANALYSIS  TO  DIFFERENTIATE  THEM, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 
M.J.  Stiff. 

Water  Research,  Vol  5,  No  8,  p  585-599,  August 
1971.  2  fig,  6  tab,  15  ref. 

Descriptors:  'Water  pollution  sources,  'Copper, 
'Surface  waters,  'Fresh  water,  'Water  chemistry, 
Chemical  reactions,  Chemical  properties,  Toxicity, 
Fish,  Copper  compounds,  Chemical  degradation, 
Analytical  techniques,  Data  collections.  Organic 
compounds,  Suspended  load.  Sediments,  Chemical 
analysis,  Hydrologic  data. 

Copper  may  be  present  in  polluted  surface  fresh 
waters  both  associated  with  suspended  solids  and  in 
different  soluble  chemical  states.  The  most  likely 
soluble  forms  of  copper  are  its  complexes  with  car- 
bonate, cyanide,  amino  acids  and  polypeptides,  and 
humic  substances  as  well  as  the  free  cupric  ion.  An 
analytical  scheme  was  devised  to  differentiate 
quantitatively  these  soluble  forms  of  copper. 
Analytical  results  showed  that  much  of  the  copper 
present  in  river  water,  was  associated  with 
suspended  solids  and  that  soluble  copper  consists 
almost  entirely  of  complexed  forms.  (Woodard- 
USGS). 
W72-00126 


ACIDITY  CONTROL  IN  BALD  EAGLE  CREEK 
AND  WEST  BRANCH  SUSQUEHANNA  RIVER, 
CLINTON  COUNTY,  PENNSYLVANIA. 

Geological  Survey,  Harrisburg,  Pa. 

H.N.FIippo.Jr. 

Geological    Survey   Open-File    Report,    February 

1971.  28  p,  8  fig,  2  ref. 

Descriptors:  'Water  analysis,  'Water  quality, 
♦Acid  mine  water,  'Regulated  flow,  'Water  quali- 
ty control,  Streams,  Fish,  Acidity,  Alkalinity, 
Pennsylvania,  Streamflow,  Water  pollution  control, 
Acidic  water,  Reservoirs,  Water  pollution  sources. 
Identifiers:  'Bald  Eagle  Creek  (Penn), 
'Susquehanna  River  (Clinton  Co  Penn). 

Regression  analysis  of  chemical  and  physical  data 
collected  on  Beech  Creek  in  Clinton  County, 
Pennsylvania  in  two  curves  that  relate  the  concen- 
tration of  free  hydrogen  ion  to  the  electrical 
specific  conductance  of  the  water.  These  curves 
provide  a  means  of  estimating,  through  use  of  data 
telemetered  from  a  water-quality  monitor  on  Beech 
Creek,  the  acid  load  in  the  stream  at  any  time. 
These  estimates  of  acid  loads  in  Beech  Creek  ena- 
ble the  operators  of  Foster  Joseph  Sayers  Dam  on 
Bald  Eagle  Creek  to  release  sufficient  alkaline 
water  from  the  reservoir  to  prevent  fish  kills  in 
lower  Bald  Eagle  Creek  that  could  be  caused  by  the 
acid  from  Beech  Creek.  The  acid  content  of  the 
West  Branch  Susquehanna  River  upstream  from 
the  city  of  Lock  Haven  usually  exceeds  the  amount 
that  can  be  neutralized  by  Bald  Eagle  Creek.  How- 
ever, inasmuch  as  the  alkaline  content  of  Bald 
Eagle  Creek  exceeds  the  amount  required  to  effec- 
tively neutralize  the  acidity  of  Beech  Creek,  some 
water  may  be  conserved  in  the  reservoir  for  the 
purpose  of  improving  the  quality  of  the  West 
Branch  when  the  river  is  unusually  acid. 
(Woodard-USGS) 
W72-00128 


PUBLIC  PERCEPTION  OF  ENVIRONMENTAL 
QUALITY  IN  TUCSON,  ARIZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Geography;  and 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00174 


RADIOACTIVE  WASTE  AND  THE  ENVIRON- 
MENT, 

George  Washington  Univ.,  Washington,  D.  C.  Na- 
tional Law  Center. 


H.  P.  Green. 

Natural  Resources  Journal,  Vol  11,  No  2,  p  281- 

295,  April  1971.  1 5  p,  52  ref. 

Descriptors:  'Radioactive  wastes,  'Hazards,  'En- 
vironment, 'Public  rights,  Radiation,  Fallout, 
Radioactive  waste  disposal.  Waste  disposal,  Air 
pollution,  Industrial  wastes,  Radioactivity  effects, 
Water  pollution,  Water  pollution  sources,  Water 
pollution  control,  Thermal  pollution,  Regulation, 
Administration,  Administrative  agencies.  Federal 
government,  Jurisdiction,  Radioactivity. 

This  article  deals  exclusively  with  radioactive 
wastes  generated  by  the  peaceful  use  of  atomic 
energy,  particularly  those  generated  in  connection 
with  nuclear  power  plants.  Radioactive  wastes  are 
placed  into  two  general  categories:  ( 1 )  low-level 
wastes,  which,  it  is  believed,  can  safely  be 
discharged  into  the  biosphere;  and  (2)  high  level 
wastes  which,  because  of  their  radioactive  longevi- 
ty, biological  risks,  and  concentrations  of 
radionuclides,  must  be  perpetually  isolated  from 
the  biosphere.  The  present  methods  for  disposing 
of  both  types  of  radioactive  wastes  are  considered, 
with  special  attention  focused  upon  the  potential 
harm  that  exists  in  each  disposal  method.  Next,  the 
systems  of  national  legal  controls  are  considered, 
with  emphasis  upon  actions  of  the  Atomic  Energy 
Commission.  The  author  puts  forth  two  basic 
propositions  in  this  area.  First,  atomic  energy 
technology  involves  substantial  benefits  to  our 
society.  Second,  the  use  of  this  technology 
generates  wastes  which,  if  discharged  or  disposed 
of  in  the  biosphere,  create  some  degree  of  risk.  The 
article  then  considers  in  detail  the  system  for 
balancing  these  two  contrasting  propositions  and 
the  effect  of  such  balancing  upon  the  future  of 
mankind.  (Horwitz-Florida) 
W72-00193 


EVALUATION  OF  DISPERSED  POLLUTIONAL 
LOADS  FROM  URBAN  AREAS, 

Oklahoma    Univ.,    Norman.    Bureau    of    Water 

Resources  Research. 

Jerry  G.  Cleveland,  George  W.  Reid,  and  Jim  F. 

Harp. 

Available   from    National   Technical   Information 

Service  as  PB-203  746,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  April,  1970.  213  p,  7  fig,  38  tab,  33 

ref,  5  append.  FWPCE  Project  16090  DBX. 

Descriptors:  'Dispersion,  'Land  use,  'Watersheds 
(Basins),  Oklahoma,  'Model  studies,  Path  of  pollu- 
tants, Water  pollution  sources,  Human  population, 
Cities,  Municipal  wastes,  Statistical  methods,  'Cor- 
relation analysis,  'Regression  analysis,  'Forecast- 
ing, Seasonal,  Nutrients,  Solid  wastes,  Bacteria. 
Identifiers:  'Tulsa  (Oklai),  'Pollution  loads,  'Pol- 
lution concentrations,  'Urban  runoff.  Component 
analysis,  Population  density,  Commercial  density, 
Streets,  Environmental  index. 

The  objective  was  to  develop  a  technique  of 
evaluating  the  dispersed  pollutional  loads  from 
urban  runoff.  The  technique  involved  analytically 
determining  several  pollutant  parameters  from 
twelve  separate  drainage  basins,  and  then  correlat- 
ing the  pollution  levels  to  land  use  practices.  The 
study  used  the  statistical  tools  of  correlation  coeffi- 
cients, component  analysis,  and  multiple  regression 
analysis  to  develop  predictor  models  for  estimating 
urban  dispersed  pollutional  concentrations  and 
loads.  Separate  mathematical  equations  for  esti- 
mating the  expected  seasonal  bacterial,  organic, 
nutrient,  and  solid  concentrations  from  urban  ru- 
noff were  developed.  The  predictors  used  in  the 
equations  were  common  urban  area  variables,  such 
as  population,  population  density,  commercial 
establshment  density,  percentage  of  streets,  and  en- 
vironmental index.  Twelve  mixed  land  use  drainage 
basins  located  in  the  City  of  Tulsa,  Oklahoma,  were 
used  as  the  test  areas.  Detailed  land  use  informa- 
tion was  provided  by  the  Tulsa  Metropolitan  Area 
Planning  Commission's  Land  Activity  File. 
W72-00355 


OCEAN  OUTFALL  DESIGN:  PART  I  -  LITERA- 
TURE REVIEW  AND  THEORETICAL 
DEVELOPMENT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
D.  J.  Baumgartner,  and  D.  S.  Trent. 
Available  from  the  National  Technical  Information 
Service  as  PB-203  749,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Interim  report,  April  1970.  129  p,  26 
fig,  2  tab,  61  ref.  EPA  Program  16070  DBH. 

Descriptors:    'Outlets,    Oceans,    Design    criteria, 
'Water  disposal,  Estuaries,  Coasts,  Water  pollution 
sources,   Waste   treatment,   'Reviews,   Bibliogra- 
phies, Discharge  (Water). 
Identifiers:  'Ocean  outfall  design. 

The  growth  of  population  and  industry  in  the 
coastal  regions  of  the  country,  along  with  increased 
use  of  coastal  waters  for  disposal  of  wastes 
produced  inland,  presents  the  potential  of  new  or 
increased  pollution  in  a  valuable  national  resource. 
In  order  to  assure  that  marine  water  quality  is  main- 
tained and  enhanced  for  present  and  future  water 
uses,  each  source  of  waste  input  must  be  evaluated 
for  its  impact  on  the  environment.  Treated  wastes 
must  be  discharged  in  such  a  manner  and  location 
that  the  resulting  concentrations  and  contact  times 
do  not  violate  the  water  quality  requirements 
specified  for  the  desired  water  uses.  The  disposal 
process  can  be  designed  within  these  constraints 
through  a  mix  of  at  least  four  techniques:  degree 
and  type  of  waste  treatment;  site  selection;  outfall 
or  barge  distribution  of  wastes;  barrier  construc- 
tion. This  report  presents  a  review  of  the  literature 
pertinent  to  the  theoretical  development  of  present 
ocean  outfall  design  technology  as  it  applies  to 
waste  discharges  in  general.  (Gruchalla-EPA) 
W72-00356 


INVESTIGATION  OF  TECHNIQUES  TO  PRO- 
VIDE ADVANCE  WARNING  OF  GROUND- 
WATER POLLUTION  HAZARDS  WITH  SPE- 
CIAL REFERENCE  TO  AQUIFERS  IN  GLA- 
CIAL OUTWASH, 

Washington  State  Univ.,  Pullman.  Water  Research 
Center. 

James  W.  Crosby,  III,  D.  L.  Johnstone,  R.  L. 
Fenton,  C.  H.  Drake,  and  W.  J.  Purves. 
Available  from  the  National  Technical  Information 
Service  as  PB-203  748,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Final  report,  August  1971.  148  p,  48 
fig,  19  tab,  104  ref,  2  append.  OWRR  B-005- 
WASH(5). 

Descriptors:  Groundwater,  'Water  pollution, 
'Septic  tanks,  'Soil  disposal  fields,  Aquifers,  Soil 
moisture.  Pollutant  identification,  Washington, 
Glacial  soils,  Sands,  Gravels,  Clays,  Infiltration, 
Water  pollution  sources. 

Identifiers:  'Spokane  Valley  (Wash),  'Ground- 
water pollution,  'Glaciofluvial  material,  Spokane 
(Wash),  Glacial  outwash. 

Findings  are  recorded  of  a  six-year  investigation  of 
pollution  hazards  involved  with  the  use  of  septic 
tanks  and  drainfields  in  the  Spokane  Valley  of  east- 
ern Washington.  The  geological  setting  of  the  study 
area  was  investigated  by  gravimetric  and  refraction 
seismic  methods.  The  results  of  these  studies  in- 
dicated a  generally  simple,  U-shaped  valley  incised 
in  ancient  granitic  and  metamorphic  rocks.  Valley 
fill  materials  appear  to  be  almost  entirely  glacioflu- 
vial sands  and  gravels.  Previously  postulated  basalt 
flows  and  Latah  clays  are  probably  not  present  in 
significant  amounts.  Drilling  and  sampling  of  local 
drainfields  revealed  that  the  upper  moist  and  wet 
valley  fill  materials  pass  into  dry  sands  and  gravels 
at  depth.  This  phenomenon  prompted  a  postulate 
that  drainfield  fluids  must  be  moving  laterally 
rather  than  vertically.  Confirmatory  laboratory 
measurements  of  soil  moisture  tension  showed  all 
of  the  soils,  at  depth,  to  be  in  a  state  of  high 
moisture  deficiency.  Routine  geophysical  logging 
of  monitor  wells  indicated  that  moisture  movement 
and  variations  were  confined  to  upper  soil  layers. 
Infiltration  tests  substantiated  other  findings  con- 
cerning the  movement  of  soil  moisture.  Extensive 
sampling  and  analysis  of  surface  and  ground  waters 
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revealed  no  evidence  of  gTound-water  contamina- 
tion. Surface  waters  are  generally  of  good  quality 
east  of  Spokane  but  are  seriously  degraded  in  the 
immediate  Spokane  area. 
W72-0O358 


HAZARDS  OF  MERCURY,  SPECIAL  REPORT 
TO  THE  SECRETARY'S  PESTICIDE  ADVISO- 
RY COMMITTEE,  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE. 

Environmental  Research,  Volume  4,  1971,  p  1-69. 
Earlier  version  abstracted  as  W71-04558,  Vol  4, 
No9,May  1,  1971. 

Descriptors:  *Water  pollution  effects,  *Path  of  pol- 
lutants, *Hazards,  'Poisons,  *Heavy  metals,  Water 
quality,  Water  pollution  sources,  Public  health, 
Chemical  wastes,  Organic  compounds,  Safety, 
Monitoring,  Human  pathology. 
Identifiers:  *  Mercury,  'Methylmercury. 

The  problem  of  mercury  contamination  in  the 
United  States  is  potentially  grave.  The  problem  has 
been  under  intensive  study  for  some  years  in 
Sweden  and  Finland  where  the  patterns  of  usage  of 
mercury  are  similar  to  those  in  the  United  States. 
The  present  situation  stems  from  the  extensive 
recent  increase  in  the  industrial  and  agricultural 
uses  of  mercury.  Methylmercury  is  concentrated 
several  thousand  times  in  fish  and  shellfish,  partly 
through  contamination  of  their  food  and  partly 
through  its  presence  in  the  water.  The  relative  ease 
with  which  methylmercury  passes  the  "blood-brain 
barrier'  accounts  for  severe  neurologic  manifesta- 
tions. The  sources  of  mercury  contamination, 
which  caused  a  recent  poisoning  disaster  in  Mina- 
mata Bay  and  Niigata,  Japan,  were  discharges  from 
plants  using  mercury  catalysts  in  the  manufacture 
of  vinyl  chloride  and  acetaldehyde.  Methylmercury 
was  preformed  in  the  effluent  of  these  factories. 
This  report  is  an  assessment  of  hazards  of  mercury 
as  of  mid-1970.  It  contains  many  specific  recom- 
mendations aimed  at  better  understanding  and 
solution  of  the  mercury  problem  in  the  United 
States.  (Knapp-USGS) 
W72-00374 


ENVIRONMENTAL  CONTROL  OF  GROWTH 
AND  DIFFERENTIATION  IN  MULTICELLU- 
LAR PHOTOSYNTHETICS, 

Washington  Univ.,  St.  Louis,  Mo. 

H.  Wayne  Nichols. 

Available  from  the  National  Technical  Information 

Service  as  AD-725  497,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Final  report  Nov  17,  1970.  6  p.  ONR 

grant  NR  104-801. 

Descriptors:     *Algae,     'Ecology,     Environment, 
Photoperiodism,     Growth     rates,     Temperature, 
Biochemistry,  Physiology,  Light. 
Identifiers:  Photosensitivity. 

A  summary  is  given  of  a  research  project  which 
concerned  itself  with  basic  development  and 
behavioral  aspects  of  unicellular  and  multicellular 
red  algae.  Various  physiological  and  biochemical 
characteristics  of  the  algae  have  been  studied,  and 
techniques  for  control  of  certain  developmental 
aspects  of  the  organisms  in  the  laboratory  have 
been  developed.  To  date  the  research  has  basically 
involved  physical  aspects  of  the  environment.  How- 
ever, it  is  now  clearly  evident  that  chemical  events 
occurring  within  the  diffemtiating  cellular  systems 
must  be  studied  and  related  to  such  physical  con- 
trol mechanisms  as  photoperiodicity,  temperature 
and  light  quality. 
W72-00377 


INTERSTATE      WATER      POLLUTION      CON- 
TROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00397 


INDUSTRIAL         EFFLUENTS         OF         THE 
NORTHWEST, 

Cornell,  Howland,  Hayes,  Merryfield/Hill,  Corval- 

lis,  Oreg. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00427 


WHAT  IS  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00462 


WASHINGTON  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 
For  primary  bibliographic  entry  see  Field  06E. 
W  7  2-005 14 


TRITIUM    IN    SURFACE   WATER   NETWORK 
JANUARY-JUNE  1970. 
US  Public  Health  Serv. 

Radiol  Health  Data  Rep.  11  (11):  1970.  638-639. 
Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:  Counter,  January-June,  Liquid,  Moni- 
toring,   Network,    Rivers,    Scintillation,    Surface, 
Tritium,  USA,  Water. 
W72-00521 


RADIOACTIVITY    IN    AIRBORNE    PARTICU- 
LATES AND  PRECIPITATION. 

US  Public  Health  Serv. 

Radiol  Health  Data  Rep.  11  (11):  1970.  641-649. 
Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:    Airborne,   Particulates,   Precipitation, 
Radioactivity,  USA. 
W72-00522 
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RESIDUES  IN  FISH,  WILDLIFE,  AND  ESTUA- 
RI£S, 

National    Marine    Fisheries    Service,    Auke    Bay, 

Alaska.  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00122 


CHEMICAL  AND  BIOLOGICAL  CONDITIONS 

IN  BALD  EAGLE  CREEK  AND  PROGNOSIS  OF 

TROPHIC    CHARACTERISTICS    OF    FOSTER 

JOSEPH      SAYERS      RESERVOIR,      CENTRE 

COUNTY,  PENNSYLVANIA, 

Geological      Survey,      Harrisburg,      Pa.,      Water 

Resources  Div. 

H.N.  Flippo.Jr. 

Geological   Survey   Open-file   Report,   December 

1970.  48  p,  2  fig,  5  tab,  21  ref,  append. 

Descriptors:  *Reservoirs,  'Impaired  water  quality, 
'Nutrients,  'Post-impoundment,  Thermal  stratifi- 
cation, Chemical  stratification,  Bioindicators, 
Aquatic  plants.  Soil  chemical  properties.  Reservoir 
silting,  Pennsylvania. 

Identifiers:  'Foster  Sayers  Reservoir  (Penn),  Bald 
Eagle  Creek,  Centre  County. 

Foster  Joseph  Sayers  Reservoir  will  be  impounded 
on  moderately  fertile  soils;  however,  its  water 
source,  Bald  Eagle  Creek,  is  a  bicarbonate-water 
stream  that  is  overly-enriched  with  nutrients. 
About  650  of  the  1,730  acres  to  be  inundated  in 
summer  are  subject  to  infestation  with  aquatic 
weeds.  Nuisance  algal  'blooms'  are  expected  to 
occur  in  summer.  The  reservoir  will  stratify  in  early 
summer  and  water  released  for  conservation  pur- 
poses and  acid  neutralization  will  consist  mostly  of 
hypolimnetic  water.  This  water  will  be  nearly 
depleted  in  dissolved  oxygen  and  will,  at  times, 
contain  relatively  high  concentrations  of  heavy 
metallic  ions  and  hydrogen  sulfide.  (Flippo-USGS) 
W72-00129 


A  COMPARATIVE  ASSESSMENT  OF  POLLU- 
TION'S EFFECT  ON  THE  BENTHIC  MACROIN- 
VERTEBRATES  OF  THE  MILLERS  RIVER, 
MASSACHUSETTS  USING  FACTOR  ANALY- 
SIS, DIVERSITY,  INDICES  AND  CLUSTER 
ANALYSIS  OF  SIMILARITY  COEFFICIENTS, 
Massachusetts  Univ.,  Amherst. 
P.  J.  Godfrey. 

M.  S.  Thesis,  September  1970.  102  p,  12  fig,  13 
tab,  62  ref. 

Descriptors:  'Water  pollution  effects,  'Statistical 
methods,  'Animal  groupings,  Massachusetts,  Pol- 
lutants, Aquatic  environment,  Environmental 
sanitation,  Physiological  ecology,  Stream  fisheries, 
Invertebrates,  Resistance,  Animal  diseases. 
Identifiers:  'Species  diversity,  Factor  analysis, 
Cluster  analysis,  Diversity  indices,  Macroinver- 
tebrates. 

The  Millers  River  in  Massachusetts  was  studied  to 
determine  the  effect  of  pollution  on  the  benthic 
macroinvertebrates  and  to  assess  three  analytical 
methods  for  describing  the  lotic-water  communi- 
ties: cluster  analysis  of  similarity  coefficients,  diver- 
sity indices  and  factor  analysis.  All  stations  below 
the  major  source  of  pollution  exhibit  lower  diversi- 
ty and  fewer  numbers  of  species  than  upstream  sta- 
tions. Their  fauna  are  also  predominantly  pollution 
tolerant.  Populations  at  the  several  staions  varied 
according  to  the  type  of  pollutant  present.  Of  the 
three  analytical  techniques,  factor  analysis,  by 
recognizing  trends  in  the  variation  in  the  number, 
relative  abundances  and  kinds  of  species,  is  most 
effective  in  describing  invertebrate  communities 
and  suggesting  casual  relationships.  Cluster  analy- 
sis of  similarity  coefficients  provides  a  qualitative 
rough  approach  that  produced  results  similar  to 
those  of  factor  analysis.  Diversity  indices,  which 
combine  the  components  of  species  richness  and 
relative  abundance,  tend  to  be  masked  by  opposing 
changes  in  these  components.  (LeGore-Washing- 
ton) 
W72-00136 


INFLUENCE  OF  SEVERAL  SPECIES  OF 
AQUATIC  PLANTS  ON  DICHLOBENIL 
RESIDUES  IN  WATER, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

R.  W.  Schumacher. 

M.  S.  Thesis,  July  1971.  62  p,  7  fig,  14  tab,  56  ref. 

OWRRA-033-VA(1). 

Descriptors:  'Chemcontrol,  'Herbicides,  *2-6- 
dichlobenil,  'Pesticide  kinetics,  'Pesticide 
removal,  'Plant  physiology,  Chlorinated  hydrocar- 
bon pesticides,  Organic  pesticides,  Pesticide  toxici- 
ty, Persistence,  Pesticide  residues.  Path  of  pollu- 
tants, Absorption,  Translocation,  Rates  of  applica- 
tion. 
Identifiers:  Herbicide  kinetics. 

Four  species  of  aquatic  plants  (Elodea  canadensis, 
Myriophyllum,  M.  brasiliense,  and  Eichornia  cras- 
sipes)  were  evaluated  for  their  effectiveness  in 
removing  2,6-dichlorobenzonitrile  (dichlobenil) 
from  water.  Emersed  plants  seem  more  resistant  to 
the  compound  than  submersed  species.  Dichlobenil 
doses  having  little  or  no  effect  on  plant  growth 
were  applied  and  the  kinetics  of  its  removal  from 
the  system  were  followed  using  gas  chromato- 
graphic techniques.  The  submersed  species 
removed  about  1 7%  of  the  dichlobenil  from  the 
water  in  6  hr,  and  the  emersed  species  removed 
about  30%  within  24  hr.  There  was  little  sub- 
sequent net  uptake.  The  herbicide  is  metabolized 
of  liberated  into  the  air  by  the  plants.  Dichlobenil 
was  applied  to  a  farm  pond  at  a  concentration  of 
200  ug/l.  After  8  days,  this  level  was  reduced  by 
50%,  and  after  64  days  the  concentration  was 
below  1 0  ug/l.  (LeGore- Washington) 
W72-00137 


GENERAL  STUDIES  ON  TREMATODES  IN 
THAILAND:  CLASSIFICATION  OF  CER- 
CERIAE  IN  THAILAND, 

Mahidol  Univ.,  Bangkok  (Thailand).  Faculty  of 
Tropical  Medicine. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


R.  A.M.Brandt. 

Available  from  the  National  Technical  Information 

Service  as  AD-726  035,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Annual  Report,  No  2  (FE-443-2), 

February  1971.  230  p.  Army  DA-CRD-AFE-S92- 

544-70-G-163. 

Descriptors:  'Animal  parasites,  'Public  health, 
'Trematodes,  'Systematics,  'Classification,  *Mol- 
lusks,  Diseases,  Aquatic  animals,  Intermediate 
hosts,  Life  cycles. 

Identifiers:  'Thailand,  'Mekong  Valley,  'Shellfish 
sanitation,  Laos,  Identification,  Human  food. 

An  extensive  collection  of  molluscan  species  found 
in  Thailand  was  examined  for  occurrence  of 
parasitic  trematodes.  As  several  of  these  mollusks 
are  utilized  for  food,  many  of  the  trematodes  are  of 
public  health  significance.  The  report  is  a  catalogue 
of  the  molluscan  species  studied,  and  includes  tax- 
onomic  keys  for  their  identification.  Descriptions 
of  each  species,  of  its  distribution,  and  of  its 
habitats  are  accompanied  by  a  list  of  trematodes 
found  associated  with  it.  (LeGore-Washington) 
W72-00138 


BIOLOGICAL  INVESTIGATION  OF  ATLANTIC 
TOMCOD,  MICROGADUS  TOMCOD  (WAL- 
BAUM),  IN  THE  WEWEANTIC  RIVER  ESTUA- 
RY, MASSACHUSETTS,  1967, 

Massachusetts  Univ.,  Amherst. 

A.B.Howe. 

M.  S.  Thesis,  June  1971.  82  p,  14  fig,  10  tab,  1 12 

ref,  2  append.  OWRR  A-002-MASS  (4). 

Descriptors:  'Fish  populations,  'Life  history  stu- 
dies, 'Life  cycles,  Fish  eggs,  Fish  management, 
Fish  physiology.  Larvae,  Fish  behavior,  Natural 
resources,  Ecology,  Growth  stages,  Fisheries, 
Aquatic  populations. 

Identifiers:  'Tomcod,  'Atlantic  tomcod,  Base-line 
data,  Cod,  Natural  history. 

Age  and  growth,  the  life  history,  and  the  ecology  of 
the  Atlantic  tomcod  (Microgadus  tomcod)  were 
studied.  Data  were  analyzed  from  1,242  specimens 
from  the  Weweantic  River  estuary,  Massachusetts. 
Scale  and  otolith  annuli  were  determined  to  be 
valid  indicators  of  age.  The  major  period  of  annual 
growth  is  January  -  March  to  July.  Young-of-the- 
year  fish  attained  a  mean  size  of  90  mm  by  Sep- 
tember. Body  length,  back-calculated  from  scale 
relationships,  showed  average  total  lengths  at  for- 
mation of  thefirst,  second  and  third  annuli  to  be 
127,  196,  and  270  mm  respectively.  Growth  com- 
pensation was  evident.  The  length-weight  relation- 
ship is:  log  W 5.1087  ..  3.0302  log  L  (r  — 

0/995).  Diet  studies  indicated  that  shrimp,  primari- 
ly Crangon  septemspinosus,  and  amphipods  were 
most  frequently  eaten.  The  seasonal  occurrence 
and  distribution  of  larval,  young-of-the-year,  and 
adults  are  described  and  related  to  environmental 
parameters.  Eelgrass,  Zosteria  marina,  was  of 
major  importance  in  tomcod  ecology.  Life  history 
information  is  summarized.  (LeGore-Washington) 
W72-00I39 


THE  AUTOMATIC  DETECTION  OF  LOW 
LEVELS  OF  DISSOLVED  FREE  CHLORINE  IN 
FISH  FARMING  EXPERIMENTS  USING  SEA- 
WATER  EFFLUENTS, 

White  Fish  Authority,  West  Kilbride  (Scotland). 

Marine  Fish  Cultivation  Unit. 

R.  M.  Page-Jones. 

The  Progressive  Fish  Culturist,  Vol  33,  No  2,  p  99- 

102,  April  1971.  2  fig. 

Descriptors:  'Chlorine,  'Monitoring,  'Warming 
systems,  Chlorination,  Aquiculture,  Sampling, 
Water  pollution.  Pollutant  identification,  Pollu- 
tants, Assay,  Colorimetry,  Analytical  techniques, 
Water  analysis,  Water  quality. 

Aquiculture  in  seawater-cooled  power  stations  en- 
tails the  risk  of  high  levels  of  chlorine,  used  for  con- 
trol of  fouling  organisms.  An  automatic  instrument 
was  constructed  to  give  a  clear  indication  of  the 
level  of  dissolved  chlorine  in  the  form  of  green, 


amber,  and  red  lights,  representing  low,  high,  and 
alarm  (0.3  ppm)  levels.  A  photoelectric 
colorimetry  system,  based  on  the  well  known 
D.P.D.  method  of  chlorine  determination,  was 
used.  Water  from  the  effluent  supply  is  fed  to  a 
mixing  chamber  where  the  reagents  are  injected  at 
the  required  time.  After  a  short  interval,  the 
colored  sample  is  transferred  to  a  sample  cell 
through  which  green  light  passes,  to  fall  on  a 
suitably  fixed  photoelectric  cell.  The  intensity  of 
the  light  is  a  measure  of  the  amount  of  dissolved 
chlorine  present.  The  apparatus  is  described  in 
detail.  (LeGore-Washington) 
W72-00141 


SURVIVAL  AND  HATCHING  OF  WALLEYE 
EGGS  AT  VARIOUS  DISSOLVED  OXYGEN 
LEVELS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology, 

Fisheries,  and  Wildlife. 

D.  M.  Oseid,  and  L.  L.  Smith,  Jr. 

The  Progressive  Fish  Culturist,  Vol  33,  No  2,  p  81- 

85,  April  1971.  2  fig,  3  tab,  4  ref. 

Descriptors:  'Dissolved  oxygen,  'Oxygen  require- 
ments, 'Walleye,  'Fish  eggs,  'Hatching,  'Water 
temperature,  Oxygen,  Water  pollution  effects,  Fish 
physiology,  Fry,  Lethal  limit,  Bioassay,  Physiologi- 
cal ecology,  Fish  conservation,  Fish  management, 
Limiting  factors,  Fish  reproduction. 
Identifiers:  Survival,  Species  survival. 

It  is  apparent  from  the  reaction  of  walleye  eggs  to 
incubation  at  different  oxygen  levels  that  hatching 
time  is  substantially  extended  and  mean  length  is 
smaller  at  lower  levels.  When  length  of  the 
hatching  period  is  extended  by  the  subjection  of 
eggs  to  low  temperatures,  the  differences  in  length 
at  different  oxygen  levels  become  greater.  The  dif- 
ferences in  survival  rates  at  different  oxygen  levels 
are  also  greater  when  temperatures  during  the  in- 
cubation period  are  lower.  The  ecological  sig- 
nificance of  hatching  after  a  longer  time  and  at  a 
shorter  length  in  low  oxygen  concentrations  can 
only  be  surmised  from  the  available  data.  If  shorter 
incubation  periods  and  larger  size  at  hatching  time 
are  considered  to  be  advantageous  to  placing  larger 
year  classes  in  a  natural  system,  optimum  oxygen 
levels  for  the  incubation  of  walleye  eggs  appear  to 
be  not  lower  than  5  to  6  p. p.m. 
W72-00142 


TOXICITY  OF  CERTAIN  CHEMICALS  TO  JU- 
VENILE POMPANO, 

Louisiana  State   Univ.,  Baton  Rouge.  School  of 

Forestry  and  Wildlife  Management. 

C.  L.  Birdsong,  and  J.  W.  Avault,  Jr. 

The  Progressive  Fish  Culturist,  Vol  33,  No  2,  p  76- 

80,  April  1971.  3  tab,  10  ref. 

Descriptors:  'Aquiculture,  'Chemcontrol,  'Bioas- 
say, 'Fish  diseases,  'Lethal  limit,  'Fish  farming, 
'Copper  sulfate,  'Potassium  compounds,  Salinity, 
Fish  behavior,  Aquatic  environment,  Fish  control 
agents,  Fish  hatcheries.  Fish  management,  Fish 
physiology,  Toxicity,  Fry,  Fish  parasites,  Pest  con- 
trol. Juvenile  fishes. 

Identifiers:  'Pompano,  'Trachinotus  sp., 
'Acriflavin,  'Formaldehyde,  Synergism,  An- 
tagonism. 

The  toxicity  was  determined  of  salinity  on  this  tox- 
icity. Test  fish  were  challanged  in  static  bioassay 
with  acriflavin,  copper  sulfate,  formalin,  and  potas- 
sium permanganate  at  salinities  of  1 0,  20,  and  30 
ppt.  Pompano  were  more  resistant  to  acriflavin, 
copper  sulfate,  and  formalin  than  are  many  fresh- 
water fish,  but  were  more  susceptible  to  potassium 
permanganate.  Toxicity  of  acriflavin  and  formalin 
appeared  unaffected  by  salinity.  The  toxicity  of 
copper  sulfate  decreased  as  salinity  increased, 
while  the  toxicity  of  potassium  permanganate  in- 
creased as  salinity  increased.  From  these  tests  it  ap- 
pears that  pompano  can  be  treated  with  many  of 
the  same  chemicals  used  in  freshwater  pond  cul- 
ture. (LeGore-Washington) 
W72-00143 


THE  INFLUENCE  OF  OXYGEN  CONCENTRA- 
TION ON  ROUTINE  METABOLISM  OF 
CYPRINUS  CARPIO  L.  IN  DIFFERENT  TEM- 
PERATURE CONDITIONS,  (INFLUENTA  CON- 
CENTRATffil  DE  OXIGEN  ASUPRA 
METABOLISMULUI  ENERGETIC  LA 

CYPRINUS  CARPIO  L.  IN  DIFERITE  CONDITH 
DE  TEMPERATURA), 

Academia  R.S.R.,  Bucharest  (Rumania).  Institutul 
de  Biologie. 

E.  Leonte,  GH.  Burlacu,  and  AL.  G.  Marinescu. 
Buletinul  de  Cercetari  Piscicole,  Vol  29  (4):  p  5- 
12,  1970.  2  fig,  1  tab,  17  ref,  English  summary. 

Descriptors:  'Fish  physiology,  'Oxygen  demand, 
'Oxygen  requirements,  'Water  temperature, 
'Thermal  stress,  'Carp,  Respiration,  Oxygen,  En- 
vironmental effects,  Aquatic  environment,  Water 
quality. 

Identifiers:  Base-line  data,  Temperature  effects, 
Cyprinus  sp. 

The  combined  effects  of  temperature  and  oxygen 
concentration  on  routine  metabolism  of  carp 
(Cyprinus  carpio)  were  studied.  Experiments  were 
carried  out  at  5,  10,  15,  20,  25  and  30  degC;  the  re- 
gion of  respiration  non-dependent  upon  oxygen 
concentration,  for  each  temperature,  was  mea- 
sured. There  is  a  progressive  increase  in  rate  of  ox- 
ygen Q  ml  02/kg/h— 4.08  T  to  the  0.861  power,  in 
the  region  of  respiration  independent  of  the  oxygen 
concentration.  With  increasing  temperature,  the 
critical  concentration  of  oxygen  shifts  to  higher 
values.  The  experimental  data  indicate  that  the  ox- 
ygen concentration  is  of  the  greatest  importance  in 
the  relation  between  routine  metabolism,  oxygen 
concentration  and  temperature,  when  temperature 
is  ranging  between  5  and  25  deg  C.  At  30  deg  C, 
temperature  acts  directly  upon  respiration,  and  the 
metabolic  rate  declines  although  the  oxygen  con- 
centration may  be  sufficiently  high.  (LeGore- 
Washington) 
W72-00144 


COMPARATIVE  STUDY  OF  THE  OXYGEN 
CONSUMPTION  IN  CTENOPHARYNGODON 
IDELLA  AND  HYPOPHTHALMICHTHYS 
MOLITRIX  EMBRYOS  AND  LARVAE  -  FIRST 
STAGES,  (CERCETARI  ASUPRA 

METABOLIMULUI  ENERGETIC  LA  SPECIILE 
CTENOPHARYNGODON  IDELLA  SI 

HYPOPHTHALMICHTHYS  MOLITRIX  IN 
STADIILE  EMBRIONARE  SI  IN  PRIMELE 
STADII  LARVARE), 

Academia  R.P.R.,  Bucharest  (Rumania).  Institutul 
de  Biologie. 
E.  Leonte. 

Buletinul  Institutului  de  Cercetari  si  Proiectari 
Piscicole,  Vol  28  (4):  p  33-40,  1969.  2  fig,  1  tab,  14 
ref,  English  summary. 

Descriptors:  'Fish  physiology,  'Oxygen  demand, 
Oxygen  requirements,  Respiration,  Oxygen,  En- 
vironmental effects,  Growth  stages,  Larvae,  Emb- 
ryonic growth  stage. 
Identifiers:  Base-line  data. 

Base-line  data  concerning  oxygen  consumption  of 
embryonic  and  larval  stages  of  the  phytophagous 
fish,  (Ctenopharyngodon  idella  and  Hypophthal- 
michthys  molitrix)  were  determined.  Oxygen  de- 
mand generally  increased  as  development 
progressed.  (LeGore-Washington) 
W72-00145 


ATLANTIC  OCEAN  POLLUTION  AND  BIOTA 
OBSERVED  BY  THE  'RA'  EXPEDITIONS, 

Kon-Tiki    Museum,    Oslo    (Norway);    and    Colla 

Micheri,  Laigueglia  (Italy). 

T.  Heyerdahl. 

Biological  Conservation,  Vol  3,  No  3,  p  164-167 

April  1971.  1  fig,  2  ref. 

Descriptors:    'Oil   wastes,   'International   waters, 
'Atlantic  Ocean,  Oil,  Water  pollution.  Water  pol- 
lution effects.  Oceans  (Sea  water),  Asphalt,  On-site 
data  collection,  Oily  water. 
Identifiers:  'Ra,  Ship  wastes,  Oil  pollution. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution— Group  5C 


On  two  voyages  virtually  across  the  Atlantic  Ocean 
in  papyrus  raft-ships  in  1969  and  1970,  surface  pol- 
lution was  observed  from  very  close  quarters.  Visi- 
ble pollution  was  recorded  during  six  days  of  the 
eight  weeks'  sailing  in  1969  and  on  forty  of  the  first 
forty-three  days  of  sailing  in  1970,  although  the 
remainder  of  that  voyage  was  in  relatively  clean 
water.  The  pollution  was  mainly  in  the  form  of 
floating  asphalt-like  material,  mostly  in  tiny  lumps 
but  sometimes  up  to  fist  size,  though  other  forms 
were  also  observed.  The  older  lumps  were  often 
beset  with  living  barnacles  and  Algae,  while  quanti- 
ties of  dead  coelenterates  were  in  some  places  ob- 
served floating  among  them.  Observations  were  not 
quantitative,  but  attention  is  directed  to  the  pollu- 
tion of  the  Atlantic  Ocean  -  an  international  dump- 
ing ground.  (LeGore-Washington) 
W72-00147 


EFFECTS  OF  COPPER  ON  GAMMARUS  PSEU- 
DOLIMNAEUS,  PHYSA  INTEGRA,  AND  CAM- 
PELOMA  DECISUM  IN  SOFT  WATER, 

Federal  Water  Pollution  Control  Administration, 

Duluth,  Minn.  National  Water  Quality  Lab. 

J.  W.  Arthur,  and  E.  N.  Leonard. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

27,  No  7,  p  1277-1283,  1970.  5  tab,  12ref. 

Descriptors:  *Water  pollution  effects,  *Am- 
phipods,  *Gastropods,  *Snails,  *Copper,  *Lethal 
limit,  Mollusks,  Metals,  Copper  compounds,  Inor- 
ganic compounds,  Bioassay,  Resistance. 
Identifiers:  Physa  sp,  Campeloma  sp.,  Chronic  ex- 
posure, Acute  exposure,  Survival. 

Three  invertebrate  species  were  subjected  to  acute 
(96-hr),  followed  by  long-term  (6-week)  copper 
exposures  under  continuous-flow  bioassay  condi- 
tions. Survival,  growth,  reproduction,  and  feeding 
were  the  responses  used  for  measuring  toxicant  ef- 
fects. The  average  96-hr  median  tolerance  limits 
(TLm)  values  for  Campeloma  decisum,  Physa  in- 
tegra,  and  Gammarus  pseudolimnaeus  were  1.7, 
0.039,  and  0.020  mg/liter  total  copper,  respective- 
ly. The  total  copper  concentration  having  no  effect 
after  6  weeks  exposure  for  all  three  species  was 
between  8.0  and  14.8  microgram/liter.  The  newly 
hatched  amphipods  obtained  from  the  second  6- 
week  study  were  exposed  to  copper  for  9  additional 
weeks,  and  grew  to  the  adult  stage  only  in  copper 
concentrations  A4.6  microgram/liter.  After  5- 
weeks  exposure  to  a  water  system,  survival  of  newly 
hatched  Gammarus  was  markedly  reduced  when 
copper  concentrations  were  between  12.9  and  6.2 
microgram/liter.  (LeGore-Washington) 
W72-00148 


THE  IMPORTANCE  OF  AVOIDING  CHEMI- 
CAL CONTAMINATION  FOR  A  SUCCESSFUL 
CULTIVATION  OF  MARINE  ORGANISMS, 

Comitato  Nazionale  per  l'Energia  Nucleare,  La 

Spezia  (Italy).  Laboratorio  per  lo  Studio  della  Con- 

taminazione  Radioattiva  del  Mare. 

M.  Bernhard,  and  A.  Zattera. 

Helgolaender       wissenschaftliche       Meeresunter- 

suchung,  Vol  20,  p  655-675,  1970.  10  tab,  6  ref. 

Descriptors:  'Toxicity,  *Lethal  limit,  'Laboratory 
equipment,  'Sampling,  Aquiculture,  Bioassay, 
Mortality,  Morbidity,  Water  pollution  effects,  Tox- 
ins, Cultures,  Phytoplankton,  Copepods,  Larvae. 
Identifiers:  Sea  urchins,  Leptocylindrus  sp., 
Chaetoceros  sp.,  Coccolithus  sp.,  Phaeodactylum 
sp.,  Prorocentrum  sp.,  Euterpina  sp.,  Arbacia  sp. 

Six  species  of  phytoplankton,  one  species  of 
copepod,  and  sea  urchin  larvae  were  challanged 
with  70  different  materials,  which  are  components 
of  equipment  and  apparatus  that  come  into  contact 
with  marine  organisms  under  culture.  Several 
plastics,  net  glue,  several  rubber  types,  detergents, 
paints,  and  filters  were  among  the  items  tested. 
Results  are  presented  in  tabular  form.  Test  results 
were  used  in  designing  culture  apparatus  in  the 
laboratory,  where  such  consideration  has  proved 
highly  beneficial.  (LeGore-Washington) 
W72-00149 


EFFECTS  OF  ZOOPLANKTON  ON  ALGAE  IN 
WESTHAMPTON  LAKE, 

Richmond  Univ.,  Va.  Dept.  of  Biology. 

John  W.  Bishop. 

Available  from  the  National  Technical  Information 

Service  as  PB-203  961,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Virginia  Polytechnic  Institute,  Water 

Resources  Research  Center  Bulletin  43,  1971.  33 

p,  17  fig,  8  tab,  22  ref.  OWRR  A-022-VA  (2). 

Descriptors:  'Zooplankton,  *Algae,  'Photosynthe- 
sis, Rainfall,  Diurnal,  Fluctuations,  Chlorophyta, 
Euglenopbyta,  Cyanophyta,  Chrysophyta, 

Copepods,  Crustaceans,  Laboratory  tests,  Virginia. 
Identifiers:  Westhampton  Lake  (Va). 

Assemblages  of  algae  with  different  concentrations 
of  zooplankters  were  kept  in  cylinders  of 
polyethylene  and  flexiglass,  suspended  in  the  lake. 
Analyses  of  water  and  both  groups  of  organisms 
were  conducted  inside  and  outside  these  aquari- 
ums. Rotifers  exhibiting  no  consistent  vertical 
migration  decreased  the  daily  photosynthesis  of 
algae  by  22%.  Vertically  migrating  copepods  and 
cladocerans  exerted  no  significant  effect  on  the 
photosynthesis.  None  of  the  animal  groups  in- 
fluenced the  photosynthetic  efficiency  of  algae, 
their  carbohydrate  production  per  unit  of 
chlorophyll.  Photosynthesis  and  photosynthetic  ef- 
ficiency were  increased  several  days  after  rainfall. 
(Wilde-Wisconsin) 
W72-00150 


MICROFUNGI  IN  THE  WATER,  MUD,  AND 
LITTER  OF  A  CATTAIL  MARSH, 

Wisconsin  State  Univ.,  Oshkosh.  Dept.  of  Biology. 

Leonard  L.  Tews. 

International  Association  Great  Lakes  Research, 

Proceedings    13th    Conference    of   Great    Lakes 

Research,  p  106-113,  1970.  1  fig,  4  tab,  33  ref. 

OWRRA-025-WIS(1). 

Descriptors:  'Fungi,  'Water,  'Mud,  'Cattails, 
'Marshes,  Wisconsin,  Yeasts,  Phytoplankton, 
Benthic  flora,  Lake  Michigan,  Great  Lakes, 
Hydrogen  ion  concentration,  Temperature,  Syste- 
matics,  Eutrophication,  Sampling,  Methodology, 
Molds,  Degradation  (Decomposition). 
Identifiers:  'Litter,  Lake  Butte  des  Morts  (Wis), 
Allen  Marsh  (Wis),  Trichoderma  viride,  Mucor 
hiemalis,  Penicillium  stipitatum,  Hansenula  satur- 
nus. 

The  Fox-Wolf  River  System  flows  into  Lake 
Michigan  so  that  its  health  is  directly  related  to  the 
welfare  of  the  Great  Lakes.  At  its  upper  reaches  the 
river  drains  farm  lands,  and  its  lower  reaches  flow 
through  an  area  of  heavy  industry,  a  region  of 
paper  manufacture.  It  was  formerly  bordered  with 
extensive  cattail  marsh  communities  but  in  recent 
years  these  lowland  ecosystems  have  been  disap- 
pearing for  unknown  reasons.  These  communities 
are  beautiful,  harbor  wild  life,  and  may  serve  in  pol- 
lution abatement;  they  also  contain  microfungi, 
capable  of  degrading  a  wide  variety  of  organic 
compounds.  Microfungi  roles  could  be  several— 
symbionts,  decomposer,  parasites,  and  degraders  of 
organic  material  in  mud  and  water.  Knowledge  of 
the  components  of  the  microfungal  flora  is  a  first 
step.  They  were  collected  from  water,  litter,  and 
mud  of  Allen  Marsh  bordering  Lake  Butte  des 
Morts  and  taxonomic  entities  isolated.  The  most 
frequently  isolated  fungi  were  Trichoderma  viride 
Pers  ex  Fries,  Mucor  hiemalis  Wehmer,  Penicillium 
stipitatum  Thorn,  and  Hansenula  saturnus 
(Klocker)  H  and  P  Sydow.  Measurements  were 
made  of  pH,  temperature,  water  depth,  and  water 
and  organic  content  of  the  mud.  (Jones-Wisconsin) 
W72-0015I 


EFFECTS  ON  FRESHWATER  MICROFAUNA, 

L.  D.  Jensen. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  6,  p  1190-1191,  1971.  3  ref. 

Descriptors:  'Pesticides,  'Rotenone,  'Toxicity, 
Zooplankton,  Lakes,  Crustaceans,  Copepods,  Her- 
bicides, Daphnia,  Bioassay,  Rotenone,  Heptachlor. 


Identifiers:     Jasper     National     Park     (Canada), 
Patricia  Lake  (Canada),  Cladocerans. 

Zooplankton  communities  of  two  mountain  lakes 
in  Jasper  National  Park,  Canada,  were  reported. 
Studies  of  zooplankton  distribution,  predation, 
competition,  and  succession  were  reviewed  in 
terms  of  rotenone  effects.  Adverse  side  effects  of  a 
single  application  of  rotenone  to  a  lake  are  likely  to 
be  minimal,  especially  in  comparison  with  the 
detrimental  effects  of  certain  other  fish-eradicating 
toxicants  such  as  toxaphene  or  copper  sulfate. 
Three  years  seemed  to  be  the  minimum  time 
required  for  the  zooplankton  to  recover  in  these 
two  lakes  to  pre-rotenone  levels  of  species  diversity 
and  abundance.  Also  toxicity  of  some  herbicides  to 
selected  freshwater  crustaceans  was  reviewed. 
Daphnia  was  generally  the  most  sensitive  animal  to 
herbicides,  followed  in  descending  order  of  sen- 
sitivity by  seed  shrimp,  grass  shrimp,  sowbug,  scud, 
and  crayfish.  In  a  similar  paper  the  response  of 
selected  zooplankters  to  heptachlor  is  given.  Eight 
zooopankters  tolerated  0.01  mg/1  heptachlor  for 
168  hours.  Gastrotrich  and  Brachionus  were  the 
most  resistant  tolerating  up  to  0. 1 0  mg/1  heptachlor 
under  standard  bioassay  test  conditions.  Six  other 
zooplankters  were  all  killed  by  0.10  mg/1  hep- 
tachlor. (Jones-Wisconsin) 
W72-00152 


TOXICITY  OF  SELENIUM  TO  THE  BLUE- 
-GREEN  ALGAE,  ANACYSTIS  NIDULANS  AND 
ANABAENA  VARIABILIS, 

Udaipur  Univ.  (India).  Dept.  of  Botany. 

H.  D.  Kumar,  and  G.  Prakash. 

Annals  of  Botany,  Vol  35,  p  697-705,  1971.  5  fig, 

1 2  ref. 

Descriptors:  'Toxicity,  'Cyanophyta,  Sulfur,  Al- 
gae, Granules,  Inhibition,  Metabolism,  Cultures, 
Environmental  effects,  Plant  growth,  Sulfate, 
Laboratory  tests,  Cytological  studies. 
Identifiers:  'Selenium,  'Anabaena  variabilis, 
'Anacystis  nidulans,  Growth  inhibition,  Selenate, 
Selenite,  Selenomethionine,  Selenopurine,  An- 
timetabolites. 

Comparison  was  made  of  toxic  effects  of  selenate, 
selenite,  selenomethionine,  and  selenopurine  on 
different  growth  phases  of  Anacystis  nidulans  and 
Anabaena  variabilis  in  considering  selenium  toxici- 
ty. A  protective  role  of  sulfur  against  selenium  tox- 
icity was  suggested  as  these  compounds  were  less 
toxic  in  culture  medium  containing  sulfate  than  in 
sulfur-free  medium.  Growth  inhibitory  effects  of 
selenate  and  selenite  were  studied  on  algae  grown 
on  agar  medium  and  in  liquid  mineral  medium. 
Selenomethionine  and  selenopurine  were  studied 
only  in  liquid  culture.  Growth  was  estimated  by 
measuring  optical  density  of  culture  tubes  and  per- 
cent survival  scored  by  colony  counting.  Dose- 
response  curves  of  both  algae  suggest  comparative- 
ly greater  killing  by  selenite  than  by  selenate.  Ana- 
cystis nidulans  is  three  times  more  tolerant  to 
selenite  and  selenate  killing  than  Anabaena  varia- 
bilis. Selenite  is  more  toxic  in  agar  plate  cultures 
and  less  toxic  in  liquid  cultures  than  selenate.  Cells 
grown  in  the  highest  growth-permitting  concentra- 
tion of  selenite  in  liquid  medium  form  a  variable 
number  of  red  granules.  No  such  granulation  oc- 
curs in  cells  treated  with  other  seleno-compounds, 
indicating  that  the  mode  of  selenite  action  in  blue- 
green  algae  differs  from  that  of  other  selenium 
compounds.  (Jones-Wisconsin) 
W72-00153 


SOME  ECOLOGICAL  EFFECTS  ON  THE  USE 
OF  PARAQUAT  FOR  THE  CONTROL  OF 
WEEDS  IN  SMALL  LAKES, 

Nature  Conservancy,  Abbots  Ripton  (England). 

Monks  Wood  Experimental  Station;  and  Imperial 

Chemical  Industries  Ltd.,  Jealott's  Hill  (England). 

Jealott's  Hill  Research  Station;  and  Nottingham 

Univ.  (England).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  04A. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


PRELIMINARY  INVESTIGATION  OF  THE 
LOW  DISSOLVED  OXYGEN  CONCENTRA- 
TIONS THAT  EXIST  IN  LONG  LAKE 
LOCATED  NEAR  SPOKANE,  WASHDVGTON, 

Washington  State  Water  Pollution  Control  Com- 
mission, Olympia. 

Richard  K.  Cunningham,  and  Roland  E.  Pine. 
Technical  Report  No  69-1,  1969.  24  p,  7  fig,  5  tab, 
8  ref,  2  append. 

Descriptors:  'Dissolved  oxygen,  'Analysis, 
•Anaerobic  conditions,  Municipal  wastes,  Sedi- 
ments, Plankton,  Sewage,  Industrial  wastes,  Reser- 
voirs, Methodology,  Coliforms,  Biochemical  ox- 
ygen demand,  Eutrophication,  Water  pollution 
control,  Water  pollution  effects,  Water  pollution 
sources,  Washington. 

Identifiers:  'Long  Lake  (Wash),  Spokane  River 
(Wash). 

The  critical  deficiency  of  dissolved  oxygen  in  the 
Long  Lake,  Washington,  prompted  analyses  of 
water  and  sediments  of  the  lake  and  waters  of  the 
inflowing  Spokane  and  Little  Spokane  Rivers.  The 
anaerobic  conditions  of  the  lake  were  correlated 
with  decomposition  of  phytoplankton  and  the  con- 
tent of  volatile  solids  in  the  lake  bottom  sediments. 
A  part  of  the  nutrient  supply,  stimulating  the 
growth  of  algae,  is  released  from  the  bottom  sedi- 
ments, and  a  part  is  provided  via  Spokane  River  by 
sewage  and  industrial  refuse.  Improvement  of 
water  quality  of  the  lake  would  require  a  reduction 
of  BOD,  coliform,  and  nutrient  discharges  by  in- 
dustry and  especially  by  the  Spokane  Sewage 
Treatment  Plant.  (Wilde-Wisconsin) 
W72-00156 


THE    NUTRIENT    CONTENT    OF    DRAINAGE 
WATER  FROM  AGRICULTURAL  LAND, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 
A.  E.  Erickson,  and  B.  G.  Ellis. 
Michigan  State  Univ  Agricultural  Experiment  Sta- 
tion Research  Bulletin  3 1 ,  1 97 1 .  1 6  p,  1 5  fig,  5  tab, 
4  ref. 

Descriptors:  'Nutrients,  'Drainage  water,  'Fertil- 
izers, 'Leaching,  Sampling,  Soils,  Sands, 
Methodology,  Podzols,  Nitrogen,  Phosphorus, 
Nitrates,  Phosphates,  Potassium,  Calcium,  Mag- 
nesium, Michigan,  Eutrophication,  Agricultural 
chemicals. 
Identifiers:  Humic-Gley  soils. 

Need  of  concrete  data  concerning  nutrient  loss 
prompted  this  study  to  determine  amounts  of 
nitrogen,  phosphorus,  and  some  other  nutrients  in 
drainage  waters  from  agricultural  land.  Seven  sites 
in  Michigan  were  sampled  including  water  from 
Humic-Gley  soils  from  the  lake  plain,  sandy  Pod- 
zolic  soils  from  the  potato-growing  area,  some 
small  agricultural  streams,  Gray-Brown  Podzolic 
soils,  and  the  Podzol  region.  Sampling  took  place  at 
least  weekly  except  at  the  Muck  Farm  (sampled 
each  day  pumping  occurred).  Analysis  was  made 
for  nitrate-nitrogen,  orthophosphate-phosphorus, 
periodic  determinations  of  calcium,  magnesium, 
potassium  and  a  few  determinations  or  iron  and 
zinc.  Conclusions  were  that  drainage  waters  from 
agricultural  lands  are  remarkably  low  in  nutrients 
considering  the  natural  amounts  in  soil  and  those 
added  by  fertilizers.  Phosphate  was  very  low  in 
drainage  waters.  Quantities  were  similar  in  mag- 
nitude to  the  equilibrium  leachates  for  comparable 
soils.  Nitrate-nitrogen  was  lost  in  the  largest  quanti- 
ties of  all  nutrients.  Considering  the  quantity  of 
nitrogen  in  these  soils  and  that  20  lb  of  nitrogen  is 
fixed  from  the  atmosphere  per  acre  every  year,  all 
the  drainage  waters  measured  were  below  this 
value.  Changes  in  nitrogen  application  will  reduce 
nitrate  losses.  (Jones-Wisconsin) 
W72-00157 


NITROGEN  CYCLE  AND  PRIMARY  PRODUC- 
TION IN  MESOTROPHIC  LAKE  LUCERNE 
(HORWER  BAY)  AND  IN  EUTROPHIC  RED 
LAKE  WITH  SPECIAL  REGARD  TO  NITRATES 
AS      LIMITING      FACTORS      (STICKSTOFF- 


-KREISLAUF   UND    PRIMAPRODUKTION    IM 

MESOTROPHEN  VDZR-WALDSTATTRSEE 

(HORWER    BUCHT)    UND    IM    EUTROPHEN 

ROTSEE,  MIT  BESONDERER 

BERUCKSICHTIGUNG     DES     NITRATS     ALS 

I  IMITIERENDEN  FAKTORS), 

Eidgenoessiche  Anstalt  fur  Wasserversorgung,  Ab- 

wasserreinigung     and     Gewaesserchurtz,     Zurich 

(Switzerland). 

Pius  Stadelmann. 

Schweizerische  Zeitschrift  fur  Hydrologie,  Vol  33, 

No  1,  p  1-65,  1971.  22  fig,  35  tab,  81  ref,  English 

summary. 

Descriptors:  'Eutrophication,  'Productivity, 
•Analysis,  Lakes,  Temperature,  Light,  Chemical 
properties,  Organic  matter,  Inorganic  compounds, 
Sediments,  Phosphorus,  Acidity,  Sulfides, 
Nitrogen,  Primary  productivity,  Phytoplankton, 
Nitrogen  fixation,  Ammonification,  Nitrification, 
Denitrification,  Methodology,  Nitrates,  Oxygen, 
Water  pollution  effects,  Water  pollution  control. 
Identifiers:  'Lake  Lucerne  (Switzerland),  'Rotsee 
(Switzerland),  Particulate  matter,  Limiting  factors. 

During  1969  and  1970  physical,  chemical,  and  C- 
14  analyses  were  conducted  in  the  mesotrophic 
Horwer  Bay  of  Lake  Lucerne  and  the  highly 
eutrophic  Red  Lake  (Rotsee).  Particular  attention 
was  given  to  seasonal  distribution  of  nitrogen  ox- 
ides, particulate  nitrogen,  and  soluble  organic 
nitrogen  in  different  layers  of  the  lakes.  Because 
epilimnic  supply  and  external  inflow  of  nitrogen 
were  not  sufficient  to  account  for  the  primary 
production  during  the  April  to  October  stagnation 
period,  a  postulate  was  advanced  of  an  in- 
trabiocoenotic  cycle  regenerating  nitrogen  within 
the  trophic  layer.  Fertilization  with  sodium  nitrate, 
placed  in  plastic  bags,  failed  to  produce  a  signifi- 
cant increase  in  the  rate  of  photosynthesis.  The  first 
step  toward  corrective  measures  is  a  reduction  of 
the  phosphorus  supply  in  the  trophogenic  layers. 
(Wilde-Wisconsin ) 
W72-00158 


THE  USE  OF  RADIOACTIVE  CARBON 
METHOD  IN  STUDIES  OF  TROPHIC  RELA- 
TIONSHIPS OF  PLANKTON  (PRIMENENIE 
RADIOUGLERODNOGO  METODA  DLYA 
ISUCHENIYA  TROFICHESKIKH  VZAIMOOT- 
NOSHENH  V  PLANKTONE), 
Akademiya  Nauk  SSSR,  Leningrad.  Zoologicheskii 
Institut. 

S.  M.  Vardapetyan,  B.  L.  Gutelmacher,  and  N.  G. 
Ozeretskovskaya. 

Doklady  Akademii  Nauk  SSSR,  Vol  197,  No  3,  p 
705-707,  1971.  1  fig,  2  tab,  5  ref. 

Descriptors:  'Analytical  techniques,  'Radioactivi- 
ty  techniques,   'Plankton,   Primary   productivity, 
Food    habits,    Algae,    Zooplankton,    Carnivores, 
Daphnia. 
Identifiers:  Bosmina,  Ceriodaphnia,  Eudiaptomus. 

Samples  of  plankton  from  two  lakes  were  placed  in 
20  liter  containers  with  lake  water  and  C-14  as 
bicarbonate  of  sodium  in  concentration  of  10 
micro/liter.  In  intervals  from  1  to  8  days,  the 
radioactivity  of  phytoplankton  was  determined  on 
300  ml  aliquots.  The  remainder  was  filtered 
through  No  62  sieve.  The  retained  zooplankton  was 
fixed  in  formalin  and  distributed  according  to  spe- 
cies. After  24  hours  drying  in  a  desiccator,  the 
radioactivity  of  different  species  was  determined. 
The  results  provided  a  picture  of  utilization  of  the 
primary  production  by  Bosmina,  Daphnia, 
Ceriodaphnia,  and  Eudiaptomus  species.  Results 
obtained  with  nutrition  of  predators  were  less  well 
pronounced.  (Wilde-Wisconsin) 
W72-00161 


GLOBAL  ENVIRONMENTAL  MONITORING, 

Center  for  the  Environment  and  Man  Inc.,  Hart- 
ford, Conn. 
George  D.  Robinson. 
Technology  Review,  p  19-27,  May  1971.  4  fig. 


Descriptors:  'Monitoring,  'Environment,  'At- 
mospheric pollution,  Air  pollution  effects,  Oceans, 
Air  pollution,  Estuaries,  Data  collections,  Warning 
systems,  Meteorology,  Chlorinated  hydrocarbon 
pesticides,  Heavy  metals,  Carbon  dioxide. 
Identifiers:  'Global  monitoring,  Global  albedo. 
Baseline  measurements,  Atmospheric  particles. 

To  recognize  change,  the  undisturbed  state  or 
'baseline'  must  be  known  and  to  implement 
remedial  measures,  mechanisms  of  the  change 
must  be  understood.  The  critical  global  environ- 
mental problems  are:  biological  effects  of  long- 
lived  toxic  chlorinated  hydrocarbons,  toxic  heavy 
metals  in  assimilable  form,  environmental  escape 
of  nutrients;  climatic  effects  of  increasing  at- 
mospheric carbon  dioxide,  or  particulate  matter,  of 
stratospheric  contamination  by  aircraft,  of  petrole- 
um escaped  into  environment;  effects  of  physical 
and  thermal  changes  at  earth's  surface.  Physicists 
and  biologists  differ  in  appreciation  of  the  problem 
relative  to  monitoring.  Most  atmospheric  physicists 
agree  that  a  man-made  threat  to  the  global  climate 
cannot  be  monitored  by  climatic  observations. 
Many  biologists  advocate  creation  of  reserve  areas 
biologically  typical  of  various  regions  and  detailed 
observations  of  their  ecology.  A  strong  case  for 
study  of  global  monitoring  as  a  single  integrated 
problem  sponsored  by  some  international  body  is 
given.  New  methods  are  needed  for  gathering  and 
compiling  global  economic  and  statistical  informa- 
tion; propagation  of  uniform  data-collection  stan- 
dards; international  physical,  chemical,  and  ecolog- 
ical measurement  standards  administered  through 
a  monitoring  center,  and  a  study  of  scientific  and 
political  feasibility  of  integrating  existing  monitor- 
ing programs.  (Jones-Wisconsin) 
W72-00162 


EUTROPHICATION, 

Jack  Foehrenbach. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  6,  p  1191-1202,  1971.  75  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution sources,  'Reviews,  'Eutrophication,  'Water 
pollution  effects,  Nitrogen,  Phosphorus,  Path  of 
pollutants.  Sewage  treatment,  Bottom  sediments, 
Aquatic  plants,  Molybdenum,  Carbon  dioxide, 
Potassium,  Light,  Iron,  Vitamins,  Ecology, 
Nutrients. 

Identifiers:  Organic  matter  utilization.  Nutrients 
removal,  Algal  blooms. 

Literature  on  eutrophication,  its  causes,  effects, 
and  control  is  reviewed.  Nutrients  have  several 
points  of  origin  and  many  ways  of  being  trans- 
ported to  waterways  including  varying  amounts  of 
nitrogen  and  phosphorus  by  precipitation,  runoff, 
release  from  bottom  sediments  as  well  as  leaching 
from  vegetation  and  fertilizers.  Oscillatoria  mats 
transfer  phosphates  from  sediments  to  water;  eel- 
grass  also  transfers  phosphates  from  bottom  muds 
to  water  column.  Cattle  feedlots  contribute 
phosphate  due  to  poor  engineering  design. 
Nitrogen  in  soils  originating  from  cattle  urine  and 
its  path  is  described.  Sanitary  landfills  can  also  be 
nutrient  sources.  Nitrogen  is  readily  available  for 
some  species  of  blue-green  algae  in  molecular 
nitrogen  and  its  uptake  was  measured.  Indications 
that  molybdenum  may  be  limiting  were  found.  In 
highly  mineralized  lakes,  the  potassium  concentra- 
tion was  critical.  Physical  factors  also  control  algal 
blooms,  exemplifying  light  energy  in  Lake  Erken, 
Sweden,  and  the  Menai  Straits.  Iron  was  found 
limiting  to  plant  growth  in  Fern  Lake.  Several  spe- 
cies of  algae  need  vitamins  or  other  organic  growth 
factors.  The  concept  of  biological  uptake  of 
nutrients  and  subsequent  harvesting  of  organisms  is 
outlined  in  several  papers.  Literature  on  efficiency 
and  costs  of  waste  treatment  technology  is  sur- 
veyed and  cited.  ( Auen-Wisconsin) 
W72-00165 


POSSIBLE   EFFECTS  OF  HUMAN   ACTIVITY 
ON  WORLD  CLIMATE, 

British    Meteorological    Office,    Bracknell    (En- 
gland). 
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WATER  QUA1TIY  MANAGEMENT  AND  PROTECHONd  Reld  05 

Effects  of  Pollution— Group  5C 


J.  S.  Sawyer. 

Weather,  Vol  26,  No  6,  p  251-262,  June  1971.  4 

fig,  28  ref. 

Descriptors:  *Weather  modification,  •At- 
mosphere, 'Air  pollution,  *Air  pollution  effects, 
•Solar  radiation,  *Atmospheric  pollution, 
•Nucleation,  Climatic  data.  Albedo,  Evaporation, 
Vegetation  effects.  Carbon  dioxide,  Water  vapor, 
Precipitation  (Atmospheric),  Dusts,  Condensation, 
Agriculture,  Aircraft,  Air  temperature,  Land 
development. 

Some  alarming  statements  have  been  made  sug- 
gesting that  substantial,  or  even  catastrophic, 
changes  in  world-wide  climate  should  be  expected 
within  a  few  decades  if  man's  activities  continue  to 
expand  along  current  lines.  This  article  attempts  to 
summarize  the  factors  involved  and  to  indicate 
some  of  the  knowledge  gaps  which  must  be  filled  in 
order  to  achieve  a  realistic  assessment  of  potential 
risks.  Increases  in  water  vapor  in  the  lower  strato- 
sphere because  of  supersonic  aircraft  operation  are 
not  considered  likely.  Interference  with  ozone  for- 
mation in  the  upper  atmosphere  by  exotic  chemi- 
cals from  rocket  exhausts  is  so  far  unsupported  by 
any  scientific  data.  Agricultural  practices  (defores- 
tation in  particular)  may  so  affect  ground  surface 
properties,  such  as  albedo,  enough  to  alter 
evaporation,  and  ultimately,  climate.  While  it  is 
stressed  that  much  research  is  necessary  to  evalu- 
ate this  possibility,  climatic  alterations  on  other 
than  a  regional  level  are  unlikely.  Three  other  criti- 
cal phenomena  also  warrant  intense  programs 
because  of  serious  deficiencies  in  knowledge:  ( 1 ) 
the  effects  of  increased  carbon  dioxide  in  the  at- 
mosphere from  burnt  fuels,  which  may  result  in  in- 
creased mean  global  temperature;  (2)  the  direct  ef- 
fect of  man-made  dust  in  the  atmosphere  on  light 
scattering  and  absorption,  which  could  lower  mean 
global  temperature;  (3)  the  effect  of  man-made 
pollution  in  providing  nuclei  for  condensation  and 
absorption  of  atmospheric  water  vapor,  which  may 
thereby  alter  precipitation  regimes.  It  is  felt  that 
current  information  does  not  justify  the  most  ex- 
treme views.  (Casey-Arizona) 
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DYNAMICS  OF  THE  NITROGEN  CYCLE  IN 
LAKES, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
Vera  Alexander. 

Available  from  National  Technical  Information 
Service  as  PB-203  791 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Final  Report  No.  R71-7,  March 
1970.  207  p,  append.  EPA  Program  16010  DDS. 

-Descriptors:  *Nitrogen  fixation,  Nitrification, 
Alaska,  *Demitrification,  Lakes,  Primary  produc- 
tivity, Nitrates,  Ammoniac,  *Nitrogen  cycle, 
•Cyanophyta,  Nutrients,  Metabolism, 

Photosynthesis,  Analytical  techniques,  Spec- 
trophotometry. 

Identifiers:  *  Algal  populations,  •Nitrogen  metabol- 
ism, Nitrogen  -  15,  In-situ  measurement,  Carbon  - 
14  technique,  Anoxic  lake  waters. 

(1)  The  importance  of  nitrogen  fixation  by  blue- 
green  algal  populations  was  established,  and 
nitrogen- 15  was  introduced  for  measuring  in  situ 
nitrogen  fixation  rates  in  natural  waters.  (2) 
Nitrogen-15  techniques  were  developed  for  mea- 
suring nitrate  and  ammonia  uptake,  and  the  im- 
portance of  ammonia  as  a  nitrogen  source  in  lakes 
became  apparent.  The  rates  of  ammonia  uptake 
correlated  well  with  primary  productivity  as  mea- 
sured using  the  carbon- 14  technique.  (3)  Denitrifi- 
cation  rates  were  measured  accurately  in  anoxic 
lake  waters.  (4)  Rapid  ammonia  supply  and  tur- 
nover was  demonstrated  in  lake  waters.  This  im- 
plies that  substantial  nitrogen  regeneration  takes 
place  constantly  in  surface  waters  of  these  lakes, 
and  that  this  can  provide  a  major  nutient  source  for 
the  photosynthetic  population.  Such  ammonia 
supply  is  independent  of  any  sediment  interaction. 
(5)  The  limnological  information  available  for  in- 
terior Alaska  has  been  expanded  through  this  work, 
and  there  now  exists  a  body  of  data  which  will 
prove  invaluable  for  future  work.  (6)  The  Dumas 


method  using  a  Coleman  nitrogen  analyzer  were  in- 
troduced for  preparing  nitrogen  samples  for  mass 
spectrometry. 
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INTERNATIONAL  ENVIRONMENTAL 

PROBLEMS-A  TAXONOMY, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 

C.  S.  Russell,  and  H.  H.  Landsberg. 

Science,  Vol  1 72,  p  1 307- 1314,  June  25,  1 97 1 .  32 

ref. 

Descriptors:  •  Pollutants,  *Path  of  pollutants,  •Pol- 
lution abatement,  Environmental  effects,  Interna- 
tional law.  Social  impact.  Costs,  Intangible  costs, 
Intangible  benefits. 
Identifiers:  *Taxonomy. 

International  environmental  problems  may  be  di- 
vided into  two  broad  classes,  physical-linkage  ef- 
fects and  social-linkage  effects.  The  first  may  be 
subdivided  into  global  and  regional  effects,  and  the 
second  into  pecuniary  and  non-pecuniary  effects. 
Global  problems  physically  involve  all  or  nearly  all 
nations  either  as  emitters  or  receptors  and  usually 
arise  from  the  discharge  of  a  persistent  residual  into 
a  natural  system  that  spreads  the  residual's  effects 
over  long  distances.  Oil  spillage  on  the  high  seas 
represents  a  global  problem.  Regional  problems 
arise  from  physical  linkages  between  two  or  more 
nations  with  little  global  spillover  because  of  the 
particular  combinations  of  the  pollutants  and  the 
natural  systems  involved.  The  Rhine,  used  by 
France  and  Germany  as  a  sewer  and  by  the  Nether- 
lands as  a  water  supply,  illustrates  a  regional 
problem.  Social-linkage  effects  occur  when  the  pol- 
icies of  one  nation  impinge  directly  on  the 
economic  or  cultural  well-being  of  other  nations. 
For  example,  the  efforts  to  rescue  ancient  Egyptian 
tombs  from  the  encroachment  of  Lake  Nasser 
arose  from  a  nonpecuniary  social-linkage  effect. 
Solutions  to  these  international  problems  may  be 
either  negotiated  (by,  say,  the  United  Nations)  or 
imposed  (by,  say,  military  force).  (Settle-Wiscon- 
sin) 
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INTERSTATE     WATER     POLLUTION     CON- 
TROL. 

For  primary  bibliographic  entry  see  Field  06E. 
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SOME  ASPECTS  OF  THE  HYDROGRAPHY  OF 
A  RELATIVELY  UNPOLLUTED  ESTUARY  IN 
SOUTHEASTERN  MASSACHUSETTS, 

Southeastern  Massachusetts  Technological  Inst. 
North  Dartmouth. 

J.  G.  Hoff,  D.  A.  McGill,  and  P.  Barrow. 
Proceedings,  Industrial  Waste  Conference,  24th, 
May  6,  7,  and  8,  1969,  p  87-98.  4  fig,  3  tab,  14  ref. 

Descriptors:  *Estuaries,  *Coasts,  *Survey, 
Sampling,  Data  collection,  Temperature,  Dissolved 
oxygen,  Phosphorus,  Nitrogen,  Salinity,  Surface 
drainage,  Massachusetts,  Water  pollution  effects. 
Identifiers:  Baseline  conditions,  Buzzards  Bay 
(Mass). 

Our  coastal  estuaries  have  recently  come  into  focus 
as  environments  that  are  vital  to  most  of  our  Atlan- 
tic food  and  game  fishes  at  some  stage  or  stages  in 
their  life  cycle.  Many  estuaries  are  currently  un- 
dergoing rapid  development.  An  opportunity  to  ob- 
serve the  conditions  of  a  relatively  unpolluted  natu- 
ral system  provides  a  baseline  for  the  study  of  its  fu- 
ture changes.  The  subject  area  of  this  study  is  a 
small  coastal  estuary  on  the  west  side  of  Buzzards 
Bay,  in  southeastern  Massachusetts.  The  principal 
stream  is  the  Slocum  River  with  its  subsidiary  coves 
and  salt  marshes.  Measurements  of  temperature, 
salinity,  dissolved  oxygen,  inorganic  phosphate- 
phosphorus,  and  inorganic  nitrate-nitrogen  were 
made  at  five  stations  throughout  the  estuary  and 
the  lower  reaches  of  the  river  over  a  period  of  two 
years.  The  estuary  shows  a  seasonal  variation  in 
nutrients  and  oxygen  which  reflects  the  productivi- 


ty cycles  of  estuarine  systems  in  temperate  regions. 
The  lower  regions  of  the  estuary  show  nutrient 
levels  in  good  agreement  with  observations  in 
marine  estuaries  in  the  same  vicinity.  The  lower 
river  is  apparently  a  marine-dominated  system. 
Only  the  uppermost  sections  of  the  estuary  give  in- 
dications of  influence  from  land  drainage.  (Goess- 
ling-Texas) 
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IMPACT       OF       STREAM        ASSIMILATION 

CAPACITY        ON        WASTE        TREATMENT 

REQUIREMENTS, 

New  York  State  Dept.  of  Health,  Albany. 

R.  C.  Mt.  Pleasant,  and  I.  Grossman. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6, 7,  and  8,  1 969,  p  227-237.  6  fig,  3  tab. 

Descriptors:  *Water  quality  control,  Streams, 
•Self-purification,  *Water  utilization,  Sewage 
treatment,  Industrial  waste.  Analytical  techniques, 
Methodology,  Legislation,  Sampling,  *Waste  as- 
similative capacity. 

Identifiers:  Discharge  permits,  Stream  studies,  Mul- 
tiple water  use. 

The  baseline  for  water  quality  management  in  New 
York  State  has  been  established  by  the  legal  adop- 
tion of  classifications  and  quality  standards  for  all 
waters.  These  standards  acknowledge  existence  of 
multiple  water  usages  and  recognize  best  usages. 
Although  waste  assimilation  is  a  water  use,  it  is  not 
the  best  water  use.  The  concept  of  stream  assimila- 
tion capacity  plays  a  major  role  in  determining  the 
extent  of  waste  treatment  required  based  on  an 
evaluation  of  the  integrated  influences  of  self-pu- 
rification, stream  usage  and  water  quality  stan- 
dards. The  Health  Department  has  a  philosophy  of 
minimum  secondary  treatment  (85%  BOD  removal 
and  suspended  solids  plus  disinfection)  which  is 
consistent  with  the  water  quality  objectives  of  the 
State.  Secondary  treatment  is  required  of  all  or- 
ganic, industrial  waste  with  appropriate  credit  for 
in-plant  improvements.  The  mechanisms  of  stream 
assimilation  are  presented  and  discussed.  Examples 
of  industrial  waste  discharges  are  given  and  the  ap- 
proach taken  in  each  case  to  arrive  at  a  proper 
balance  between  water  quality  and  water  usage.  In- 
tensive stream  studies  are  most  helpful  in  determin- 
ing the  results  of  waste  discharges  and  in  providing 
an  insight  into  the  dominant  mechanisms  leading  to 
these  results.  The  inexactness  of  the  science  must 
be  recognized  and  engineering  judgement  applied 
where  necessary.  (Goessling-Texas) 
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KINETIC  AND  STOICHIOMETRIC  LIMITA- 
TIONS OF  PHOSPHATE  IN  PURE  AND  MIXED 
BACTERIAL  CULTURES, 

Rice  Univ.,  Houston,  Tex. 

D.  J.  Schaezler,  A.  W.  Busch,  and  C.  H.  Ward. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  507-533.  20  fig,  8  tab,  29 

ref. 

Descriptors:      Water     quality,      *Eutrophication, 
•Phosphorus,     Nutrient     requirements,     E     coli. 
Growth,  Laboratory  tests,  Kinetics,  Optical  proper- 
ties, Effluents,  Phosphates,  Bacteria. 
Identifiers:  *  Mixed  bacterial  cultures. 

Phosphate  limitation  is  one  example  of  the  general 
problem  of  nutrient  limitation.  Nutrient  limitation 
is  related  to  the  bacterial  growth  kinetics.  Small 
scale  shake  tube  experiments  with  E.  coli,  M.L.  35 
strain  and  mixed  cultures  derived  from  raw  sewage 
were  conducted  to  demonstrate  the  effects  of 
phosphate  concentration  and  growth  kinetics.  Glu- 
cose (G)  was  used  as  the  substrate  in  these  experi- 
ments. For  E.  coli,  the  stoichiometric  limiting 
amounts  of  P  is  about  3.8  mg  P/gm  G  with  respect 
to  glucose  removal  at  the  growth  plateau  and  4.9 
mg  P/gm  G  with  respect  to  maximum  cell  mass 
production.  For  mixed  cultures  these  figures  are 
5.4  mg  P/gm  G  and  6.1  mg  P/gm  respectively.  The 
kinetic  limiting  concentration  of  phosphorus  was 
found  to  be  zero.  Therefore,  the  stoichiometric 
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limitation  of  phosphorous  is  more  pertinent  with 
respect  to  eutrophication  of  reservoirs.  It  is  the 
total  amount  of  phosphorus  entering  a  reservoir 
that  is  important,  not  the  percentage  removal  of 
phosphorus.  (Goessling-Texas) 
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A  QUANTITATIVE   ARTIFICIAL  SUBSTRATE 
SAMPLER    FOR    BENTHIC    MACRO    INVER- 
TEBRATES, 
G.  Z.  Jacobi. 

Trans  Amer  Fish  Soc.   100  (1):    1971.   136-138. 
Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:      Artificial,     Benthic,      Invertebrates, 
Macro,  Quantitative,  Sampler,  Substrate. 
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DISSOLVED    OXYGEN    REQUIREMENTS    OF 
FRESHWATER  FISHES, 

P.  Doudoroff,  and  D.  L.  Shumway 

FAO  (Food  Agr  Organ  U  N)  Fish  Tech  Pap.  86, 

1 970.  1  -29 1 .  Copyright  1971,  Biological  Abstracts, 

Inc. 

Identifiers:    Dissolved,   Economic,   Fishes,   Fresh, 

Oxygen,  Species,  Technical,  Water. 
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IMPACTS  OF  NUCLEAR  POWER  PLANTS  ON 
THE  ENVIRONMENT, 

A.  W.  Eipper,  C.  A.  Carlson,  and  L.  S.  Hamilton. 
Living  Wilderness.  34  (111):   1970.  5-12.  Copy- 
right 1 97 1 ,  Biological  Abstracts,  Inc. 
Identifiers:  Environment,  Impacts,  Nuclear,  Plants, 
Pollution,  Power,  Thermal. 
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DEHYDRATION  AND  WATER  INTOXICATION 
OF  RANGE  CATTLE, 

T.  C.  Gray. 

J  Amer  Vet  Med  Ass.  157  (11):  1970.  1549-1556. 
Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:  Cattle,  Dehydration,  Grass-M,  Intoxica- 
tion, Range,  Water,  Wheat. 
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EPOXIDATION    OF    ALDRIN    BY    A    FRESH- 
WATER OSTRACOD, 

J.  A.  Kawatski,  and  J.  C.  Schmulback. 
J  Econ  Entomol.  64  ( 1 ):  1971.  316-317.  Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
Identifiers:  Aldrin,  Chlamydotheca-Arcuata,  Epox- 
idation,  Food,  Fresh,  Insecticide,  Ostracod,  Toxici- 
ty, Water,  Web. 
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EFFECT  OF  SOIL  MOISTURE  AND  AERATION 
ON  FUNGAL  ACTIVITY,  AN  INTRODUCTION, 
DM.  Griffin. 

Toussoun,  T.  A.,  Robert  V.  Bega  and  Paul  E.  Nel- 
son (Edited  by).  Root  diseases  and  soil-borne 
pathogens.  Symposium.  252  p,  Illus.  University  of 
California  Press:  Berkeley,  Calif.,  U.S.A.  1970.  77- 
80.  Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:  Aeration,  Bacterial,  Chemical,  Disease, 
Fungal,  Incidence,  Matrice,  Mobility,  Moisture, 
Osmosis,  Physical,  Root,  Soil,  Suction. 
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EFFECT  OF  SODL  WATER  ON  MICROBIAL 
GROWTH  ANTAGONISM  AND  NUTRIENT 
AVAILABILITY  IN  RELATION  TO  SOIL- 
BORNE  FUNGAL  DISEASES  OF  PLANTS, 

R.  J.  Cook,  and  R.  I.  Papendick. 
Toussoun,  T.  A.,  Robert  V.  Bega  and  Paul  E.  Nel- 
son (Edited   By).  Root  Diseases  and  Soil-Borne 
Pathogens.  Symposium.  252  p,  Illus.  University  of 
California  Press:  Berkeley,  Calif.,  U.S.A.  1970.  81- 
88 .  Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:  Antagonism,  Diseases,  Fungal,  Growth, 
Microbial,    Nutrient,    Plants,    Pressure,    Relation, 
Soil,  Soil-Borne,  Suction,  Water. 
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RESPONSES     OF      INTER      TIDAL      INVER- 
TEBRATES TO  LOW  OXYGEN  CONDITIONS, 

G.  P.  Mangum,  L.  J.  Kushins,  and  C.  Sassaman 

Amer   Zool.    10    (4):    1970.    516-517.   Copyright 

1971 ,  Biological  Abstracts,  Inc. 

Identifiers:    Aerobic,    Inter,    Invertebrates,    Low, 

Metabolism,  Nassarius-Obsoletus,  Oxygen,  Tidal. 
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EFFECT  OF  ENVIRONMENTAL  SALINITY  ON 
THE  INCORPORATION  OF  TRITIATED  LEU- 
CINE IN  GILLS  OF  A  FRESH  WATER 
TELEOST  XIPHOPHORUS-MACULATUS, 

S.  Holtzmann,  and  M.  P.  Schreibman. 

Amer  Zool.   10  (4):   1970.  518.  Copyright  1971, 

Biological  Abstracts,  Inc. 

Identifiers:  Environmental,  Fresh,  Gills,  Leucine, 

Salinity,  Teleost,  Tritiated,  Water,  Xiphophorus- 

Maculatus. 
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DDT  INHIBITION  OF  INTESTINAL  SALT  AND 
WATER  ABSORPTION  IN  TELEOSTS, 

R.  Janicki,  and  W.  K inter 

Amer  Zool.    10    (4):    1970.    540-541.   Copyright 

1971,  Biological  Abstracts,  Inc. 

Identifiers:  Adsorption,  DDT,  Inhibition,  Intestinal, 

Marine,  Pesticide,  Salt,  Teleosts,  Water. 
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INTERFERENCE  WITH  A  MEMORY  PROCESS 

BY  DDT  IN  GOLDFISH, 

F.  B.  Davy,  and  H.  Kleerekoper. 

Amer  Zool.   10  (4):   1970.  541.  Copyright  1971, 

Biological  Abstracts,  Inc. 

Identifiers:  DDT,  Goldfish,  Interference,  Memory, 

Process. 
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UPTAKE  OF  SULFUR-35  AMINO-ACIDS  BY 
SYMBIOTIC  ALGAE  ZOOCHLORELLAE 
FROM  THE  FOOD  OF  GREEN  HYDRA, 

C.  B.  Cook. 

Amer   Zool.    10    (4):    1970.   544-545.   Copyright 

1971,  Biological  Abstracts,  Inc. 

Identifiers:    Algae,   Amino-acids,   Artemia-Salina, 

Food,  Green,  Hydra,  Sulfur-35,  Symbiotic,  Uptake, 

Zoochlorellae. 
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DEVELOPMENT  OF  A  CHEMICAL  DENITRIFI- 
CATION  PROCESS, 

North  American   Rockwell  Corp.,  Canoga  Park, 

Calif.  Rocketdyne  Research. 

Frank  C.  Gunderloy,  Jr.,  Ross  I.  Wagner,  and 

Victor  H.  Dayan. 

Copy  available  from  GPO  Sup  Doc  for  SN-5501- 

0135  $0.65;  microfiche  from  NTIS  as  PB-203  597, 

$0.95.   Environmental   Protection   Agency-Water 

Quality  Office,  Water  Pollution  Control  Research 

Series,  October  1970,  63p,  5  fig,  26  tab,  27  ref. 

EPA  Program  17010  EEX  10/70.  Contract  14-12- 

546. 

Descriptors:  *Denitrification,  *Chemical  reactions, 
•Nitrate,  Nitrogen,  Hydrogen  ion  concentration. 
Catalysts,   Copper,   Phosphorus,   Iron,   Inhibitors, 
Separation  techniques,  *  Waste  water  treatment. 
Identifiers:  *Chemical  treatment. 

Laboratory  studies  of  a  chemical  dentrification 
process,  namely  copper  catalyzed  ferrous  iron 
reduction  of  nitrate  ion  in  basic  media,  demon- 
strated that  denitrification  of  dilute  ( 10  ppm  N03- 
N)  nitrate  ion  solutions  to  a  mixture  of  innocuous 
gaseous  products  was  possible.  95  to  98%  of  the 
reduced  nitrate  was  in  the  form  of  NH3,  N2,  N20, 
N02  and  unreacted  N03.  Optimum  conditions  for 
reaction  were:  ( 1 )  initial  pH  near  8  (mole  ratio  of 
OH  ()/Fe  (....)-  1.5);  (2)  mole  ratio  Fe  (....)/NO 
(-)3  — 8;  (3)  concentration  of  catalyst  1-5  ppm  Cu 
(....)   with  the  reaction   being  carried  out  under 


anaerobic  conditions;  (4)  Fe  (....)ion  derived  from 
the  sulfate;  (5)  NaOH  used  for  pH  adjustment;  and 
(6)  phosphate  removed  and  carbonate  content 
decreased.  Preliminary  investigation  of  reduction 
in  a  continuous  flow  system  was  encouraging.  The 
by-product  magnetite,  was  easily  separated  from 
the  treated  water  in  the  absence  of  appreciable 
phosphate  which  inhibits  its  formation.  Data  from 
280  experiments  were  tabulated.  Cursory  studies  in 
potable  water  and  secondary  effluent  indicate  the 
presence  of  as  yet  unidentified  inhibitory  sub- 
stances. (Lo  wry -Texas) 
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DEVELOPMENT  OF  IMMOBILIZED  ENZYME 
SYSTEMS  FOR  ENHANCEMENT  OF  BIOLOGI- 
CAL WASTE  TREATMENT  PROCESSES, 

Grumman  Aerospace  Cprp.,  Bethpage,  N.Y. 
Lawrence  Slote. 

Available  from  GPO  Sup  Doc  for  SN-5501-01 13, 
$0.70;  microfiche  from  NTIS  as  PB-203  598, 
$0.95.  Environmental  Protection  Agency-Water 
Quality  Office,  Water  Pollution  Control  Research 
Series,  July  1970,  61  p,  1 1  fig,  9  tab,  30  ref.  EPA 
Program  16050  DXN  07/70. 

Descriptors:  *Enzymes,  'Activated  sludge,  •Distil- 
lations, Biodegradation,  Bacteria,  Separation 
techniques,  Labatory  tests.  Chemical  oxygen  de- 
mand, Aeration,  *Waste  water  treatment,  ♦Biologi- 
cal treatment. 

Identifiers:  'Polymerization,  'Immobilization, 
Deoxyribonucleic  acid. 

Degradation  and  utilization  of  wastewater  nutrients 
by  microbial  action  is  controlled  by  a  complex  en- 
zyme system.  In  attempts  to  produce  a  faster-acting 
system,  a  method  was  developed  to  biochemically 
fractionate  the  microbial  enzymes  from  activated 
sludge,  to  concentrate  and  characterize  their  activi- 
ty, and  to  immobilize  this  activity  by  entrapment  in 
a  polyacrylamide  gel.  The  enzyme  gel  preparation 
was  tested  for  its  effect  on  the  biological  degrada- 
tion of  a  bench-scale  activated  sludge  process. 
Soluble  enzymatic  components  were  readily 
separated  from  particulate  cell  components,  and 
the  remaining  soluble  system  was  fractioned  such 
that  catabolic  activity  in  the  enzyme  systems  of  in- 
terest was  maintained  while  non-essential  com- 
ponents were  removed.  Immobilization  within  the 
gel  allowed  activity  to  be  maintained  during  re- 
peated washings,  exposure  to  substrate,  and 
storage.  Limited  bench-scale  tests  produced  no 
meaningful  results  possibly  on  account  of  either  in 
complete  polymerization  of  the  gel,  an  improper 
activated  sludge  culture,  or  both.  (Lowry-Texas) 
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BIO-REGENERATED  ACTIVATED  CARBON 
TREATMENT  OF  TEXTIXE  DYE  WASTE- 
WATERS, 

FRAM  Corp.,  East  Providence,  R.I. 
Clarke  A.  Rodman,  and  Edward  L.  Shunney. 
Available  from  the  National  Technical  Information 
Service  as  PB-203  599,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Environmental  Protection  Agency- 
Water  Quality  Office,  Water  Pollution  Control 
Research  Series,  January  1 97 1 ,  75  p,  24  fig,  20  tab, 
5  ref.  EPA  Program  12090  DWM  01/71. 

Descriptors:  'Textiles,  'Industrial  wastes,  'Color, 
Separation  techniques,  Adsorption,  Activated  car- 
bon, Biodegradation,  Chemical  oxygen  demand, 
Cost  analysis,  'Waste  water  treatment. 
Identifiers:  *Bio-regeneration,  'Dye  wastes, 
Regeneration. 

A  continual  adsorption-biological  regeneration 
cycle  of  the  acivated  carbon  beds  treating  a 
dyehouse  effluent  has  been  achieved  over  a  four- 
month  period,  resulting  in  a  continuous  decoloriza- 
tion  and  organic  reduction.  The  textile  dye  wastes 
can  be  easily  decolorized  by  a  single  pass  flow 
through  fixed  granular  activated  carbon  beds  at  an 
average  flux  of  12  gpm/sq  ft,  provided  that  the 
color  bodies  are  receptive  to  carbon  adsorption. 
The  exhausted  carbon  can  then  be   regenerated 


32 


WATER  QUA1TIY  MANAGEMENT  AND  PROTECIIONd  field  05 
Waste  Treatment  Processes— Group  5D 


biologically  provided  that  the  adsorbate  is 
biodegradable.  Biological  regeneration  provided  an 
adsorption  capacity  in  excess  of  1 .6  lbs  COD  per  lb 
of  carbon,  in  this  instance.  Color  removal  was  vir- 
tually complete  at  two  flow  rates  evaluated:  8.5 
gpm/sq  ft  and  15.6  gpm/sq  ft.  COD  removal  was 
85%  or  higher  at  the  lower  flow  and  only  48%  at 
the  higher  flow.  A  1 .0  mgd  plant  was  designed.  For 
50%  COD  removal  estimates  were  $230,000  for 
construction  and  8.3  cents/1000  gallons  for  opera- 
tion. For  75%  COD  removal,  the  estimates  were 
$550,000  and  23.1  cents/1000  gallons  respectively. 
(Lowry-Texas) 
W72-00003 


HORIZONTAL  HCL  PICKLING  LINE  AT  FU- 
KUYAMA, 

Nippon  Kokan  K.  K  ,  Fukuyama. 

Y.  Yazawa,  T.  Okamoto,  and  T.  Chiyonobu. 

Iron  and  Steel  Engineer,  September,  1969.  p  120- 

124, 2  tab,  4  fig. 

Descriptors:  *Water  quality  control,  *Steel,  Indus- 
trial wastes,  Legislation,  Iron  oxides,  Waste  water 
treatment,  Water  reuse,  'Acids. 
Identifiers:  'Hydrogen  chloride,  'Regeneration, 
Fumes,  Drag-out  losses,  Vent  losses,  Scrubber 
water,  Pickling. 

The  fully  integrated,  iron  and  steel  works  of  Nip- 
pon Kokan  K.K.  (Japan  Steel  and  Tube  Corp.)  at 
Fukuyama  began  producing  steel  in  August  1966, 
with  steel  strip  as  the  primary  product.  Initial 
design  analysis  lead  to  selection  of  a  horizontal 
pickling  line  using  HCI  and  regenerating  the  spent 
acid  in  roasters.  The  operation  of  the  pickle  line 
and  the  regeneration  plant  has  been  satisfactory 
since  its  initial  operation,  producing  high  quality 
strip  surface  at  the  design  speed  of  600  fpm.  Ini- 
tially an  inhibitor  was  used  but  was  discontinued  as 
no  particular  advantage  could  be  seen.  HCI  losses 
at  the  pickle  line  consist  of  fume  losses  and  drag- 
out  losses  into  the  rinse.  HCI  losses  in  the  regenera- 
tion plant  consist  of  HCI  in  the  overhead  from  the 
absorber,  which  is  removed  in  the  scrubber  water, 
the  vent  losses  from  the  storage  tanks  and  the 
chloride  content  in  the  oxide.  HCI  consumption  for 
the  past  six  months  averaged  3.6  lbs.  per  ton  of 
steel,  that  is  35%  HCI  (22  deg.  Be).  Acid  loss  on 
line  are  10%.  The  efficiency  of  the  regeneration 
plant  is  94  to  96%.  The  pickling  and  regeneration 
facility  represents  a  tangible  contribution  to  the  ef- 
forts of  the  steel  industry  throughout  the  world 
toward  constantly  raising  the  quality  of  steel 
products  while  reducing  the  pollution  of  the  water 
resources  they  must  rely  upon.  (Goessling-Texas) 
W72-00004 


TREATMENT  OF  REFINERY  WASTES  BY 
PHYSICO  CHEMICAL  PROCESSES, 

Missouri  Univ.,  Rolla. 
Ju-Chang  Huang,  and  Michael  G.  Hardie. 
Journal    of    the    Sanitary    Engineering    Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  97,  No.  SA  4,  August  1 97 1 ,  p  467-478, 
7  fig,  1  tab,  6  ref. 

Descriptors:  *Oil  wastes,  'Adsorption,  'Coagula- 
tion, Activated  carbon,  Iron,  Hydrogen  ion  concen- 
tration, Chemical  oxygen  demand,  Turbidity, 
Nitrogen,  Phosphorous,  Industrial  wastes,  Cost 
analysis,  Waste  water  treatment. 
Identifiers:  'Alum. 

A  refinery  waste  sample  from  the  American  Oil 
Company's  Wood  River  Refinery  Plant,  Illinois, 
was  obtained.  The  waste  was  slightly  alkaline  in  na- 
ture, had  a  pH  of  9,  and  COD  and  TOC  of  296  mg/1 
and  74  mg/1  respectively.  The  waste  was  high  in 
suspended  solids  and  turbidity,  had  an  amber  color, 
and  .7  mg/1  and  13.5  mg/1  total  phosphorous  and 
total  nitrogen  as  P  and  N.  Although  iron  and  alum 
coagulation  results  were  very  similar,  the  ferric 
chloride  was  chosen  as  the  coagulant  since  alum 
requires  closer  pH  control  for  consistency.  Dosage 
if  iron  was  250  mg/1,  and  coagulation  reduced  COD 
from  296  mg/1  to  75  mg/1,  TOC  from  74  to  20  mg/1, 


and  orthophosphate  from  0.7  to  0.2  mg/1.  Concen- 
trations of  ammonia  and  total  nitrogen  were  unaf- 
fected. The  second  stage  of  treatment  was  carbon 
adsorption,  with  various  configurations  being 
tested.  A  3  ft  carbon  column  was  capable  of 
producing  an  effluent  of  3  mg/1  TOC  and  turbidity 
of  less  than  1  JTU.  Some  organic  leakage  problems 
still  remained  however.  Cost  analyses  have 
produced  costs  for  comparble  two-stage  systems  of 
16  cents/1000  gallons,  favorably  comparable  to  the 
11  cents/ 1000  gal.  for  conventional  treatment. 
(Lowry-Texas) 
W72-00005 


KINETIC  AANALYSIS  OF  DATA  FROM 
BIOLOGICAL  SYSTEMS, 

Quirk,  Lawler  and  Matusky,  New  York. 
Robert  L.  Irvine,  and  Donald  J.  Schaezler. 
Journal,         Sanitary         Engineering         Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  97,  No.  SA  4,  August  1 97 1 ,  p  409-424, 
8  fig,  19  ref. 

Descriptors:  'Kinetics,  'Design  data,  'Laboratory 
tests,  Industrial  wastes,  Municipal  wastes,  Microor- 
ganisms, Flow  rate,  Dissolved  oxygen,  Biochemical 
oxygen  demand,  Activated  sludge,  Waste  water 
treatment. 

Identifiers:  'Reaction  rate  coefficients,  'Michaelis- 
Menten  equation. 

Despite  the  fact  that  biological  waste  treatment 
facility  design  is  extremely  sensitive  to  proper 
selection  of  the  reaction  rate  coefficient,  none  of 
the  municipal  works  and  few  of  the  industrial  plants 
now  in  operation  considered  reaction  kinetics  dur- 
ing design.  Although  flow  variability  component 
distribution,  and  gross  concentrations  in  the  waste 
stream  at  the  full  scale  level  may  obviate  results  ob- 
tained from  intensive  laboratory  data  investigations 
for  exact  kinetic  formulations,  a  laboratory  data 
generation  procedure  is  presented  which  will  as- 
sure that  the  reactor  designed  will  do  the  required 
job.  This  procedure  involves:  ( 1 )  characterization 
of  the  waste  by  repetitive  acclimation;  (2)  deter- 
mination of  reaction  rates  by  measuring  and 
analyzing  waste  concentration  bod,  toe,  etc),  or- 
ganism concentration,  and  oxygen  uptake  rates  in  a 
batch  reactor;  (3)  design  of  a  continuous  flow 
bench  scale  reactor;  (4)  after  1  to  4  weeks  of 
operation  of  the  C.F.  bench  reactor,  remove  a  por- 
tion of  the  organisms  and  conduct  batch  reaction 
rate  studies;  and  (5)  design  full  scale  unit  on  basis 
of  reaction  rate  obtained  in  step  4.  Care  should 
then  be  exercised  in  selection  of  the  correct  operat- 
ing scheme  at  the  treatment  plant  to  optimize  effi- 
ciencies. Data  from  batch  cultures  fed  glucose- 
mineral  salts  medium,  domestic  wastes,  and 
domestic  and  industrial  wastes  are  presented  and 
analyzed  as  examples.  (Lowry-Texas) 
W72-00007 


PHOSPHATE  REMOVAL  BY  ACTIVATED 
SLUDGE, 

Robert  S.  Kerr  Water  Research  Center,  Ada,  Okla. 

J.  L.  Witherow. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969p  1 169-1 184,  8  fig,  5  tab,  15 

ref. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  Municipal  wastes,  Dissolved  oxygen. 
Biochemical  oxygen  demand.  Data  collection. 
Laboratory  tests,  Pilot  plant,  Sampling, 
'Phosphates. 

Identifiers:  Mixed  liquor  suspended  solids,  Deten- 
tion time.  Mass  balance. 

Unusually  high  phosphate  removal  has  been  re- 
ported by  several  activated  sludge  plants  treating 
municipal  (domestic-industrial)  sewage.  A  total  of 
1 6  activated  sludge  systems  were  studied  to  deter- 
mine the  design  and  operating  conditions  that 
favored  phosphate  removal.  Bench-scale  batch  stu- 
dies and  in  one  case  a  full  scale  plant  study  showed 
that  phosphate  removal  could  be  enhanced  by  im- 
proved operating  conditions.  This  field  study  in- 
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dicates  that  the  activated  sludge  process  can,  on  a 
sustained  basis,  (average)  80%  phosphate  removal. 
Phosphate  balances  at  five  plants  established  that 
the  wasted  sludge  was  the  vehicle  for  phosphate 
disposal.  Phosphate  reduction  is  accomplished  in 
the  aeration  tank  and  not  in  the  primary  setting 
basin.  Mixed  liquor  suspended  solids  concentra- 
tion, DO,  loading,  detention  time,  and  the  amount 
of  phosphates  in  the  influent  are  the  factors  affect- 
ing removal.  Phosphate  reduction  is  maintained  in 
the  final  clarifier  by  maximizing  solid-liquid  separa- 
tion, minimizing  anaerobic  conditions,  low  SVI  and 
high  DO.  Sludge  reaeration  and  gravity  sludge 
thickening  can  be  incorporated  in  the  phosphate 
removal-activated  sludge  process.  The  waste  ac- 
tivated sludge  releases  its  phosphate  content  under 
anaerobic  conditions.  Neither  the  waste  activated 
sludge  or  its  digested  supernatant  can  be  recycled 
without  eliminating  the  phosphate  disposal  vehicle 
and  destroying  the  phosphate  removal  process. 
(Goessling-Texas) 
W72-00008 


ANALYSIS  OF  FOOD  PROCESSING  WASTE- 
WATERS, 

Oregon    State    Univ.,    Corvallis.    Dept.    of   Food 

Science  and  Technology. 

Michael  R.  Soderquist. 

Water  Resources  Research  Institute  Seminar  WR- 

014.71,  July  1971,  p  7-21,  4  fig,  23  ref. 

Descriptors:  'Industrial  wastes,  'Systems  analysis, 
'Dynamic  programming,  Public  Health,  Canneries, 
Feeds,  'Water  reuse,  Waste  water  treatment, 
Water  quality  control. 

Identifiers:  'Food  processing  wastes,  'By-product 
recovery,  'Waste  minimization. 

Recent  developments  in  the  handling  and  disposal 
of  food  processing  industry  wastes  have  been  large- 
ly concerned  with  waste  reduction  and  by-product 
reclamation  and  re-use.  However,  the  emphasis  for 
the  future  will  be  directed  more  toward  a  unified 
systems  approach.  This  approach  will  include 
research  and  developments  in:  ( 1 )  less  wasteful 
harvesting  methods;  (2)  in-field  preprocessing 
(where  applicable);  (3)  reduction  of  transportation 
damage;  (4)  increasing  in-plant  yield;  (5)  minimiz- 
ing water  usage;  (6)  development  of  new  by- 
products; and  (7)  development  of  innovative  treat- 
ment methods.  An  example  of  such  a  unified  ap- 
proach is  presented  for  the  paper  industry.  Assess- 
ment of  environmental  impact  and  cost  in  such  an 
analysis  is  difficult  at  best,  and  usually  is  based  on 
guidelines  established  by  regulatory  agencies, 
necessitating  equitable  treatment  of  all  industries 
across  political  boundaries.  Finally,  the  consumer 
must  be  convinced  that  the  increased  cost  of  goods 
and  services  is  warranted  for  the  cleaning-up  of  the 
environment.  (Lowry-Texas) 
W72-00011 


THE  CONCEPT  OF  WASTEWATER  RECLA- 
MATION, 

Cornell,    Howland,    Hayes,    and    Merryfield/Hill, 

Corvallis,  Oreg. 

L.  Gene  Suhr. 

Water  Resources  Research  Institute  Seminar,  WR 

014.71,  July  197 1,  p  33-49,  2  fig  2  tab. 

Descriptors:  'Water  reuse,  'Tertiary  treatment, 
'Water  consumption,  Research  and  development, 
Separation  techniques,  Ion  exchange.  Foam  frac- 
tionation, Distillation,  Flocculation,  Flotation, 
Sedimentation,  Lime,  Phosphorus,  Irrigation  prac- 
tices, Waste  water  treatment,  California. 

Waste  water  may  one  day  cease  to  exist  as  a  word 
simply  because  no  water  will  be  wasted.  Since  the 
only  water  fit  to  throw  away  will  also  be  fit  to  drink, 
due  to  increasingly  stringent  regulations,  it  will  be 
used  for  drinking.  Future  plans  for  desalinization  of 
wastewater  before  discharge  into  Lake  Mead, 
California,  would  result  in  the  effluent  being  pol- 
luted by  contact  with  Lake  Mead  waters.  Reclama- 
tion has  become  a  reality  in  Africa  with  the  Wind- 
hoek plant.  Effluent  from  a  plant  using:  ( I )  floccu- 
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lation-flotation;  (2)  detergent  removal  by  foam 
fractionation;  (3)  lime  treatment;  (4)  chlorination; 
(S)  settlement  of  calcium  carbonate  sludge;  (6) 
sand  filtration;  (7)  activated  carbon  adsorption; 
and  (8)  final  rechlorination,  is  stored  in  a  matura- 
tion reservoir  from  which  drinking  water  is  drawn. 
Although  this  and  other  installations  are  evidence 
that  the  technological  know-how  to  reclaim  ef- 
fluents is  available,  the  lack  of  adequate 
safeguards,  monitoring  devices,  and  public  enthu- 
siasm prevents  widespread  application.  Reliability 
of  these  plants  must  be  increased,  new  and  faster 
monitoring  devices  must  be  developed,  and  people 
must  be  educated  in  water  usage.  (Lowry-Texas) 
W72-00012 


COAGULANTS  FOR  WASTE  WATER  TREAT- 
MENT, 

Calgon  Corp.,  Pittsburgh,  Pa. 
C.  L.  Fitsgerald,  M.  M.  Clemens,  and  P.  B.  Reilly, 
Jr. 

Chemical  Engineering  Progress,  Vol  66,  No  1,  p 
36-40,  January  1970,  1  tab,  1 1  fig,  1  ref. 

Descriptors;  *Waste  water  treatment,  *Effluent 
quality,  Coagulation,  Industrial  wastes,  Floccula- 
tion,  Aluminum,  Iron,  Clays,  Gels,  Design,  Oil, 
Pulp  wastes,  Cation  adsorption,  Anion  adsorption. 
Identifiers:  'Coagulants,  Polymers,  Metal  salts, 
Vegetable  gums,  Feed  points. 

The  use  of  coagulants,  whether  of  the  conventional 
variety  or  the  relatively  new  synthetic  polymers,  is 
a  currently  popular  subject  of  conversation.  Even 
though  coagulants  have  been  used  for  probably 
many  centuries  to  stimulate  flocculation,  it  is  still 
impossible  to  determine  conclusively  why  one  floe 
culant  may  be  effective  at  one  time  and  suddenly 
become  ineffective  in  the  same  or  similar  applica- 
tion. The  methods  of  flocculation  are  discussed. 
The  deficiencies  of  metal  salts  and  natural 
polymers  as  coagulant  aids  are  presented.  Synthetic 
polymers  are  listed  and  their  applications 
discussed.  Case  histories  of  the  use  of  coagulants 
are  presented  as  examples  of  various  applications. 
It  is  interesting  to  note  that  similar  problems  are 
not  always  solved  in  the  same  way.  In  any  potential 
application,  the  major  factors  to  be  considered  are: 
( 1 )  Solids  size  and  electric  charge;  (2)  Nature  of  oil 
waste,  suspended  or  emulsified;  (3)  Polymer  feed 
point  (s);  (4)  Separation  equipment  design;  and, 
(5)  Polymer  structure.  After  consideration  of  these 
factors,  bench  scale  tests  must  be  conducted  to 
confirm,  modify  or  refute  the  proposed  treatment. 
And  only  then  full  scale  plant  application  can  pro- 
vide the  final  proof.  (Goessling-Texas) 
W72-00014 


THE  CASE  FOR  DEEP  AERATION  TANKS, 

Mixing  Equipment  Co.,  Inc.,  Rochester,  N.Y. 
J.  Y.  Oldshue. 

Chemical  Engineering  Progress,  Vol  66,  No  1  I , 
November  1970,  p  73-78,  3  tab,  9  fig,  7  ref. 

Descriptors:  *Waste  water  treatment,  'Aeration, 
*  Mass  transfer,  Impellers,  Air. 
Identifiers:  'Submerged  aerators.  Biological  solids. 
Oxygen  uptake  rate.  Tank  depth,  Power,  Driving 
force,  Film  coefficient,  Interfacial  area. 

For  years  submerged  turbine  type  aerators  have 
been  used  in  high  and  low  aeration  processes  and  in 
all  tank  sizes  and  shapes.  The  following  is  devoted 
to  a  discussion  of  the  characteristics  of  various  tank 
depths  using  submerged  aerators  with  a  separate 
gas  supply.  From  the  mass  transfer  equation  only 
the  term  KLa'  can  be  affected  by  the  impeller 
design  and  the  air  variables.  Comparisons  between 
different  depth  tanks  and  different  uptake  rates  in- 
dicate the  effect  of  these  variables.  There  is  no  way 
to  calculate,  from  handbook  values  or  physical  pro- 
perties, the  mass  transfer  in  a  given  slurry  contain- 
ing biological  solids.  Experimental  data  must  be  ob- 
tained on  some  scale  and  then  mass  transfer  calcu- 
lations used  to  convert  to  other  conditions.  A  suita- 
ble method  of  calculating  the  average  driving 
force  is  needed.  In  this  article  the  log  mean  of  the 


'delta'  c  at  the  bottom  and  at  the  top  of  the  tank  has 
been  used.  In  general,  there  is  no  reason  not  to  use 
an  aeration  system  of  any  desired  uptake  rate  and 
any  desired  liquid  depth  to  achieve  the  desired 
plant  performance.  (Goessling-Texas) 
W72-00015 


CENTRIFUGES     IN     WATER     AND     WASTE 
TREATMENT, 

Penn  wait  Corp.,  Warminster,  Pa. 

F.  W.  Keith,  and  T.  H.  Little. 

Chemical  Engineering  Progress,  Vol  65,  No  11, 

November  1969,  1  tab,  6  fig,  p  77-80. 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes,  'Municipal  wastes,  'Centrifugation,  Sur- 
vey, Costs,  Waste  disposal,  Settling  velocity,  Sedi- 
mentation, Waste  treatment. 
Identifiers:  Suspended  solids. 

As  stricter  regulations  are  applied  to  industrial  and 
municipal  waste  disposal,  more  efficient  processes 
and  equipment  are  needed  to  remove  suspended 
solids,  materials  giving  rise  to  BOD  and  other  pollu- 
tants. Since  primary  sedimentation  alone  is  rarely 
sufficient,  secondary  treatment  is  required  and 
these  processes  produce  a  flocculant  solid  that  set- 
tles slowly  and  compacts  poorly  under  gravity. 
There  are  three  basic  types  of  centrifuges  which 
have  application  in  these  circumstances.  These  are 
solid  bowl  conveyor  centrifuge,  disc  centrifuge 
bowl  and  basket  centrifuge.  The  operational 
characteristics  and  applications  of  these  devices 
are  pesented  and  discussed.  The  cost  per  unit 
capacity  is  shown.  This  survey  of  centrifuges  treat- 
ing industrial  and  municipal  waste  streams  touches 
on  only  a  few  applications.  The  intention  is  to  illus- 
trate how  centrifuges  can  be  applied,  the  types  of 
devices  available  and  their  characteristics.  (Goess- 
ling-Texas) 
W72-00016 


PROCESS       CONTROL       OF       CENTRIFUGE 
OPERATIONS, 

De Laval  Separator  Co.,  Poughkeepsie,  N.Y. 

D.  M.  Landis. 

Chemical   Engineering  Progress,   Vol   66,  No    1 , 

January  1970,  4  fig,  p  51-53. 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes,  'Municipal  wastes,  'Dewatering,  'Auto- 
matic control,  'Centrifugation,  Design,  Laboratory 
tests,  Pilot  plants,  On-site  tests,  Hydrogen  ion  con- 
centration, Temperature,  Viscosity,  Turbidity,  Par- 
ticle size. 
Identifiers:  Configuration,  Solids  content. 

Practical  process  control  is  a  must  if  scale-up  based 
on  specific  operating  conditions  is  to  result  in 
satisfactory  operation  of  the  centrifuge.  Cen- 
trifuges are  generally  supplied  based  on  laboratory, 
pilot  plant  or  field  tests  of  the  centrifuge  perform- 
ing the  desired  separations  of  the  specific  wastes  to 
be  treated.  The  choice  of  candidates  for  these  tests 
is  based  upon:  economics,  type  of  separation 
desired,  particle  size  of  solids,  solid  content  of  feed, 
relative  density  of  components,  capacity  desired 
and  special  considerations  (pH,  temperature  and 
configuration).  If  the  wastes  change  drastically 
from  those  tested  without  the  operators  knowledge, 
the  centrifuge  will  not  operate  with  the  desired 
capacity  or  efficiency.  Various  control  systems  are 
available  to  monitor  viscosity,  solids  content,  parti- 
cle size  and  turbidity.  In  addition,  automatic  alarm 
and  shut-down  devices  are  available  which  can  be 
coupled  with  these  monitors  to  effect  process  con- 
trol. Process  control  is  vital  to  all  process  opera- 
tions and  extremely  so  in  utilizing  centrifugal 
separators  to  their  maximum  work  capability  and 
work  efficiency.  (Goessling-Texas) 
W72-00017 


SLUDGE  ACTIVITY  PARAMETERS  AND 
THEIR  APPLICATION  TO  TOXICITY  MEA- 
SUREMENTS AND  ACTIVATED  SLUDGE, 

Florida  Univ.,  Gainsville. 

J.  W.  Patterson,  H.  D.  Putnam,  and  P.  L.  Brezonik. 


Proceedings,  Industrial  Waste  Conference,  24th, 
May  6,  7,  and  8,  1969,  p  127-154,  16  fig,  2  tab,  48 
ref. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Biochemical  oxygen  demand,  'Chemical 
oxygen  demand,  Legislation,  Effluents,  Laboratory 
tests,  'Toxicity. 

Identifiers:  Mixed  liquor  volatile  suspended  solids, 
Sludge  volume  index.  Sludge  age,  Sludge  yield, 
Dehydrogenase  activity,  Oxygen  uptake  rate,  ATD 
analyses. 

The  inadequacies  of  activated  sludge  operation 
control  parameters  have  long  been  recognized  by 
waste  treatment  researchers  and  plant  operators. 
Use  of  inappropriate  monitoring  methods  for  treat- 
ment unit  degradation  capabilities  results  in  opera- 
tion incompatible  with  both  present  legislative 
requirements  for  high  quality  effluent  and 
economic  requirements  for  high  efficiency.  The 
conventional  methods  of  monitoring  performance 
are  discussed  and  the  advantages  and  disad- 
vantages of  these  measurements  are  presented. 
More  specific  biochemical  parameters  and  their 
applicability  to  activated  sludge  systems  under 
toxic  stress  are  presented  and  discussed.  The 
results  of  this  study  indicates:  ( 1 )  the  standard 
biomass  and  activity  parameters  (BOD,  COD)  are 
inadequate  for  current  research  and  plant  opera- 
tion needs;  (2)  the  application  of  biochemical  con- 
cepts to  measurement  of  activated  sludge  biomass 
and  activity  has  advantages  of  sensitivity  and 
specificity;  (3)  the  application  of  any  biochemical 
parameter  requires  an  understanding  of  the  basic 
cellular  mechanism  involved;  (4)  effect  of  toxic 
agents  may  vary  according  to  the  food  supply  and 
physiological  state  of  the  organisms.  (Goessling- 
Texas) 
W72-00020 


DESIGN    OF    A    TREATMENT    PLANT    FOR 
BAKERY  WASTES, 

Syracuse  Univ.,  N.Y. 

C.  S.  Grove,  Jr.,  D.  B.  Emerson,  E.  F.  Schlesinger, 

and  W.  Brown. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,7,  and  8,  1969.  p  155-178,  II  fig,  12  tab,  9 

ref. 

Descriptors:  'Waste  water  treatment,  'Pilot  plants, 
'Emulsions,  'Biochemical  oxygen  demand,  Ac- 
tivated sludge,  Ground  water  recharge,  Water 
reuse,  Sampling,  Laboratory  tests,  Alkalinity, 
'Treatment  facilities,  'Standards,  Effluents. 
Identifiers:  'Bakery  wastes,  Nitric  acid,  Washing 
compounds. 

Treatment  processes  for  bakery  wastes  have 
received  relatively  little  attention  in  the  past, 
primarily  because  bakery  wastes  are  usually  treated 
in  the  municipal  wastewater  treatment  plant.  In 
order  to  develop  a  wastewater  treatment  system  for 
the  Sweetgoods  Bakery  a  complete  design  analysis 
was  conducted.  Preliminary  investigations  deter- 
mined the  strength  and  magnitude  of  wastewater 
flows.  Laboratory  studies  indicated  that  the  wastes 
could  be  treated  biologically  and  that  the  cleaning 
solutions  held  the  fats  and  greases  in  solution  creat- 
ing an  abnormally  high  BOD.  Pilot  plant  studies 
were  run  in  the  laboratory  to  determine  the  best 
configuration  for  the  full  scale  plant.  Various  ef- 
fluent disposal  schemes  were  investigated  for 
economic  feasibility.  The  result  of  this  design  ap- 
proach was  an  activated  sludge  plant  with  a  capaci- 
ty of  80,000  gpd  and  an  efficiency  of  99%  at  a  load- 
ing of  40  lbs  BOD/ 1000  cu  ft  of  tank  volume.  Nitric 
acid  was  used  to  'break'  the  emulsion  and  to  pro- 
vide sufficient  nitrogen  for  proper  growth  of  the 
biomass.  The  effluent  met  the  Suffolk  County  Stan- 
dards except  for  alkalinity  measured  as  mg/l  of  cal- 
cium carbonate.  The  effluent  can  be  used  for  lawn 
watering  or  grass  plot  irrigation  without  plugging  of 
the  soil  or  inhibiting  organism  growth.  Further  im- 
provements can  be  made  by  optimizing  the  formu- 
lation of  the  washing  compounds  as  this  is  the  pri- 
mary source  of  TDS  and  alkalinity.  (Goessling-Tex- 
as) 
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REMOVAL    OF    WHITE    WATER    EFFLUENT 
TURBIDITY    BY    BIOLOGICAL   TREATMENT 

PROCESSES, 

John  Hopkins  Univ.,  Baltimore,  Md. 

W.  L.  Carpenter,  and  J.  R.  Janis. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  209-226,  2  fig,  8  tab,  17 

ref. 

Descriptors:  *Waste  water  treatment,  'Turbidity, 
Pulp  and  paper  industry,  Kaolinite,  Adsorption,  Ef- 
fluents, Laboratory  tests.  Biological  treatment. 
Identifiers:  *White  water,  Starches,  Titanium  ox- 
ide, Exoenzymatic  degradation,  Mixed  liquor 
suspended  solids.  Aeration  times. 

Kaolin,  titanium  oxide  and  starch  are  the  major 
contributors  to  turbidity  in  papermill  Whitewater.  A 
study  has  been  conducted  to  determine  why  tur- 
bidity is  removed  in  biologic  treatment;  to  deter- 
mine which  parameters  are  significant  in  obtaining 
high  removals;  and  to  determine  which  starches 
contribute  most  to  high  effluent  turbidities.  Batch 
treatment  trials  were  run  using  artificially  induced 
Whitewaters.  Test  water  was  synthesized  using  the 
underflow  from  the  secondary  clarifier  of  a  kraft 
mill  with  controlled  additions  of  the  turbidity  in- 
ducing substances.  The  results  of  these  experiments 
indicated  that:  ( 1 )  the  removal  of  starch  induced 
turbidity  by  biological  treatment  depends  primarily 
upon  adsorption  onto  the  sludge  floe.  Exoenzy- 
matic  degradation  of  the  starch  molecules  by 
microorganisms  maintains  the  adsorption  capabili- 
ty of  the  floe.  Starch  turbidity  decreases  signifi- 
cantly during  the  initial  contact  and  continues  to 
decrease  with  aeration  time.  MLSS  concentrations 
above  3000  mg/1  yield  highest  initial  removal  and 
aeration  times  need  not  exceed  4  hours  for  high 
removal  of  starch-induced  turbidity.  Turbidity  in- 
duced by  oxidized  starches  was  most  difficult  to 
remove,  although  high  removals  were  obtained  in 
studies  simulating  aerated  stabilization  basins  with 
low  MLSS.  Cationic  starches  were  quickly 
removed  but  turbidity  built  up  with  increased  aera- 
tion time  due  to  starch  degradation  and  lessening  of 
the  coagulant  properties.  (Goessling-Texas) 
W72-00022 


WASTEWATER  TREATMENT  AT  THE 
CHRYSLER  CORP.  TOLEDO  MACHINING 
PLANT, 

Chrysler  Corp. ,  Detroit,  Mich. 

A.  R.  Balden. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6, 7,  and  8,  1969.  p  254,  7  fig,  2  tab. 

Descriptors:  *Waste  water  treatment,  'Industrial 
wastes,  *Oil,  *Emulsions,  Detergents,  Sedimenta- 
tion, Flocculation,  Lime,  Effluents,  Eutrophica- 
tion,  Laboratory  tests,  Ohio,  Treatment  facilities. 
Identifiers:  Aluminum  sulphate,  Aluminum  hydrox- 
ide, Air  flotation,  Chemical  costs,  *Toledo  (Ohio). 

The  Toledo  Machining  Plant  is  located  south  of 
Toledo,  Ohio,  in  Perrysburg  Township  which  is 
drained  by  the  Maumee  River  which  empties  into 
Lake  Erie.  The  Maumee  River  has  been  identified 
as  one  of  the  main  contributors  to  the  eutrophica- 
tion  of  Lake  Erie.  Chrysler  Corporation  deter- 
mined that  its  Toledo  Plant  would  not  contribute  to 
the  deterioration  of  water  quality  and  constructed 
an  extensive  wastewater  treatment  plant.  The 
wastewaters  are  contaminated  with  oils,  emulsion 
cleaners  and  alkaline  detergents.  The  plant  is  over- 
sized in  some  respects  and  allows  batch  treatment 
in  a  step  by  step  manner  with  laboratory  tests 
preceding  each  step  to  determine  the  degree  of 
treatment  required.  Treatment  consists  of  primary 
sedimentation,  primary  clarification,  flocculation 
and  air  flotation  and  pH  adjustment  with  lime  for 
secondary  clarification.  The  plant  is  operated  from 
a  control  panel  which  incorporates  a  high  degree  of 
automation.  This  allows  a  minimum  number  of 
operators  to  provide  close  attention  to  those  steps 
which  require  human  judgment.  Chemical  costs  for 
treatment  are  $0.23/1000  gal.  Currently  the  plant 
need  operate  only  three  days  a  week.  It  is  expected 
that  as  production  grows,  the  wastewaters 
generated  will  become  stronger  and  costs  will  rise. 


Laboratory  work  is  still  in  progress  to  find  ways  to 
increase  the  amount  of  oils  recovered  from  the 
wastewater.  (Goessling-Texas) 
W72-00023 


PIGSKIN  TANNERY  WASTE, 

Stanley  Consultants,  Inc.,  Muscatine,  Iowa. 

L.  L.  Pruitt. 

Proceedings,  Purdue  Industrial  Waste  Conference, 

24th,  May  6, 7,  and  8,  1969.  p  263-272, 4  fig. 

Descriptors:  *Waste  water  treatment,  'Design, 
Survey,  Sampling,  Laboratory  tests,  Alkalinity, 
Hydrogen  ion  concentration,  Coagulation,  Chromi- 
um, Precipitation,  'Treatment  facilities. 
Identifiers:  Tannery  wastes,  Dissimilar  wastes, 
Clarifier-thickener. 

Development  of  waste  treatment  facilities  for  a  tan- 
nery is  a  challenging  task  since  little  dependable  in- 
formation was  found  on  the  subject.  The  tanning 
process  involves  six  different  steps  each  producing 
a  different  wastewater.  In  addition  coloring,  pasting 
and  wash  down  waters  each  contributed  indepen- 
dent formulations  of  contaminated  water.  The 
treatment  plant  was  designed  for  a  new  tannery  and 
advantage  could  be  taken  of  an  existing  tannery 
which  used  similar  processes.  A  week  long,  24  hour 
a  day  survey  of  the  wastewaters  in  the  existing  plant 
provided  data  on  flows  to  be  expected  and  the 
make-up  of  each  waste.  Bench  scale  tests  con- 
ducted in  the  laboratory  permitted  a  determination 
of  the  best  methods  of  collection  and  treatment. 
Waste  waters  are  directed  to  a  holding  tank  or  an 
equalization  tank  as  needed.  After  equalization,  the 
combined  wastes  are  treated  with  coagulant  aids 
and  discharged  into  a  clarifier-thickener.  Ad- 
vantage can  be  taken  of  the  excess  alkalinity  of  one 
of  the  waste  to  maintain  the  pH  above  9.3  for 
precipitation  of  trivalent  chromium,  a  constituent 
of  the  tanning  wastewater.  The  effluent  of  the  clari- 
fier is  pumped  to  the  municipal  treatment  plant  and 
the  sludge  is  mixed  with  municipal  treatment  plant 
sludge  in  the  ratio  of  3:1  for  dewatering.  (Goess- 
ling-Texas) 
W72-00024 


A  NEW  PROCESS  FOR  RECOVERY  OF  BY- 
PRODUCTS FROM  SHELLFISH  WASTE, 

Food,  Chemical,  and  Research  Labs.,  Inc.,  Seattle, 

Wash. 

Q.  P.  Peniston,  E.  L.  Johnson, C.  N.  Turrill,  and  M. 

L.  Hayes. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  402-412,  7  fig,  3  tab. 

Descriptors:  'Pollution  abatement,  'Byproducts, 
Shellfish,  Industrial  wastes,  Proteins,  Calcium  car- 
bonate, Economics,  Odor,  Taste,  Capital  costs, 
Operating  costs,  Nitrogen,  Lipids,  Waste  water 
treatment. 

Identifiers:  Chitin,  Animal  feed,  Fish  protein  con- 
centrate, Ash,  'Shellfish  wastes. 

The  shell  fish  industry  produces  waste  products, 
equal  to  65  to  75%  of  the  weight  of  the  shellfish 
processed.  Usually,  these  wastes  are  dumped  back 
into  the  sea.  Where  several  plants  are  located  on 
the  same  bay  or  river,  gross  pollution  of  the  water 
results.  The  waste  material  consists  of  calcium  car- 
bonate, chitin  and  protein.  The  production  of 
chitin  and  derivatives  from  shellfish  waste  has  been 
suggested  many  times  and  attempted  commercially 
at  least  once.  There  has  been  no  attempt  to  develop 
an  integrated  process  to  recover  essentially  all 
values  from  these  wastes.  A  process  is  described  for 
chemical  treatment  of  shellfish  wastes  to  yield 
protein,  chitin  and  calcium  chloride  brine  as 
products.  Pollution  abatement  by  employment  of 
the  process  should  be  as  nearly  complete  as  is  prac- 
tical for  any  recovery  process.  The  process  can  be 
developed  in  several  modifications  to  suit  local 
conditions  and  market  possibilities.  Estimated  costs 
for  a  15  million  pound  per  year  plant  were 
$840,000  with  an  investment  of  $1 ,250,000.  Esti- 
mated sales  totaled  $  1 ,330,000.  (Goessling-Texas) 
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OPERATION  OF  A  TREATMENT  WORKS 
HANDLING  THE  WASTES  FROM  THE 
PROCESSING  OF  TRUCK  BODIES, 

International  Harvester  Co.,  Louisville,  Ky.  Farm 

Equipment  Div. 

H.  S.  Garceau. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  957-961. 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes,  Alkaline  water,  Acidic  water,  Oily  water. 
Chemical    precipitation,    Sedimentation,    Sludge 
disposal,  Treatment  facilities. 
Identifiers:  Caustic. 

This  plant  is  a  large,  complex  manufacturing  instal- 
lation which  includes  all  of  the  operations  to 
produce  finished  trucks.  A  variety  of  waste  waters 
are  produced:  alkaline  cleaning  water,  chromic 
acid  water,  iron  or  zinc  phosphate  in  water,  caustic 
water,  paint  booth  water,  machine  coolants,  waste 
oils,  washing  machine  liquids,  oil  emulsions  and 
kerosine  emulsions.  Initially  some  360  different 
liquids  were  used  in  the  plant.  A  detailed  study  has 
reduced  this  number  to  100.  The  total  production 
of  waste  water  is  30.000  gallons  every  50  hours. 
Provisions  are  made  throughout  the  plant  to  treat 
waste  water  before  it  becomes  mixed  with  other 
contaminants.  This  treated  water  is  then  recycled 
in  the  same  process,  the  residue  being  piped  to  the 
central  treatment  plant.  Neutralization,  pH  adjust- 
ment and  chemical  processes  are  used  in  these 
small  operations.  The  industrial  waste  waters  are  all 
carried  to  the  central  treatment  plant  by  an  in-plant 
sewer  completely  isolated  from  the  sanitary  sewer 
system.  A  10,000  gallon  receiving  tank  and  two 
1 5,000  gallon  pretreatment  tanks  are  used.  This  al- 
lows for  a  20  hour  settling  period  in  the  1 5,000  gal- 
lon tanks  with  flotation  and  settling  the  primary 
processes.  Waste  oil,  cast  iron  chips  and  steel  chips 
are  sold.  The  sludge  is  mixed  with  casting  sand  and 
landfilled.  The  unpolluted  but  unpotable  effluent  is 
discharged  to  the  storm  sewer.  Total  cost  of  this 
system  is  $750,000.  (Goessling-Texas) 
W72-00026 


EXPERIENCE  IN  THE  TREATMENT  AND  RE- 
-USE  OF  INDUSTRIAL  WASTE  WATERS, 

Johns   Hopkins   Univ.,   Baltimore,   Md.   Dept.   of 

Geography  and  Environmental  Engineering. 

C.  E.  Renn. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1 969.  p  962-968. 

Descriptors:  'Water  reuse,  'Waste  water  treat- 
ment, 'Industrial  wastes,  Oxidation  ponds,  Algae, 
Benthic  fauna,  Watersheds,  Water  shortage  filters, 
Snails,  Odor,  Cooling  towers,  Filters,  Effluent 
sampling. 

Identifiers:  Hydrogen  sulfide,  Imhoff  tanks, 
Precipitates. 

The  worlds  largest  electric  machine  tool  plant 
reuses  it's  water  on  a  regular  basis.  Initially,  the 
plant  had  an  adequate  water  supply  from  3  to  5 
wells  pumping  at  a  rate  of  100  to  150  gpm.  Plant 
expansion  and  new  processes  forced  the  develop- 
ment of  a  water  reuse  scheme.  Waste  water  from 
the  plant  is  treated  in  2  Imhoff  tanks  and  a  high  rate 
trickling  filter  and  then  stored  in  a  large  pond. 
Water  is  drawn  from  the  pond,  filtered  and  fed 
back  to  those  parts  of  the  plant  that  can  use  it  or  be 
adapted  to  use  it.  There  were  numerous  problems 
associated  with  perfection  this  system,  the  pond 
goes  anaerobic  in  the  summer,  hydrogen  sulfide 
produced  in  the  pond  escaped  into  the  plant,  snails 
collected  in  dead  ends,  algal  filaments  clogged  heat 
exchangers,  cooling  water  tunnels  were  stopped  up 
and  odors  were  emitted  from  the  evaporative 
coolers.  Approaches  to  the  solution  of  these 
problems,  successful  and  unsuccessful,  are 
presented  and  the  results  discussed.  A  unique 
profile  sampler  was  developed  and  used  to  deter- 
mine the  water  quality.  The  changes  that  occur  in 
the  pond  are  discussed  and  an  indication  of  the 
processes  bringing  about  these  changes  are 
presented.  Predictably,  the  pond  is  gradually  filling 
with  precipitates.  In  the  process,  the  company  has 
made  a  lot  of  use  of  a  little  water  and  is  discharging 
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a  better  effluent  to  the  receiving  stream.  (Goess- 

ling-Texas) 

W72-00027 


PROJECTED  WASTEWATER  TREATMENT 
COSTS  IN  THE  ORGANIC  CHEMICALS  IN- 
DUSTRY, 

Gurnham,  Bramer  and  Associates,  Inc.,  Chicago, 

Dl. 

H.  C.  Bramer,  and  C.  F.  Gurnham. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8, 1969.  p  979-988, 5  fig,  6  tab. 

Descriptors:  *Waste  water  treatment,  *Cost  analy- 
sis, Chemical  wastes,  Effluents,  Industrial  wastes, 
Data  collection,  Forecasting,  Unit  costs,  Operating 
costs,  Capital  costs. 

Identifiers:  'Estimation  methodology.  Effluent 
quality,  S  year  projection,  Chemical  industry. 

An  estimate  has  been  developed  of  the  costs  to  the 
organic  chemical  industry  of  attaining  over  the  next 
five  years  State  Water  quality  standards  and  of 
specific  levels  of  removal  of  significant  pollutants. 
A  generalized  methodology  has  been  developed  by 
which  similar  continuing  estimates  can  be  made  for 
other  water  using  industries.  Data  was  gathered 
from  53  organic  chemical  plants  to  estimate 
present  treatment  methods  and  costs  and  to  allow 
prediction  of  future  methods  and  costs.  The  infor- 
mation indicated  that  there  has  been  a  uniform  dis- 
tribution of  dollars  and  effort  expended  in  this  field 
over  the  industry.  The  results  of  this  application  of 
resources  has  been  equally  varied.  Some  plants 
have  adequate  treatment  to  meet  present  and  fu- 
ture standards  of  effluent  quality  and  others  have 
inadequate  facilities  to  meet  current  standards. 
This  data  has  been  analyzed  and  costs  to  treat 
waste  waters  from  organic  chemical  plants  to  each 
of  six  levels  of  treatment  for  the  next  five  years  are 
estimated.  Capital  costs  vary  from  $159  million  in 
1969  for  the  removal  of  gross  pollutants  to  $1,804 
million  in  1973  for  100%  removal  of  BOD,  COD 
and  suspended  solids.  Operational  costs  are  shown 
for  the  same  period  and  levels  of  treatment.  They 
vary  from  $16  million  to  $388  million.  The  general- 
ized methodology  developed  can  be  used  for  any 
water  using  industry.  (Goessling-Texas) 
W72-00028 


PRECIPITATE  FLOTATION  OF  COMPLEXED 
CYANIDE, 

Kentucky  Univ.,  Lexington.  Dept.  of  Chemical  En- 
gineering. 

R.  B.  Grieves,  and  D.  Bhattacharyya. 
Proceedings,  Industrial  Waste  Conference,  24th, 
May  6,  7,  and  1 8,  1969.  p  989-997,  3  fig,  25  ref. 

Descriptors:   'Waste  water  treatment,  'Inorganic 
compounds,  'Flotation,  Surfactants,  Iron,  Distilla- 
tion, Chemical  precipitation. 
Identifiers:  Gas  bubble  attachment,  'Cyanide. 

Inorganic  precipitates  can  be  floated  to  the  surface 
on  a  suspension  and  physically  removed  in  a  foam 
rising  above  the  suspension.  A  surface-active  agent 
of  the  opposite  charge  to  the  precipitate  is  ad- 
sorbed on  the  surfaces  making  the  particulates 
hydrophobic  and  susceptible  to  gas  bubble  at- 
tachment. The  initial  charge  of  the  precipitate  can 
be  determined  by  exchange  of  ions  from  solutions 
with  the  ions  of  the  precipitates.  This  determines 
the  surfactant  to  be  used.  Experiments  have  been 
conducted  on  foam  separation  of  cyanide  com- 
plexed  by  ferrous  iron.  Effects  of  Fe/CN  ratio,  pH, 
mixing  times,  ionic  strength  were  determined.  At 
Fe/CN  ratios  of  0.550  and  a  pH  of  6.0,  95%  of  the 
complexed  cyanide  can  be  removed  from  distilled 
water  with  initial  concentrations  of  1.5-3.1  mM  in 
total  cyanide  and  using  about  0.04/moles  of  ca- 
tionic  surfactant/mole  of  complexed  cyanide.  The 
residual  non-complexed  cyanide,  about  0.27  mM, 
can  be  removed  by  other  means.  The  collapsed 
foam  is  about  1 1%  of  the  initial  suspension  volume. 
Ninety  percent  of  the  surfactant  is  carried  into  the 
foam.  As  ionic  strength  increases,  flotation 
decreases,  but  this  can  be  counteracted  by  increas- 


ing the  molar  surfactant/complexed  cyanide  ratio. 

(Goessling-Texas) 

W72-00029 


ZIMPRO  WET  OXIDATION  OF  SODA  PULP- 
ING  LIQUORS, 

Zimpro  Inc.,  Rothschild,  Wis. 

G.  H.  Teletzke,  and  L.  A.  Pradt. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,p  1195-1200.  5  fig,  4  ref. 

Descriptors:  'Waste  water  treatment,  Pulp  wastes, 
Chemical  oxygen  demand,  Laboratory  tests,  Pilot 
plant,  Air  pollution,  Automatic  control,  Explo- 
sions. 

Identifiers:  'Soda  pulping  process,  Black  liquor, 
Chemical  recovery,  Waste  heat  recovery,  Thermal 
efficiency. 

Associated  Pulp  and  Paper  Mills,  Ltd.  is  an  Aus- 
tralian pulp  and  paper  company  with  its  principle 
manufacturing  facilities  in  Burnie,  Tasmania.  The 
company  uses  the  straight  soda  process  for  pulping 
the  native  eucalyptus.  The  original  soda  recovery 
system  was  old,  and  inefficient.  After  several  years 
of  study,  the  Zimpro  Wet  Oxidation  Process  was 
selected  for  soda  recovery.  Laboratory  studies  and 
pilot  plant  studies  resulted  in  a  small  unit  to  process 
black  liquor  corresponding  to  30  pulp  tons  per  day. 
This  unit  was  constructed  and  placed  on  line  in 
1966.  Results  to  date  indicate  a  high  chemical 
recovery,  no  air  pollution  problems,  thermal  effi- 
ciency up  to  85%  and  no  explosion  hazards.  The 
plant  provides  a  pleasing  appearance  and  pleasant 
working  conditions.  The  operation  can  be 
completely  automated  but  the  savings  would  be 
relatively  small.  A  larger  unit  is  now  in  the  design 
stage  and  it  is  hoped  that  this  plant  will  be  on  line  in 
1971.  Capital  costs  are  higher  than  for  conven- 
tional smelter-furnaces  but  the  better  operating  ef- 
ficiencies offset  this.  It  is  expected  that  the  Wet  Ox- 
idation Process  will  allow  some  improvements  in 
the  soda  pulping  process  to  be  developed.  (Goess- 
ling-Texas) 
W72-00032 


MANPOWER  REQUIREMENTS  AND  NEEDS 
FOR  WASTE  WATER  TREATMENT  FACILITY 
OPERATION, 

Environmental  Science  Services,  Corp.,  Stamford, 

Conn. 

R.  N.  Rickles,  and  W.  W.  Eckenfelder. 

Proceedings,   Industrial   Waste  Conference,   24th 

May  6,7, and  8,  1969, p  1286-1299.  15  tab. 

Descriptors:  'Waste  water  treatment,  'Manpower, 
'Education,  Industrial  wastes.  Water  quality,  Pulp 
and  paper  industry,  'Treatment  facilities. 
Identifiers:    Task    functions,    Chemical    industry, 
Petroleum  industry. 

As  a  part  of  an  overall  program  to  develop  operator 
training  materials,  a  survey  of  industrial  waste 
water  treatment  facilities  was  made  to  determine 
the  operator  requirements  for  education  and  skills. 
This  evaluation  centered  on  the  needs  rather  than 
the  actual  status  of  these  facilities  and  presumed 
compliance  with  existing  state  and  federal  require- 
ments. This  summary  includes  the  findings  relative 
to  nine  major  water  using  industries:  Automobile, 
Fiber  and  Textiles,  Ferrous  Metallurgical,  Food 
Processing,  Meat  and  Poultry  Packing,  Metal 
Finishing,  Petroleum  Refining,  Chemical,  and  Pulp 
and  Paper.  The  study  is  based  on  data  acquired  by 
site  visits,  other  contacts  and  the  experience  of  the 
project  team.  Among  the  factors  studied  were  the 
following:  (1)  treatment  categories;  (2)  treatment 
sequences;  (3)  definition  of  various  task  functions, 
(4)  educational  needs  of  task  functions;  (5)  rela- 
tionships of  task  functions  to  personnel  require- 
ments; (6)  estimation  of  full  time  equivalents  and 
number  of  people  requirements;  and,  (7)  actual 
practices.  (Goessling-Texas) 
W72-00033 


THE  USE  OF  ULTRAFILTRATION  MEM- 
BRANES FOR  ACTIVATED  SLUDGE  SEPARA- 
TION, 

Dorr  Oliver,  Inc.,  Stamford,  Conn. 
C.  V.  Smith,  D.  DiGregorio,  and  R.  M.  Talcott. 
Proceedings,  Industrial  Waste  Conference,  24th, 
May  6,  7,  and  8,  1969,  p  1300-1310.  9  fig,  2  tab. 

Descriptors:  'Waste  water  treatment,  'Activated 

sludge,  Size,  'Filtration,  'Membranes,  Separation 

techniques. 

Identifiers:      "Ultrifiltration,     Organic     polymer, 

Suspended  solids. 

A  sewage  treatment  facility  was  developed  for  a 
small  manufacturing  company  employing  1 20  peo- 
ple and  creating  3600  gallons  of  sewage  per  day.  A 
room  10  feet  by  1 5  feet  was  allocated  for  this  unit. 
Dorr  Oliver  took  this  opportunity  to  construct  a 
prototype  ultrafiltration  unit  for  liquid-solids 
separation.  Basically  the  facility  is  an  activated 
sludge  process  operated  at  a  high  MLVSS  (10,000 
to  15,000  mg/l)  with  the  ultrafiltration  device  as  a 
secondary  clarifier.  The  filtration  membranes  are 
non-cellulosic  organic  polymers.  The  filter  is  con- 
structed so  that  a  thin  skin,  approximately  5 
microns  thick,  is  placed  over  a  porous  substructure 
of  the  same  material.  The  total  thickness  of  the 
filter  membrane  is  6  to  8  miles.  The  filter  operates 
at  pressures  ranging  from  20  to  50  psi,  so  the  mem- 
brane is  reinforced  with  a  non  woven  material, 
paper  in  this  instance.  The  filter  membranes  are  as- 
sembled in  modules  of  sixty  square  feet  of  filtration 
surface.  These  modules  can  then  be  assembled  into 
any  size  unit  desired.  Reactor  tank  effluent  is 
passed  through  the  filter  at  5  fps  and  periodically 
the  direction  of  flow  is  reversed  to  prevent  solids 
build-up  on  the  membrane.  The  ultrafiltration 
system  has  been  operated  for  six  months  with  95% 
BOD  removal,  100%  suspended  solids  removal  and 
a  low  coliform  count  in  the  discharge.  (Goessling- 
Texas) 
W72-00034 


THE  EFFECT  OF  SURFACE  ACTIVE  AGENTS 
ON  SUBSTRATE  UTILIZATION  IN  AN  EXPERI- 
MENTAL ACTIVATED  SLUDGE  SYSTEM, 

National  Sanitation  Foundation,  Ann  Arbor,  Mich. 
N.  I.  McClelland,  and  K.  H.  Mancy. 
Proceedings,  Industrial  Waste  Conference,  24th, 
May,  6,  7,  and  8,  1969,  p  1361-1384.  5  tab,  16  ref. 

Descriptors:   'Activated  sludge,  'Inhibition,  *A1- 
kylbenzene        sulphonates,        '.inear        alkylate 
sulphonates,  Toxicity,  Mass  transfer,  Waste  water 
treatment,  'Detergents. 
Identifiers:  Extracellular  hydrolysis. 

The  purpose  of  this  investigation  was  to  determine: 
( 1 )  to  what  extent  'soft'  detergents  affect  the  per- 
formance characteristics  of  an  experimental  ac- 
tivated sludge  system;  (2)  how  this  affect  compares 
with  that  of  a  'hard'  detergent;  and  (3)  to  provide  a 
conceptual  understanding  of  the  mechanism  of  in- 
terference of  compounds  with  surface  active 
characteristics  on  this  type  of  treatment  process. 
Six  laboratory  scale  activated  sludge  units  were 
operated  in  parallel.  Seed  organisms  were  obtained 
from  a  local  treatment  plant  and  a  milk  based 
synthetic  sewage  was  used  as  a  substrate.  Two  units 
were  retained  as  controls  and  the  remaining  four 
units  had  surface  active  agents,  of  the  type  men- 
tioned above,  added  in  concentrations  varying 
from  5  to  20  mg/l.  Both  types  of  detergents  affected 
the  rate  of  substrate  removal.  The  extent  of  this  ef- 
fect was  related  to  the  structure  and  concentration 
of  the  surface  active  agent  present  in  the  system. 
The  concentration  of  detergents  used  eliminates 
toxicity  as  the  means  of  reducing  treatment  effi- 
ciency. Either  or  both  of  the  two  remaining 
mechanisms  of  inhibiting  substrate  utilization,  ex- 
tracellular hydrolysis  or  reduction  in  rates  of  mass 
transport,  could  be  the  cause  of  reduced  treatment 
efficiency.  Regardless,  'hard'  detergents  in  concen- 
trations of  5  or  more  mg/l  or  'soft'  detergents  in 
concentrations  of  10  or  more  mg/l  interferred  sig- 
nificantly with  substrate  utilization.  (Goessling- 
Texas) 
W72-00035 
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CHEMICAL  CONDITIONING  OF  BIOLOGICAL 
SLUDGES  FOR  VACUUM  FILTRATION, 

Notre  Dame,  Univ.,  Ind. 

M.  W.  Tenney,  W.  F.  Echelberger,  J.  J.  Coffey,  and 

T.  J.  McAlbon. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  1426-1447.  1  tab,  12  fig, 

28  ref. 

Descriptors:  *Sludge  treatment,  *Dewatering, 
Flocculation,  Iron,  Aluminum,  Activated  sludge, 
Vacuum  drying,  Filtration,  Waste  water  treatment, 
Flocculation. 

Identifiers:  'Chemical  conditioning,  *Vacuum,  fil- 
tration, Polyelectrolytes. 

Properly  operated  activated  sludge  plants  develop 
well  flocculated  sludge  through  the  biological 
production  of  polymeric  flocculants,  these  natu- 
rally produced  materials  are  not  at  all  effective  as 
conditioners  of  waste  sludge  for  vacuum  filtration. 
Chemical  conditioners  such  as  the  polyvalent  metal 
ions  of  Al  (HI)  and  Fe  (III)  or  synthetic  organic 
polyelectrolytes  (anionic  cationic  or  non-ionic)  are 
negative  in  order  to  porperly  structure  the  waste 
sludge  for  successful  dewatering.  The  action  of 
these  additives  is  interpreted  as  being  similar  to  the 
microbially  produced  polymers  which  serve  to 
biologically  flocculate  activated  sludge.  Chemical 
conditioners,  to  be  effective,  must  be  capable  of 
forming  polymeric  species  which  bridge  the  spaces 
between  discrete  particles,  developing  a  relatively 
rigid  structure  that  is  porous  in  the  presence  of  a 
vacuum.  From  this  laboratory  study,  it  is  concluded 
that  the  carriage  water  quality  parameters  of  pH, 
alkalinity  and  phosphate  concentration  and  the 
sludge  parameters  of  solids  concentration,  storage 
time  and  primary/waste  sludge  mix  ratio  all  effect 
the  conditioner  dosage  required  to  enhance  the  de- 
watering  of  waste  activated  sludge.  It  is  also  ap- 
parent that  treatment  studies  are  required  for  each 
waste  water  treatment  plant  to  determine  the  op- 
timal chemical  conditioning  process  necessary  for 
effective  dewatering  by  vacuum  filtration.  (Goess- 
ling-Texas) 
W72-0O037 


THE  GRAVER  CI.  PROCESS  CONTINUOUS 
COUNTERCURRENT  FILTRATION  AND  AD- 
SORPTION, 

Graver  Water  Conditioning  Co.,  Union,  N.J. 

J.  A.  Levendusky. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  1477-1485.  3  fig. 

Descriptors:  *Waste  water  treatment,  'Filtration, 
•Adsorption,  Optimization,  Media,  Economics. 
Identifiers:  *Ion  exchange,  Continuous  operation, 
Unit  operation,  Regeneration. 

The  basic  concept  and  theory  of  filtration  and  ad- 
sorption have  been  widely  published  in  the  litera- 
ture. Specific  applications  of  these  processes  have 
been  studied  extensively  in  pilot  plant  and  labora- 
tory scale  experiments.  Unfortunately,  the  data 
derived  from  these  operations  do  not  clearly  show 
how  efficiently  unit  operations  can  be  utilized.  A 
review  of  Graver's  projects  makes  it  apparent  that 
the  Graver  C.I.  process  is  a  practical,  proven  tool 
for  carrying  out  continuous  filtration  and  adsorp- 
tion. The  process  consists  of  three  unit  operations 
carried  out  in  series:  ion-exchange,  filtration  and 
adsorption.  Each  column  is  designed  to  allow  near 
continuous  operation.  The  media  can  be  bled  from 
the  towers  on  a  continuous  or  periodic  basis  cou- 
pled with  short  periods  (20-30  seconds)  during 
which  the  remaining  exhausted  media  is  drained 
from  the  tanks.  At  the  same  time,  fresh  media  is  fed 
into  the  columns  to  permit  continued  operations. 
The  exhausted  media  can  then  be  regenerated  by 
the  most  economical  means  and  returned  to  ser- 
vice. Properly  mechanized,  the  operation  can  be 
automated  and  little  operator  attention  is  required. 
Economy  is  achieved  by  using  separate  columns  for 
each  of  the  unit  operations  allowing  optimization  of 
each  for  its  function.  The  Graver  CI  process  offers 
the  possibility  of  practical  and  economical  solution 
to  many  problems  in  the  industrial  waste  field. 
(Goessling-Texas) 
W72-O0040 


COMBINED  WASTEWATER  COLLECTION 
AND  TREATMENT  FACILITY,  MOUNT 
CLEMENS,  MICHIGAN, 

Spalding,  DeDecker  and  ssociates,  Inc,  Madison 
Heights,  Mich. 
Vijaysinh  U.  Mahida. 

Preprint,  44th  Annual  Conference,  Water  Pollu- 
tion Control  Federation,  Session  4,  No  4,  October 
3-8,  1971 ,  San  Francisco,  Cal  1 1  p. 

Descriptors:  'Storm  run-off,  'Suspended  solids, 
•Recreation,  'Treatment  facilities,  Sampling, 
Monitoring,  Automatic  controls,  Aeration,  Sedi- 
mentation, Filtration,  Anaerobic  digestion, 
Chlorination,  Disinfection,  Ultraviolet  light,  Algae, 
Oxygenation,  Biochemical  oxygen  demand,  Water 
sports,  Parks,  Cost  analysis,  Michigan,  Waste  water 
treatment. 

Identifiers:  'Combined  sewers,  'Suspended  solids, 
Backwashing,  'Mount  Clemens  (Mich). 

The  city  of  Mount  Clemens,  Michigan,  has  SO  miles 
of  combined  sewers  serving  3.06  square  miles,  and 
10  miles  of  sanitary  sewers  plus  6  miles  of  storm 
sewers  serving  an  additional  0.8  square  miles.  Inter- 
ceptors were  designed  to  collect  storm  water  over- 
flows from  two  locations  on  the  combined  sewers, 
serving  212  acres  and  pump  it  to  a  small  lake.  This 
first  lake  provided  settling,  natural  and  mechanical 
surface  aeration,  and  both  aerobic  and  anaerobic 
digestion.  Storm  overflows  could  then  be  drawn  off 
at  a  controlled  1 .0  mgd  rate  to  a  microstrainer.  Ul- 
traviolet radiation  equipment  for  algae  control  was 
also  installed  with  the  microstrainer,  so  the  two 
combined  provided  mechanical  filtration, 
suspended  solids  and  incidental  BOD  removal,  and 
algae  removal.  Before  entering  the  second  lakelet, 
the  effluent  also  is  subjected  to  chlorine-chlorine 
dioxide  disinfection.  Lakelet  2  was  designed  to  pro- 
vide chlorine  contact  time,  natural  surface  aera- 
tion, and  photosynthetic  oxygenation,  while  lakelet 
3  provided  mechanical  as  well  as  surface  aeration. 
A  pressure  sand  filter  was  then  designed  as  a  polish- 
ing step.  The  entire  treatment  system  was  included 
as  part  of  an  inner-city  park.  Cost  of  this  system 
was  $7000  per  acre  benefited,  whereas  cost  of 
sewer  separation  only  was  estimated  at  $  1 5,000  per 
acre.  (Lowry-Texas) 
W72-00042 


DHtECT     DIGTAL     CONTROL     AT     GRAND 
RAPIDS,  MICHIGAN, 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  Mich. 
James  Curtis,  and  Marvin  Van  Eyck. 
Preprint,  44th  Annual  Conference,  Water  Pollu- 
tion Control  Federation  Session  2,  No.  3,  October 
3-8,  1971 ,  San  Francisco,  California.  8  p. 

Descriptors:  'Automatic  control,  'Digital  compu- 
ters, Waste  water  treatment,  'Treatment  facilities, 
Sampling,  Monitoring,  Flow  control,  Electronic 
equipment,  Gates,  Valves,  Analytical  techniques, 
Water  analysis,  Phosphate,  Dissolved  oxygen, 
Storm  run-off,  Operation  and  maintenance,  In- 
cineration, 'Cost  analysis,  Personnel,  Michigan. 
Identifiers:  'Grand  Rapids  (Mich). 

At  current  bond  prices,  it  is  financially  attractive  to 
spend  up  to  $100,000  in  capital  cost  in  order  to 
save  the  cost  of  one  man-shift  per  day.  If  the 
proposed  50-25-25  (Federal-State-Local)  financ- 
ing of  capital  cost  is  achieved,  the  ratio  of  capital 
cost  per  man-shift  changes  to  $400,000:1.  To 
achieve  this  reduction  in  the  number  of  man-shifts 
a  direct  digital  control  system  was  designed  for  the 
city  of  Grand  Rapids,  Michigan's  wastewater  treat- 
ment facilities.  The  system  would  provide  both 
monitoring  and  control  of  the  plant.  A  dual  channel 
Technicon  Auto  Analyzer,  a  Perkin  Elmer  atomic 
absorption  spectrophotometer,  and  a  Precision 
Scientific  COD  analyzer  were  selected  for  monitor- 
ing of  the  waste  stream,  and  they  will  input  directly 
to  the  main  computer  for  storage  of  the  data.  Con- 
trol over  the  plant  functions  is  accomplished 
through  flow  control  and  reduction  of  overflows 
from  storms.  Cost  of  the  system  was  approximately 
$800,000,  and  the  plant  will  tentatively  be  in  full 
operation  by  early  1972.  (Lowry-Texas) 
W  7  2-0004  3 


OPERATIONAL  AND  MAINTENANCE  EX- 
PERIENCE IN  SCREENING  DIGESTED 
SLUDGE, 

Hyperion  Treatment  Plant,  Los  Angeles,  Calif. 
William  F.  Garber. 

Preprint,  44th  Annual  Conference,  Water  Pollu- 
tion Control  Federation,  Session  8,  No.  5,  October 
3-8,  1971,  San  Francisco,  California.  28  p,  9  fig,  10 
ref. 

Descriptors:  'Sludge  disposal,  'Oceans,  'Screens, 
Sieves,  Corrosion,  Odor,  Organic  loading,  Landfill, 
'Operation  and  Maintenance,  Cost  analysis, 
Hydrogen  Sulfide,  Water  quality  control,  'Waste 
water  treatment,  California. 
Identifiers:  'Noise,  'Santa  Monica  Bay. 

Digested  sludge  solids  from  Los  Angeles's 
Hyperion  Treatment  Plant,  after  screening  through 
6  mesh,  have  been  discharged  to  the  head  of  a  sub- 
marine canyon  in  Santa  Monica  Bay,  California 
since  September  1957.  Slanted  surface  circle  throw 
vibrational  action  and  horizontal  surface 
reciprocating  horizontal  differential  motion 
screens  have  been  successfully  used  to  remove 
floatable  materials  for  disposal  to  a  landfill.  The 
most  difficult  of  the  operation  and  maintenance 
problems  have  been  corrosion,  odor,  and  noise. 
Operation  and  maintenance  costs  have  been  $3500 
per  unit  per  year  for  the  slanted  surface  screens, 
and  $4,000  per  unit  per  year  for  the  horizontal  sur- 
face screens.  Environmental  effects  both  aesthetic 
and  physical,  have  been  minimal  due  to  strict  rules 
regarding  both  color  and  floatables.  Consultants 
have  recommended  expansion  along  the  present 
lines,  since  sludge  disposal  in  any  other  manner 
would  also  create  pollution  of  either  the  air  or 
groundwater.  Therefore,  ocean  disposal  seems  to 
provide  the  least  net  pollutional  effect.  (Lowry- 
Texas) 
W72-00044 


STUDIES  OF  MUNICWAL  WASTEWATER 
RENOVATION  FOR  INDUSTRIAL  WATER, 

Bechtel  Corp.,  San  Francisco,  Calif.  Environmental 
Systems  Group. 

Clark  L.  Weddle,  David  G.  Niles,  E.  Goldman,  and 
J.W.Porter. 

Preprint,  44th  Annual  Conference,  Water  Pollu- 
tion Control  Federation,  Session  5,  No.  1,  October 
3-8,  1971,  San  Francisco,  California.  44  p,  13  fig,  8 
tab,  14  ref. 

Descriptors:  'Municipal  wastes,  'Water  reuse, 
•Separation  techniques,  Activated  sludge,  Nitrifi- 
cation, Chemical  precipitation,  Lime,  Activated 
carbon,  Adsorption,  Phosphorous,  Cooling  towers, 
Pilot  plants,  'Waste  water  treatment,  California, 
Heavy  metals,  Biological  treatment,  'Industrial  use 
(Water). 

Comparative  investigations  of  biological  treatment 
methods,  including  activated  sludge,  nitrification 
and  denitrification,  and  physical-chemical  treat- 
ment methods  such  as  coagulation,  flocculation, 
sedimentation,  filtration,  and  activated  carbon  ad- 
sorption are  being  conducted  by  the  Contra  County 
California  Water  and  Sewage  Districts  and  the  En- 
vironmental Protection  Agency.  Pilot  facilities 
treat  from  10,000  to  35,000  gal/day,  and  the  ef- 
fluent is  then  continuously  used  as  make-up  for 
pilot  sized  cooling  towers  or  as  boiler  feed  water. 
Renovated  municipal  wastewater  has  been  satisfac- 
torily produced  for  these  two  uses.  Heavy  metals 
and  trace  organics  (pesticides,  phenols,  detergents) 
are  significantly  reduced  by  biological,  chemical 
and  physical  treatment  renovation  processes. 
Phosphorus  removals  in  excess  of  95%  have  been 
achieved  in  lime  precipitation  studies,  and  nitrogen 
can  also  be  removed  if  mixed  liquor  solids  separa- 
tion can  be  controlled  during  nitrification  and 
denitrification.  Chemical  precipitation  and  carbon 
adsorption  treatment  of  municipal  sewage  can 
result  in  an  effluent  comparable  to  that  produced 
by  activated  sludge  followed  by  carbon  adsorption 
if  odors  can  be  controlled.  (Lowry-Texas) 
W72-00045 
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PRELIMINARY  DESIGN  AND  DEVELOPMENT 
OF  THE  INTERMEDIATE  WATER  RECOVERY 
SYSTEM,  (VOLUME  I). 

Garrett  Airesearch  Manufacturing  Co.,  Los  An- 
geles, Calif. 

Available  from  the  National  Technical  Information 
Service  as  N71  22513,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Garrett  Airesearch  Report  No.  70- 
7018,  Rev.  1,  March  12,  1971.  228  p,  78  fig,  23 
tab. 

Descriptors:  *Waste  water  treatment,  *Water 
treatment,  *Vapor  compression  distillation,  Hu- 
midity, Urine,  Pressure,  Temperature,  Disinfec- 
tion, Bacteria,  Water  balance,  Stroage,  *Water 
reuse,  Automatic  control.  Maintenance,  Brines, 
Separation  techniques. 
Identifiers:  "Space  missions,  "Pyrolysis. 

Waste  water  treatment  and  recovery  posed  a 
pressing  problem  for  astronauts  involved  in  ex- 
tended space  missions.  Functions  of  a  recovery  unit 
included  the  collection,  processing,  and  storage  of 
urine,  washwater,  and  humidity  condensate.  Such  a 
unit  was  designed  for  a  one  year  mission  duration 
and  90  day  resupply.  Final  components  of  a  dual 
system  (each  half  producing  one  lb/hour  of  potable 
water)  were:  ( 1 )  a  two  stage  vortex  vapor  compres- 
sor; (2)  heater-condenser;  (3)  phase  separator;  (4) 
pyrolysis  reactor;  (5)  level  and  concentration  con- 
troller. The  basic  water  reclamation  process  chosen 
was  vacuum  distillation  followed  by  vapor  pyrolysis 
as  a  secondary  clean-up.  Two  loops,  one  for  brine 
or  washwater,  and  one  for  vapor  provide  the  initial 
separation  of  the  potentially  potable  water  from  the 
waste  materials.  Tests  revealed  reliability  and 
maintenance  to  be  serious  problems,  both  from  the 
point  of  difficulty  in  locating  malfunctions,  and 
from  the  health  standpoint.  Further  testing  is 
recommended.  (Lowry-Texas) 
W72-00046 


MULTI-TIME  PERIOD,  FACILITD2S  LOCA- 
TION PROBLEMS:  A  HEURISTIC  AL- 
GORITHM WITH  APPLICATIONS  TO  WASTE- 
WATER TREATMENT  SYSTEMS, 

Massuchusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
Harjit  S.  Bhalla. 

Doctoral  Dissertation,  Operations  Research,  Au- 
gust 1970.  87  p,  6  fig,  5  tab,  23  ref. 

Descriptors:  'Mathematical  models,  "Linear  pro- 
gramming,  'Cost   analysis,  Transportation,  Con- 
struction,   Waste    water    treatment,    "Treatment 
facilities,  Sites. 
Identifiers:  "Algorithms. 

The  advent  of  the  regionalized  wastewater  treat- 
ment system  has  stimulated  interest  in  cost  analyses 
concerning  facilities  location,  facility  operation, 
and  transportation  costs.  A  heuristic  approach  was 
taken  to  avoid  exhorbitant  computer  time  charges. 
The  problem  was  divided  into  two  parts,  with  part  1 
not  allowing  facility  expansion  and  part  2  allowing 
it.  A  three  phase  heuristic  algorithm  was  then 
developed  for  part  1.  A  most  central  facility  is 
defined  and  each  system  facility  checked  relative  to 
it  to  see  if  some  of  the  unallocated  demand  centers 
can  be  profitably  assigned  to  it.  The  facility  giving 
the  most  advantage  is  added  to  the  solution,  a  most 
central  facility,  relative  to  the  remaining  unal- 
located sources  is  defined  again,  the  procedure  is 
repeated  until  no  facility  can  be  profitably  added. 
The  remaining  unallocated  sources  are  assigned  to 
the  current  most  central  facility.  In  the  second 
phase,  demand  centers  are  divided  into  fixed  and 
free,  and  attempts  are  made  to  assign  free  demand 
centers  to  facility  locations  not  in  the  solution. 
When  no  further  such  assignments  can  be  made, 
the  phase  is  terminated.  In  the  third  phase,  timing 
of  the  facility  construction  is  manipulated  so  as  to 
realize  a  less  expensive  solution.  Computational 
results  for  5  test  problems  are  presented.  (Lowry- 
Texas) 
W72-00048 


A  STUDY  OF  COLOR  REMOVAL  FROM  TEX- 
TDLE  DYE  WASTES  BY  CHEMICAL  COAGU- 
LATION, 

Auburn  Univ.,  Ala.  Dept.  of  Civil  Engineering. 
George  R.  Davidson,  Jr. 

Master's  Thesis,  August  1968,  39  p,  12  fig,  3  tab,  6 
ref.  OWRR  A-01 1-ALA  (2). 

Descriptors:      "Coagulation,      "Zeta      potential, 

"Color,  Colloids,  Bound  water,  Stability,  Hydrogen 

ion   concentration,   Separation   techniques,   Cost 

analysis,  Textiles,  Industrial  wastes,  "Waste  water 

treatment. 

Identifiers:  "Dye  wastes,  "Isoelectric  point,  "Alum, 

Coagulant  aids. 

Chemical  coagulation  studies  of  color  removal 
from  textile  dye  wastes  were  conducted  using  alum, 
with  and  without  pH  adjustment,  and  in  combina- 
tion with  polymeric  coagulant  aids.  Although 
coagulant  aids  in  some  concentrations  broadened 
the  effective  pH  range  to  give  equally  good  results 
in  color  removal  at  different  pH  values,  alum  alone 
with  pH  adjustment  generally  produced  better 
results.  Color  removal  in  excess  of  90%  was  ob- 
tained at  pH  5.0  with  50  mg/1  alum  at  a  cost  of 
$84.33  per  million  gallons.  450  mg/1  of  alum  alone 
with  no  pH  adjustment  resulted  in  82%  color 
removal.  The  associated  cost  was  $121.50  per  mil- 
lion gallons  treated.  However,  this  method  of  treat- 
ment was  not  recommended  since  the  pH  of  the  ef- 
fluent would  be  too  high  for  discharge  without 
further  pH  adjustment.  (See  also  W72-00050) 
(Lowry-Texas) 
W72-00049 


COAGULATION  OF  TEXTILE  DYE  WASTES, 

Auburn  Univ.,  Ala.  Dept.  of  Civil  Engineering. 
Albert  R.  Seibenhener. 

Master's  Thesis,  December  1969,  57  p,  23  fig,  8 
tab,  14  ref.  OWRR  A-01 1-ALA  (3). 

Descriptors:  "Coagulation,  "Electro kinetic  poten- 
tial, Color,  Colloids,  Zeta  potential,  Bound  water, 
Stability,  Hydrogen  ion  concentration,  Separation 
techniques,  Cost  analysis,  Textiles,  Industrial 
wastes,  "Waste  water  treatment. 
Identifiers:  "Dye  wastes,  "Isoelectric  point,  "Sols, 
Alum,  Ferric  sulfate,  Hydrophobic,  Hydrophilic. 

Coagulation  studies  were  performed  on  textile  dye 
wastes  in  an  attempt  to  determine  a  minimum  cost 
process  for  color  removal.  Vat  dye  wastes  and  a 
mixture  of  vat  and  sulfur  dye  waste  were  coagu- 
lated with  ferric  sulfate  and  alum.  Alum  produced 
good  color  removals  (80%..)  from  vat  dye  wastes  at 
all  pH  values  ranging  from  6.0  to  12.2  A  maximum 
color  removal  of  86%  at  pH  12.2  required  3865 
mg/1,  while  86%  removal  at  pH  6.0  required  only 
220,  mg/1.  The  maximum  overall  color  removal 
achieved  of  80%  occurred  at  pH  10.0  at  analum 
dosage  of  1240  mg/1.  The  associated  cost  was 
$582.50  per  million  gallons.  The  most  economical 
removal  of  84%  occurred  at  pH  6.0  and  200  mg/1  of 
alum.  The  associated  cost  was  $398  per  million  gal- 
lons, with  $349  of  that  figure  used  for  pH  adjust- 
ment. A  50%  vat  and  50%  sulfur  dye  waste  mixture, 
having  a  pH  of  1 1 .2  was  prepared  and  subjected  to 
both  alum  and  ferric  sulfate  coagulation.  The  op- 
timum cost  for  80%  color  removal  was  $  1 1 3.40  per 
million  gallons  with  240  mg/1  alum  at  pH  10.0,  and 
$109.07  per  million  gallons  with  600  mg/1  ferric 
sulfate  at  pH  11.2.  If  high  pH  wastes  could  not  be 
discharged  treatment  at  pH  7.0  with  196  mg/1  alum 
would  provide  80%  color  removal  at  $126  per  mil- 
lion gallons.  The  use  of  Separan  AP30  as  a  coagu- 
lant aid  was  not  justified  from  any  of  the  results  ob- 
tained. A  5  to  10%  BOD  removal  can  also  be  ob- 
tained by  removal  of  the  color  causing  substances 
from  the  waste.  (See  also  W72-00049)  (Lowry- 
Texas) 
W72-00050 


DISPATCHING   SYSTEM   FOR   CONTROL  OF 
COMBINED  SEWER  LOSSES, 

Minneapolis-Saint  Paul  Sanitary  District,  Minn. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00080 


COMBINED  SEWER  OVERFLOW  ABATE- 
MENT ALTERNATIVES:  WASHINGTON,  D.C., 

Weston  (Roy  F. ),  Inc.,  West  Chester,  Pa. 
Phillip  L.  Buckingham,  Chia  S.  Shih,  James  G. 
Ryan,  James  A.  Lee,  and  John  K.  Kane. 
Copy  available  from  GPO  Sup  Doc  as  SN-5501- 
0102,  $2.00;  microfiche  from  NTIS  as  PB-203  680, 
$0.95.  Environmental  Protection  Agency,  Water 
Quality  Office,  Water  Pollution  Control  Research 
Series  No  1 1024EXF,  August  1970,  244  p,  33  fig, 
23  tab,  50  ref.  EPA,  WQO  Contract  No.  14-12- 
403. 

Descriptors:  "Storm  runoff,  "Overflow,  "Flow 
measurement,  "Underground  storage,  "Filtration, 
Design  storm,  Depth-area-duration  analysis,  Rain- 
fall-runoff relationships.  Organic  loading,  Treat- 
ment facilities,  Tunnel  design,  Reservoir  design, 
Sewers,  Capital  costs,  Annual  costs,  Comparative 
costs,  Geology,  Tracers,  Analysis,  Sludge,  Hydrolo- 
gy, District  of  Columbia. 

Identifiers:  "Combined  sewers,  "Storm  water, 
Potomac  River. 

Objective  of  the  project  were:  (1)  define  the 
characteristics  of  combined  sewer  overflow;  (2)  in- 
vestigate the  feasibility  of  high-rate  filtration  for 
treatment  of  combined  sewer  overflow;  and  (3) 
develop  and  evaluate  alternate  methods  of  solu- 
tion. Investigative  activities  included:  review  of 
pertinent  reports  and  technical  literature;  field 
monitoring  of  combined  sewer  overflows  and 
separated  storm  water  discharges  at  three  sites; 
laboratory  studies  of  ultra-high-rate  filtration  of 
combined  sewer  overflow;  hydrological  analysis; 
and  evaluation  of  feasible  alternatives  (based  on 
conceptual  designs,  preliminary  cost  estimates,  and 
other  factors).  Reservoir  Storage,  Treatment  at 
Overflow  Points,  Conveyance  Tunnels  and  Mined 
Storage,  and  Sewer  Separation  were  the  ap- 
proaches considered  sufficiently  promising  for 
detailed  evaluation.  Tunnels  and  Mined  Storage 
with  treatment  at  the  Blue  Plains  plant  and  at  King- 
man Lake  after  subsidence  of  the  storm  is  recom- 
mended. Estimated  capital  costs  (based  on  the  15- 
year  storm)  are  $318,000,000  with  annual  opera- 
tion and  maintenance  costs  of  $3,500,000.  This  ap- 
proach also  was  preferable  to  the  others  on  the 
basis  of  systematic  evaluation  of  reliability,  flexi- 
bility, public  convenience  and  other  non-quantifia- 
ble factors. 
W72-00082 


CLARD7ICATION    OF    TURBID    WATER     BY 
FILTER  FABRICS, 

Corps  of  Engineers,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00120 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
HACKENSACK  RIVER. 

New  Jersey  State  Department  of  Environmental 
Protection,  Division  of  Environmental  Quality,  Bu- 
reau of  Water  Pollution  Control,  Trenton,  New  Jer- 
sey, March  1967.  2  p. 

Descriptors:  "New  Jersey,  "River  basins, 
"Biochemical  oxygen  demand,  "Standards,  Water 
pollution,  Water  quality,  Water  quality  control, 
Water  pollution  control,  Pollution  abatement, 
Waste  water  (Pollution),  Waste  water  disposal, 
Waste  water  treatment.  Industrial  wastes,  Domestic 
wastes,  Regulation,  Administrative  agencies,  Legal 
aspects,  Legislation. 

Pursuant  to  their  statutory  authority  the  State  De- 
partment of  Environmental  Protection  promulgates 
the  following  regulations  concerning  treatment  of 
wastewaters,  domestic  and  industrial,  separately  or 
in  combination,  discharged  into  the  Hackensack 
River  Basin.  Depending  on  the  classification  of  the 
specific  waters  involved,  the  regulations  require 
sufficient  treatment  to  provide  either  eighty  or 
ninety  percent  reduction  of  biochemical  oxygen 
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demand  at  all  times,  including  any  four-hour  period 
of  a  day  when  the  strength  of  the  wastes  to  be 
treated  might  be  expected  to  exceed  average  condi- 
tions. The  objective  of  the  regulations  is,  depending 
on  the  classification  involved,  to  limit  biochemical 
oxygen  demand  of  effluents  to  either  25  or  50  parts 
per  million.  It  is  recognized,  especially  in  connec- 
tion with  some  industrial  wastes,  that  the  pollution 
load  imposed  upon  the  waters  of  the  basin  cannot 
be  evaluated  fully  exclusively  by  the  biochemical 
oxygen  demand  test;  therefore,  each  industrial 
waste  problem  shall  be  considered  individually  and 
treatment  shall  be  required  as  needed  to  effect 
compliance  with  the  water  quality  criteria 
established  for  the  various  classifications  of  waters 
in  the  basin.  Treatment  standards  set  by  these  regu- 
lations are  the  minimum  acceptable  for  the 
Hackensack  River  Basin.  (Gallagher-Florida) 
W72-0O2O6 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
ATLANTIC  COASTAL  PLAIN,  INCLUDING 
THE  ATLANTIC  OCEAN. 

New  Jersey  State  Department  of  Environmental 
Protection,  Division  of  Environmental  Quality,  Bu- 
reau of  Water  Pollution  Control,  Trenton,  New  Jer- 
sey, June  1967. 2  p. 

Descriptors:  *New  Jersey,  *Atlantic  Coastal  Plain, 
'Waste  disposal,  'Standards,  State  governments. 
State  jurisdiction,  Regulation,  Administration,  Ad- 
ministrative agencies,  Water  pollution,  Water  pol- 
lution control,  Treatment  facilities,  Industrial 
wastes,  Waste  treatment.  Domestic  wastes,  Water 
pollution  sources,  Legal  aspects,  Biochemical  ox- 
ygen demand. 

This  regulation  specifies  the  treatment  required  of 
industrial  and  domestic  wastes  prior  to  discharge 
into  the  waters  of  the  Atlantic  Coastal  Plain.  The 
Atlantic  Waters  are  classified  into  five  categories 
with  permissible  waste  discharge  standards  pro- 
vided for  each.  The  standards  call  for  reductions  in 
biochemical  oxygen  demand  of  both  industrial  and 
domestic  wastes  ranging  from  85%  to  95%  below 
the  level  of  untreated  waste,  depending  upon  the 
classification  of  the  receiving  waters.  The  regula- 
tion recognizes  that  the  pollution  load  imposed 
upon  the  waters  of  the  Plain  cannot  be  evaluated 
fully  by  the  biochemical  oxygen  demand  test; 
therefore,  each  industrial  waste  problem  shall  be 
considered  individually  and  treatment  shall  be 
required  as  needed  to  effect  compliance  with  the 
water  quality  criteria  established  for  the  various 
classifications  of  waters  in  the  Plain.  Furthermore, 
all  treatment  standards  established  by  these  regula- 
tions are  designated  as  minimum,  and  more  inten- 
sive treatment  shall  be  provided  whenever  the  State 
Department  of  Environmental  Protection  deems 
necessary.  (Horwitz-Florida) 
W72-00208 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  WTO  THE  WATERS  OF  THE 
WALLKILL  RIVER  BASIN. 
New  Jersey  State  Department  of  Environmental 
Protection,  Division  of  Environmental  Quality,  Bu- 
reau of  Water  Pollution  Control,  Trenton,  New  Jer- 
sey, November  1967.  2  p. 

Descriptors:  *New  Jersey,  'Water  quality  control, 
'Standards,  'River  basins,  Water  quality.  Water 
pollution,  Water  pollution  control,  Pollution  abate- 
ment, Industrial  wastes,  Domestic  wastes,  Adminis- 
trative agencies,  Waste  water  treatment.  Legal 
aspects,  Legislation,  Regulation,  Biochemical  ox- 
ygen demand. 

Prior  to  discharge  into  waters  of  the  Wallkill  River 
Basin,  all  domestic  wastes,  separately  or  in  com- 
bination with  industrial  waters,  shall  be  treated  to  a 
degree  providing,  as  a  minimum,  ninety-five  per- 


cent of  reduction  of  biochemical  oxygen  demand  at 
all  times  including  any  four-hour  period  of  a  day 
when  the  strength  of  the  wastes  to  be  treated  might 
be  expected  to  exceed  average  conditions.  All  in- 
dustrial wastes  discharged  into  waters  classified  as 
FW-2  or  FW-3  shall  be  treated  to  a  degree  provid- 
ing, as  a  minimum,  ninety-five  percent  reduction  of 
biochemical  oxygen  demand.  It  is  recognized,  espe- 
cially in  connection  with  some  industrial  wastes, 
that  the  pollution  load  imposed  upon  the  waters  of 
the  basin  cannot  be  evaluated  fully  exclusively  by 
the  biochemical  oxygen  demand  test;  therefore, 
each  industrial  waste  treatment  problem  shall  be 
considered  individually  and  treatment  shall  be 
required  as  needed  to  meet  established  standards. 
Treatment  standards  set  by  these  regulations  are 
the  minimum  acceptable  for  the  Wallkill  River 
Basin.  (Gallagher-Florida) 
W72-00209 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
PASSAIC  RIVER  DELUDING  THE  NEWARK 
BAY. 

New  Jersey  State  Department  of  Environmental 
Protection,  Division  of  Environmental  Quality,  Bu- 
reau of  Water  Pollution  Control,  Trenton,  New  Jer- 
sey, February  1967.  2  p. 

Descriptors:  'New  Jersey,  'River  basins, 
'Biochemical  oxygen  demand,  'Standards,  Water 
pollution,  Water  quality,  Water  quality  control, 
Water  pollution  control,  Pollution  abatement, 
Waste  water  (Pollution),  Waste  water  disposal, 
Waste  water  treatment,  Industrial  wastes,  Domestic 
wastes,  Regulation,  Administrative  agencies,  Legal 
aspects,  Legislation. 

Pursuant  to  their  statutory  authority,  the  State  De- 
partment of  Environmental  Protection  promulgates 
the  following  regulations  concerning  treatment  of 
wastewaters,  domestic  and  industrial,  separately  or 
in  combination,  discharged  into  the  Passaic  River 
Basin.  Depending  on  the  classification  of  the 
specific  waters  involved,  the  regulations  require 
sufficient  treatment  to  provide  either  eighty  or 
ninety  percent  reduction  of  biochemical  oxygen 
demand  at  all  times,  including  any  four-hour  period 
of  a  day  when  the  strength  of  the  wastes  to  be 
treated  might  be  expected  to  exceed  average  condi- 
tions. The  objective  of  the  regulations  is  to  limit 
biochemical  oxygen  demand  of  effluents  to  either 
25  or  50  parts  per  million  depending  on  the  classifi- 
cation of  the  waters  involved.  It  is  recognized,  espe- 
cially in  connection  with  some  industrial  wastes, 
that  the  pollution  load  imposed  upon  the  waters  of 
the  Basin  cannot  be  evaluated  fully  exclusively  by 
the  biochemical  oxygen  demand  test;  therefore, 
each  industrial  waste  problem  shall  be  considered 
individually  and  treatment  shall  be  required  as 
needed  to  effect  compliance  with  the  Water  Quali- 
ty Criteria  established  for  the  various  classifications 
of  waters  in  the  Basin.  Treatment  standards  set  by 
these  regulations  are  the  minimum  acceptable  for 
the  Passaic  River  Basin.  (Gallagher-Florida) 
W72-00210 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
RARITAN  RIVER  BASIN  INCLUDING  THE 
RARITAN  BAY. 

New  Jersey  State  Department  of  Environmental 
Protection,  Division  of  Environmental  Quality,  Bu- 
reau of  Water  Pollution  Control,  Trenton,  New  Jer- 
sey, February  1966.  1  p. 

Descriptors:  'New  Jersey,  'Water  pollution  con- 
trol, 'Standards,  'Biochemical  oxygen  demand, 
Water  pollution,  Water  quality,  Water  quality  con- 
trol, Pollution  abatement,  Regulation,  Waste  treat- 
ment, Waste  water  treatment.  Waste  water  (Pollu- 
tion), Industrial  wastes,  Domestic  wastes,  Ef- 
fluents, River  basins,  Legislation,  Legal  aspects. 


The  State  Department  of  Environmental  Protec- 
tion promulgates  the  following  regulations  con- 
cerning treatment  of  wastewaters,  domestic  and  in- 
dustrial, separately  or  in  combination,  discharged 
into  the  waters  of  the  Raritan  River  Basin.  Prior  to 
discharge  into  waters  classified  as  FW-2  or  FW-3, 
industrial  wastes  shall  be  treated  to  a  degree 
providing  as  a  minimum  a  ninety  percent  reduction 
in  biochemical  oxygen  demand.  Treatment  of 
domestic  wastes  must  provide  a  minimum  of  eighty 
percent  reduction  of  biochemical  oxygen  demand 
at  all  times,  including  any  four-hour  period  of  a  day 
when  the  strength  of  the  wastes  to  be  treated  might 
be  expected  to  exceed  average  conditions.  Industri- 
al wastes  discharged  into  TW- 1  waters  must  receive 
sufficient  treatment  to  provide  an  eighty  percent 
reduction  of  biochemical  oxygen  demand.  I  t  is 
recognized,  especially  in  connection  with  some  in- 
dustrial wastes,  that  the  pollution  load  imposed 
upon  the  waters  cannot  be  evaluated  fully  exclu- 
sively by  the  biochemical  oxygen  demand  test; 
therefore,  each  industrial  waste  problem  shall  be 
considered  individually  and  treatment  shall  be 
required  as  needed  to  effect  compliance  with  the 
standards  set  for  the  Basin.  Treatment  standards  set 
by  these  regulations  are  the  minimum  acceptable 
for  the  Basin.  (Gallagher-Florida) 
W72-00211 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
DELAWARE  RIVER  BASIN. 
New  Jersey  State  Department  of  Health,  Division 
of  Clean  Air  and  Water,  Water  Pollution  Control 
Program,  Trenton,  New  Jersey,  November  1967.  3 
P 

Descriptors:  'New  Jersey,  'Delaware  River, 
'Biochemical  oxygen  demand,  'Standards,  Regu- 
lation, Water  pollution,  Pollution  abatement, 
Water  pollution  control,  Water  pollution  sources, 
Water  quality  control,  Pollutants,  Industrial  wastes, 
Domestic  wastes,  Waste  water  disposal,  Waste 
water  (Pollution),  Waste  treatment.  Waste 
disposal,  Administration,  Administrative  agencies, 
State  governments,  Legal  aspects,  Public  health. 

In  order  to  achieve  and  maintain  water  quality  stan- 
dards established  for  the  Delaware  River  Basin,  the 
Department  of  Health  herein  promulgates  regula- 
tions concerning  the  treatment  of  waste  waters, 
domestic  and  industrial,  discharged  into  the  River 
Basin.  Domestic  and  industrial  wastes  shall  be 
treated  to  produce  a  specified  minimum  of  reduc- 
tion in  biochemical  oxygen  demand  at  all  times,  in- 
cluding any  four  hour  period  of  a  day  when  the 
strength  of  the  wastes  to  be  treated  might  be  ex- 
pected to  exceed  average  conditions.  The 
biochemical  oxygen  demand  of  effluents  shall  not 
exceed  a  specified  amount.  Wastes  discharged  into 
the  main  stem  of  the  Delaware  River  are  regulated. 
Each  industrial  waste  problem  shall,  however,  be 
considered  individually  by  the  Department.  The 
minimum  acceptable  treatment  standards  may  be 
increased  whenever  it  is  determined  by  the  Depart- 
ment that  such  treatment  is  necessary.  (Smiljanich- 
Florida) 
W72-00212 


TAX  TREATMENT  OF  POLLUTION  CONTROL 
FACILITIES. 

Connecticut  General  Stat  Ann  sees  12-81  (51), 12- 
217d,  12-258c,  12-265c,  12-2706,  12-412  (u) 
(Suppl971). 

Descriptors:  'Connecticut,  'Taxes,  'Treatment 
facilities,  'Industrial  wastes,  Water  pollution, 
Water  pollution  control.  Legal  aspects,  Legislation, 
State  governments,  State  jurisdiction.  Waste 
disposal,  Financing,  Non-structural  alternatives. 

Water  pollution  control  structures  and  equipment 
acquired  after  July  1 ,  1965,  for  the  treatment  of  in- 
dustrial wastes  before  discharge  thereof  into  any 
waters  of  the  state  or  into  any  sewage  system  emp- 
tying into  such   waters,  the  primary  purpose  of 
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which  is  the  reduction,  control  or  elimination  of 
pollution  of  such  waters  certified  as  approved  for 
such  purpose  by  the  water  resources  commission, 
qualify  for  a  tax  exemption  under  section  12-81  of 
the  Statutes  of  Connecticut.  Other  sections  provide 
that  a  tax  credit  shall  be  allowed  against  income  for 
any  tax  year  in  amount  equal  to  five  per  cent  of  the 
amount  expended  or  incurred  during  such  income 
year  for  the  construction,  rebuilding,  acquisition, 
or  expansion  of  facilities  for  the  treatment  of  indus- 
trial waste,  including  the  planning  thereof,  ap- 
proved as  such  by  the  water  resources  commission, 
provided  that  such  construction,  rebuilding, 
acquisition,  or  expansion  was  commenced  after 
January  1,  1967.  If  the  amount  of  credit  provided 
exceeds  the  amount  of  precredit  tax,  any  balance  of 
the  credit  remaining  may  be  taken  in  any  of  four 
successive  income  years.  (Horwitz-Florida) 
W72-00243 


WATER   POLLUTION   ABATEMENT   GRANTS 
TO  SUBDIVISION  OF  THE  STATE. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-O0268 


TAX   DEDUCTIONS   FOR   POLLUTION   CON- 
TROL FACILITIES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00271 


PLANT         EQUD?MENT-TAX 


POLLUTION 
BENEFITS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00273 


STUDY  OF  UNCONVENTIONAL  METHODS 
FOR  BRINE  CONCENTRATION, 

Garrett  Research  and  Development  Co.,  La  Verne, 

Calif. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-00379 


USE  AND  ABUSE  OF  NATURAL  WATER 
SYSTEMS, 

Rice  Univ.,  Houston,  Tex. 

A.W.Busch. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  7,  p  1480-1483,  July,  1971. 

Descriptors:  *Waste  water  (Pollution),  'Waste  as- 
similative capacity,  *Municipal  wastes,  'Industrial 
wastes,  'Waste  water  treatment,  Water  pollution 
treatment,  Economic  efficiency,  Economic  justifi- 
cation. 

Identifiers:  'Regional  treatment,  Natural  water 
systems. 

Abuse  of  water  systems  arises  primarily  from  inten- 
tional pollution  for  maximum  use  of  stream  as- 
similative capacity  and  from  the  promotion  and 
development  of  regional  treatment  systems.  When 
the  amount  of  pollution  available  for  discharge  did 
not  exceed  the  amount  that  would  significantly 
reduce  the  stream's  quality  parameters,  intentional 
discharge  may  have  been  justifiable.  The  situation 
now,  however,  is  one  of  maximizing  pollutional 
discharges  under  the  guise  of  fully  utilizing  stream 
assimilative  capacity.  The  result  of  following  this 
intentional  discharge  policy  is  the  present  estimate 
of  billions  of  dollars  for  clean-up.  The  second 
source  of  water  system  abuse,  regional  treatment 
plants,  is  usually  defended  as  an  economic  and  effi- 
cient way  of  treating  wastes.  Nevertheless,  the  fol- 
lowing factors  mitigate  against  regional  waste  treat- 
ment: ( 1 )  Proper  process  design  may  be  over- 
looked because  systems  selection  is  made  on  a 
predetermined  basis,  (2)  industrial  water  reuse 
costs  may  increase  because  of  increased  transport 
costs,  (3)  different  reaction  rates  between  wastes 
may  force  contributors  of  rapidly  degradable 
wastes  to  pay  for  a  disporoportionate  amount  of  re- 
sidence time,  and  (4)  taxpayers  may  find  them- 
selves paying  off  bond  issues  on  abandoned  mu- 
nicipal facilities  that  are  still  usable.  (Settle- 
Wisconsin) 


W72-00380 


BIOLOGICAL-GAMMA-RADIATION  SYSTEM 
FOR  SEWAGE  PROCESSING, 

Energy  Systems,  Inc.,  Melbourne,  Fla. 

L.  A.  Mann. 

Isotopes  and  Radiation  Technology,  Vol  8,  No  4,  p 

439-444, Summer,  1971.  4 fig,  1  tab,4ref. 

Descriptors:  'Sewage  effluents,  'Sewage  treat- 
ment, 'Economic  justification,  *Cobalt,  •Radia- 
tion, Costs,  Sewage  bacteria,  Algae,  Coliforms,  In- 
secticides. 

Identifiers:  'Biological-gamma-radiation  system, 
Modular  system,  Cobalt-60. 

A  biological-gamma-radiation  method  for  purify- 
ing sewage  was  developed,  and  both  a  pilot  and 
commercial  plant  were  designed,  constructed,  and 
tested.  The  plant  design  incorporates  several 
modules  including  a  wet  wall,  a  biological  treat- 
ment unit,  an  irradiator,  a  primary  filter  system, 
and  an  activated-charcoal  (polishing)  filter.  At  dif- 
ferent flow  rates  on  normal  sewage,  tests  indicate 
that  almost  all  coliform  bacteria  were  killed,  and 
both  biodegradable  and  nonbiodegradable  deter- 
gents were  more  than  90%  destroyed.  Limited  tests 
on  Parathion  in  water  resulted  in  25-30%  destruc- 
tion of  this  insecticide.  There  is  some  indication 
that  algae  will  not  grow  in  the  effluent.  Further- 
more, settleable-solids  concentration  and  turbidity 
were  decreased,  and  a  satisfactory  BOD  level  was 
maintained  in  the  two  plants.  The  cost  of  building 
and  operating  a  plant  using  a  biological-gamma- 
radiation  system  depends  on  the  quality  of  water 
desired  and  the  modules  selected  for  the  plant. 
Estimates  indicate  that  the  cost  of  treatment  plants 
consisting  of  a  conventional  secondary  treatment 
plus  irradiator  and  primary  filtration  modules  is  less 
than  the  cost  of  conventional  advanced-treatment 
plants.  (Settle-Wisconsin) 
W72-00383 


MULTISTAGE  MARGINAL  COST  MODEL  OF 
INVESTMENT-PRICING  DECISIONS:  APPLI- 
CATION TO  URBAN  WATER  SUPPLY  TREAT- 
MENT FACILITIES, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  City  and  Re- 
gional Planning. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-00386 


FEASIBILITY  OF  COMPUTER  CONTROL  OF 
WASTEWATER  TREATMENT. 

American  Public  Works,  Associated,  Chicago,  III. 

Copy  available  forom  GPO  Sup  Doc  as  EP 
2.10:17090  DOY,  $1.00;  microfiche  from  NTIS  as 
PB-203  962,  $0.95.  Water  Pollution  Control 
Research  Series,  December  1970.  77  p,  14  fig,  6 
tab,  41  ref.  EPA  Program  17090  DOY,  Contract 
14-12-580. 

Descriptors:  'Automatic  control,  'Digital  compu- 
ters, 'Instrumentation,  Automation,  Data  collec- 
tions, Sampling,  Monitoring,  Data  transmission, 
Operation  and  maintenance,  Personnel,  Technical 
feasibility,  Economic  feasibility,  *Waste  water 
treatment. 

A  wastewater  treatment  study  was  conducted  to: 
( 1 )  analyze  the  advantages  and  limitations  as- 
sociated with  the  use  of  computers  in  the  manage- 
ment and  control  of  wastewater  treatment  facili- 
ties; (2)  document  potential  applications  and 
utilization  procedures;  and  (3)  recommend  further 
research  to  achieve  full  computer  implementation 
for  wastewater  treatment  operations  and  associated 
management  functions.  Current  problems  and 
procedures  were  surveyed,  including  site  visits  to 
plants  already  automated  to  some  extent.  In  addi- 
tion, manufacturers  were  queried  as  to  the  availa- 
bility of  the  monitoring  and  controlling  equipment 
needed.  Results  indicated  that  management  is  in- 
deed interested  in  automatic  controls  and  com- 
puter application,  but  that  both  will  come  about 
largely  on  a  piecemeal  basis.  Computer  hardware 


and  communication  equipment  is  available  and  is 
already  being  utilized  in  many  instances,  buy  many 
on-line    sensing    instruments   are    not   available. 
(Lowry-Texas) 
W7  2-00408 


REDUCTION  OF  SALT  CONTENT  OF  FOOD 
PROCESSING  LIQUID  WASTE  EFFLUENT, 

National   Canners   Association,   Berkeley,   Calif. 

Western  Research  Lab. 

Walter  A.  Mercer,  and  Jack  W.  Ralls. 

Copy    available    from    GPO    Sup    Doc    as    EP 

2.10:12060  DXL,  $0.55;  microfiche  from  NTIS  as 

PB-203    963,    $0.95.    Water    Pollution    Control 

Research  Series,  January,  1971.  45  p,  10  fig,  16 

tab,  6  ref.  EPA  Proj:  12060  DXL. 

Descriptors:  *  Desalination,  'Industrial  wastes, 
•Canneries,  Ion  exchange.  Anions,  Cations,  Ac- 
tivated carbon,  Adsorption,  Separation  techniques, 
Filtration,  Sampling,  *Waste  water  treatment, 
Liquid  wastes. 
Identifiers:  'Regeneration,  Carbonation. 

Olive  processing  brines  containing  0.05  to  0.7% 
sodium  chloride  were  passed  through  a  mixed  bed 
of  cation  and  anion  exchange  resins  in  a  process 
known  as  the  Aqua-Ion  process.  Influent  pH,  salt 
content,  and  COD  levels  were  the  particular  varia- 
bles of  interest  investigated.  Sodium  chloride  levels 
of  500  to  7000  ppm  were  subjected  to  random 
variations  in  pH  and  COD  levels,  with  94%  removal 
being  obtained  at  2700  ppm,  the  optimum  for  the 
ranges  investigated.  Holding  pH  and  COD  con- 
stant, sodium  chloride  levels  were  varied  between 
600  and  6000  ppm,  with  resulting  effluent  concen- 
trations of  150  ppm  for  influent  concentrations  of 
600,  1000,  and  2700  ppm.  Influent  concentration 
of  6000  ppm  resulted  in  an  effluent  concentration 
of  790  ppm.  Calcium  hydroxide  regeneration  was 
used,  with  the  regenerant  being  repeatedly  cycled 
through  the  resin  bed  to  establish  the  maximum  salt 
concentration  attainable  in  the  regenerant  effluent. 
Levels  of  3000  ppm  were  obtained  with  no  indica- 
tion of  leveling  off.  Pretreatment  with  activated 
carbon  reduced  distributor  deposit  formation, 
enabling  possible  flow  rates  of  10,000  gpd.  Cost 
analyses  based  on  pilot  plant  information  predicted 
a  cost  of  26  cents  per  1 000  gallons  treated.  (Lowry- 
Texas) 
W72-00409 


EFFECTS     OF     RADIATION     ON     TEXTILE 
WASTES  AND  STARCH  SOLUTIONS, 

Auburn  Univ.,  Ala. 

John  D.  Crane. 

Master's  Thesis,  Auburn  University,  August  1969. 

50  p,  16  fig,  9  tab,  21  ref.  OWRR  A-012-ALA  ( 1). 

Descriptors:  'Textiles,  'Industrial  wastes,  'Irradia- 
tion, Gamma  rays,  Cobalt,  Electromagnetic  waves, 
Biochemical  oxygen  demand,  Chemical  oxygen  de- 
mand, Oxygen,  Nitrogen,  Chemical  degradation, 
Tertiary  treatment,  'Waste  water  treatment. 
Identifiers:  'Organic  compound  breakdown, 
'Electrons,  'Photons,  Starch. 

The  effect  of  gamma  radiation  from  a  Cobalt  60 
source  on  desize  material  and  starch  solutions  from 
textile  finishing  operations  was  studied  on  a  labora- 
tory scale.  Variables  of  interest  included  radiation 
dose  rate,  total  radiation  dosage,  the  presence  of 
oxygen  and  nitrogen  in  the  sample  during  irradia- 
tion, and  the  initial  BOD  concentration  of  the 
waste.  Waste  solutions  of  from  .01  to  1 .0%  were  ir- 
radiated, and  significant  BOD  reductions  were  ob- 
served for  both  BOD  and  COD  when  the  initial 
BOD  concentration  was  less  than  1500  ppm.  A 
maximum  BOD  reduction  of  75%  occurred  at  60 
ppm  initial  BOD  concentration  for  the  starch  solu- 
tion and  350  ppm  for  the  textile  desize  solution. 
Total  irradiation  dosage  was  observed  to  have  a 
pronounced  effect  on  solutions  of  lower  initial 
BOD  concentration,  with  BOD  reductions  increas- 
ing with  reduced  total  dosage.  This  system  may  well 
find  application  as  a  tertiary  polishing  device,  but 
further  testing  is  needed.  (Lowry-Texas) 
W72-00410 
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DISINFECTION  OF  ALGAL  LADEN  WATERS, 

Notre  Dame  Univ.,  Ind. 

Wayne  F.  Echelberger,  Jr.,  Joseph  L.  Pavoni,  Philip 

C.  Singer,  and  Mark  W.  Tenney. 

Journal    of   the    Sanitary    Engineering    Division, 

Proceeding  of  ASCE,  Vol  97,  No  SA  5,  October, 

1971.p721-730,9fig,  lOref. 

Descriptors:  •Chlorination,  'Algae,  ♦Photosynthe- 
sis, Solubility,  Chemical  oxygen  demand, 
Biochemical  oxygen  demand,  Filtration,  Disinfec- 
tion, Flocculation,  'Waste  water  treatment. 
Identifiers:  'Lysis,  'Contact  time,  Cellular 
metabolites. 

Batch  laboratory  scale  experiments  were  used  to 
demonstrate  the  effect  of  algae  on  the  chlorination 
process.  Total  chlorine  residuals  were  measured  by 
the  standard  ortho  tolidine  procedure.  Standard  jar 
test  flocculation  studies  using  chlorine  and  a  ca- 
nonic polyamine  as  coagulants  were  also  con- 
ducted. Results  indicated  that  algal  cells  do  exert  a 
chlorine  demand,  and  as  the  algal  concentration  in- 
creases, the  chlorine  dosage  required  to  maintain  a 
certain  free  residual  level  increases.  Cellular 
chlorophyll  fractions  of  the  algae  were  reduced  by 
chlorine  disinfection,  resulting  in  impairment  of  the 
photosynthetic  capability  of  the  sludge.  Apparent 
algal  cell  lysing  a  cellular  metabolite  leakage  fol- 
lowing chlorination  to  a  desirable  residual  level  sig- 
nificantly increased  the  soluble  organic  concentra- 
tion of  the  suspending  medium.  From  the  algae 
removal  standpoint,  chlorination  did  enhance  floc- 
culation, probably  because  some  of  the  cellular 
metabolites  released  were  natural  algal  flocculants. 
Widespread  usage  of  chlorination  for  disinfection 
may  soon  require  algae  removal  prior  to  disinfec- 
tion to  insure  adequate  disinfections.  (Lowry-Tex- 
as) 
W  7  2-004 11 


INACTIVATION  OF  VIRUS  IN  SEWAGE, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of  En- 
vironmental Health  Engineering. 
Vincent  P.  Olivieri,  Thomas  K.  Donovan,  and 
Kazuyoshi  Kawata. 

Journal  of  the  Sanitary  Engineering  Division, 
Proceeding  of  ASCE,  Vol  97,  No  SA  5,  October 
1971.  p  661-673,  8  fig,  3  tab,  6  ref. 

Descriptors:  'Virus,  'Viricides,  "Chlorination, 
Chlorine,  Disinfection,  Domestic  wastes,  Sampling, 
Hydrogen  ion  concentration.  Water  quality  con- 
trol, Waste  water  treatment. 

Identifiers:  *Viral  inactivation  rate,  *Chlorine  in- 
termediates. 

A  laboratory  scale  study  was  conducted  in  an  at- 
tempt to  determine  the  predominant  mechanism  of 
viral  inactivation  by  chlorine.  Three  hypotheses 
were  advanced  for  investigation:  ( 1 )  free  chlorine 
is  present  in  the  reacting  system,  but  for  such  a 
short  time  that  special  techniques  are  necessary  to 
detect  it;  (2)  viral  inactivation  is  due  to  short  -lived 
chlorine  derivatives  having  viricidal  activity;  (3) 
free  chlorine  is  the  viricidal  agent,  requiring  only 
initial  contact  with  subsequent  inactivation  occur- 
ring over  a  period  of  time.  A  rapid  reaction  sam- 
pling system  was  used,  and  the  effects  of  pH  and 
varied  reaction  conditions  were  noted  and 
recorded.  Data  strongly  supporated  free  chlorine  as 
the  required  agent  for  viral  inactivation.  The  vir- 
icidal activity  of  chlorine  at  different  pH  levels  cor- 
related better  with  the  persistance  of  free  chlorine 
than  with  the  theoretical  percent  HOCI  present. 
The  main  role  of  pH  was  shown  to  be  that  of  con- 
trol of  chlorine  wasting  side  reactions.  (Lowry-Tex- 
as) 
W72-00412 


ANAEROBIC  DIGESTION  OF  SLUDGES  CON- 
TAINING IRON  PHOSPHATES, 

Williams  and  Works,  Grand  Rapids,  Mich. 
Sudershank  Malhotra,  Alan  G.  Hartenstein,  and 
Thomas  P.  Parrilo. 

Journal  of  the  Sanitary  Engineering  Division, 
Proceedings  of  ASCE,  Vol  97,  No  SA  5,  October 
1971.  p  629-646,  1  fig,  4  tab,  26  ref. 


Descriptors:  'Phosphates,  'Chemical  precipita- 
tion, 'Iron,  'Anaerobic  digestion,  Activated 
sludge,  Lime,  Flocculation,  Alkalinity,  Hydrogen 
ion  concentration,  Organic  loading,  'Waste  water 
treatment,  Sludge  treatment. 

Identifiers:  'Primary  sludge,  'Digester  supernatant 
recycle,  Phosphate  release.  Phosphate  uptake, 
Digester  gas. 

One  possible  method  of  phosphate  removal  from 
municipal  wastewater  is  the  precipitation  of  ferric 
phosphate  brought  by  the  addition  of  waste  pickle 
liquor  from  a  steel  mill.  Laboratory  digestion  stu- 
dies were  performed  to  determine  the  effect  of 
such  a  ferrous  sludge  on  anaerobic  digestion,  and 
also  to  determine  the  effect  of  supernatant  recycle 
on  phosphate  removal  efficiency.  pH,  alkalinity, 
volatile  acids  and  the  percentage  of  volatile  matter 
reduction  in  the  test  digesters  were  quite  normal, 
and  similar  to  conditions  in  the  control  digesters. 
Ferrous  iron  in  the  feed  sludge  up  to  5.55%  Fe  (dry 
solids  basis)  did  not  upset  the  gas  mixed  primary 
digester  or  the  overall  digestion  process.  Quantity 
and  quality  of  digester  gas  was  unchanged  except 
for  a  slight  decrease  in  C02  content,  due  to  the  ad- 
dition of  lime  to  enhance  flocculation.  A  significant 
phosphate  release  occurred  on  the  anaerobic 
digestion  of  waste  activated  sludge  containing  high 
amounts  of  ferrous-iron  precipitated  phosphates, 
while  a  significant  phosphate  uptake  was  observed 
on  the  digestion  of  primary  sludge  containing  fer- 
rous iron  precipitated  phosphates.  Therefore, 
phosphate  removals  can  be  enhanced  by  bulk 
precipitation  of  phosphorus  with  cation  addition  to 
existing  plants  without  either  expensive  alterations 
or  adverse  system  effects.  (Lowry-Texas) 
W72-00414 


PHOSPHATE      REMOVAL      BY      PH      CON- 
TROLLED LIME  DOSAGE, 

Anne  Arundel  County  Dept.  of  Public  Works,  Glen 

Burnie,  Md. 

G.  Spohr,  and  A.  Talts. 

Public  Works,  Vol  1 0 1 ,  No  7,  July  1 970.  p  63-66,  2 

fig,  2  tab. 

Descriptors:  'Waste  water  treatment,  'Phosphates, 
'Lime,  Iron  compounds,  Aluminum,  Hydrogen  ion 
concentration,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand,  Turbidity,  Tertiary 
treatment,  Automatic  control. 
Identifiers:  'Removal,  Suspended  solids. 

Phosphates  can  be  removed  from  wastewaters  by 
either  of  two  generally  different  approaches,  a  ter- 
tiary stage  of  chemical  precipitation  and  removal 
or  a  combined  chemical-biological  process.  The 
cost  advantages  of  the  second  approach  have 
prompted  a  great  deal  of  study  in  this  area.  A  pro- 
gram has  been  undertaken  to  evaluate  the  potential 
applications  of  these  phosphate  removal  processes 
to  specific  secondary  treatment  plants.  Initial  jar- 
testing  considered  all  possible  chemical  additives, 
lime,  aluminum  salts,  iron  salts,  and  polymers.  A 
full  scale  plant  test  was  conducted  at  the  Patuxent 
Rives  Basin  Waste  water  Treatment  Plant  of  a  pH 
controlled  lime  dosage  system  for  phosphate 
removal.  The  conclusions  of  this  test  were:  ( 1 )  lime 
slurry  addition  to  wastewater  prior  to  primary  sedi- 
mentation can  be  effectively  accomplished;  (2) 
total  phosphate  removal  is  possible  and  practical 
using  this  process,  the  efficiency  of  removal  being 
based  on  the  characteristics  of  the  raw  sewage  and 
the  lime  dosage;  (3)  suspended  solids,  BOD  and 
COD  are  reduced  in  proportion  to  the  lime 
dosages;  (4)  the  limitation  of  this  process  are 
established  by  the  adaptibility  of  the  biological 
treatment  stage;  and,  (5)  further  study,  using  other 
chemicals,  should  be  initiated  to  avoid  the  limita- 
tions in  4  above.  Tertiary  treatment  is  warranted  if 
these  limitations  cannot  be  circumvented.  (Goess- 
ling-Texas) 
W72-00415 


DETERMINATION  OF  SODIUM  IN  BLACK 
LIQUOR  USING  A  SELECTIVE  ION  ELEC- 
TRODE, 

St.  Regis  Paper  Co.,  West  Nyack,  N.Y. 
C.  C.  Swasey. 


Technical  Association  of  the  Pulp  and  Paper  Indus- 
try, Vol  53,  No  9,  September  1970.  p  1692-1694,  2 
fig,  3  tab. 

Descriptors:  Water  quality  control,  Industrial 
plants,  Pulp  and  paper  industry,  Sodium,  Chemical 
analysis,  Measurement,  Spectrophotometry,  Flame 
photometry,  Hydrogen  ion  concentration,  'Elec- 
trodes, Permselective  membranes,  Temperature, 
'Ionization,  Waste  water  treatment,  Pollutant 
identification. 

Identifiers:  'Sulphate  pulping,  Black  liquor, 
'Selective  ion  electrode  method. 

In  the  evaluation  and  control  of  the  kraft  pulping 
and  recovery  processes,  the  ability  to  make  a  rapid 
deterination  of  the  sodium  content  of  the  pulping 
liquors,  especially  black  liquors,  is  important.  The 
generally  accepted  method,  flame  spec- 
trophotometry, is  too  slow,  requiring  at  least  an 
hour  for  each  sample.  The  recent  commercializa- 
tion of  selective  ion  electrodes  offers  the  possibility 
of  obtaining  rapid,  accurate  and  automated  analy- 
sis of  the  various  ionic  species  in  black  liquor  simul- 
taneously. The  sodium  ion  electrode  like  other 
selective  ion  electrodes,  is  similar  in  operation  to  a 
conventional  pH  electrode  because  it  develops  a 
potential  across  a  glass  membrane  in  proportion  to 
the  ionic  activity  of  the  test  solution.  The  electrode 
is  filled  with  a  solution  of  fixed  sodium  ion  activity 
and  has  an  internal  silver-silver  chloride  junction 
providing  a  stable  potential.  Thus,  changes  in  elec- 
trode potential  are  caused  only  by  changes  in  the 
sodium  ion  activity  in  the  sample.  If  adequate  at- 
tention is  given  to  controlling  operating  parame- 
ters, such  as  pH,  temperature  and  ionic  strength  of 
the  test  solution,  it  is  possible  to  make  these  deter- 
minations as  simple  as  a  routine  pH  measurement. 
( Goessling-Texas ) 
W72-00416 


NOMOGRAPH         SOLUTION         OF         HEAT 
REQUIREMENTS  FOR  DIGESTERS. 

Public  Works,  Vol  101,  No  6,  June  1970.  p  68-69, 
1  fig,  1  tab. 

Descriptors:     'Sludge    digestion,     'Temperature, 
Heat,  Heat  balance,  'Waste  water  treatment. 
Identifiers:    Nomograph,    Sludge    volume    index, 
Pounds    per    capita    day,    British    thermal    unit, 
'Digesters. 

To  determine  the  heat  requirements  for  a  sludge 
digester,  3  elements  of  the  problem  must  be  con- 
sidered: ( 1 )  heat  required  to  raise  the  sludge  addi- 
tion to  the  digester  temperature;  (2)  compensation 
for  heat  losses  through  the  roof  and  walls  of  the 
digester;  and,  (3)  compensation  for  heat  losses  dur- 
ing transfer  of  sludge  from  the  heat  source  to  the 
digester.  A  nomograph  has  been  developed  to 
allow  rapid  calculation  of  the  heat  required  to  raise 
the  sludge  additions  to  the  digester  temperature. 
To  use  this  diagram,  three  variables  must  be 
known:  the  percent  solids  in  the  sludge;  the  solids 
added  (in  pounds  per  capita  day);  and,  the  tem- 
perature difference  between  the  added  sludge  and 
the  digester.  With  these  data,  the  heat  required  in 
btu/hour/1000  population  can  be  quickly  deter- 
mined. This  value  can  be  multiplied  by  24  and  the 
population,  in  thousands,  to  obtain  the  heat 
required  per  day.  A  table  is  provided  to  allow  and 
estimate  the  heat  losses  in  element  2  above.  Heat 
losses  due  to  element  3  above  are  neglible  if  rela- 
tively short  runs  are  needed  to  pipe  the  heated 
sludge  to  the  digester.  This  procedure  allows  a 
quick  evaluation  of  the  heat  required  to  maintain 
sludge  digester  temperature.  (Goessling-Texas) 
W72-00417 


PROBLEMS  IN  OBTAINING  ADEQUATE 
SEWAGE  DISINFECTION, 

California  State  Dept.  of  Public  Health,  Berkeley. 
Harvey  F.  Collins,  Robert  E.  Selleck,  and  George 
C.  White. 

Journal  of  the  Sanitary  Engineering  Division, 
Proceedings  of  ASCE,  Vol  97,  No  SA  5,  October 
1971.  p  549-562,  10fig,23ref. 


41 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Descriptors:   'Chiorination,   'Disinfection,  'Mix- 
ing, Baffles,  Conforms,  Bactericides,  Stratification, 
Flow  rates,  Ammonia,  'Waste  water  treatment. 
Identifiers:  'Plug  flow,  'Backmixing,  Contact  time, 
Chloramines. 

Lack  of  attention  to  mechanism  fundamentals  has 
resulted  in  inefficient  disinfection  by  chlorine  in 
many  instances.  The  popular  gross  criterion  based 
on  basin  volume  and  flow  rate  has  resulted  in  basins 
being  of  many  different  shapes,  and  having  no  ini- 
tial mixing.  These  and  other  factors  have  made 
resultant  disinfections  entirely  unreproducible.  For 
example,  in  two  reactors  (one  approaching  plug 
flow  and  the  other  approaching  complete  backmix- 
ing) having  the  same  volume  and  being  subjected 
to  the  same  flow  rate,  the  extent  of  disinfection  va- 
ries by  nearly  4  orders  of  magnitude.  From  these 
studies,  plug  flow  was  found  to  be  the  optimum 
flow  pattern  for  chlorine  disinfection,  with  initial 
mixing  playing  an  important  part.  Large  concentra- 
tions of  ammonia  in  the  water  used  to  form  the 
chlorine  feed  solution  had  no  detectable  effect  on 
disinfection  efficiency.  Survival  rates  of  coliform 
bacteria  in  chlorinated  wastewater  never  follow 
Chick's  Law,  since  the  'kill'  versus  time  curve  ap- 
pears to  approach  a  straight  line  on  log-log  paper. 
Overall  results  of  the  study  indicate  that  am- 
perometric  chlorine  residuals  and  contact  time  can 
be  used  to  control  the  efficiency  of  wastewater 
chiorination  only  when  process  design  factors  af- 
fecting initial  mixing  and  residence  time  are  ideal. 
(Lowry-Texas) 
W72-00419 


IMPLICATIONS  OF  NITROGENOUS  BOD  IN 
TREATMENT  PLANT  DESIGN, 

New  York  State  Dept.  of  Environmental  Conserva- 
tion, Albany.  Div.  of  Pure  Waters. 
Russel  C.  Mt.  Pleasant,  and  Warren 
Schlickenrieder. 

Journal  of  the  Sanitary  Engineering  Division, 
Proceedings  of  ASCE,  Vol  97,  No  SA5  October 
1971.  p  709-719,  5  fig,  1  tab,  9  ref. 

Descriptors:  'Biochemical  oxygen  demand, 
'Nitrification,  Nitrates,  Ammonia,  Water  quality 
control,  Chemical  oxygen  demand,  Hydrogen  ion 
concentration,  Nitrogen,  Legislation,  New  York, 
Waste  assimilative  capacity,  Waste  water  treat- 
ment, 'Treatment  facilities,  Design. 

The  discharge  of  treated  effluent  laden  with 
nitrates  has  finally  been  taken  into  account  in  the 
long-term  stream  degradation  picture.  S  day  BOD's 
of  treatment  plants  may  average  30  mg/1,  whereas 
the  long-term  28  day  BOD,  may  actually  range 
from  135  to  180  mg/l,  depending  upon  the  concen- 
trations of  nitrates  and  ammonia  present.  In  recog- 
nition of  this  fact,  the  State  of  New  York,  Division 
of  Pure  Waters  has  commissioned  stream  surveys 
and  assimilation  studies  in  an  effort  to  assess  the  ex- 
tent of  damage  caused  at  various  places  attributa- 
ble to  the  Nitrogenous  Oxygen  Demand.  A  re- 
evaluation  of  previous  key  studies  was  also  con- 
ducted in  the  light  of  the  contribution  of  the 
N.O.D.  A  summary  of  six  different  communities, 
the  nature  of  their  waste  problems,  and  a  brief 
description  of  the  solutions  is  included.  (Lowry- 
Texas) 
W72-00420 


HYDROLYSIS  OF  LIPIDS  IN  WASTEWATER, 

New  Mexico  State  Univ.,  University  Park. 

Gary  R.  Kramer. 

Journal    of   the    Sanitary    Engineering    Division, 

Proceedings  of  ASCE,  Vol  97,  No  SA  5,  October 

1971,p731-744.7fig,2tab,51  ref. 

Descriptors:  'Lipids,  'Hydrolysis,  'Biodegrada- 
tion,  Microorganisms,  Solvation,  Chemical 
degradation.  Oil,  Electrolysis,  Separation 
techniques.  Data  collection,  'Waste  water  treat- 
ment. 

Identifiers:  'Endogenous  growth  phase,  Fatty 
acids,  Grease,  Batch  reactors. 


Duplicate  well-mixed  batch  reactors  were  con- 
structed and  operated  to  determine  the  role  of 
hydrolysis  in  the  removal  of  lipids  by  microorgan- 
isms present  in  a  domestic  waste.  In  each  system, 
one  reactor  contained  emulsified  oil  substrate,  and 
the  other  contained  emulsified  fatty  acid  products 
of  chemical  hydrolysis  of  the  oil.  It  was  determined 
that  hydrolysis  did  not  limit  the  rate  of  lipid 
removal  for  organisms  in  primary  clarifier  effluent. 
However,  hydrolysis  did  limit  the  rate  of  removal  of 
a  fraction  of  the  grease  by  organisms  which  had 
been  grown  in  a  laboratory  fill-and-draw  batch 
reactor.  The  fraction  resistant  to  removal  was  be- 
lieved to  be  a  monoglyceride,  probably  beta- 
monoglyceride.  Hydrolysis  of  glycerides  at  the 
alpha-position  was  not  rate  limiting  in  either 
biosystem  studied.  Reduced  enzyme  activity  in 
starved  cultures,  such  as  the  stabilization  portion  of 
a  contact  stabilization  treatment  scheme,  was  be- 
lieved to  be  the  cause  of  lipid  and  oxygen  uptake 
limitations  which  occurred  when  microorganisms 
in  the  endogenous  phase  were  used.  (Lowry-Texas) 
W72-00421 


CHLORINATION  DYNAMICS  IN  WASTE- 
WATER EFFLUENTS, 

Techion  -  Israel  Inst,  of  Tech.,  Haifa  (Israel).  Sani- 
tary Engineering  Lab. 
Yehuda  Kott. 

Journal  of  the  Sanitary  Engineering  Division, 
Proceedings  of  ASCE,  Vol  97,  No  SA  5,  October 
1971,p647-659.  2 fig,  lOtab,  17ref. 

Descriptors:  'Chiorination,  'Disinfection,  'Oxida- 
tion   lagoons,    Coliforms,    Algae,    Temperature, 
Analytical    techniques,    Water    quality    control, 
'Waste  water  treatment. 
Identifiers:  'Cysts,  Israel. 

The  response  of  coliforms,  Endamoeba  histolytica 
cysts,  and  algae  to  chiorination  was  investigated  on 
a  laboratory  scale.  Effluent  used  was  obtained  from 
a  trickling  filter  plant,  and  from  an  artificial  oxida- 
tion pond.  Application  of  8  mg/l  of  chlorine  to  the 
trickling  filter  effluent  reduced  the  coliform  count 
from  10  to  the  7th  power  organisms  per  100  ml  to 
less  than  100  organisms  per  100  ml.  Application  of 
14  mg/l  actually  produced  a  greater  number  of 
coliform  organisms  in  the  effluent  than  was  noticed 
for  the  8  mg/l  dosage.  The  probable  cause  was  as- 
sumed to  be,  the  break -down  of  organic  material 
and  release  of  entrapped  coliform  organisms.  Ap- 
plication of  the  8  mg/l  dosage  to  solutions  contain- 
ing the  Endamoeba  histolytica  cysts  also  produced 
a  rapid  and  thorough  kill,  although  the  death  rate 
was  quite  temperature  dependent.  Algae  was  unaf- 
fected for  a  two  hour  interval,  except  for  the  cessa- 
tion of  growth.  Since  the  chlorine  did  not  attack  the 
algae  for  2  hours,  much  longer  than  the  normal 
contact  time,  then,  chiorination  should  be  well 
suited  for  disinfection  of  oxidation  pond  effluent. 
(Lowry-Texas) 
W72-00422 


ADSORPTION  OF  SULFUR  CONTAINING 
TASTE  AND  ODOR  COMPOUNDS  ON  AC- 
TIVATED CARBON, 

Maryland  Univ.,  College  Park.  Water  Resources 
Research  Center. 

Chanel  Ishizaki,  and  John  T.  Cookson,  Jr. 
Preprint  of  paper  presented   at  Water  Pollution 
Control  Federation  Conference,  44th,  Session  5, 
No  5,  October  4,  1971.21  p,  5  fig,  2  tab,  11  ref. 

Descriptors:  'Activated  carbon,  'Adsorption, 
'Sulfur  compounds.  Taste,  Odor,  Catalysts,  Oxida- 
tion, Separation  techniques.  Analytical  techniques, 
Gas  chromatography,  Isotherms,  Hydrogen  ion 
concentration,  Temperature,  'Waste  water  treat- 
ment. 
Identifiers:  'Mercaptans,  'Disulfide. 

Adsorption  characteristics  of  mercaptan  and  disul- 
fides on  activated  carbon  were  studied.  Com- 
ponents studied  included  n-butylmercaptan  and 
butyldisulfide.  Investigations  were  conducted  in 
glass  vials  supplied  with  'mininert'  teflon  sealing 


valves  under  controlled  conditions  of  mixing,  tem- 
perature, pH,  and  ionic  strength.  A  Perkin-Elmer 
Model  900  gas  chromatograph  was  used  for  the 
analytical  determinations.  Analysis  of  the  data 
demonstrated  that  the  adsorption  kinetics  could  be 
described  by  a  reversible  second  order  equation, 
first  order  with  respect  to  both  mercaptan  and  car- 
bon concentration.  Lowering  the  pH  enhanced 
mercaptan  adsorption,  probably  a  result  of  the  in- 
crease of  molecular  species  and  the  decrease  of  the 
carbon's  negative  charge.  In  the  presence  of  ox- 
ygen, activated  carbon  catalyzes  the  oxidation  of 
the  mercaptan  to  a  disulfide,  with  hydroquinones 
and  quinones  on  the  carbon  surface  proposed  as 
the  catalytic  sites.  Surface  oxide  removal  at  400 
deg,  and  800  deg  increased  the  carbon's  capacity 
for  the  disulfide  by  30%  and  40%  respectively, 
probably  accounted  for  by  less  hydrogen  bonding 
of  water.  (Lowry-Texas) 
W72-00423 


TREATMENT  OF  WASTEWATERS  BY  PULSED 
ADSORPTION  BEDS, 

Iowa   State   Univ.   of  Science   and   Technology, 

Ames. 

Robert  L.  Johnson. 

Doctoral  Dissertation,  1969.  226  p,  38  fig,  34  tab, 

42  ref.  OWRR  A-025-IA  ( 1 ). 

Descriptors:  'Adsorption,  'Biodegradation,  'Fil- 
tration, Separation  techniques,  Head  loss, 
Reynolds  number,  Aeration,  Bubbles,  Oxidation, 
Pilot  plants,  Cost  analysis,  'Waste  water  treatment. 
Identifiers:  'Concentration  gradient,  'Interfaces, 
'Solids  separation . 

A  physical-chemical  adsorption  of  organic  material 
onto  the  surface  of  granular  media  has  shown 
promise  as  a  wastewater  treatment  method.  The 
Pulsed  Adsorption  Bed  (PAB)  creates  a  much 
higher  concentration  of  organic  material  at  the 
media-waste-water  interface  resulting  in  further 
rapid  oxidation  and  assimilation  of  organic  materi- 
al. Use  of  PAB  units  only  provides  removal  of  the 
portion  of  organic  material  which  is  oxidized, 
whereas  a  PAB-solids  separation  system  (such  as 
multi-media  filters)  would  provide  removal  of  both 
the  oxidized  portion  and  portion  synthesized  into 
new  cells.  Organic  material  removals  of  77%  were 
obtained  with  only  a  36  in.  bed  depth,  and  con- 
sistent 70-90%  removals  were  considered  quite 
possible.  Optimum  sand  size  of  0.5  to  0.6  mm,  PAB 
media  depth  of  50  to  60  inches,  and  PAB  upward 
airflow  rate  of  .2  to  .4  cfm/ft  sq  were  determined  to 
be  optimum  operating  conditions  based  on  the  pilot 
plant  testing.  No  reduction  in  phosphates  or  the  ox- 
ygen demand  due  to  nitrification  was  observed.  An- 
nual operation  cost  estimates  for  a  10  mgd  PAB- 
solids  separation  system  were  3.5  cents/ 1000  gal,  as 
compared  to  6.6  to  8.3  cents/1000  gal  required  for 
activated  carbon  adsorption  of  the  same  flow. 
(Lowry-Texas) 
W72-00425 


CATTLE    FEEDLOTS    AND    ALTERNATIVES 
FOR  WASTE  MANAGEMENT, 

Environmental  Protection  Agency,  Portland,  Oreg. 

Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00428 


AN  EXPERIMENTAL  VALUATION  OF  THE  IN- 
TRA-PARTICLE  RESISTANCE  IN  SUBSTRATE 
TRANSFER  TO  SUSPENDED  ZOOGLOEAL 
PARTICLES, 

Michigan  Technological  Univ.,  Houghton. 

C.  R.  Baillod,  and  W.  C.  Boyle. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  302-326.  15  fig,  1  tab,  21 

ref. 

Descriptors:  'Waste  water  treatment,  'Mass 
transfer.  Limiting  factors,  Laboratory  tests,  Ox- 
ygen, Temperature,  Chemical  adsorption,  Sta- 
bilization, Sampling,  Metabolism. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes— Group  5D 


Identifiers:  'Substrate  metabolism,  Glucose,  Sub- 
strate uptake,  Autoanalyzer,  *Zoogloea  ramigera, 
Pure  culture. 

Wastewater  contains  particulate  and  soluble  or- 
ganic materials  suspended  or  dissolved  in  the  car- 
riage water.  These  constituents  are  removed  in 
treatment  systems  by  one  of  three  basic 
mechanisms:  (1)  gravity  sedimentation;  (2)  physi- 
cal sorption  onto  a  solid  surface;  or,  (3)  chemical 
reaction  at  an  active  surface.  In  the  latter  two,  the 
organic  mass  must  be  transferred  to  the  solid  sur- 
face before  stabilization  occurs.  It  is  possible  that 
the  rate  of  mass  transfer  may  limit  the  overall  rate 
of  the  removal  reaction.  A  study  has  been  con- 
ducted to  determine  experimentally  the  extent  to 
which  the  mass  transfer  process  limits  soluble  or- 
ganic stabilization  by  suspended  particles  of  bac- 
terial floe.  A  pure  culture  of  ZOOGLOEA 
RAMIGERA,  strain  I-16-M,  was  used  to  insure 
reproducibility  and  to  limit  the  number  of  variables 
in  the  experiments.  The  inoculum  for  the  develop- 
ment of  the  pure  culture  floe  was  prepared  on  tryp- 
rjcase  soy  agar.  Bacterial  floe  were  grown  from  the 
inoculum  using  a  glucose  substrate.  Matured  cul- 
tures were  washed  and  placed  in  a  stirred  litter 
reactor  and  glucose  substrate  added.  Glucose  up- 
take, oxygen  uptake  and  temperature  were  mea- 
sured throughout  each  experiment.  Floe  size  was 
varied  and  cells  were  dispersed  in  the  reactor  by 
blending  to  determine  the  effect  on  substrate 
utilization.  The  results  indicate  that  a  mass  transfer 
limit  is  present,  but  this  limit  is  on  the  rate  of  sub- 
strate solubilization  rather  than  the  rate  of  assimila- 
tion. (Goessling-Texas) 
W72-0O433 


CLARIFICATION  OF  THE  LIME  BEARING 
WASTES  FROM  A  SOLE  LEATHER  TANNERY, 

Cincinnati  Univ.,  Ohio. 

J.  D.  Eye,  and  L.  Liu. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  349-364.  6  fig,  6  tab,  20 

ref. 

Descriptors:  *Waste  water  treatment,  *Design, 
Laboratory  tests,  On-site  tests,  Operation  and 
maintenance,  Sludge  disposal,  Dewatering, 
Biochemical  oxygen  demand.  Chemical  oxygen  de- 
mand. Alkalinity,  Sulfides. 

Identifiers:  'Tannery,  *Lime-bearing  waste  water, 
Anionic  polyelectrolyte,  Clarifier,  Close  control, 
Total  solids,  Suspended  solids. 

The  tanning  industry  has  been  recognized  as  a 
major  contributor  to  water  pollution  due  to  the 
highly  contaminated  nature  of  the  water  borne 
components  of  the  untreated  tannery  effluents. 
There  are  a  variety  of  wastewaters  with  signifi- 
cantly different  characteristics  stemming  from  the 
different  processes  required  to  convert  raw  hides  to 
finished  leather.  A  large  amount  of  the  total  con- 
tamination comes  from  the  lime  vats  where  hides 
are  prepared  for  the  tanning  process.  The  objective 
of  this  study  was  to  find  an  acceptable  means  of 
removing  the  suspended  lime  from  this  wastewater. 
Preliminary  investigations  showed  that  limited 
removal  could  be  accomplished  by  plain  settling 
with  detention  times  up  to  24  hours.  Laboratory 
tests  indicated  that  the  addition  of  anionic 
polyelectrolytes  at  dosages  of  10  mg/1  were  effec- 
tive in  clarifying  the  lime-bearing  fractions  of  the 
waste  when  separated  from  the  non-lime  bearing 
wastes.  On-site  pilot  plant  operations  verified  these 
findings.  A  full-scale  clarifier  for  the  lime-bearing 
wastes  was  constructed  and  separate  sewerage  for 
these  wastes  emplaced.  The  operation  was  not  ini- 
tially successful.  A  revised  sampling  and  opera- 
tional schedule,  emphasizing  close  control,  resulted 
in  performance  close  to  that  predicted.  Lime 
sludge  was  landfilled  without  difficulty,  and  de- 
watered  readily.  Total  cost  for  the  100,000  gpd 
system  was  $20,000.  (Goessling-Texas) 
W72-00434 


SYSTEMATION  IN  USING  THE  ROTATING 
BIOLOGICAL  SURFACE  (RBS)  WASTE 
TREATMENT  PROCESS, 

Environmental         Pollution         Control,         Inc., 

Oconomowoc,  Wis. 

R.  H.  Joost. 

Proceedings,  industrial  Waste  Conference,  24th, 

May  6, 7,  and  8,  1969,  p  365-375.  8  fig,  3  ref. 

Descriptors:  *Waste  water  treatment,  Aerobic  con- 
ditions, Trickling  filters,  Design,  Fabrication,  Ac- 
tivated sludge,  Biochemical  oxygen  demand,  Mu- 
nicipal wastes,  Industrial  wastes.  Maintenance  and 
operation,  Capital  costs,  Electric  power.  Biological 
treatment. 

Identifiers:  *Rotating  biological  surface.  Volatile 
suspended  solids,  Shock  loads. 

The  rotating  biological  surface  will  emerge  as  a 
very  significant  contribution  to  the  waste  treatment 
field.  The  system  comprises  closely  spaced  disks 
mounted  on  a  shaft  so  that  as  the  shaft  is  rotated, 
the  surface  of  the  disk  is  alternatively  emersed  in 
wastewater  and  exposed  to  the  oxygen  in  the  air. 
The  design  insures  quick  and  intimate  contact 
between  the  biomass  on  the  disk  and  the  organic 
waste  in  the  water.  For  domestic  wastes,  detention 
time  is  less  than  45  min.  for  90%  removal  of  BOD. 
The  biomass  on  the  disks  is  equivalent  to  a  volatile 
suspended  solids  concentration  of  17,000  mg/1  in 
an  activated  sludge  plant.  The  biomass  is  firmly  at- 
tached to  the  disks  and  wash  outs  are  not  likely  nor 
are  conditions  suitable  for  the  system  to  become 
anaerobic  as  a  trickling  filters  do  under  overloaded 
conditions.  Capital  costs  are  difficult  to  estimate 
but  they  should  be  competitive  with  other 
processes.  Power  required  should  be  less  than  half 
of  that  required  for  conventional  activated  sludge. 
Dispersion  of  the  wastes  throughout  the  system  is 
quick  and  effective.  Maintenance  and  reliability 
compare  favorably  with  those  of  other  processes. 
Less  operator  attention  is  needed  to  monitor  the 
process.  The  system  must  be  enclosed  to  protect 
the  disks  and  the  biomass  from  hail,  wind  and 
heavy  rain,  but  this  can  be  an  advantage.  The  rotat- 
ing biological  surface  is  a  large  step  forward  in 
waste  treatment.  (Goessling-Texas) 
W72-00435 


TREATMENT  BY  FREEZING, 

Alaska  State  Dept.  of  Health  and  Welfare,  College. 

A.J.  Alter. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  374-383.  1  fig,  2  tab,  30 

ref. 

Descriptors:  *Waste  water  treatment,  *Water 
treatment,  'Freezing,  Desalinization,  Sludge  treat- 
ment, Cold  regions,  Chemical,  Biological  treat- 
ment, Data  collection,  Resource  development. 
Identifiers:  Temperature  sensitivity,  Physical 
processes. 

Freezing  may  be  one  of  the  most  useful  processes 
for  conditioning  water  and  wastewater.  Surpris- 
ingly little  is  known  about  details  of  the  process  and 
even  less  is  known  about  applying  the  process  to 
water  and  waste  treatment.  Cold  is  a  significant 
resource  available  for  use  throughout  a  large  por- 
tion of  the  land  mass  of  the  northern  hemisphere.  A 
low  temperature  view  point  is  necessary  for  full  un- 
derstanding of  the  limits  of  applicability  of  conven- 
tional processes.  Almost  all  biological,  chemical 
and  physical  processes  employed  in  environmental 
control  are  temperature  sensitive.  A  summary  of 
existing  knowledge  on  the  freezing  process  to 
desalinate  brine  and  condition  sludge  is  presented. 
Examples  of  the  possible  mechanizations  of  the 
process  are  given.  There  is  a  serious  need  for 
further  investigation  and  application  of  the  freezing 
process  in  conditioning  water  and  wastes.  A  better 
understanding  of  the  principles  and  methodology 
for  use  of  the  freezing  process  in  water  and  waste- 
water conditioning  promises  to  lend  needed  per- 
spective to  temperature  climate  practice  and  pro- 
vide a  more  realistic  reservoir  of  information  to  be 
used  in  meeting  domestic  and  industrial  waste 
management  needs  in  the  burgeoning  North.  As  we 


build  communities,  extract  resources  and  per- 
manently occupy  cold  regions,  we  must  learn  the 
secrets  of  our  new  environment.  (Goessling-Texas) 
W72-00436 


TREATMENT  OF  WASTES  FROM  MEAT 
FLOUR  FACTORIES, 

Ruhrverband,  Essen  (West  Germany  Development 

Division). 

I.  R.  Born. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,7,  and  8,  1969,  p  384-401.  13  fig,  1  tab,  17 

ref. 

Descriptors:  *  Waste  water  treatment,  'Industrial 
wastes,  Activated  sludge,  'Trickling  filters, 
Biochemical  oxygen  demand.  Effluents,  Biological 
treatment. 

Identifiers:  'Meat  flour  factories,  Meat  packing 
plants.  Animal  carcasses.  Inclined  trickling  filters, 
Clarifiers,  Biomat,  Oxidation  ditches.  Multi-stage 
treatment,  Stream  assimilation,  Germany. 

In  Germany,  the  prompt  removal  and  treatment  of 
animal  carcasses  is  required  by  law  in  accord  with 
sanitary  considerations.  Usually  these  carcasses  are 
processed  to  provide  meat  flour  which  is  used  as  a 
fodder.  After  discussion  of  the  special  operating 
conditions  of  meat  flour  factories  from  the  sanitary 
view,  the  possibilities  of  biological  wastewater 
treatment  are  explained  in  detail.  For  a  single  stage 
biological  treatment  only  the  activated  sludge 
process  is  suitable.  'Biomat'  and  the  activated 
sludge  ditch  are  good  adaptations  of  this  treatment 
process.  Trickling  filters  using  synthetic  agents  are 
shown  to  be  very  economical  for  primary  partial 
treatment.  Furthermore,  the  European  develop- 
ment of  the  shape  of  the  filling  elements  and  the  fu- 
ture development  of  the  inclined  rotary  trickling 
filter  are  discussed.  Two  and  three  stage  treatment 
plants  are  presented  with  various  arrangements  of 
processes  to  provide  the  necessary  degree  of  treat- 
ment. In  Germany,  the  relevant  authorities  demand 
effluent  concentrations  of  about  25  mg/1  BOD  for 
organic  pollution.  These  standards  must  be  ad- 
justed to  total  pollutional  loads  on  the  receiving 
waters  as  streams  approach  their  assimilative 
capacity.  As  meat  flour  plants  expand,  the  efficien- 
cy of  the  wastewater  treatment  must  be  increased 
to  maintain  an  acceptable  BOD  loading  of  the 
stream.  (Goessling-Texas) 
W72-00437 


HYDRAULIC  AND  PROCESS  ASPECTS  OF 
REACTOR  DESIGN,  II-RESPONSE  TO  VARIA- 
TIONS, 

Amoco  Chemicals  Corp.,  Whiting,  Ind. 

J.  C.  McClellan,  and  A.  W.  Busch. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  493-506,  9  fig,  1  tab,  14 

ref. 

Descriptors:  'Activated  sludge,  'Forecasting,  'Ef- 
fluents, 'Waste  water  treatment,  Biochemical  ox- 
ygen demand,  Laboratory  tests.  Economic  analysis, 
Biological  treatment. 

Identifiers:  Hydraulic  detention  time,  Batch  reac- 
tion time,  Reaction  potential,  Available  reaction 
potential,  Shock  loads. 

Current  design  procedure  for  the  activated  sludge 
biological  waste  treatment  process  is  based  on 
steady  state  analysis.  It  would  be  advantageous  to 
be  able  to  predict  the  effluent  quality  under  actual 
waste  loading  conditions.  Accordingly,  a  study  was 
conducted  to  determine  the  Batch  Reaction  Time, 
the  time  necessary  for  a  given  concentration  of 
MLSS  to  reduce  a  given  concentration  of  available 
carbon  to  zero.  This  allows  the  designer  to  calcu- 
late the  total  available  Reaction  Potentials  (the 
total  available  carbon  a  unit  mass  of  microorgan- 
isms can  reduce  in  a  given  time)  and  the  Available 
Reaction  Potential  (the  difference  between  the 
Reaction  Potential  and  the  influent  available  car- 
bon concentration).  If  the  influent  soluble  organic 
carbon  exceeds  the  Reaction  Potential  or  the 
change  in  the  influent  concentration  exceeds  the 
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Available  Reaction  Potential,  then  effluent  quality 
is  degraded.  The  Reaction  Potential  of  the  process 
will  be  exceeded  any  time  the  Batch  Reaction  Time 
exceeds  the  hydraulic  detention  time.  It  is  now 
possible  to  quantify  the  ability  of  a  mixed  microbial 
culture  in  a  recycle  reactor  to  handle  quantitative 
shock  loads.  We  can  predict  whether  an  increase  in 
loading  will  cause  an  increase  in  effluent  organic 
content  but  we  cannot  yet  predict  the  extent  of  the 
increase  because  of  the  effects  of  physiological 
changes  which  result.  (Goessling-Texas) 
W72-00439 


ANAEROBIC  LAGOONS  VERSUS  AERATED 
LAGOONS  IN  THE  TREATMENT  OF 
PACKING-HOUSE  WASTES, 

Tennessee  State  Dept.  of  Public  Health,  Nashville. 
J.  W.  Saucier. 

Proceedings,  Industrial  Waste  Conference,  24th, 
May  6, 7,  and  8,  1969.  p  534-541 , 2  fig,  3  tab,  1  ref. 

Descriptors:   'Waste  water  treatment,  'Industrial 

wastes,  'Lagoons,  Aerobic  conditions,  Anaerobic 

conditions,  Trickling  filters,  Biochemical  oxygen 

demand,  Pretreatment,  Activated  sludge,  Capital 

costs.  Economic  analysis. 

Identifiers:     Packing    plants,    Suspended    solids. 

Grease. 

Tennessee  does  not  have  many  large  meat-packing 
industries.  Most  of  this  type  plants  are  small  opera- 
tions located  in  relatively  small  communities.  In 
most  instances  the  wastes  from  the  meat-packing 
industries  are  treated  in  combination  with  the 
domestic  wastes.  The  typical  wastes  from  animal 
slaughtering  and  meat-packing  operations  have  a 
very  high  concentration  of  BOD,  suspended  solids 
and  grease.  Union  City,  Tennessee  constructed  an 
anaerobic  lagoon  as  a  pre-treatment  process  for 
these  wastes  prior  to  receipt  at  activated  sludge 
plant.  The  lagoon  was  designed  to  have  a  depth  of 
10.5  feet  and  a  BOD  loading  of  15  lb/ 1000  cu.  ft. 
After  3.5  years  of  operation,  BOD  of  the  effluent 
averages  100  mg/1  or  less  and  suspended  solids  150 
mg/1.  Cost  for  the  facility  is  $7/lb  BOD  removed. 
Hallsdale-Powell  Utility  district  contracted  with  the 
Purity  Packing  Company  to  treat  the  company's 
wastes  and  eliminate  what  had  been  a  bad  water 
pollution  problem.  A  two-cell  areated  lagoon  was 
designed  based  on  an  influent  of  565  mg/1  BOD 
and  a  flow  of  100,000  gpd.  Because  of  the  high 
degree  of  treatment  required  and  uncertainty  re- 
garding the  aeration  equipment,  the  facility  was 
over  designed.  The  effluents  discharged  to  the 
receiving  stream  average  less  than  4  mg/ 1  BOD  and 
7  mg/1  suspended  solids.  Costs  are  $  127/lb  BOD 
removed  per  day.  (Goessling-Texas) 
W72-00441 


A  MATHEMATICAL  MODEL  FOR  A  TRICK- 
LING FILTER, 

Robert  A.  Taft  Water  Research  Center,  Cincinnati, 

Ohio.  Advanced  Waste  Treatment  Research  Lab. 

J.  F.  Roesler,  and  R.  Smith. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  550-563,  10  fig,  2  tab,  7 

ref. 

Descriptors:  'Mathematical  model,  *Trickling  fil- 
ters, Biochemical  oxygen  demand,  Capital  costs, 
Operating  costs,  Maintenance  costs,  Design, 
Economic  analysis,  *  Waste  water  treatment. 
Identifiers:  'Final  settler,  Hydraulic  loading. 
Specific  surface  area,  Filter  depth. 

A  mathematical  model  describing  the  operation 
and  efficiency  of  a  trickling  filter  and  a  final  settler 
has  been  written  as  a  subroutine  for  inclusion  in  the 
Executive  Digital  Computer  Program.  The  pro- 
gram computes  the  effluent  and  recycle  stream 
characteristics  based  on  the  decisions  that  can  be 
made  concerning  operation  and  efficienty  of  the 
process.  Capital  cost  and  operating  and  main- 
tenance cost  for  the  trickling  filter,  the  final  settler 
and  the  return  pumps  are  also  computed.  The  exer- 
cise of  this  model  provides  the  decision  maker  with 
a  series  of  curves  showing:  ( 1 )  the  per  cent  BOD 


removed  vs.  hydraulic  loading  as  a  function  of 
specific  surface  area  of  the  media;  (2)  per  cent  of 
BOD  removed  vs.  specific  surface  area  as  a  func- 
tion of  hydraulic  loading;  (3)  the  depth  of  filter 
required  for  an  85%  BOD  removal  rate  vs.  hydrau- 
lic loading  as  a  function  of  specific  surface  area; 
(4)  cost  to  remove  BOD  vs.  hydraulic  loading  as  a 
function  of  filter  depth;  (5)  cost  to  remove  BOD  vs. 
hydraulic  loading  as  a  function  of  specific  surface 
area  with  a  fixed  filter  depth;  (6)  total  costs  versus 
per  cent  BOD  removed  as  a  function  of  recircula- 
tion ratios  for  two  specific  areas;  and  (7)  capital 
costs  vs.  filter  depth  required  for  85%  BOD 
removal  as  functions  of  type  media,  hydraulic  load- 
ing and  specific  surface  area.  (Goessling-Texas) 
W72-00442 


COMPOSITION  STUDIES  OF  ACTIVATED 
SLUDGE, 

Kentucky  Univ.,  Lexington. 

C.  E.  Burkehead,  and  S.  L.  Waddell. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  576-594,  7  fig,  5  tab,  14 

ref. 

Descriptors:  'Activated  sludge,  Design,  Chemical 
analysis,  Microorganisms,  Laboratory  studies,  Car- 
bohydrates, Proteins,  Respiration,  Sludge,  Waste 
water  treatment. 

Identifiers:  Batch  process,  Continuous  process. 
Energy -synthesis  relationship,  Organic  substrates. 

In  order  to  expand  the  ability  of  sanitary  engineer- 
ing designers  and  researchers  to  translate  data  from 
batch  to  continuous  activated  sludge  systems,  a  se- 
ries of  studies  have  been  conducted  to  determine 
the  change  in  chemical  composition  of  activated 
sludges  grown  in  batch-fed  units  with  pure  organic 
substrate.  Energy  synthesis  data  were  also  taken  to 
more  completely  define  the  chemical  changes  tak- 
ing place  throughout  all  phases  of  the  growth  cycle. 
Three  liter  batch  reactors  were  used  to  grow  active 
biomasses  on  each  of  1 4  substrates.  The  VSS  were 
analysed  for  their  chemical  composition.  The 
results  of  these  studies  are:  ( 1 )  the  composition  of 
activated  sludge  varies  from  C4H80N  to 
C8H1505N,  dependent  on  the  stage  of  growth  and 
the  organic  substrate  used;  (2)  carbohydrates  are 
the  primary  storage  products  during  the  growth 
phase,  but  storage  does  not  necessarily  occur  for  all 
substrates;  (3)  proteins  are  the  primary  source  of 
energy  during  the  endogenous  respiration  phase  of 
sludges  grown  from  carbohydrate  substrates;  (4) 
there  exists  a  constant  and  predictable  energy- 
synthesis  relationship.  A  knowledge  of  this  rela- 
tionship, coupled  with  a  knowledge  of  the  activated 
sludge  composition,  offers  a  valuable  aid  to  sanita- 
ry engineering  designers.  (Goessling-Texas) 
W72-00443 


BOD  FROM  POULTRY  PROCESSING  PLANTS, 

Griffith  (L.B.),  Falls  Church,  Va. 
C.  C.  Griffith,  and  M.  L.  Rodevick. 
Proceedings,  Industrial  Waste  Conference,  24th, 
May  6,7, and  8,  1969.  p  713-724,  1  fig,  3  tab,  3  ref. 

Descriptors:    'Waste   water   treatment,    'Poultry, 

•Design   criteria,   'Biochemical   oxygen   demand, 

Data  collection,  Correlation   analysis,   Economic 

analysis. 

Identifiers:  Average  live  weight. 

Poultry  growing  and  processing  has  become  an  in- 
tegrated operation  with  the  growing  and  processing 
facilities  located  close  together.  Whether  the 
wastewaters  are  treated  in  municipal  plants  or  on 
the  site  the  large  volume  and  high  strength  of  the 
wastes  govern  plant  design.  The  cost  of  treatment 
facilities  will  be  governed  principally  by  the  pounds 
of  BOD  involved.  The  criteria  generally  cited  are 
6.68  lb  BOD/ 1000  lb  live  weight  or  24  lb 
BOD/1000  head  to  be  processed.  Both  criteria  call 
for  a  fixed  amount  of  BOD/production  unit.  There 
is  no  intrinsic  reason  why  a  production  unit  of  small 
chickens  should  produce  exactly  the  same  BOD  as 
a  production  unit  of  large  chickens.  Data  from  two 
previous  studies  are  evaluated  and  combined  to 


permit  a  correlation  of  BOD  produced  per  produc- 
tion unit  as  a  function  of  average  live  weight  per 
bird.  The  correlation  is  a  straight  line  function 
which  supports  the  contention  that  large  birds  con- 
tribute more  BOD  than  small  birds  per  production 
unit.  The  available  data  is  not  considered  to  be  suf- 
ficiently comprehensive  to  permit  precise  calcula- 
tion of  BOD  loads  imposed  by  larger  birds,  but  it  is 
adequate  to  raise  a  warning  flag  which  should  alert 
those  involved  to  the  probability  that  treatment 
plants  designed  according  to  the  old  criteria  may  be 
under  designed  by  a  factor  of  two  where  four 
pound  birds  are  being,  or  soon  will  be  processed. 
(See  also  W72-00445)  (Goessling-Texas) 
W72-00444 


DISCUSSION     OF     'BOD     FROM     POULTRY 

PROCESSING  PLANTS', 

Federal  Water  Pollution  Control  Administration, 

Athens,  Ga.  Southeast  Water  Lab. 

D.  W.  Hill,  J.  L.  Dause,  and  T.  N.  Sargent. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6, 7,  and  8, 1969.  p  725-726, 3  ref. 

Descriptors:    'Waste   water   treatment,    'Poultry, 

'Design    criteria,    Biochemical    oxygen    demand, 

Data  collection,   Correlation   analysis,  Economic 

analysis. 

Identifiers:  Average  live  weight,  Turkeys. 

The  author  suggests  a  correlation  between  a  very 
significant  increase  in  the  waste  produced  at  a 
chicken  processing  plant  per  thousand  lb  of  live 
weight  of  birds  and  the  increase  of  live  weight  per 
bird.  Although  a  correlation  was  obtained  from 
available  data  in  the  literature,  the  data  used  were 
11  to  20  years  old.  Consideration  of  partially  re- 
lated data  published  by  the  U.  S.  Department  of 
Agriculture  suggests  that  is  more  data  were  availa- 
ble, the  author's  conclusion  might  not  be  substan- 
tiated. The  major  point  stressed  by  both  the  author 
and  the  reviewers  is  that  there  is  a  definite  need  for 
a  great  deal  of  much  more  recent  data  in  the  litera- 
ture relating  to  the  poultry  processing  industry. 
(See  also  W72-00444)  (Goessling-Texas) 
W72-00445 


PURIFICATION  OF  WASTES  FROM  A  GER- 
MAN YEAST  PLANT, 

Emschergenossenschaft   Essen   (West   Germany): 

and  Lippeverband,  Essen  (West  Germany). 

D.  Londong. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  770-788,  12  fig,  3  tab,  6 

ref. 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes,  'Yeasts,  Biochemical  oxygen  demand, 
Nitrogen,  Phosphorous,  Activated  sludge,  Labora- 
tory tests,  Temperature,  Economic  analysis.  Ef- 
fluents, Capital  costs,  Operation  costs.  Main- 
tenance costs. 

Identifiers:  Regional  treatment.  Digester  gas,  Ger- 
many. 

The  yeast  plant  which  is  the  subject  of  this  paper  is 
located  on  the  east  border  of  the  Rhenisch- 
Westphalian  industrial  district.  The  wastewater 
from  this  plant  is  piped  to  a  central  activated  sludge 
plant  in  Hamm,  about  21  km  away.  Total  flow 
averages  0.35  mgd  and  is  composed  of  BOD5 
(12,000  kg/working  day),  total  nitrogen  (1000 
kg/working  day)  and  total  phosphorous  (120 
kg/working  day).  Initially  the  pipeline  created 
problems  due  to  gas  formation  until  it  was  found 
that  reducing  the  temperature  of  the  wastes  from 
85  to  75  degrees  F.  reduced  gas  production  by  half. 
The  yeast  industry  is  being  strongly  challenged  by 
foreign  competitors  and  the  cost  of  wastewater 
treatment  due  to  unfavorable  location  of  the  plant 
imposes  an  economic  constraint  on  this  facility.  In 
preparation  for  moving  the  plant  to  a  more  favora- 
ble location  numerous  tests  were  conducted  to 
determine  the  most  economic  form  of  treatment.  It 
was  verified  that  yeast  plant  wastes  could  be 
treated  with  a  mixture  of  other  industrial  and  mu- 
nicipal wastes  to  the  economic  and  technical  ad- 
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vantages  of  the  area  served.  Aerobic  treatment  of 
yeast  wastes  adds  significantly  to  the  total  cost  of 
25  to  40  -DM  ($6.25  to  $  10.00)  or  four  to  ten  per- 
cent of  the  total  production  cost  of  yeast.  (Goess- 
ling-Texas) 
W72-00446 


THE  COPELAND  PROCESS  FLUID  BED 
SYSTEM  AND  POLLUTION  CONTROL 
WORLD  WIDE, 

Copeland  Process  Corp.,  Oak  Brook,  III. 

G.G.Copeland. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May6,7,and  8,  1969p  1017-1023.  4  fig,  9  ref. 

Descriptors:  'Waste  water  treatment,  'Sludge 
disposal,  By-products,  Legislation,  Pollution  abate- 
ment, Population,  Pulp  and  paper  industry, 
Economics. 

Identifiers:  'Copeland  process,  'Fluid  bed  reactor. 
Steam,  Japan,  Scandanavia. 

The  Copeland  process  is  a  fluidized  bed  reactor  for 
the  combustion  of  waste  materials  with  a  high 
liquid  content  with  capability  for  recovering  steam, 
by-products,  or  reusable  materials.  BOD  removal 
efficiencies  of  99%  can  be  expected  with  liquid 
wastes  that  have  a  net  heat  value  of  9,900  btu/gal 
without  the  use  of  additional  fuels.  This  process  is 
now  being  considered  in  the  U.  S.  for  application  to 
a  wide  variety  of  wastes,  liquid  and  solids.  Japan 
has  a  serious  population  ere  ted  pollution  problem. 
The  Japanese  avidly  follow  all  developments  in  the 
U.  S.  concerning  pollution  control  and  legislation. 
The  Iron  Curtain  countries  are  increasing  their  ef- 
forts at  controlling  pollution  of  the  receiving 
waters.  New  plants  in  these  countries  must  include 
the  installation  of  high  efficiency  pollution  control 
systems  before  approval  for  construction  is  given. 
The  Scandinavian  countries  have  been  doing 
something  about  pollution  for  many  years.  The  im- 
pression is  that  they  are  doing  more  work  in  the 
pulp  and  paper  industry  than  other  industries  but 
this  is  only  because  this  is  their  largest  industrial 
element.  The  costs  of  values  that  can  be  recovered 
by  pollution  control  systems,  steam,  by-products  or 
reuseable  materials,  vary  markedly  throughout  the 
world.  Any  pollution  control  system  must  be 
adaptable  to  the  economic  merits.  (Goessling-Tex- 
as) 
W72-00447 


THE  HYDRAULIC  PERFORMANCE  OF 
CHLORINE  CONTACT  TANKS, 

Virginia  Military  Inst.,  Lexington. 

C.  M.  Sawyer,  and  P.  H.  King. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  1151-1168,  10  fig,  3  tab, 

23  ref. 

Descriptors:  'Chlorination,  'Analytical 

techniques,    Tracers,    Performance,    Forecasting, 
Model  studies,  Waste  water  treatment. 
Identifiers:  'Contact  tank  performance,  Methylene 
blue.  Response  curves. 

For  maximum  efficiency,  future  waste  treatment 
units  should  be  evaluated  for  performance  before 
they  are  constructed  and  placed  in  operation. 
I" racer  studies  conducted  on  hydraulic  models  is  a 
simple  and  inexpensive  means  of  investigating  the 
performance  of  many  types  of  units.  This  research 
was  devoted  to  the  study  of  the  hydraulic  charac- 
teristics of  chlorine  contact  tanks  and  to  the  rela- 
tionship of  these  characteristics  to  performance. 
Methylene  blue  dye  was  used  in  these  studies  and 
detection  was  by  standard  colorimetric  equipment. 
Circular,  unbaffled  vertical  units  and  conventional 
ectangular  baffled  basins  were  studied  in  the 
aboratory  and  in  field  work.  The  response  of  these 
anks  were  analyzed  by  conventional  methods  as 
well  as  by  dynamic  analysis  and  statistical  analysis, 
rhe  circular  tank  displayed  a  large  proportion  of 
well  mixed  flow  and  from  dynamic  analysis,  the 
well  mixed  regime  could  be  modeled  by  a  linear 
:ombination  of  two  completely  mixed  volumes, 
fhe  rectangular  tank  produced  a  dominant  plug 


flow  response.  Dynamic  analysis  of  the  rectangular 
model  suggests  that  the  response  could  be  charac- 
terized by  a  linear  combination  of  four  small 
completely  mixed  volumes  plus  a  large  distance 
velocity  lag  time.  The  optimum  chlorine  contact 
tank  should  possess  a  particular  combination  of  the 
hydraulic  characteristics  of  each  type  of  design.  A 
series  of  contact  units  may  have  to  be  used  in  order 
to  obtain  the  desired  performance  level.  (Goess- 
ling-Texas) 
W72-00448 
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REHABILITATION    OF    SOLID    INDUSTRIAL 
WASTES  DISPOSAL  SITES, 

Syracuse  Univ.,  N.Y. 

C.  S.  Grove,  Jr.,  M.  L.  Kestner,  and  N.  L. 

Nemerow. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  1072-1089,  5  fig,  7  tab,  3 

ref. 

Descriptors:    'Solid    wastes,    'Industrial    wastes, 
'Landfills,    'Forecasting,    'Survey,   Stabilization, 
Solubility,  Leaching,  Data  collection,  By-products, 
Percolation,  Infiltration,  Design,  Waste  disposal. 
Identifiers:  Magnitude. 

Solid  wastes  arise  from  many  different  sources  in  a 
large  variety  of  industries.  A  study  has  been  un- 
dertaken to  determine  the  quantity  of  refuse 
generated,  the  physical  and  chemical  properties  of 
the  refuse  and  to  study  modifications  of  these  pro- 
perties that  will  permit  useful  by-product  recovery 
and  beautification  of  presently  barren  land  where 
these  wastes  have  been  deposited.  Data  concerning 
quantities,  characteristics  and  methods  of  disposal 
of  solid  wastes  can  be  obtained  by  correspondence, 
literature  review  and  personal  interviews  with  in- 
dustry officials  and  waste  haulers.  National  solid 
wastes  projections  can  be  determined  for  some 
groups  of  industries  based  upon:  ( 1 )  amount  of  raw 
material  processes;  (2)  total  number  of  employees; 
and  (3)  percentage  share  of  market  the  individual 
plant  produces.  Studies  and  experiments  that  may 
lead  to  stabilization  of  landfills  are  being  un- 
dertaken. Development  of  a  theory  and  experimen- 
tal design  for  an  industrial  waste  consisting  of  solu- 
ble mixed  in  a  matrix  of  insoluble  constituents  ap- 
pear very  promising.  Laboratory  studies  of  infiltra- 
tion, percolation  and  leaching  of  such  a  mixture 
have  been  started.  Both  theory  and  design  of  other 
mixtures  containing  compounds  requiring  a  chemi- 
cal reaction  for  solubilization  in  a  matrix  of  highly 
insoluble  components  is  underway.  (Goessling- 
Texas) 
W72-00031 


SUBMARINE  DISPOSAL  OF  INDUSTRIAL 
WASTE, 

Montgomery  Research  Inc.,  Pasadena,  Calif. 

C.  A.  Rambow. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,7, and  8,  1969. p  1486-1493,  6  fig,  2  ref. 

Descriptors:  'Waste  water  disposal,  Design,  Water 
quality,  Thermocline,  Density,  'Industrial  wastes. 
Waste  disposal. 
Identifiers:  'Ocean  outfalls,  'Diffusers. 

Disposal  of  industrial  wastewaters  through  a  sub- 
marine outfall  into  the  ocean  or  other  large  bodies 
of  water  can  be  a  satisfactory,  economical  and 
trouble  free  system.  Such  a  scheme  is  not  univer- 
sally applicable,  however.where  the  wastes  can  be 
disposed  into  the  receiving  body  without  violating 
water  quality  regulations,  it  should  be  a  strong  con- 
tender. A  thorough  survey  of  the  receiving  waters 
over  the  extremes  of  weather  and  current  condi- 
tions must  be  conducted  to  insure  that  the  wastes 
can  be  sufficiently  diluted  to  avoid  creating  a 
nuisance  or  polluting  the  water.  The  density  of  the 
water  in  the  vicinity  of  the  outfall  should  be  such 
that  wastes  can  be  mixed  with  it  and  the  resulting 
combination  not  rise  to  the  surface.  Diffuser  design 


is  critical  in  insuring  proper  mixing.  The  parame- 
ters affecting  design  and  a  design  approach  are 
presented  and  discussed.  The  interaction  of 
discharge  port  size,  headloss,  port  spacing,  max- 
imum and  minimum  flows  is  discussed.  The  impact 
of  stratification  thermocline  and  salinity  on  diffuser 
design  is  presented.  Examples  are  provided  and  a 
few  techniques  for  fabricating  and  placing  outfalls 
are  mentioned.  Properly  designed  wastewater  out- 
falls need  not  be  sources  of  water  pollution.  They 
can  provide  an  economical  method  of  wastewater 
disposal.  (Goessling-Texas) 
W72-00041 


RULES  AND  REGULATIONS  ESTABLISHING 
MINIMUM  STANDARDS  RELATING  TO  LOCA- 
TION, DESIGN,  CONSTRUCTION,  AND  MAIN- 
TENANCE OF  INDIVIDUAL  SEWAGE 
DISPOSAL  SYSTEMS. 
Rhode  Island  State  Dept.,  of  Health,  Providence. 

1968.  21  p. 

Descriptors:  'Rhode  Island,  'Sewage  disposal, 
'Regulation,  'Water  pollution  control,  Sewage, 
Construction,  Design,  Specifications,  Septic  tanks, 
Cesspools,  Soil  disposal  fields,  Waste  disposal. 
Water  pollution  sources,  Water  pollution  control, 
Sewers,  Drainage  systems,  Maintenance,  Installa- 
tion, Subsurface  investigations.  Subsurface 
drainage,  Percolation,  Water  table,  Legal  aspects, 
Legislation. 

Before  constructing  or  improving  an  individual 
sewage  disposal  system,  an  individual  must  obtain 
written  consent  from  the  director  of  health  of  the 
plans  and  specifications  for  such  work.  Each  appli- 
cation for  approval  of  a  sewage  disposal  system 
must  contain  basic  data  and  other  specifications, 
and  the  use  of  such  a  system  must  conform  with  the 
terms  of  its  approval.  A  new  system  shall  not  be 
covered  with  earth  until  the  director  has  inspected 
it  and  certified  that  it  is  in  conformance  with  the 
approved  terms.  At  any  stage  of  construction,  the 
director  may  inspect  the  installation  and  require 
modifications  if  unanticipated  conditions  so 
require.  Without  an  order  from  the  director,  any 
discharge  of  sewage  into  any  waterbody  is 
prohibited.  If  a  public  sanitary  sewer  is  reasonably 
accessible,  an  individual  system  shall  not  be  ap- 
proved. Other  provisions  of  the  regulations  control: 
(1)  sewer  system  maintenance;  (2)  sewage  flow 
levels;  (3)  the  building  of  sewers;  (4)  septic  and 
dosing  tanks;  (5)  distribution  boxes;  (6)  sewage 
seepage  systems;  (7)  specifications  for  disposal 
trenches  and  beds;  (8)  seepage  pits;  (9)  cesspools, 
privies  and  chemical  toilets;  (10)  subsoil  explora- 
tion; (11)  percolation  test  procedures;  and  (12) 
ground  water  table  elevation  determinations.  (Gal- 
lagher-Florida) 
W72-00197 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  IN  ORDER  TO  PRO- 
TECT MARINE  ENVIRONMENT  BY  REGU- 
LATING THE  DUMPING  OF  WASTES  IN  THE 
COASTAL  AND  OCEAN  WATERS  OF  THE 
UNITED  STATES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00292 


OCEAN  OUTFALL  DESIGN:  PART  I  -  LITERA- 
TURE REVIEW  AND  THEORETICAL 
DEVELOPMENT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-00356 
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5F.  Water  Treatment  and 
Quality  Alteration 


PRELIMINARY  DESIGN  AND  DEVELOPMENT 
OF  THE  INTERMEDIATE  WATER  RECOVERY 
SYSTEM,  (VOLUME  I). 

Garrett  Airesearch  Manufacturing  Co.,  Los  An- 
geles, Calif. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-00046 


MECHANICS  OF  FLOW  FROM  STRATIFIED 
RESERVOIRS  IN  THE  INTEREST  OF  WATER 
QUALITY:  HYDRAULIC  LABORATORY  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

Joseph  P.  Bohan,  and  John  L.  Grace,  Jr. 
Available  from  the  National  Technical  Information 
Service  as  AD-723  976,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Technical  report  no  H-69-10, 
July  1969,84p,23refs. 

Descriptors:  'Water  quality  control,  *Dams, 
♦Hydraulic  models,  *Water  supply,  *Reservoir 
operation,  Withdrawals,  Boundry  layers,  Computer 
programs,  Orifices. 

Identifiers:  Fluid  flow,  Input-output  devices,  Test 
methods,  Test  equipment. 

Investigations  were  conducted  to  determine  the 
characteristics  of  the  withdrawal  zone  resulting 
from  the  release  of  flow  through  an  orifice  from  a 
randomly  stratified  reservoir  in  experimental  facili- 
ties for  the  purpose  of  developing  means  of  predict- 
ing the  quality  of  water  discharged  through  similar 
openings  in  prototype  intake  structures.  Distribu- 
tions of  density,  generated  by  differentials  in  both 
temperature  and  dissolved  salt  concentration,  and 
velocity  were  observed  at  various  locations  within  a 
1-ft-wide  channel  upstream  of  0.08-  and  0.16-ft- 
square  orifices.  These  data  were  used  to  develop 
generalized  expressions  describing  the  limits  of  the 
zone  of  withdrawal  and  the  distribution  of  veloci- 
ties therein.  In  certain  cases,  the  proximity  of  the 
free  surface  and/or  bottom  boundary  may  dictate 
the  upper  and/or  lower  limits  of  the  zone  of 
withdrawal.  Means  were  developed  (Appendix  A) 
for  evaluating  the  conditions  under  which  these 
boundaries  dictate  the  limits  of  the  withdrawal 
zone  and  for  determining  the  distribution  of  veloci- 
ties within  a  zone  of  withdrawal  restricted  by  boun- 
dary conditions.  A  sample  problem  (Appendix  B) 
is  presented  to  illustrate  application  of  the  results 
to  determine  the  maximum  discharge  that  may  be 
released  through  a  square  orifice  for  a  given  set  of 
conditions  without  exceeding  the  limits  of  a  desired 
hypothetical  zone  of  withdrawal.  The  example  also 
illustrates  how  the  actual  limits  of  the  zone  of 
withdrawal  and  the  velocity  distribution  therein  are 
determined.  A  method  is  illustrated  for  predicting 
the  dissolved  oxygen  content  and/or  other  water 
quality  parameters  of  the  outflow  provided  the  ver- 
tical distributions  of  these  parameters  in  the  reser- 
voir are  known.  A  FORTRAN  IV  program  is 
presented  in  Appendix  C 
W72-00361 
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HORIZONTAL  HCL  PICKLING   LINE  AT  FU- 
KUYAMA, 

Nippon  Kokan  K.  K.,  Fukuyama. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-00004 


HALL-JONES  OIL  CO.  V  CORPORATION 
COMMISSION  (DENIAL  OF  PERMIT  TO 
DISPOSE  OF  SALINE  WATER). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00006 


ANALYSIS  OF  FOOD  PROCESSING   WASTE- 
WATERS, 

Oregon    State    Univ.,   Corvallis.    Dept.    of  Food 

Science  and  Technology. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-00011 


ATTITUDES,  ASSESSMENTS,  AND  ACTION, 

Oregon  State  Univ.,  Corvallis. 

George  W.  Gleeson. 

Water  Resources  Research  Institute,  Seminar  WR- 

014.71,  July  1971, p  1-6. 

Descriptors:  *  Pollution  abatement,  *Political 
aspects,  *Social  aspects,  Environmental  gradient, 
Population,  Research  and  development,  Technolo- 
gy, Water  law,  Air  pollution,  Water  pollution,  Oil 
wastes. 

A  realistic  solution  to  the  problem  of  degradation 
of  the  environment  lies  in  long  term  analysis  and 
planning.  In  order  for  long  term  planning  to  accu- 
rately predict  the  scope  of  the  problems  to  be  en- 
countered, and  to  have  a  chance  to  remedy  them, 
population  stabilization  must  be  achieved.  Next, 
the  necessary  information  for  rational  decisions 
must  be  gathered  from  each  of  the  areas  affected 
by  the  problem  so  that  effective  control  measures 
can  be  instituted  which  will  not  aggravate  either  the 
particular  problem  in  question  or  any  other  seg- 
ment of  the  environment.  Finally  laws  and  regula- 
tions concerning  application  of  science  and 
technology  to  the  problem  must  be  consolidated 
and  coordinated  to  avoid  useless  duplication  and 
wasted  effort.  The  technical  know-how  for  solving 
nearly  all  environmental  problems  is  close  at  hand, 
and  could  be  quickly  applied  as  soon  as  people 
become  willing  to  pay  for  it  and  to  maintain  any  ad- 
vances which  are  made.  (Lowry-Texas) 
W  7  2-000 1 3 


A   NEW   PROCESS  FOR  RECOVERY  OF  BY- 
-PRODUCTS  FROM  SHELLFISH  WASTE, 

Food,  Chemical,  and  Research  Labs.,  Inc.,  Seattle, 

Wash. 

For  primary  bibliographic  entry  see  Field  05D. 
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REAERATION  THROUGH  LOW  DAMS  IN  THE 
OHIO  RIVER, 

Cincinnati  Univ.,  Ohio. 

H.  C.  Preul,  and  A.  G.  Holler. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6, 7, and  8,  1969, p  1249-1270.  7  fig,  lOtab. 

Descriptors:  *Water  quqlity  control,  'Dissolved 
oxygen,  *Reaeration,  Aeration,  Turbulence,  Dams, 
Hydraulic  models,  Hydraulic  design,  Gate  control, 
Laboratory  tests,  On-site  tests,  *Ohio  River,  Water 
pollution  control. 
Identifiers:  Operational  procedures. 

With  the  requirement  for  maintaining  the  dissolved 
oxygen  levels  in  our  streams  and  rivers  becoming 
more  pressing,  the  requirement  for  information  of 
the  most  efficient  means  of  stream  reaeration  ex- 
ists. Mechanical  methods  have  been  most  popular 
and  have  been  used  in  a  number  of  cases.  Aeration 
through  design  and  operation  of  hydraulic  struc- 
tures has  been  largely  over-looked.  A  study  of  the 
low  dams  in  the  Ohio  River  has  been  conducted  to 
determine  if  different  operational  procedures 
would  increase  aeration.  This  study  involved 
laboratory  studies  using  a  1 :92  scale  model  of  the 
tainter  gates  used  in  these  dams  and  field  studies  at 
the  dam  sites  measuring  DO  above  and  below  the 
dams  for  different  operating  conditions.  It  was 
found  that  opening  fewer  gates  and  increasing  the 
opening  of  the  gates  operated,  increased  the 
amount  of  oxygen  added  to  the  water  by  a  factor  of 
up  to  two.  For  these  particular  gates  and  associated 
stilling  basins,  a  submerged  opening  was  more  ef- 
fective than  having  water  flow  over  the  top  of  the 
gate.  The  factors  leading  to  these  effects  are 
discussed,  providing  the  designer  with  a  better  un- 
derstanding of  the  impact  of  hydraulic  parameters 


on  reaeration.  This  should  allow  new  structures  tc 
incorporate     designs     which     facilitate     oxyger 
transfer  as  the  water  passes  through  low  dams 
(Goessling-Texas ) 
W72-00032 


AN  EXPERIMENTAL  STUDY  OF  THE  EFFECT 
OF  CHANNEL  SURFACE  ROUGHNESS  Or* 
THE  REAERATION  RATE  COEFFICIENT, 

New  Mexico  State  Univ.,  University  Park. 

W.  P.  Isaacs,  and  P.  Chulavachana. 

Proceedings,  Industrial  Waste  Conference,  24tl 

May  6,  7,  and  8,  1969,  p  1464-1476.  4  fig,  3  tab,  V. 

ref. 

Descriptors:     *Water     quality     control,     *Rive 
systems,       *Reaeration,       'Dissolved       oxygen 
Roughness,  Streamflow,  Depth,  Biochemical  ox 
ygen  demand,  Laboratory  tests. 
Identifiers:  Streeter-Phelps  equation. 

The  DO  required  for  the  stabilization  of  organii 
matter  in  a  natural  stream  is  available  from  source 
within  the  stream,  the  waste  at  the  point  o 
discharge,  the  photosynthetic  activity  of  greei 
plants  and  reaeration.  Numerous  investigators  havi 
developed  and  refined  equations  for  reaeration 
One  of  the  parameters  in  the  Streeter-Phelps  Ox 
ygen  Sag  Equation  is  the  reaeration  coefficient  'k2 
which  is  determined  in  part  by  the  stream  velocit 
which  in  turn  is  determined  in  part  by  the  surfao 
roughness  of  the  channel.  This  study  is  dedicated  t< 
determining  and  evaluating  the  true  nature  of  th 
effects  of  surface  roughness  on  the  reaeration  rati 
constant.  A  laboratory  device  was  constructed  ti 
simulate  a  flowing  stream  with  variable  velocities 
DO  was  measured  for  differing  stream  velocitie 
and  conditions  of  surface  roughness.  The  value  o 
'k2'  was  determined  by  least  squares  analysis  per 
formed  on  all  the  data  for  each  experiment  afte 
the  DO  saturation  value  was  determined.  These  ex 
periments  lead  to  the  conclusion  that  the  effects  o 
reaeration  due  to  channel  surface  roughness  ap 
pear  to  be  included  through  correlation  with  meai 
velocity  or  mean  depth  or  both.  It  is  possible  to  pre 
diet  within  a  reasonable  degree  of  accuracy  th> 
reaeration  rate  coefficient  to  be  expected  in  chan 
nels  of  variable  surface  roughness  from 
knowledge  of  mean  velocity  and  mean  depth 
( Goessling-Texas ) 
W72-00039 


DIRECT     DIGTAL     CONTROL     AT     GRANI 
RAPIDS,  MICHIGAN, 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  Mich. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-00043 


A  METHODOLOGY  FOR  DETERMINING  OP 
TIMUM  LONGITUDINAL  SPACING  OF  EF 
FLUENT  DISCHARGES  INTO  A  RIVER, 

Massachusetts  Univ.,  Amherst.  Water  Resource 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00047 


EXPERIMENTAL  HYDROLOGIC  INVESTIGA 
TIONS  AT  VALDAY  (EKSPERIMENTAL'NYYl 
GIDROLOGICHESKIYE  ISSLEDOVANIYA  Ni 
VALDAYE). 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin 

grad(USSR). 

For  primary  bibliographic  entry  see  Field  02B. 

W72-00061 


DISPATCHING  SYSTEM  FOR  CONTROL  Ol 
COMBINED  SEWER  LOSSES, 

Minneapolis-Saint  Paul  Sanitary  District,  Minn. 
Robert  L.  Callery. 

Copy  available  from  GPO  Sup  Doc  as  SN  5501 
0103,  $1.75;  microfiche  from  NTIS  as  PB-203  678 
$0.95.  Environmental  Protection  Agency,  Wate 
Quality  Office,  Water  Pollution  Control  Researcl 
Series  Report,  March  1971.  206  p,  81  fig,  30  tat 
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36  ref.  EPA/WQO  Demonstration  Grant   11020 
FAQ  03/71. 

Descriptors:  'Storm  runoff,  'Sewers,  'Overflow, 
•Pollution  abatement,  'Mathematical  models, 
Diversion  structures,  Routing,  Sewerage,  Saintary 
engineering,  Water  management  (Applied),  Simu- 
lation analysis,  Model  studies,  Water  pollution  con- 
trol. Sampling,  Analysis,  Control,  Monitoring. 
Identifiers:  'Combined  sewers,  'Regulator,  Urban 
hydrology. 

Results  of  initial  operation  of  a  computer-based 
data  acquisition  and  control  system  for  a  major 
urban  combined  sewer  system  are  presented.  Im- 
pressive reductions  in  combined  sewer  overflow 
pollution  of  the  Mississippi  River  in  Minneapolis 
and  St.  Paul  have  been  effected.  Working  entirely 
within  the  limits  of  the  existing  interceptor  sewer 
system,  and  with  relatively  minor  modifications  to 
selected  major  combined  sewer  regulators,  in- 
cidence of  overflow  was  reduced  by  66%  and  dura- 
tion of  overflow  by  88%  during  most  of  a  rainfall 
season.  Computer  simulation  techniques  using  ac- 
tual rainfall  data  indicate  that  the  amount  of  over- 
flow volume  reduction  achieved  is  the  equivalent  of 
a  $200  million  separation  project.  The  reduction  in 
volume  of  combined  overflow  to  the  river  is  esti- 
mated to  be  between  35%  and  70%  during  the  ru- 
noff season.  The  combined  sewer  system  captured 
about  77%  of  the  urban  runoff  at  the  modified  loca- 
tions. A  mathematical  model  has  been  developed 
that  will,  with  rain  gage  data  as  input,  perform  ru- 
noff analysis,  diversion  of  combined  sewer  runoff 
bydrographs  at  regulators,  and  routing  of  diverted 
hydrographs  through  the  interceptor  system.  Data 
from  rain  gages,  regulator  control  devices,  trunk 
sewers  and  interceptors,  and  river  quality  monitors 
provide  real-time  operating  information.  Time  vari- 
ant quality  data  from  key  locations  in  the  sewer 
system  have  been  acquired  from  analysis  of  nu- 
merous hourly  samples. 
W72-00080 


THE  EFFECTS  OF  VARIOUS  ATMOSPHERES 
ON  THE  OXIDATION  OF  COAL  MINE 
PYRITES, 

NUS  Corp.,  Pittsburgh,  Pa.  Cyrus  Wm.  Rice  Div. 
John  D.  Robins,  and  Joseph  C.  Troy. 
Copy  available  from  GPO  Sup  Doc  as  SN-5501- 
01 1 1,  $1.25;  microfiche  from  NTIS  as  PB-203  679, 
$0.95.  Environmental  Protection  Agency,  Water 
Quality  Office,  Water  Pollution  Control  Research 
Series  Report,  August  1 97 1 ,  1 40  p,  29  fig,  49  tab,  8 
ref.  EPA-WQO  Program  14010  ECC  08/71. 

Descriptors:  'Acid  mine  water,  'Pyrite,  Water  pol- 
lution control,  Water  quality.  Gases,  Methane, 
Nitrogen,  Carbon  dioxide,  Air,  Mine  wastes,  Sul- 
fides, Coal  mine  wastes,  Iron  bacteria,  Oxidation. 
Identifiers:  'Oxygen  free  atmospheres,  Mine 
drainage,  Pyrite  depletion. 

Experiments  up  to  150  days  in  length  were  con- 
ducted to  study  the  acid  production  rate  of  coal 
mine  pyrites  under  various  gas  atmospheres.  The 
gas  atmospheres  studied  were  air,  nitrogen, 
methane,  and  carbon  dioxide.  The  lower  limits  of 
the  oxidation  process  were  studied  by  introducing 
small  amounts  of  oxygen  along  with  the  inert  blan- 
keting gas  and  by  studying  the  effects  of  deaerated 
versus  air  saturated  feedwater.  Acid  production 
was  proportional  to  the  available  oxygen  partial 
pressure.  The  acid  parameters  monitored  con- 
tinued to  change  and  had  not  completely  reached  a 
steady  state  by  the  termination  of  the  work.  The 
acid  production  of  nitrogen  blanketed  pyrite 
decreased  to  less  than  1%  of  that  of  identical 
columns  under  air  atmosphere.  Nitrogen  and 
methane  gases  were  equally  effective  in  reducing 
acid  production.  Both  of  these  gases  were  slightly 
more  effective  than  carbon  dioxide.  A  large 
amount  of  detailed  experimental  data  is  presented. 
W72-00081 


COMBINED     SEWER     OVERFLOW     ABATE- 
MENT ALTERNATIVES:  WASHINGTON,  D.C., 

Weston  ( Roy  F. ),  Inc.,  West  Chester,  Pa. 


For  primary  bibliographic  entry  see  Field  05D. 
W72-00082 


COMPUTER  SIMULATION  OF  THE 
HYDROLOGIC-SALINITY  FLOW  SYSTEM 
WITHIN  THE  UPPER  COLORADO  RIVER 
BASIN, 

Utah  State  Univ.,  Logan.   Utah  Water  Research 

Lab. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00084 


GAS  ABSORPTION   IN   A   HETEROGENEOUS 
SYSTEM, 

Iowa  State   Univ.,  of  Science   and   Technology, 

Ames.  Engineering  Research  Inst. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-00085 


POLLUTION  OF  WATERS  OF  STATE. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00095 


DAMS  AND  ECOLOGY-CAN  THEY  BE  MADE 
COMPATIBLE, 

Civil  Engineering  Magazine,  New  York. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-00116 


CLARJEICATION    OF    TURBID     WATER    BY 
FILTER  FABRICS, 
Corps  of  Engineers,  Omaha,  Nebr. 
J.  D.  Rose,  and  H.  L.  Manges. 
Paper  No  MC-7 1-202,  presented  at  1971  Mid-Cen- 
tral Meeting  of  the  American  Society  of  Agricul- 
tural Engineers,  St.  Joseph,  Missouri,  April  16-17, 
1971.  8  fig,  1  tab,  3  ref.  OWRR  A-021-KAN  (1). 

Descriptors:  'Filters,  'Suspended  load,  'Particle 
size,  'Turbidity,  'Groundwater  recharge,  Labora- 
tory tests,  Methodology,  Filtration,  Flow  rates,  Sur- 
face waters,  Sediment  transport.  Water  quality 
control. 

Identifiers:  'Filter  cloths,  'Filter  fabrics,  'Turbidi- 
ty removal. 

Ssupended  particles  were  removed  from  a  labora- 
tory-constituted slurry  by  filter  fabrics  through 
mechanical  straining.  Filtration  was  controlled  by 
the  filter  cake  with  the  fabric  serving  only  as  a  sep- 
tum upon  which  the  cake  formed.  Flow  rates 
through  the  filter  were  comparable  to  those 
through  slow  sand  filters.  The  filter  cloths  used  in 
the  analysis  were:  one  monofilament  polypropylene 
cloth,  two  multifilament  polypropylene  cloths  of 
different  porosities,  and  one  multifilament  nylon 
cloth.  The  filter  cloths  had  permeabilities  of  5.1, 
0.51,0.42,  and  0.53  all  x  10  to  the  minus  9th  power 
feet  squared,  respectively.  The  mechanical  strain- 
ing of  the  filter  cloths  is  capable  of  turbidity 
removal,  but  nearly  all  of  the  suspended  particles 
are  removed  by  the  cake.  Some  particles  bleed 
through  the  filter  cloth  after  once  forming  as  cake. 
The  filtration  process  can  be  described  mathemati- 
cally if  the  concentration  of  suspended-particles 
and  the  resistance  to  flow  through  the  filter  cake 
are  known.  The  flow  through  the  filter  did  not  in- 
crease directly  with  increased  pressure  above  the 
cake.  The  increased  pressure  caused  the  filter  cake 
to  compress,  which  increased  the  resistance  to  flow 
through  the  filter.  (Woodard-USGS) 
W  7  2-00 120 


UNITED  STATES  V  NORTHWEST  PAPER  CO. 
(STANDING  TO  BRING  QUI  TAM  ACTION 
UNDER  REFUSE  ACT  OF  1899). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00121 


A  PROCEDURE  FOR  TRACING  OF  KRAFT 
MILL  EFFLUENT  FROM  AN  OCEAN  OUT- 
FALL BY  CONSTITUENT  FLUORESCENCE, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05B. 


W72-00123 


STREAMFLOW  ROUTING  FOR  WATER  POL- 
LUTION STUDIES, 
Northeastern  Univ.,  Boston,  Mass. 
R.  J.  Tucker,  and  A.  S.  Goodman. 
Water  Research,  Vol  5,  No  8,  p  565-574,  August 
1971.  6  fig,  18  ref. 

Descriptors:  'Streamflow,  'Water  pollution, 
'Model  studies,  'Flow  control,  'Mathematical  stu- 
dies, Hydrologic  data.  Data  collections,  Computer 
programs,  Hydrographs,  Water  quality,  Waste  dilu- 
tion, Flow  rates,  Streams,  Rainfall-runoff  relation- 
ships, Peak  discharge,  Low  flow,  Water  pollution 
control,  Flow  augmentation. 

In  developing  a  time  variable  mathematical  model 
for  water  quality,  a  special  flow  routing  procedure 
was  designed  to  process  moderate  and  low  stream 
discharges.  The  procedure  focuses  on  the 
discharge-velocity-time  results  necessary  to  study 
the  effects  of  unsteady  flow  on  stream  pollution,  in 
contrast  with  previously  available  routing  methods 
which  primarily  estimate  water  surface  elevations 
for  floods.  With  input  consisting  of  hydrograph 
data  at  an  upstream  station  and  discharge-velocity 
relationships  for  various  reaches  of  the  stream,  an 
electronic  digital  computer  processes  a  largely  em- 
pirical program  to  determine  hydrographs  at  any 
specified  station.  (Woodard-USGS) 
W72-00124 


INTERPRETATION  OF  RESULTS  FROM  THE 
STUDIES  OF  POLLUTION  OF  SURFACE 
FLOWING  WATERS, 

Water  Economics  Research  Inst.,  Wroclaw  (Po- 
land). Water  Protection  Research  Section. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-00125 


ENQUIST  V  QUAKER  OATS  CO.  (STANDING 
TO  BRING  QUI  TAM  ACTION  UNDER  REFUSE 
ACT  OF  1899,  AND  TO  SEEK  INJUNCTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00140 


ZARROW  V  HUGHES  (LIABILITY  FOR  OIL 
AND  SALT  WATER  OVERFLOW  FROM  OIL 
WELL). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00146 


JACKSON  V.  CLARK  (NECESSITY  OF  CAUSAL 
RELATIONSHIP  BETWEEN  POLLUTION 
DAMAGE  AND  THE  CONDUCT  OF  A  DEFEN- 
DANT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00159 


MAGNOLIA  PIPELINE  CO  V.  STATE  (AC- 
TIONS OF  A  THIRD  PARTY  AS  DEFENSE  TO 
POLLUTION  PROSECUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00160 


CITY  OF  BETHANY  V.  MUNICIPAL  SECURI- 
TIES CO.  (APPEALING  PARTY  LIMITED  TO 
DEFENSES  RAISED  AT  TRIAL). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00I67 


PUBLIC  PERCEPTION  OF  ENVIRONMENTAL 
QUALITY  IN  TUCSON,  ARIZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Geography;  and 

University  Coll. ,  London  ( England ) . 

T.  F.  Saarinen,  and  R.  U.  Cooke. 

Journal  of  the  Arizona  Academy  of  Sciences,  Vol 

6,  No  2,  p  260-274,  June  1971.  2  fig,  14  tab,  1 1  ref. 

Descriptors:   'Arid   lands,   'Arizona,   'Pollutants, 
'Social    values,    'Behavioral    aspects,    Pollution 
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identification,  Aircraft,  Rural  sociology,  Urban 
sociology,  Social  impact.  Social  participation, 
Natural  resources,  Public  rights,  Air  environment, 
Air  pollution,  Water  table,  Arroyos,  Soil  erosion, 
Decision  making,  *Attitudes. 
Identifiers:  *  Littering. 

While  studies  have  been  made  of  public  perception 
of  air  and  water  pollution,  no  research  attempts 
have  been  made  to  survey  the  public  perception  of 
the  entire  gamut  of  environmental  problems  in  one 
area.  This  type  of  study  should  provide  information 
to  facilitate  decision-making  processes  by  policy 
makers.  The  results  from  this  study  in  Tucson 
should  contribute  to  the  general  body  of  informa- 
tion concerning  man  in  arid  environments.  Re- 
sidents of  Tucson  and  surrounding  rural  areas  were 
subjected  to  interviews  from  questionnaires  (a  sam- 
ple of  which  is  included)  concerning  their  percep- 
tion of  various  environmental  problems  and  their 
socioeconomic  status.  The  results  revealed  a 
favorable  image  dominated  by  a  fine  climate,  and 
the  advantages  of  the  area  far  outweighed  the  dis- 
advantages. No  single  problem  emerged  as  being  of 
overriding  importance;  rather  Tucsonans  appeared 
to  be  concerned  by  a  range  of  relatively  small 
problems.  Of  the  various  land,  water,  air  and  social 
problems  considered,  air  pollution,  noise  pollution 
and  littering  were  considered  the  worst.  Several 
problems  were  only  perceived  as  being  serious  in 
the  localities  where  they  are  pronounced,  leading 
to  conclusion  that  most  people  perceive  problems 
only  when  they  are  directly  affected  by  them. 
Variations  in  the  perception  of  problems  according 
to  socioeconomic  class,  neighborhood  rating  and 
age  were  apparent,  but  conclusions  were  difficult 
because  of  small  sample  sizes.  In  the  cases  of  the 
major  problems,  the  public  felt  they  were  worsen- 
ing and  tended  to  be  pessimistic  about  authorities 
committment  to  their  solution.  Surprisingly,  for  an 
arid  area,  water  problems  did  not  generally  rank 
high.  (Casey-Arizona) 
W72-00174 


RESOLUTION  ESTABLISHING  AMENDED 
CRITERIA  OF  STREAM  WATER  QUALITY 
FOR  VARIOUS  USES  ADOPTED  BY  THE 
BOARD  ON  APRIL  14,  1970. 

Water  Pollution  Control  Board,  Ohio  Department 
of  Health,  Columbus,  Ohio,  April  1 970.  5  p,  1  tab. 

Descriptors:  *Ohio,  'Standards,  *Water  pollution 
control,  *Water  utilization,  Regulation,  Adminis- 
tration, Administrative  agencies,  State  govern- 
ments, State  jurisdiction.  Water  pollution,  Water 
pollution  sources,  Legal  aspects,  Water  quality, 
Water  quality  control,  Pollution  abatement,  Indus- 
trial use  (Water),  Water  supply,  Public  health. 
Recreation. 

This  regulation  establishes  general  minimum  condi- 
tions applicable  to  all  waters  at  all  places  and  at  all 
times  for  eleven  watercourses  specifically  covered. 
Waters  whose  existing  quality  is  better  than  the 
established  standards  as  of  the  date  on  which  such 
standards  become  effective  must  be  maintained  at 
their  existing  high  quality  so  as  not  to  interfere  with 
or  become  injurious  to  any  assigned  uses  made  of, 
or  presently  possible  in  such  waters.  The  regulation 
prescribes  various  quality  standards  for  each  of  the 
following  water  uses:  (1)  public  water  supply,  (2) 
industrial  water  supply,  (3)  aquatic  life,  (4)  recrea- 
tion, and  (5)  agricultural  usage  and  livestock 
watering.  Specific  standards  put  forth  deal  with  the 
following  criteria:  ( 1 )  bacteria,  (2)  threshold-odor 
number,  (3)  dissolved  solids,  (4)  radioactivity,  (5) 
chemical  constituents,  (6)  pH  factors,  (7)  water 
temperature,  (8)  dissolved  oxygen,  and  (9)  toxic 
substances.  (Horwitz-Florida) 
W72-00188 


PERMITS       FOR       NEW       OUTLETS       AND 
DISPOSAL  SYSTEMS. 

New  York  Public  Health  Law,  sees.  1 230  thru  1 233 
(McKinney  1971). 


Descriptors:  *New  York,  *Permits,  *Treatment 
facilities,  'Waste  disposal,  Legislation,  State 
governments,  State  jurisdiction,  Project  planning, 
Administrative  agencies,  Water  pollution,  Water 
pollution  control,  Water  pollution  sources,  Legal 
aspects,  Public  health,  Public  rights.  Sewage  treat- 
ment, Sewage  disposal,  Industrial  wastes,  Waste 
treatment,  Water  quality  control,  Taxes. 

A  permit  issued  by  the  Commissioner  of  Public 
Health  is  required  before  any  person  may:  (1) 
make  or  use  any  new  outlet  for  the  discharge  of 
sewage,  industrial  waste,  or  other  wastes,  or  the  ef- 
fluent therefrom  into  waters  of  the  state;  (2)  con- 
struct or  operate  a  new  disposal  system  for  the 
discharge  of  sewage  or  other  waste;  (3)  make  any 
change  in,  addition  to,  or  extension  of  existing 
disposal  systems  which  would  materially  alter  the 
volume,  or  method  of  treating  or  disposing  of 
sewage  or  other  waste;  and  (4)  increase  or  alter  the 
content  of  wastes  by  a  change  in  volume  or  physi- 
cal, chemical,  or  biological  characteristics.  Before 
any  permit  is  issued,  the  Commissioner  must  be 
provided  with  and  approve  complete  project  plans. 
An  exception  to  the  permit  requirement  is  provided 
for  certain  private  dwellings  meeting  enumerated 
requirements.  The  issuance,  denial,  and  revocation 
of  permits  must  be  accomplished  at  a  public  hear- 
ing. Provisions  are  established  for  the  granting  of 
certificates  of  compliance  to  completed  and  un- 
completed projects  for  purposes  of  real  property 
tax  law.  (Horwitz-Florida) 
W72-00189 


STREAM  PRESERVATION  IN  ARKANSAS. 

For  primary  bibliographic  entry  see  Field  02E. 
W72-00190 


CONTRACT  REGARDING  AN  INTERIM  SUP- 
PLEMENT TO  TANKER  LIABILITY  FOR  OIL 
POLLUTION. 

International  Legal  Materials,  Vol  1 0,  No  1 ,  p  137- 
144,  January  1971.  8  p. 

Descriptors:  'International  law,  'Oil  industry, 
'Contracts,  'Water  pollution,  International  com- 
missions, Legal  aspects,  Law  of  the  sea,  Interna- 
tional waters,  Oil  wastes,  Projects,  Damages, 
Remedies,  Water  pollution  control,  Water  pollu- 
tion sources,  Water  pollution  effects,  Fuels,  Public 
rights,  Project  planning.  Ships. 

Several  major  oil  companies  entered  into  this  con- 
tract to  establish  a  fund  for  the  payment  of  certain 
damages  caused  by  oil  pollution  from  ocean  tan- 
kers. The  parties  to  the  contract  endorsed  the  In- 
ternational Convention  on  Civil  Liability  for  Oil 
Pollution  Damage  adopted  at  Brussels  on 
November  29,  1969.  Realizing,  however,  that  in 
some  instances  persons  sustaining  oil  pollution 
damages  may  be  unable,  even  after  ratification  of 
the  Convention,  to  recover  adequate  compensation 
for  such  damages,  the  companies  agreed  to 
establish  this  fund,  which  provides  supplemental 
compensation  for  pollution  damage  beyond  the 
limits  of  liability  available  under  existing  legal 
regimes,  including  the  Tanker  Owners  Voluntary 
Agreement  Concerning  Liability  for  Oil  Pollution, 
and  beyond  the  limits  of  liability  that  will  be  ap- 
plicable under  the  Convention  on  Civil  Liability. 
The  contract  specifies  procedures  for  establishing 
the  fund,  as  well  as  rules  concerning  membership 
and  the  duration  of  the  agreement.  Procedures  and 
regulations  concerning  third  party  recovery  from 
the  fund  are  also  specifically  put  forth.  (Horwitz- 
Florida) 
W72-00I91 


AMENITIES    RIGHTS-PARALLELS    TO    POL- 
LUTION TAXES, 

Naval  War  College,  Newport,  R.  I. 

L.  F.  E.  Goldie. 

Natural  Resources  Journal,  Vol  1 1 ,  No  2,  p  274- 

280,  April  1971.  7  p,  17ref. 


Descriptors:  'Pollution  abatement,  'Public  rights, 
'Judicial  decisions,  'Taxes,  Legal  aspects.  Political 
aspects,  International  law,  State  governments, 
State  jurisdiction,  Federal  government,  Water  pol- 
lution. Legislation,  Permits,  Project  planning, 
Third  party  effects.  Industrial  wastes,  Water  pollu- 
tion control.  Environment,  Environmental  effects. 

This  article  considers  pollution  taxes  and  amenities 
rights  as  possible  solutions  to  the  problems  of  en- 
vironmental pollution.  Special  attention  is  given  to 
Michigan's  recently  enacted  Thomas  S.  Anderson, 
Gordon  Rockwell  Environmental  Protection  Act. 
This  Act  is  considered  to  be  an  excellent  method  ol 
providing  the  individual  with  the  power  to  take 
legal  action  against  polluters.  The  advantages  of  in- 
dividual amenities  rights  in  fighting  pollution  are 
considered  to  be  threefold.  First,  decentralization 
would  be  accomplished  since  the  enforcement  ol 
the  obligation  not  to  pollute  the  environment 
would  be  performed  by  individuals  who  are  mosl 
directly  harmed.  Secondly,  pollution  costs  would 
become  part  of  the  costs  of  production  through  in- 
surance expenses  incurred  to  protect  the  firm  from 
individual  lawsuit  liability.  Finally,  the  growth  of  in- 
ternational operations  can  be  achieved  il 
judgments  against  polluters  are  given  transnational 
recognition  by  treaty  or  extension  of  the  rules  con 
cerning  conflicts  of  law.  The  role  which  the  govern- 
ment must  play  in  the  creation  of  such  amenities 
rights  is  considered,  along  with  the  prevention  ol 
possible  abuses  by  individuals.  The  article  con 
eludes  with  a  consideration  of  the  effect  of  ameni 
ties  rights  on  the  international  scene.  (Horwitz 
Florida) 
W72-00192 


RULES  AND  REGULATIONS-WATER  QUALI 
TY  STANDARDS. 

Iowa  Water  Pollution  Control  Commission,  Dei 
Moines. 

1971. 5p. 

Descriptors:  'Iowa,  'Water  quality  control,  'Stan 
dards,  'Water  pollution  control,  *Administrativ< 
decisions,  Regulation,  Water  quality,  Water  pollu 
tion,  Water  pollution  sources,  Legal  aspects,  Pollu 
tants.  Surface  waters,  Water  resources,  Water  pol 
icy,  Administration,  Administrative  agencies 
Water  supply,  Recreation,  Aquatic  life,  Wate 
utilization.  Adoption  of  practices,  Municipa 
wastes.  Interstate. 

The  Iowa  Water  Pollution  Control  Commissioi 
shall  designate  the  quality  of  surface  waters,  basec 
on  their  ability  to  support  the  legitimate  uses  t< 
which  such  waters  can  feasibly  be  adapted.  Surfac< 
waters  must  be  free  at  all  times  and  places  from  thi 
following:  (1)  municipal,  industrial,  or  othe 
discharges  that  will  settle  and  form  objectionabli 
sludge  deposits;  (2)  floating  debris,  oil,  scum,  am 
other  floating  materials  in  amounts  sufficient  to  bi 
unsightly  or  deleterious;  (3)  color,  odor,  or  othe 
conditions  in  such  degree  as  to  be  detrimental  t< 
legitimate  uses  of  water;  and  (4)  discharges  harm 
ful  to  human,  animal,  industrial,  agricultural 
recreational,  aquatic,  or  other  legitimate  wate 
uses.  Specific  criteria  are  provided  for  sucl 
designated  water  uses  as  public  water  supplies 
aquatic  life  needs,  and  recreational  activities.  Con 
tinuous  disinfection  shall  be  provided  for  municipa 
waste  effluents  and  certain  other  wastes.  With  cer 
tain  exceptions,  waters  whose  quality  is  better  thai 
established  standards  will  be  maintained  at  higl 
quality.  Treatment  requirements  are  set  forth  fo 
certain  designated  interstate  waters.  (Horwitz 
Florida) 
W72-00194 


WATER  QUALITY  STANDARDS  (INTERSTATI 
WATERS,  ILLINOIS  RIVER  AND  LOWER  SEC 
TION  OF  DES  PLAINES  RIVER), 

Illinois  Sanitary  Water  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-00195 


48 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control— Group  5G 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  LAKE  MICHIGAN  AND  LITTLE 
CALUMET  RIVER,  GRAND  CALUMET  RIVER 
AND  WOLF  LAKE). 

Illinois  Sanitary  Water  Board,  Springfield. 

Rules  and  Regulations  SWB-7,  March  1968.  22  p,  1 
map,  2  tab. 

Descriptors:  *IUinois,  'Lake  Michigan,  'Stan- 
dards, 'Water  pollution  control,  Rivers,  Regula- 
tion, Pollution  abatement.  Administrative  agencies, 
Permits,  State  governments,  State  jurisdiction, 
Water  pollution,  Water  quality,  Water  quality  con- 
trol, Public  health,  Water  pollution  sources,  Legal 
aspects,  Waste  disposal,  Treatment  facilities, 
Water  utilization. 

Lake  Michigan  is  used  for  industrial  and  public 
water  supplies,  commercial  and  sport  fishing,  and 
recreational  activities.  To  insure  optimum  protec- 
tion of  each  use,  the  lake  is  divided  into  two  sec- 
tors: open  water  and  shore  water.  Separate  stan- 
dards are  provided  for  each  sector.  Standards  are 
also  established  for  the  Little  Calumet  River,  Wolf 
Lake,  and  the  Grand  Calumet  River.  Detailed 
water  quality  criteria  are  established  in  reference 
to:  coliform  bacteria,  fecal  streptococci,  turbidity, 
odor,  oil,  floating  solids  and  debris,  bottom 
deposits,  true  color,  threshold  odor,  temperature, 
pH,  dissolved  oxygen,  ammonia  nitrogen,  total 
nitrogen,  chlorides,  cyanides,  fluorides,  dissolved 
iron,  phenol-like  substances,  sulfates,  total 
phosphates,  and  miscellaneous  contaminants  and 
radionuclides.  Implementation  and  enforcement 
plans  are  set  forth.  The  responsibility  of  controlling 
and  preventing  water  pollution  is  placed  upon  the 
Sanitary  Water  Board.  In  the  Chicago  area,  respon- 
sibility is  vested  in  the  Metropolitan  Sanitary  Dis- 
trict. The  goal  of  this  promulgation  is  to  protect 
and  upgrade  water  quality.  To  achieve  this  goal, 
any  wastes  amenable  to  control  must  receive  the 
best  practicable  treatment  prior  to  discharge. 
Furthermore,  waters  having  higher  standards  than 
those  herein  adopted  may  not  be  degraded.  (Hor- 
witz-Florida) 
W72-00196 


INTERSTATE  AND  INTRASTATE  WATER 
TEMPERATURE  STANDARDS  FOR  PROTEC- 
TION OF  FISH  AND  AQUATIC  LD7E. 

Michigan  Water  Resources  Commission,  Lansing. 
Dept.  of  Natural  Resources. 

August,  1971.  6  p,  1  tab. 

Descriptors:  'Michigan,  'Water  temperature, 
'Thermal  pollution,  'Standards,  Mixing,  Regula- 
tion, Administration,  Administrative  agencies, 
Legal  aspects,  Water  law,  Measurement,  Water 
pollution,  Water  pollution  control,  Waste  dilution, 
Thermocline,  Hypoliminion,  Anadramous  fish,  Sal- 
monids,  Fish  migration,  Intakes,  Adoption  of  prac- 
tices, Administrative  decisions.  Thermal  water. 

The  application  of  water  temperature  standards 
herein  set  forth  requires  a  knowledge  of  specific 
definitions  and  general  considerations.  In  all 
receiving  waters  the  points  of  measurement  shall 
normally  be  in  the  surface  one  meter  at  such  depth 
to  avoid  thin  layer  surface  warming  due  to  extreme 
ambient  air  temperatures.  Thermal  discharges  will 
be  allowed  to  exceed  standards  when  natural  water 
temperatures  are  higher  than  the  standard  due  to 
the  method  of  selecting  the  monthly  standard.  No 
heat  load  shall  be  discharged  so  as  to  be  injurious  to 
fish,  wildlife,  or  other  aquatic  life.  Regardless  of  the 
standards  established,  modifications  must  be  made 
if  environmental  damage  is  measureable.  Mixing 
zones  for  thermal  discharges  will  be  established  on 
a  case  by  case  basis  and  will  be  designed  to 
minimize  effects  on  the  aquatic  biota  and  to  permit 
fish  migration.  Water  intakes  shall  be  designed  and 
located  to  minimize  entrainment  and  damage  to 
desirable  aquatic  organisms.  Specific  standards  are 
herein  promulgated  for  the  Great  Lakes  and 
specified  connecting  waters,  inland  lakes,  and 
rivers  and  streams.  Standard  temperatures  are  in- 
tended for  the  edge  of  the  mixing  zone.  (Johnson- 
Florida) 


W72-00198 


SUMMARY  OF  WATER  QUALITY  STAN- 
DARDS FOR  DESIGNATED  USE  AREAS  IN 
MICHIGAN  INTERSTATE  WATERS. 

Michigan  Water  Resources  Commission,  Lansing. 
Dept.  of  Natural  Resources. 

November,  1968.  29  p,  10  map,  I  tab. 

Descriptors:  'Michigan,  'Standards,  'Water  quali- 
ty control,  'Water  utilization,  Environmental  en- 
gineering, Dredging,  Waste  disposal,  Regulation, 
Administrative  agencies,  Legal  aspects,  Lake 
Michigan,  Lake  Huron,  Lake  Erie,  Lake  Superior, 
Water  pollution.  Water  pollution  control,  In- 
terstate, Channel  improvement,  Effluents,  Water 
pollution  sources,  River  basins,  Interstate  rivers. 

Interstate  standards,  water  use  designations,  and 
implementation  plans  of  the  Michigan  Water 
Resources  Commission  are  herein  summarized. 
Designated  use  areas  considered  by  this  publication 
include:  (1)  the  St.  Joseph  River  basin;  (2)  Lake 
Michigan;  (3)  Lake  Huron;  (4)  the  St.  Clair  River- 
Lake  St.  Clair,  Detroit  River-Lake  Erie,  Maumee 
River  basin;  (S)  Lake  Superior  and  the  St.  Marys 
River;  and  (6)  the  Menominee  and  Montreal  River 
basins  in  Michigan  and  other  Michigan-Wisconsin 
interstate  boundary  waters.  Standards  will  not 
apply  during  periods  of  authorized  dredging  for 
navigation  purposes,  but  will  apply  to  areas  af- 
fected by  the  disposal  of  spoil  from  such  opera- 
tions. When  waters  are  classified  under  more  than 
one  designated  water  use,  it  is  intended  that  the 
most  restrictive  individual  standrads  of  the 
designated  use  shall  be  adhered  to.  In  areas  ad- 
jacent to  outfalls  standards  apply  only  after  admix- 
ture of  waste  effluents  with  the  public  waters,  but  in 
no  instance  shall  the  mixing  zone  act  as  a  barrier  to 
fish  migration  or  interfere  unreasonably  with  the 
designated  uses  of  the  area.  A  summary  of  the 
legislative  bases  of  Michigan's  program  to  control 
and  abate  pollution  is  set  forth.  (Johnson-Florida) 
W72-00199 


HOW  YOUR  MICHIGAN  WATER  RESOURCES 
COMMISSION  PROTECTS  MICHIGAN'S 
LAKES  AND  STREAMS. 

Michigan  Water  Resources  Commission,  Lansing. 

Dept.  of  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00200 


MICHIGAN'S  INTRASTATE  WATER  QUALITY 
STANDARDS-INTRASTATE  USE  DESIGNA- 
TION AREAS. 

Michigan  Water  Resources  Commission,  Lansing. 
Dept.  of  Natural  Resources. 

March  1969.  41  p,  6  map,  1  tab,  3  append. 

Descriptors:  'Michigan,  'Water  quality  control, 
'Standards,  'Water  utilization,  State  governments, 
Legal  aspects,  Water  law,  Legislation,  Administra- 
tive agencies,  Regulation,  Water  quality,  Radioac- 
tivity, Temperature,  Nutrients,  Coliforms,  Dis- 
solved oxygen,  Dissolved  solids,  Hydrogen  ion  con- 
centration, Toxicity,  Water  supply,  Recreation, 
Aquatic  life,  Water  resources  development,  Pollu- 
tants, Water  pollution  control. 

The  Michigan  Water  Resources  Commission  has 
adopted  water  quality  standards  for  both  its  in- 
terstate and  intrastate  waters.  These  standards  in- 
corporate two  important  principal  objectives.  First, 
waters  in  which  the  existing  quality  is  better  than 
the  established  standards  will  not  be  lowered  in 
quality  except  where  no  injury  will  result.  Second, 
water  which  does  not  meet  the  standards  will  be  im- 
proved in  quality  to  meet  the  standards.  After  stat- 
ing the  authority  and  the  developmental  guidelines 
used  for  the  intrastate  standards,  this  publication 
defines  the  possible  water  uses.  The  uses  include: 
(1)  domestic  water  supply;  (2)  industry;  (3) 
recreation;  (4)  fish,  wildlife  and  other  aquatic  life; 
(S)  agriculture;  and  (6)  commercial  and  other 


uses.  The  standards  for  these  uses  are  charted  using 
eleven  separate  parameters.  Water  use  designa- 
tions are  listed  for  specific  bodies  of  water  with  an 
accompanying  map  for  each  use.  The  scope  of  ap- 
plication of  the  designated  use  areas  and  their  stan- 
dard parameters  are  specified  for  certain  instances 
where  problems  might  arise.  The  appendix  includes 
a  glossary,  bibliography,  and  the  Act  establishing 
the  Water  Resources  Commission.  (Johnson- 
Florida) 
W72-00201 


AIR  AND  WATER  POLLUTION  CONTROL-P- 
ERMITS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00202 


ENVIRONMENTAL  PROTECTION  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00204 


INTERSTATE  ENVIRONMENTAL  COMPACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00205 


UNITED     KINGDOM:     OIL     IN     NAVIGABLE 
WATERS  ACT  OF  1971. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00213 


PICKENS  V.  HARRISON  (DAMAGES  TO  IR- 
RIGATION WELL  CAUSED  BY  SALT  WATER 
POLLUTION  FROM  OIL  WELL). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00214 


WATERS-TIDAL  WATERS-POWER  OF 
LEGISLATURE  TO  AUTHORIZE  POLLUTION 
OF  FISHERIES. 

Harvard  Law  Review,  Vol  46,  p  165-166,  1933.  2 
P 

Descriptors:  'Virginia,  'Public  rights,  'Fishing, 
'Navigable  waters,  'Ownership  of  beds,  Water 
rights,  Judicial  decisions,  State  governments. 
Legislation,  Water  pollution  control,  Water  law, 
Water  resources  development,  Legal  aspects,  Pro- 
ject planning,  Sewage  disposal,  Sewers,  Environ- 
mental sanitation,  Water  pollution  sources. 
Oysters,  Environmental  effects,  Beds,  Beds  under 
water,  Relative  rights,  Tidal  waters. 
Identifiers:  'Public  trust  doctrine. 

The  impact  of  a  specific  case  in  relation  to  the 
public  trust  doctrine  is  examined  in  this  case  com- 
ment. An  act  of  the  state  legislature  had  authorized 
a  city  to  either  erect  a  disposal  plant  or  construct  a 
new  system  emptying  directly  into  tidal  waters.  The 
latter  alternative  would  render  the  tidal  waters 
unfit  for  fishing  or  the  cultivation  of  oysters.  Com- 
monwealth ex  rel.  Attorney  General  v.  Newport 
News,  164  S.E.  689  (Va.  1932),  involved  a  bill 
brought  to  restrain  the  city  from  adopting  the  latter 
alternative.  The  bill  was  based  on  the  public  trust 
doctrine  which  holds  that  tidal  waters  and  the  land 
under  them  are  held  by  the  state  in  trust  for  the 
people  for  the  exercise  of  the  public  rights  of 
navigation  and  fishing,  and  that  the  legislature 
lacks  the  power  to  substantially  impair  these  rights. 
The  Virginia  Supreme  Court  held  that  the  legisla- 
ture had  the  power  to  render  tidal  waters  unfit  for 
fishing.  The  comment  notes  that  American  courts 
adopted  the  public  trust  doctrine  from  the  English 
but  failed  to  recognize  that  states  succeeded  not 
only  to  the  title  of  the  Crown,  but  also  to  the 
sovereignty  of  Parliament.  The  usual  principle  is 
that  the  legislative  power  is  absolute,  save  when  ex- 
pressly curbed  by  the  constitution.  Except  on 
grounds  of  policy,  it  is  difficult  to  see  why  tidal 
waters,  like  public  lands,  are  not  the  state's  to  do 
with  as  it  sees  fit.  (Johnson-Florida) 
W72-00215 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


POLLUTION  OF  WATERS. 

Florida  Dept.  of  Air  and  Water  Pollution  Control, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00216 


POSSIBLE      LIABILITIES      ARISING      FROM 
VIOLATIONS  OF  CONSERVATION  ORDERS, 

Cooke,  Moulton,  Bellingham  and  Longo,  Billings, 

Mont. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00220 


tries.  Scientific  and  technical  conferences  have 
been  held,  however,  to  exchange  information. 
Establishment  of  an  international  center  in  Europe 
for  the  study  of  water  problems  and  information  is 
recommended.  (Hart-Florida) 
W72-00222 


OIL  SPILL. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-0O217 


SECTION  169:  AMORTIZATION  OF  POLLU- 
TION CONTROL  FACILITIES. 

Internal  Revenue  Code  of  1 954,  section  169. 

Descriptors:  *Taxes,  *Tax  rate,  *Water  pollution 
control,  *Treatment  facilities,  *Federal  govern- 
ment, Government  finance,  Non-structural  alterna- 
tives. Administration,  Administrative  agencies, 
Regulation,  Water  pollution,  Water  quality,  Water 
quality  control,  Pollution  abatement.  Environmen- 
tal sanitation,  Waste  treatment,  Water  treatment. 

Every  person,  at  his  election,  shall  be  entitled  to  an 
amortization  deduction  for  certified  pollution  con- 
trol facilities.  The  amortizable  basis  may  be  amor- 
tized over  a  60-month  period.  The  amortizable 
basis  shall  bear  the  same  ratio  to  that  portion  of  the 
adjusted  basis  of  such  facility  as  IS  bears  to  the 
number  of  years  of  useful  life  if  the  useful  life  is  in 
excess  of  IS  years.  Necessary  definitions  are  set 
forth.  The  amortization  basis  deduction  may  be 
discontinued  at  any  time,  and  the  depreciation 
deduction  of  section  167  shall  be  allowed.  No  pol- 
lution control  facility  shall  be  certified  if  its  costs, 
by  reason  of  profits,  will  be  recovered  over  its  use- 
ful life.  The  amortizable  basis  shall  not  be  increased 
or  decreased  for  improvements  or  additions  after 
the  amortization  period  has  begun.  A  section  167 
depreciation  deduction  shall  be  allowed  for  that 
portion  of  the  adjusted  basis  which  is  not  the  amor- 
tizable basis.  Life  tenants  shall  be  treated  as  ab- 
solute owners.  (Robinson-Florida) 
W72-00218 


RULES  AND  REGULATIONS  ESTABLISHING 
SURFACE  WATER  QUALITY  CRITERIA. 

New  Jersey  Department  of  Environmental  Protec- 
tion, Trenton,  New  Jersey,  June,  1971.  19p. 

Descriptors:  *New  Jersey,  *Water  quality  control, 
♦Standards,  *Pollution  abatement.  Water  quality, 
Water  pollution,  Water  pollution  control,  Industri- 
al wastes,  Domestic  wastes,  Administrative  agen- 
cies, Water  resources,  Surface  waters,  Waste  treat- 
ment, Waste  water  treatment,  Legal  aspects,  Regu- 
lation, Air  pollution  effects.  Odor,  Water  proper- 
ties, Dissolved  oxygen,  Water  temperature, 
Hydrogen  ion  concentration,  Solid  wastes, 
Radioactivity,  Bacteria. 

New  Jersey's  surface  water  quality  criteria  are 
definitions  of  acceptable  water  quality  for  the  vari- 
ous categories  of  surface  waters  in  the  state.  They 
are  not  intended  to  be  enforcement  standards  in 
their  own  right,  but  represent  water  quality  objec- 
tives hopefully  to  be  met  through  a  rigorous  en- 
forcement program.  The  entry  of  wastes  into  a 
stream  cannot  be  permitted  if  it  will  cause  the 
quality  of  the  stream  to  fail  to  meet  the  criteria.  For 
waterways  that  are  polluted  all  waste  treatment  ef- 
fluents and  other  pollutants  must  be  upgraded  or 
eliminated  to  permit  the  restoration  of  quality  as 
defined  by  the  criteria.  In  all  such  cases  standards 
are  imposed  upon  the  effluent  in  the  form  of  exist- 
ing treatment  regulations,  administrative  orders,  or 
where  necessary,  orders  of  the  court.  The  criteria 
consist  of:  ( 1 )  a  statement  of  policy  on  the  protec- 
tion and  enhancement  of  water  resources,  (2)  a 
glossary  of  terms,  and  (3)  parameters  of  quality 
consisting  of  numerical  values  and  narrative 
descriptions  for  defined  water  uses,  dealing  with 
taste  and  odor  producing  substances,  pH,  dissolved 
oxygen,  temperature,  radioactivity,  bacterial  out- 
lay, toxic  and  deleterious  substances  and  floating 
and  settleable  solids.  (Gallagher-Florida) 
W72-00219 


THE  WATER  POLLUTION  CONTROL  AGEN- 
CY: LEGAS  BASIS,  ADMINISTRATION  REGU- 
LATIONS AND  STAFFING, 

Illinois  State  Dept.  of  Health,  Springfield. 

C.W.KIassen. 

Aspects    of   Water    Pollution    Control,    p.    9-19 

(World  Health  Organization,  Public  Health  Papers 

No.  13,1961).  lip. 

Descriptors:  'Water  pollution  control,  'Political 
aspects,  'Administration,  'Public  health,  Water 
pollution,  Legal  aspects,  Water  pollution  sources, 
Water  pollution  effects,  Water  conservation,  Ju- 
risdiction, Administration,  Administrative  agen- 
cies, Waste  disposal,  Water  quality,  Water  quality 
control,  Project  planning,  Permits,  Standards, 
Treatment  facilities. 

Regardless  of  geographic  location,  the  causes  and 
problems  of  water  pollution  are  basically  the  same 
throughout  the  world.  This  article  puts  forth  a 
framework  for  water  pollution  control  that  may  be 
employed  by  any  nation.  The  author  is  primarily 
concerned  with  the  actions  necessary  to  protect  the 
quality  of  waters  yet  unused  and  to  make  reusable 
waters  that  are  already  being  used.  Purely  volunta- 
ry pollution  control  action  has  not  been  found  ef- 
fective; prevention  or  abatement  beyond  what  can 
be  secured  by  persuasion  must  be  obtained  by  legal 
pressures  and  court  action.  The  essential  elements 
that  must  be  included  in  any  pollution  control  law 
are  considered  in  detail.  These  include:  (1)  state- 
ment of  policy,  (2)  definitions,  (3)  creation  and 
authority  of  a  water  pollution  control  agency,  (4) 
jurisdiction  and  enforcement,  (5)  penalties,  (6)  ad- 
ministration of  the  law,  and  (7)  staffing.  The  most 
important  aspect  of  any  new  law  is  the  water  pollu- 
tion control  agency,  which  must  be  separate  from 
pre-existing  government  departments  and  must  be 
composed  of  all  interests  involved  in  the  utilization 
of  waters.  (Horwitz-Florida) 
W72-00221 


WATER  POLLUTION  CONTROL  IN  THE  USSR 
AND  EASTERN  EUROPEAN  COUNTRIES, 

State  Public  Health  Inspectorate  (USSR). 

T.  Nagibina. 

Aspects   of   Water   Pollution   Control,   p.    21-38 

(World  Health  Organization,  Public  Health  Papers 

No.  13,  1961).  18  p,  1  ref. 

Descriptors:  'Water  pollution  control,  'Foreign 
countries,  'Water  resources  development, 
'Governments,  Water  pollution,  Water  pollution 
treatment,  Water  pollution  sources,  Water  pollu- 
tion effects,  Water  quality,  Water  quality  control, 
Treatment  facilities,  Pollutants,  Pollution  abate- 
ment, Water  resources,  Administrative  agencies. 
Administration,  Administrative  decisions,  Financ- 
ing, Government  finance. 

Protection  of  waters  in  the  U.S.S.R., 
Czechoslovakia,  Poland,  Bulgaria,  Hungary,  and 
Romania  is  regarded  as  an  integral  part  of  the  water 
resources  utilization  problem.  Hence  water  pollu- 
tion control  is  a  pressing  water-economy  problem 
which  is  being  attacked  by  a  system  of  State  mea- 
sures. The  features  of  this  system  common  to  all  of 
the  listed  countries  are:  (1)  State  legislation 
establishing  principles  and  directives  for  utilization 
and  protection  of  water  resources,  and  creating  ex- 
ecutive and  inspection  agencies  with  necessary 
authority;  (2)  regulation  of  waste  water  discharge, 
based  upon  water  quality  standards  of  the  receiving 
waters;  (3)  state  planning  for  waste  treatment 
facilities,  and  allocation  of  funds  for  their  construc- 
tion; (4)  coordination  of  water  protection  research 
and  planning;  and  (5)  coordination  between  East 
Germany,  Czechoslovakia,  Poland,  and  the 
U.S.S.R.  for  research  into  phenolic  water  pollution. 
Some  duplication  of  work  occurs  in  these  coun- 


WATER  POLLUTION  IN  INTERNATIONAL 
LAW, 

Advisory  Commission  on  Water  Pollution  Control, 

Helsinki  (Finland). 

E.  J.  Manner. 

Aspects  of  Water   Pollution   Control,   p.   53-73 

(World  Health  Organization,  Public  Health  Papers 

No.  13,  1961).  21  p,  62  ref. 

Descriptors:  'International  law,  'Water  pollution 
control,  'Foreign  countries,  'Water  pollution  ef- 
fects, Water  pollution,  Water  pollution  sources, 
Water  quality.  Water  quality  control,  Pollutants, 
Pollution  abatement,  International  waters.  Govern- 
ments, Treaties,  International  commissions,  Inter- 
nal water,  Bodies  of  water,  Law  of  the  sea,  Foreign 
waters,  Commercial  fishing,  Legal  aspects,  Judicial 
decisions. 

No  multilateral  international  convention  exists  al 
present  which  prescribes  the  rights  and  duties  o\ 
nations  concerning  water  pollution  in  inlanc 
waters.  In  fact,  no  definition  of  water  pollution  ex 
ists  upon  which  an  international  legal  practice 
would  be  based.  Very  few  treaties  consider  watei 
pollution,  and  no  international  tribunal  has  con 
sidered  the  problem;  nevertheless,  the  meagei 
evidence  suggests  that  extending  the  consequence! 
of  pollution  into  another  nation  violates  customan 
international  law.  Furthermore,  legal  writers  ant 
international  bodies  conclude  that  preventable  pol 
lution  which  causes  substantial  injury  to  anothe 
nation  violates  international  law.  Additionally,  th< 
general  principles  of  the  territorial  rights  of  nation! 
expressed  in  the  literature  on  inter-State  relation! 
emphasizes  a  national  obligation  to  heed  territoria 
interests  of  other  nations,  but  considers  the  obliga 
tion  broken  only  by  a  material  violation  of  territori 
al  integrity.  Thus  the  international  consensus  is  tha 
a  nation  must  refrain  from  causing  material  injur 
to  its  neighboring  nation  by  pollution  of  inlani 
waters.  Although  treaty  provisions  exist  concernin| 
pollution  of  the  high  seas,  no  specific  rules  cove 
pollution  of  inland  seas;  nevertheless,  pollution  o 
another  nations's  inland  sea  areas  must  be  regardei 
as  a  prohibited  interference.  (Hart-Florida) 
W72-00223 


LIABILITY  IN  NATIONAL  AND  INTERNA 
TIONAL  LAW  FOR  DAMAGE  THROUGI 
WATER  POLLUTION, 

Frankfurt  Univ.  (West  Germany). 

H.  Fischerhof. 

Aspects   of   Water    Pollution    Control    p.    75-8: 

(World  Health  Organization,  Public  Health  Paper 

No.  13,  1961).  11  p,  27  ref. 

Descriptors:  'Foreign  countries,  'Internations 
law,  'Remedies,  'Damages,  Water  pollution 
Water  pollution  control.  Foreign  waters,  Interna 
tional  waters.  United  Nations,  Government! 
Legislation,  Legal  aspects.  Water  quality  control. 

This  article  discusses  liability  in  national  and  intei 
national  law  for  damages  resulting  from  water  pol 
lution.  Protection  from  pollution  constitutes 
problem  for  international  as  well  as  national  la\» 
The  prophylactic  effect  of  civil-law  liability  and  ii 
tendency  to  prevent  recurrence  of  offenses  rathe 
than  payment  of  compensation  for  damage 
renders  it  a  more  effective  instrument  of  protectio 
than  the  threat  of  penalties  under  criminal  law.  Th 
law  of  liability  has  developed  along  two  lines.  Whil 
liability  through  culpability  is  well  established,  lis 
bility  through  jeopardy,  consequential  liabilit; 
causal  liability,  or  absolute  liability  is  developing 
Here,  the  responsible  party  is  liable  without  proc 
of  culpability.  In  Europe  the  tendency  is  to  tighte 
up  the  provisions  concerning  liability  for  damag 
through  stringent  national  laws.  Since  internations 
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private  law  may  be  ineffectual  in  eliminating 
damage  in  one  country  resulting  from  water  pollu- 
tion in  another,  the  introduction  of  the  concept  of 
liability  or  assimilation  of  nationalliability  laws  by 
either  the  collation  of  laws  or  the  conclusion  of  an 
international  convention  may  be  the  solution.  Ad- 
ditionally, the  article  discusses  liability  for  water 
pollution  damage  in  public  international  law.  Con- 
sideration is  given  to  neighbors'  rights,  the  princi- 
ple of  continuity,  and  bilateral  and  multilateral 
agreements.  (Shelnut-Florida) 
W72-00224 


REGULATION  ESTABLISHING  WATER 
QUALITY  CRITERIA  FOR  INTERSTATE  AND 
INTRASTATE  STREAMS. 

Regulation  No.  2,  Arkansas  Pollution  Control 
Commission,  May  1967,  as  amended,  March,  1971. 
9  p. 

Descriptors:  'Arkansas,  *Water  pollution  control, 
•Standards,  *Water  quality,  State  governments, 
State  jurisdiction.  Regulation,  Administration,  Ad- 
ministrative agencies,  Water  pollution,  Legal 
aspects,  Permits,  Inspection,  Waste  treatment, 
Waste  disposal,  Wastes,  Water  conservation. 
Public  health,  Water  quality  control.  Supervisory 
control  (Power). 

This  regulation  originally  pertained  only  to  in- 
terstate waters,  but  was  extended  to  intrastate 
waters  in  March  of  1971.  The  adopted  standards 
are  designed  to  enhance  the  quality,  value,  and 
beneficial  uses  of  the  water  resources  of  the  state, 
and  to  aid  in  the  prevention,  control,  and  abate- 
ment of  water  pollution.  The  purpose  of  the  regula- 
tion is  to  preserve  and  enhance  the  quality  of  state 
waters  so  that  such  waters  shall  be  reasonably 
available  for  all  beneficial  uses  and  thus  promote 
the  social  welfare  and  economic  well  being  of  the 
public.  The  discharge  of  waste  is  prohibited 
without  first  obtaining  a  permit  showing  that  ap- 
plicable water  quality  standards  will  be  met.  The 
regulation  prescribes  general  water  quality  criteria 
that  include:  ( 1)  methods  of  quality  testing,  (2)  lo- 
cations for  sampling,  and  (3)  the  effect  of  stream 
flow  on  standards.  Specific  criteria  are  established 
covering  the  following  factors:  (1)  temperature, 
(2)  color,  (3)  turbidity,  (4)  taste  and  odor,  (5) 
floating  material,  (6)  oil  and  grease,  (7)  pH,  (8) 
dissolved  oxygen,  (9)  radioactivity,  (10)  bacteria, 
(11)  toxic  substances,  and  (12)  mineral  quality. 
(Horwitz-Florida) 
W72-00225 


GENERAL  WATER  QUALITY  CRITERIA  FOR 
THE  DEFINITION  AND  CONTROL  OF  POLLU- 
TION IN  THE  WATERS  OF  TENNESSEE. 

Tennessee  Stream  Pollution  Control  Board,  Nash- 
ville. 

March  1971.  8  p. 

Descriptors:  'Tennessee,  'Standards,  *Water  pol- 
lution control,  'Water  utilization.  State  govern- 
ments, State  jurisdiction,  Administration,  Adminis- 
trative agencies,  Legal  aspects,  Regulation,  Project 
planning,  Public  health,  Water  pollution,  Pollution 
abatement,  Water  quality.  Water  quality  control. 
Water  pollution  sources,  Water  allocation  (Policy), 
Sewage,  Waste  treatment. 

This  regulation  is  adopted  as  a  guide  in  determining 
the  permissible  conditions  of  waters  with  respect  to 
pollution  and  the  preventive  or  corrective  mea- 
sures required  to  control  pollution  in  various 
waters.  Standards  are  adopted  for  each  of  the  fol- 
lowing water  uses:  ( 1 )  domestic  raw  water  supply, 
(2)  industrial  water  supply,  (3)  fish  and  aquatic 
life,  (4)  recreation,  (5)  irrigation,  (6)  livestock 
watering  and  wildlife,  and  (7)  navigation.  Criteria 
used  in  setting  standards  for  each  of  the  recognized 
water  uses  include:  dissolved  oxygen,  pH  value, 
mineral  compounds,  dissolved  solids,  floating 
materials,  turbidity,  temperature,  microbiological 
coliform,  taste,  odor,  and  toxic  substances.  The 
standards  are  designed  to  provide  for  the  protec- 


tion and  upgrading  of  existing  water  quality.  It  is 
recognized  that  some  waters  may  have  existing 
quality  that  is  better  than  established  standards; 
standards  shall  not  be  construed  as  permitting  the 
degradation  of  such  waters  when  such  action  can 
be  prevented  by  reasonable  pollution  control  mea- 
sures. Furthermore,  all  discharges  of  sewage,  indus- 
trial, or  other  waste  shall  receive  the  best  practica- 
ble treatment  according  to  the  policy  of  the  pollu- 
tion control  board.  (Horwitz-Florida) 
W72-00226 


RURAL   WATER   AND   SANITATION   FACDLI- 

TIES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00227 


INTER-GOVERNMENTAL  MARITIME  CON- 
SULTATIVE ORGANIZATION:  DRAFT  CON- 
VENTION ON  CIVIL  LIABDLITY  FOR  POLLU- 
TION DAMAGE. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00228 


INTER-GOVERNMENTAL  MARITIME  CON- 
SULTATIVE ORGANIZATION:  DRAFT  CON- 
VENTION ON  RIGHTS  OF  COASTAL  STATES 
TO  INTERVENE  IN  CASUALTIES  ON  THE 
HIGH  SEAS  CAUSING  OIL  POLLUTION. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-00229 


INTERNATIONAL  CONVENTION  FOR  THE 
PREVENTION  OF  POLLUTION  OF  THE  SEA 
BY  OIL,  1954  (AS  AMENDED). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00230 


AGRICULTURAL  AND  RELATED  WASTES 
CONTROL. 

Regulations  No.  28-18-1  thru  28-18-4,  Kansas  De- 
partment of  Health,  Environmental  Health  Ser- 
vices, Topeka,  Kansas,  May,  1967.  4  p. 

Descriptors:  'Waste  disposal,  'Kansas,  'Domestic 
animals,  'Water  pollution  control,  Water  pollu- 
tion, State  governments,  State  jurisdiction,  Ad- 
ministration, Regulation,  Administrative  agencies, 
Legal  aspects,  Permits,  Standards,  Water  pollution 
sources,  Treatment  facilities,  Public  health,  Cattle, 
Sheep,  Farm  wastes,  Farms. 

The  operator  of  any  newly  proposed  or  existing 
confined  feeding  operation  must  register  with  the 
department  of  health.  All  application  forms  shall 
contain  information  regarding  general  features  of 
topography,  drainage  course,  and  identification  of 
ultimate  primary  receiving  streams.  If  a  confined 
feeding  operation  constitutes  a  water  pollution 
hazard  the  operator  must  provide  water  pollution 
control  facilities  which  shall  be  constructed  in  ac- 
cordance with  plans  and  specifications  approved  by 
the  department.  Such  water  pollution  control  facili- 
ties shall  not  be  placed  in  use  until  a  permit  has 
been  issued  by  the  board  of  health.  If  a  water  pollu- 
tion control  facility's  permit  is  revoked,  the  owner 
or  operator  of  the  confined  feeding  operation  in- 
volved shall  be  allowed  to  finish  feeding  existing 
animals,  but  may  not  place  any  more  animals  in  the 
feeding  area  until  the  minimal  requirements  are 
met.  The  regulation  establishes  the  minimum 
requirements  for  water  pollution  control  facilities 
used  for  the  confined  feeding  of  cattle,  swine, 
sheep,  and  other  animals.  All  such  facilities  must  be 
operated  and  maintained  so  as  to  prevent  water 
pollution  and  protect  the  public  health  and  the 
beneficial  uses  of  the  state's  waters.  (Horwitz- 
Florida) 
W72-00231 


ECOLOGICAL    DETERMINANTS    IN    POLLU- 
TION CONTROL  SYSTEMS, 

Bernard  Coll.,  New  York. 
D.W.Ehrenfeld. 


In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p.  3-10,  8  p. 

Descriptors:  'Water  quality  control,  'Standards, 
•Aquatic  environment,  'Chemical  analysis, 
'Water  pollution  effects,  Animal  behavior,  Biolo- 
gy, Balance  of  nature,  Biodegradation,  Biological 
communities,  Environmental  effects,  Plant 
groupings,  Animal  groupings,  Water  pollution, 
Water  pollution  control,  Efficiencies,  Legal 
aspects,  Eutrophication. 

Biologists  are  just  beginning  to  learn  how  to  pro- 
vide ecological  guidelines  for  lawyers  and  others 
working  in  the  area  of  environmental  pollution.  For 
example,  even  in  the  crucial  area  of  the  definition 
and  determination  of  pollution,  biologists  have 
until  recently  left  unchallenged  the  idea  that 
chemical  tests  and  measurements  can  define  the 
extent  of  pollution  in  any  specific  situation.  Biolo- 
gists now  know  that  the  state  of  the  aquatic  com- 
munity of  plants  and  animals  is  by  far  the  most  sen- 
sitive indicator  of  water  pollution.  The  author 
defines  water  pollution  biologically  as  an  unusual 
deterioration  of  the  biological  community  in  a  body 
of  water  as  a  result  of  something  done  to  the  water 
by  man.  To  illustrate  this  definition,  the  author  ex- 
plains in  detail  the  process  of  eutrophication  and 
the  ineffectiveness  of  standard  chemical  tests  in 
defining  pollution.  The  author  suggests  that  pollu- 
tion be  judged  according  to  its  biological  effects.  In 
addition,  he  outlines  other  general  biological 
aspects  of  water  pollution  that  environmental 
lawyers  ought  to  know  about.  (Gallagher-Florida) 
W72-00232 


INABILITY  OF  TRADITIONAL  FORMS  OF 
POLITICAL  ORDER  TO  ADAPT  TO  MODERN 
PROBLEMS  OF  INTERNATIONAL  POLLU- 
TION, 

R.  A.  Falk. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
law,  New  York,  New  York,  p.  11-17.7  p. 

Descriptors:  'Oceans,  'International  law,  'Water 
pollution  control,  'Regulation,  Water  pollution, 
Water  pollution  sources,  Water  quality,  Water 
quality  control,  Growth  rates,  Environmental  ef- 
fects, Water  utilization,  Non-consumptive  use, 
Water  resources  development,  Natural  resources, 
Exploitation,  Treaties,  Organizations. 

After  noting  several  causes  for  concern  about  the 
actual  potential  of  the  present  popularity  of  en- 
vironmental degradation  as  a  cause  celebre,  the 
author  discusses  the  modern  setting  for  interna- 
tional pollution  problems.  The  critical  indicators 
bearing  on  the  use  of  the  oceans  are  discouraging 
from  the  point  of  view  of  pollution  control.  Present 
trends  of  behavior  all  point  toward  rapid  rates  of 
dangerous  growth— increasing  use,  increasing 
volume,  increasing  scale— which  produce  ever 
greater  pressures  on  ocean  quality.  In  discussing 
the  traditional  international  framework  of  use  and 
control,  the  author  concludes  that  the  traditional 
regime  was  flexible  and  permissive,  with  the 
emphasis  on  maximum  use  and  minimum  inter- 
ference in  the  exploitation  of  the  ocean's  natural 
resources.  The  author  points  out  specific  deficien- 
cies which  emphasize  the  obsolescence  of  the  tradi- 
tional system.  In  the  author's  opinion,  the  implica- 
tions of  his  comments  establish  the  need  for  some 
kind  of  central  guidance  system  with  respect  to  the 
regulation  of  ocean  pollution.  The  author  expands 
on  the  principal  reasons  for  this  kind  of  solution 
and  the  present  obstacles  to  its  implementation. 
(Gallagher-Florida) 
W72-00233 


INTERNATIONAL  DEVELOPMENTS  IN 
WATER  POLLUTION  CONTROL:  PRINCIPLES 
OF  RESPONSIBILITY:  CONTINENTAL  EU- 
ROPE, 

Columbia  Univ.,  New  York. 
G.  J.  Halasi-Kun. 
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In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p.  40-49.  10  p,  1  ap- 
pend. 

Descriptors:  'Political  aspects,  'Water  pollution 
control,  'International  law,  'Project  planning, 
Water  pollution,  Regulation,  Water  quality,  Water 
quality  control,  Water  pollution  sources,  Legal 
aspects,  Jurisdiction,  International  commissions, 
International  waters,  Rivers,  Public  health.  Water 
rights,  Governments,  Legislation. 

The  development  of  water  pollution  control  in  Eu- 
rope is  traced  from  ancient  Roman  times  to  the 
present.  The  medieval  approach  of  neglecting  and 
ignoring  provisions  for  public  hygiene  and  pollu- 
tion control  was  finally  brought  to  an  end  in  1831. 
In  that  year  the  Community  of  Paris  reached  a 
crude  agreement  on  waste  water  disposal  which 
represented  the  first  public  acceptance  of  the 
necessity  of  controlling  pollution.  The  turning 
point  in  water  usage  control  on  an  international 
basis  occurred  in  1856,  when  the  European  Com- 
mission on  the  Danube  was  organized  to  control 
navigation  on  the  river.  The  status  of  water  pollu- 
tion control  in  Western  and  Eastern  Europe  since 
World  War  II  is  considered.  Western  Europe,  with 
a  greater  water  supply,  developed  water  pollution 
control  facilities  on  an  individualistic  approach, 
with  emphasis  on  water  ownership  and  riparian 
rights.  Eastern  Europe,  however,  employed  agres- 
sive  state  action  in  the  water  pollution  control  area, 
thereby  achieving  a  higher  standard  of  water  quali- 
ty. The  article  concludes  by  analyzing  the  need  for 
international  cooperation  in  achieving  effective 
water  pollution  control.  (Horwitz-Florida) 
W72-00234 


GOALS  AND  STRATEGIES  FOR  COMBATING 
INTERNATIONAL  POLLUTION, 

American  Society  of  International  Law,  Washing- 
ton, D.C. 
O.  Schachter. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p.  59-68.  10  p. 

Descriptors:  'Water  pollution  control,  'Oceans, 
'International  law,  'Institutional  constraints,  Law 
of  the  sea,  Shores,  Oil,  Water  pollution  sources.  In- 
ternational waters,  Legal  aspects.  Radioactive 
waste  disposal,  Water  quality  control,  Mining,  Oil 
fields,  Exploitation,  Organizations,  Water  policy, 
Data  collection. 

This  address  centered  around  what  the  interna- 
tional community  ought  to  do  and  what  is  being 
done  about  the  problem  of  water  pollution,  and 
more  particularly  marine  pollution.  The  author 
discusses  briefly  some  of  the  customary  solutions  of 
international  law  to  the  water  pollution  problem. 
The  specific  pollution  problems  of  the  seas  include: 
(1)  effects  of  pollution  on  coasts,  (2)  radioactive 
waste  disposal,  (3)  oil  cargo  spillage,  and  (4)  pollu- 
tion from  mineral  and  petroleum  exploitation.  Past 
international  law  pollution  control  measures  have 
been  ineffective;  therefore,  the  author  suggests:  (  1 ) 
a  number  of  strengthened  organizations,  (2)  some 
new  forms  or  types  of  authority,  (3)  new  institu- 
tional machinery,  and  (4)  a  great  deal  more  effort 
in  international  collaboration.  The  author  discusses 
these  ideas,  in  terms  of  what  seems  to  be  needed  at 
present,  under  several  headings,  including:  ( 1 ) 
technical  data  collection  systems,  (2)  new  interna- 
tional law  needed,  (3 )  developing  countries  and  the 
environmental  issue,  and  (4)  continuation  of  inter- 
national pressure.  (Gallagher-Florida) 
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INTERNATIONAL   COOPERATION   TO   CURB 

FLUVIAL  AND  MARITIME  POLLUTION, 

R.  R.  Baxter. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of    Water    Pollution, 

March  12-13,  1970,  Columbia  University  School  of 

Law,  New  York,  New  York,  p.  73-77.  5  p. 


Descriptors:  'Water  pollution  control,  'Interna- 
tional law,  'Institutional  constraints,  'Treaties, 
Oceans,  Law  of  the  sea.  Water  pollution  sources. 
International  waters,  Legal  aspects.  Water  quality 
control,  Organizations,  Water  policy,  Water  pollu- 
tion. Rivers,  United  Nations,  Standards,  Pollution 
abatement,  Foreign  countries. 

According  to  this  author,  there  are  four  principal 
themes  that  run  through  the  development  of  the 
body  of  international  law  governing  the  prevention 
of  water  pollution.  The  first  is  the  distinction  which 
has  hitherto  been  maintained  between  control  of 
fluvial  and  lake  pollution  on  the  one  hand  and 
maritime  pollution  on  the  other.  The  second  theme 
is  the  progression  from  those  agreements  that 
merely  prohibit  harm  to  another  state  through  pol- 
lution to  the  agreements  of  more  modern  date  that 
prescribe  standards  and  provide  for  the  taking  of 
active  measures  against  pollution.  These  agree- 
ments, in  the  third  place,  used  to  be  bilateral  ones 
but  in  recent  times  have  become  of  a  regional  or 
multinational  character.  Finally,  one  sees  a  transi- 
tion, related  to  these  three  previous  themes,  from 
mere  treaty  prohibitions  to  institutional  arrange- 
ments. The  author  separetely  traces  the  develop- 
ment of  these  four  themes  in  the  areas  of:  ( 1 )  river 
pollution,  (2)  marine  pollution,  and  (3)  regional 
arrangements.  Having  surveyed  the  past,  the  author 
indicates  what  must  be  done  for  the  future.  He  be- 
lieves that  the  solution  lies  in  an  International  En- 
vironmental Authority  to  be  established  as  a  spe- 
cialized agency  of  the  United  Nations.  (Gallagher- 
Florida) 
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UNITED  STATES  MISSION  TO  THE  UNITED 
NATIONS, 

PS.  Thacher. 

In:  Proceeding  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p.  90-96.  7  p. 

Descriptors:  'United  Nations,  'International  law, 
'Water  pollution  control,  'Oceans,  Legal  aspects, 
Political  aspects,  Water  pollution,  Water  conserva- 
tion, Governments,  Jurisdiction,  Legislation,  Waste 
disposal,  Water  pollution  sources,  Water  pollution 
effects,  Sea  water,  International  commissions,  In- 
ternational waters,  Project  planning,  Public  health. 

International  cooperation  in  curbing  pollution  of 
ocean  waters  beyond  national  jurisdictions  is  the 
major  topic  of  this  article.  The  sources  and  effects 
of  ocean  pollution  are  recognized  as  being  an  in- 
tegral problem  affected  by  man's  increasing  in- 
fluence over  the  biosphere.  To  meet  the  problem  of 
ocean  pollution  the  United  Nations  is  actively 
fostering  international  cooperation,  especially  at 
the  stage  of  building  man's  knowledge  and  un- 
derstanding of  the  oceans.  A  program  under  the 
direction  of  the  Intergovernmental  Oceanographic 
Commission  of  UNESCO  is  currently  studying  the 
following  areas:  ( 1 )  problems  of  ocean  atmospher- 
ic interaction  and  circulation;  (2)  marine  resources 
in  their  relation  to  the  marine  environment;  (3) 
marine  pollution;  and  (4)  geology,  geophysics  and 
mineral  resources  beneath  the  sea.  The  article  con- 
siders various  programs  presently  in  progress  under 
United  Nations  supervision.  Special  attention  is 
given  to  recent  efforts  by  the  United  Nations  in 
establishing  fundamental  legal  principals  concern- 
ing ocean  pollution.  The  general  approach  adopted 
in  the  1967  Treaty  on  Outer  Space  is  providing  an 
example  for  planners  in  the  area  of  ocean  pollution 
control.  (Horwitz-Florida) 
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THE  1969  BRUSSELS  CONVENTION  ON  CIVIL 
LIABILITY  FOR  OIL  POLLUTION, 

New  York  Univ.,  N.Y.  School  of  Law. 

N.  J.  Healy. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of    Water    Pollution, 

March  12-13,  1970,  Columbia  University  School  of 

Law,  New  York,  p.  105-1 13.  9  p. 


Descriptors:  'International  law,  'Political  aspects, 
'Insurance,  'Ships,  Oil,  Oil  industry,  Oil  wastes, 
Transportation,  Water  pollution  sources,  Water 
pollution,  International  commissions,  Integrna- 
tional  waters,  Governments,  Jurisdiction,  Compen- 
sation, Water  pollution  effects,  Legislation. 

The  topic  of  insurance  for  marine  oil  pollution 
claims  is  divided  into  three  basic  categories:  ( 1 ) 
claims  for  physical  damage  to  shorefront  property 
and  other  vessels,  (2)  claims  for  damage  to  intangi- 
ble interests,  and  ( 3 )  claims  for  the  cost  of  taking 
pregentive  measures  once  a  spill  has  occurred  and 
for  the  cost  of  cleaning  it  up.  The  third  category 
comprises  the  major  area  of  consideration.  The 
most  serious  issue  in  this  area  is  presently  the 
question  of  limitation  of  the  amount  of  the 
shipowner's  liability.  The  author  concludes  that 
some  improvement  should  be  made  in  our  existing 
domestic  law  and  in  the  laws  of  other  maritime 
countries  concerning  the  method  of  compensating 
those  who  suffer  as  a  result  of  marine  oil  pollution, 
without  placing  an  unbearable  risk  of  loss  upon  the 
shipping  industry.  Methods  presently  being  con- 
sidered to  meet  this  problem  include  an  interna- 
tional revolving  fund  and  the  imposition  of  strict 
liability  upon  the  cargo  itself.  The  article  concludes 
with  a  consideration  of  the  strict  liability  plan 
adopted  by  the  Conference  at  Brussels.  (Horwitz- 
Florida) 
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POSITIVE  INCENTIVES  AND  NEGATIVE  CON- 
TROLS, 

D.  E.  Nicoll. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p.  287-290.  4  p. 

Descriptors:  'Water  policy,  'Water  pollution  con- 
trol, 'Economic  efficiency,  'Evaluation,  Water 
pollution,  Water  quality,  Water  quality  control, 
Pollution  abatement,  Administrative  agencies, 
Waste  treatment,  Taxes,  Standards,  Benefits, 
Monetary  benefits,  Treatment  facilities.  Waste 
water  treatment. 

Presently  we  are  moving  toward  a  more  crowded 
society,  oriented  toward  the  consumption  of  goods 
and  services  and  dominated  by  a  desire  for  con- 
venience, from  the  individual  automobile  to  the 
garbage  disposal.  Our  society  is  placing  heavier  de- 
mands on  our  resources  and  adding  to  the  con- 
timination  of  the  environment.  According  to  the 
author,  it  is  in  this  atmosphere  that  more  and  more 
questions  are  being  raised  about  the  adequacy  of 
existing  techniques  for  control  and  abatement  of 
pollution.  Present  law  supports  and  relies  on  state, 
interstate  and  local  action,  with  standby  federal 
authority  where  the  states  fail  to  act.  Its  implemen- 
tation depends  on  the  sewage  treatment  construc- 
tion grant  program  and  legal  enforcement  of  stan- 
dards. Because  the  program  hasn't  kept  pace  with 
the  revolution  of  rising  environmental  expectations 
and  has  suffered  from  a  shortage  of  funds  and  in- 
adequate establishment  of  priorities,  the  federal 
program  has  come  under  attack  by  resource 
economists  and  others.  Therefore,  the  author 
discusses  alternatives,  including  effulent  taxes  and 
incentives  for  waste  treatment  and  a  river  basin 
system  in  which  public  agencies  would  collect  and 
treat  all  wastes  and  then  bill  the  dischargers  for  the 
cost.  (Gallagher-Florida) 
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POSITIVE  INCENTIVES  AND  NEGATIVE  CON- 
TROLS, 

Delaware  River  Basin  Commission,  Trenton,  N.J. 

W.  Miller. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of   Water    Pollution, 

March    12-13,    1970,   Columbia   University    Law 

School,  New  York,  New  York,  p.  290-298.  9  p,  1 

ref. 


52 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


Descriptors:  'Water  pollution  control,  'Evalua- 
tion,  'Future  planning  (Projected),  'Institutional 
constraints,  Water  pollution,  Water  quality,  Water 
quality  control,  Pollution  abatement,  Taxes, 
Economic  efficiency,  Legal  aspects.  Monetary 
benefits,  Project  planning,  Resource  allocation,  So- 
cial aspects,  Political  aspects,  Environmental 
sanitation,  Public  benefits,  Water  policy. 

On  the  issue  of  positive  incentives  and  negative 
controls  for  pollution  abatement,  the  author  di- 
vides his  comments  into  six  basic  points.  A  systems 
approach  to  the  problems  of  environmental  quality 
should  be  the  basis  of  water  pollution  control  and 
abatement  measures.  The  objectives  and  principles 
of  cost  allocation,  rather  than  the  reactions  of  the 
discharger,  should  determine  the  choice  of  en- 
forcement method.  The  allocation  of  the  limited  as- 
similative capacity  of  a  given  body  of  water  is  a 
necessary  step  in  the  process.  There  is  room  for  the 
use  of  improved  conventional  police  power.  If  the 
taxing  power  is  to  be  used,  it  should  be  distin- 
guished from  effluent  charges,  which  are  normally 
charges  for  a  service.  There  is  much  room  here  to 
evaluate  the  spending  power  of  government  versus 
the  spending  power  of  the  private  sector.  The 
author  concludes  that  it  is  too  early  to  select  any 
one  approach  to  the  goal  of  pollution  abatement.  It 
is  not  necessary,  however,  to  depend  upon  a  carrot 
or  stick  approach  when  the  entire  society  is  now  so 
responsive  to  environmental  quality.  (Gallagher- 
Florida) 
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INTRODUCTION  OF  A  BILL  TO  AMEND  THE 
CLEAN  AIR  ACT  AND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00241 


A  BILL  TO   AMEND  THE  FEDERAL  POLLU- 
TION CONTROL  ACT,  AS  AMENDED. 

For  primary  bibliographic  entry  see  Field  06E. 
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AN  ACT  TO  BAN  HIGH  PHOSPHATE  DETER- 
GENTS. 

For  primary  bibliographic  entry  see  Field  06E. 
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AN  ACT  CONCERNING  THE  INSURANCE  OR 
BONDING  OF  OIL  COMPANIES  AND  CAR- 
RIERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W  72-00245 


CLEAN  WATER  FOR  MISSISSIPPI'S  ESTUA- 
RIES. 

Summary,  Mississippi  Public  Meeting,  National 
Estuarine  Pollution  Study,  January  17,  1968,Bilox- 
i,  Mississippi,  Federal  Water  Pollution  Control  Ad- 
ministration, Atlanta,  Georgia.  10  p,  5  photo. 

Descriptors:  'Mississippi,  'Estuaries,  'Environ- 
mental sanitation,  'Water  pollution  control,  Water 
resources  development,  Project  planning,  Pollution 
abatement,  Feasibility  studies,  Administrative 
agencies,  Interstate  commissions,  Fishing,  Recrea- 
tion demand,  Industries,  Water  users,  Federal 
government,  Water  quality  control,  Standards, 
Waste  disposal,  Waste  treatment,  Treatment  facili- 
ties, Oysters,  Commercial  fishing. 
Identifiers:  'Federal  Water  Pollution  Control  Ad- 
ministration, 'Clean  Water  Restoration  Act  of 
1966,  National  Estuarine  Pollution  Study. 

The  Clean  Water  Restoration  Act  of  1966 
authorized  the  National  Estuarine  Pollution  Study 
to  be  conducted  by  the  Federal  Water  Pollution 
Control  Administration.  At  public  meetings, 
estuarine  water  users'  views  concerning  the 
problems  of  water  pollution   control  were   con- 


sidered. These  statements  are  herein  summarized 
in  seven  categories:  planning,  responsibility,  com- 
mercial fishing,  industry,  navigation,  recreation, 
and  research.  Various  Mississippi  planning  com- 
missions have  conducted  long-range  studies  regard- 
ing population  growth,  economic  potential,  and 
land  use  analysis.  Further  detailed  studies  will  look 
at  tourism,  industrial  development  potential,  and 
the  role  of  public  utilities  in  controlling  water  pol- 
lution. Mississippi  continues  to  assume  more 
responsibility  in  pollution  control  through  intra- 
state and  interstate  cooperation.  Criticism  is 
directed  at  the  federal  government's  failure  to  con- 
sult with  state  agencies  and  allow  them  to  enforce 
regulations.  Both  commercial  fishing  and  industrial 
interests  recognized  the  necessity  of  better  waste 
treatment  processes  and  more  realistic  water  quali- 
ty standards  and  monitoring  efforts.  Several  groups 
spoke  about  the  deleterious  effects  of  water  pollu- 
tion upon  the  recreation  potential  of  Mississippi. 
The  Gulf  States  Marine  Fisheries  Commission  and 
other  research  groups  commented  on  estuarine 
programs  presently  being  conducted.  (Rees- 
Florida) 
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GREAT  LAKES  POLLUTION, 

J.  D.  Dingell. 

In:  The  Great  Lakes— How  Many  Masters  Can  They 
Serve.  1 1th  Annual  Conference,  Michigan  Natural 
Resources  Council,  Lansing,  Michigan,  p  19-26, 
October  1968.  8  p. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution control,  'Pollution  abatement,  'Great 
Lakes,  Water  pollution,  Water  pollution  effects, 
Water  quality,  Water  quality  control,  Pollutants, 
Environmental  sanitation,  Water  policy,  Lake  Erie, 
Lake  Huron,  Lake  Ontario,  Lake  Michigan,  Lake 
Superior,  Federal  government,  State  governments, 
Local  governments,  Cities,  Standards,  Regulation. 

Federal  action  is  necessary  to  control  and  abate 
pollution:  state  and  local  governments  do  not  have 
the  resources,  and  pollution  is  not  merely  a  local 
problem.  The  following  factors  constitute  the 
major  problems  facing  the  Great  Lakes;  ( 1 )  over- 
enrichment,  (2)  a  buildup  of  dissolved  solids,  (3) 
bacterial  contamination,  (4)  chemical  contamina- 
tion from  industrial  waste  discharges,  and  (5)  ox- 
ygen depletion.  The  present  state  of  pollution  of 
each  of  the  Great  Lakes  is  explained.  Water  pollu- 
tion can  be  controlled.  All  of  the  states  and  territo- 
ries have  filed  letters  of  intent  to  establish  water 
quality  standards.  A  list  of  sixteen  immediate  ac- 
tions necessary  to  save  the  Great  Lakes  is  set  forth. 
The  Secretary  of  Interior  should  have  the  authority 
to  set  standards  for  intra-state  waters  as  well  as  in- 
terstate. (Robinson-Florida) 
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TANKER  OWNERS  VOLUNTARY  AGREE- 
MENT CONCERNING  LIABDLITY  FOR  OIL 
POLLUTION. 

For  primary  bibliographic  entry  see  Field  06E. 
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JURISDICTION    OF    THE    DEPARTMENT    OF 
AIR  AND  WATER  POLLUTION  CONTROL, 

For  primary  bibliographic  entry  see  Field  06E. 
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PRINCIPLES  OF  RESPONSIBOJTY  IN  INTER- 
NATIONAL LAW, 

Columbia  Univ.,  N.Y.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  06E. 
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LAWYERS  AS  HUMAN  ENVIRONMEN- 
TALISTS ADVOCATE'S  ENVIRONMENTAL 
ADVICE, 

For  primary  bibliographic  entry  see  Field  06E. 
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THE  USE  OF  THE  CORPS  OF  ENGINEERS 
PERMIT  AUTHORITY  AS  A  TOOL  FOR  DE- 
FENDING THE  ENVHtONMENT, 

Stanford  Univ.,  Palo  Alto,  Calif.  School  of  Law. 
D.  M.Casto.III. 

Natural  Resources  Journal,  Vol  11,  No  1,  p  1-47, 
1971.  47  p,  134  ref. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Water  permits,  'Rivers  and  Har- 
bors Act,  'Legislation,  Environmental  engineering, 
Water  pollution  sources,  Water  pollution  effects, 
Federal  government,  Administrative  agencies, 
Navigable  waters,  Navigation,  Ships,  Docks,  Struc- 
tures, Sewage  effluents,  Thermal  pollution,  Oil 
wastes,  Discharges  (Water),  Municipal  wastes, 
Banks,  Water  policy,  Wildlife  conservation. 
Damages,  Remedies. 

The  Army  Corps  of  Engineers'  permit  authority  is 
examined  as  being  the  best  tool  available  to  regu- 
late national  water  resources.  The  statutory 
background  for  this  authority  includes:  ( 1 )  section 
10  of  the  Rivers  and  Harbors  Act,  particularly  that 
part  defining  'any  obstruction'  and  'navigation';  (2) 
section  13  of  the  Refuse  Act,  defining  'refuse'  and 
exceptions  to  that  broad  definition;  (3)  the  Fish 
and  Wildlife  Coordination  Act,  which  emphasizes 
consideration  of  environmental  factors  in  permit 
applications;  (4)  the  National  Environmental  Pol- 
icy Act;  and  (5)  the  Water  Quality  Improvement 
Act  of  1970.  Administrative  factors  examined  in- 
clude the  Memorandum  of  Understanding  coor- 
dinating permit  application  processing  between  the 
Corps  of  Engineers  and  the  Interior  Department, 
and  the  Corps'  permit  regulations.  The  permit 
procedure  and  its  disadvantages  are  discussed,  par- 
ticularly respecting:  (1)  offshore  drilling,  (2)  ad- 
ministrative inaction  or  malfeasance,  (3)  poor  in- 
teragency coordination,  (4)  questionable  strength 
of  penalties,  and  (5)  purposeful  delays  in  permit 
applications.  Private  litigation  is  discussed  with 
respect  to  the  qui  tarn  procedure  that  fosters  citizen 
participation  by  returning  one-half  of  levied  fines 
to  informers  and  procedural  problems  of  standing 
and  burden  of  proof.  (Rees-Florida) 
W72-00253 


OIL  POLLUTION  CONTROL  IN  THE  CANADI- 
AN ARCTIC, 
Ottawa  Univ.  (Ontario). 
D.  Pharand. 

Texas  International  Law  Journal,  Vol  7,  No  1 ,  p  45- 
72,  Spring  1971.  85  ref. 

Descriptors:  'International  law,  'Arctic  Ocean, 
'Oil,  'Water  pollution  control,  Water  pollution, 
Water  pollution  sources,  Foreign  countries,  Oil  in- 
dustry, Exploration,  Exploitation,  International 
waters,  Foreign  waters,  Treaties,  International 
commissions,  Water  quality,  Water  quality  control. 
Pollutants,  Pollution  abatement.  Legislation,  Regu- 
lation, Arctic,  Polar  regions,  Water  pollution  ef- 
fects. 

Along  with  the  Torrey  Canyon  and  Santa  Barbara 
Channel  incidents,  the  Prudhoe  Bay  discovery  and 
the  Manhattan  Northwest  Passage  have  caused 
concern  over  oil  pollution  in  the  Arctic.  The  vari- 
ous international  conventions  have  not  been 
adequate  to  dispel  the  Canadian  fear  of  Arctic  oil 
pollution.  The  1954  London  Convention  for 
Prevention  of  Pollution  of  the  Sea  by  Oil  does  not 
cover  accidental  pollution.  The  Intergovernmental 
Maritime  Consultative  Organization  (IMCO)  Con- 
vention Relating  to  Intervention  on  the  High  Seas 
in  Cases  of  Oil  Pollution  Damage  recognizes  the 
right  of  a  coastal  state  to  self-protection  from  pollu- 
tion, but  restrictions  on  intervention  inhibit  its  ef- 
fectiveness. Furthermore,  provisions  of  the  Con- 
vention on  Civil  Liability  for  Oil  Pollution  Damage 
are  inadequate  protection  for  Canada.  Hence  the 
Canadian  Arctic  Waters  Pollution  Prevention  Act 
imposes  strict  liability  for  arctic  pollution;  proof  of 
financial  responsibility  may  be  required  and 
shipping  safety  control  zones  may  be  established.  A 
pollution  prevention  officer  will  have  extensive 
powers.  Canada  contends  the  Act  is  consistent  with 
international  law  because:  ( 1 )  freedom  of  the  high 
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seas   is   inapplicable   to   arctic   waters,   (2)    the 
Northwest  Passage  is  not  an  international  strait, 
and  (3)  the  Act  is  based  on  self-defense.  (Hart- 
Florida) 
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FEDERAL  WATER  POLLUTION  LEGISLA- 
TION AND  REGULATIONS  WITH  PARTICU- 
LAR REFERENCE  TO  THE  OIL  INDUSTRY, 

Gulf  Oil  Co.,  Houston,  Tex. 

K.  C.  Keener. 

Natural  Resources  Lawyer,  Vol  4,  No  3,  p  484-S04, 

July  1971.21  p,  129  ref. 

Descriptors:  'Federal  government,  *  Water  pollu- 
tion control,  'Oil  industry,  'Legislation,  Legal 
aspects,  Rivers  and  Harbors  Act,  Water  Quality 
Act,  State  governments,  Regulation,  Standards, 
Water  pollution,  Water  pollution  sources,  Water 
pollution  effects,  Water  quality,  Water  quality  con- 
trol, Pollutants,  Pollution  abatement,  Remedies, 
Administrative  agencies,  Administration. 
Identifiers:  'Federal  Water  Pollution  Control  Act. 

Federal  water  pollution  legislation  and  regulations 
have  become  increasingly  complex.  The  Federal 
Water  Pollution  Control  Act  was  enacted  in  1948 
and  provides  a  comprehensive  scheme  of  water 
pollution  control.  A  joint  federal-state  enforcement 
program  is  established  by  the  Act,  under  which  the 
state  has  the  initial  burden  of  implementing  regula- 
tory plans.  Federal  authorities  may  act  only  when 
the  state  fails  to  act  or  requests  assistance.  Section 
II  of  the  Act  was  introduced  by  the  Water  Quality 
Improvement  Act  of  1970,  and  it  uses  a  different 
scheme  to  combat  oil  pollution.  In  addition  to  in- 
terstate and  navigable  waters,  section  II  applies  to 
waters  in  the  contiguous  zone.  A  violator  of  section 
II  is  liable  for  clean-up  costs  of  oil  discharges,  and  a 
$10,000  civil  penalty  may  be  imposed  for  knowing 
violation.  The  Refuse  Act  of  1 899  also  prohibits  oil 
discharges  in  navigable  waters;  prosecution  may  be 
sought  under  it  although  water  quality  standards 
are  not  violated.  The  Outer  Continental  Shelf 
Lands  Act  regulates  pollution  from  oil  and  gas  ex- 
ploration and  production  in  offshore  waters. 
Furthermore,  the  Hazardous  Materials  Act,  the  fish 
and  Wildlife  Coordination  Act,  and  the  National 
Environmental  Policy  Act  are  involved  in  regulat- 
ing pollution.  (Hart-Florida) 
W72-00255 


SUING  THE  POLLUTER:  APPROACHES  TO 
ACHD2VE  STANDING, 

C.J.Blake. 

Alaska  Law  Journal,  Vol  9,  No  5,  p  47-66,  May 

1971. 20  p,  116ref. 

Descriptors:  'Pollution  abatement,  'Remedies, 
'Environmental         sanitation,  'Adjudication 

procedure,  'Public  rights,  Judicial  decisions,  Legal 
aspects,  Legislation,  Water  pollution,  Air  pollution, 
Ecology,  Federal  government,  Taxes,  Conserva- 
tion, Natural  resources,  Institutional  constraints. 

Before  one  may  sue  a  polluter  he  must  establish 
standing  to  sue.  Methods  of  achieving  standing,  and 
the  problems  inherent  in  each  approach  are 
discussed  in  this  article.  Leading  cases  in  each  area 
are  evaluated.  Traditional  remedies  such  as  tort  law 
and  public  nuisance  abatement  suits  present  nu- 
merous obstacles.  Standing  in  a  taxpayer's  suit  de- 
pends upon  the  type  of  injury  and  the  nature  of  the 
defendant.  The  Administrative  Procedure  Act  pro- 
vides a  remedy  against  the  federal  government 
without  the  uncertainty  accompanying  a  taxpayer's 
suit.  Conservation  minded  shareholders  may  bring 
shareholders'  derivative  suits.  A  possible  basis  for  a 
suit  against  unincorporated  or  closely-held  cor- 
porations would  be  a  suit  under  the  civil  rights 
statutes.  This  is  a  novel  approach  which  courts  may 
be  reluctant  to  accept.  A  writ  of  mandamus  is  a 
possible  remedy  against  either  a  private  or  govern- 
mental polluter.  Some  of  the  approaches  suggested 
in  this  article  will  work  better  in  given  situations 
than  others.  The  taxpayer's  suit  and  the  Adminis- 
trative Procedure  Act  should  be  used  whenever 


possible.  If  these  remedies  cannot  be  used,  the 
shareholder's  derivative  suit  should  be  used.  The 
civil  rights  approach  and  mandamus  should  be  used 
only  as  a  last  resort.  (Robinson-Florida) 
W72-00256 


TORT  LIABILITY  AND  THE  OIL  AND  GAS  IN- 
DUSTRY, 

Texas  Univ.,  Austin.  School  of  Law. 

P.  Keeton,  and  L.  Jones,  Jr. 

Texas    Law    Review,    Vol    35,    No    1,    p    1-19, 

November  1956. 64  ref. 

Descriptors:  'Texas,  'Oil  industry,  'Damages, 
'Remedies,  Oil,  Oil  fields,  Oil  wastes,  Drilling, 
Natural  gas,  Livestock,  Land  tenure,  Leases,  Judi- 
cial decisions,  Legal  aspects,  Water  pollution 
sources,  Water  pollution  effects. 

The  escape  of  deleterious  substances  during  the 
various  phases  or  petroleum  production  has 
resulted  in  damages  to  real  and  personal  property. 
When  litigation  develops,  the  initial  question  is 
whether  the  damage  was  sustained  by  the  leased 
premises  or  by  adjacent  land.  Mineral  leases  create 
in  the  lessee  the  dominant  estate  in  the  land's  sur- 
face. Thus,  the  lessee  is  permitted  to  occupy  such 
space  and  do  such  damage  as  is  reasonably  necessa- 
ry to  conduct  the  operations  permitted  by  the  lease. 
Generally,  the  operator  is  not  liable  for  injury  to 
the  livestock  of  an  agricultural  lessee  because  he  is 
under  no  duty  to  fence  off  his  wells.  Additionally, 
the  operator  is  not  liable  for  damages  caused  by  the 
unintentional  escape  of  deleterious  substances  ab- 
sent proof  of  negligence.  Because  this  is  a  common 
situation,  a  detailed  discussion  is  made  on  this 
point.  Since  the  burden  of  proof  is  on  the  lessor  or 
the  agricultural  lessee  to  prove  negligence,  the  res 
ipsa  loquitur  doctrine  has  been  allowed  in  proving 
negligence.  (Shelnut-Florida) 
W72-00257 


PULP-MILL  WASTE-WATER  DISCHARGES 
INTO  PUGET  SOUND:  AN  INDUSTRY  VIEW- 
POINT, 

Northwest  Pulp   and   Paper  Assocation,  Seattle, 

Wash. 

D.  J.  Benson. 

Water  Resource  Management  and  Public  Policy 

(ed  T.  H.  Campbell  and  R.  O.  Sylvester),  p  187- 

195,  1968. 9p. 

Descriptors:  'Washington,  'Pulp  wastes,  'Sulfite 
liquors,  'Water  quality  control,  Legislation,  Legal 
aspects,  Industrial  wastes,  Chemical  wastes,  Water 
pollution,  Water  pollution  sources,  Water  pollution 
effects,  Water  pollution  control,  Water  quality.  Ad- 
ministration, Administrative  agencies,  Standards, 
Permits,  Regulation,  Water  law,  Pulp  and  paper  in- 
dustry. 

A  great  deal  of  difficulty  has  been  encountered  in 
attempting  to  get  Puget  Sound's  sulfite  pulp  mills  to 
recover  spent  sulfite  liquors  harmful  to  fish  and 
oysters.  If  management  and  public  agencies  can 
agree  on  the  problem  a  rational  and  technical  solu- 
tion is  more  likely  than  if  legal  enforcement  is  used. 
A  basic  concept  of  water  quality  control  is  the 
theory  of  downstream  beneficial  use  which  means 
that  upstream  residents  will  control  discharges  to 
avoid  the  impairment  of  downstream  beneficial 
uses.  Examples  of  beneficial  uses  and  contaminants 
are  listed.  Enforcement  consists  of  a  continual  as- 
sessment of  water  quality  and  beneficial  uses  and 
the  development  of  waste  discharge  requirements. 
Reasonable  control  measures  should  also  be 
established.  Industrial  problems  and  industrial 
reasons  for  choosing  locations  are  discussed. 
Planning  is  necessary  to  determine  the  potential  of 
a  basin  for  supporting  industry.  Zoning  could  be 
used  to  help  achieve  the  maximum  beneficial  use  of 
water  resources.  As  water  resource  use  increases, 
cities  and  manufacturers  must  go  to  higher  levels  of 
discharge  control,  but  they  must  plan  to  prepare  for 
this.  (Robinson-Florida) 
W72-00258 


PROPOSED  REGULATIONS  OF  THE  DEPART- 
MENT OF  INTERIOR  ON  OIL  POLLUTION 
UNDER  THE  WATER  QUALITY  IMPROVE- 
MENT ACT  OF  1970. 

Hearing-Subcomm  on  Air  and  Water  Pollution- 
Comm  on  Public  Works,  US  Senate,  91st  Cong,  2d 
Sess,  August  4,  1 970.  44  p,  3  tab. 

Descriptors:  'Water  Quality  Act,  'Oil  wastes, 
'Water  pollution  control,  'Legal  aspects,  Naviga- 
ble waters,  United  States,  Administrative  agencies. 
Federal  government,  Water  quality  control,  Stan- 
dards, Discharge  (Water),  Water  pollution  sources, 
Acid  mine  drainage,  Pesticides,  Environmental  ef- 
fects, Waste  treatment,  Treatment  facilities.  State 
jurisdiction,  Investigations,  Planning,  Public  health, 
Pollution  abatement,  Budgeting,  Government 
fmance. 

In  order  to  implement  the  Water  Quality  Improve- 
ment Act,  the  Department  of  the  Interior  proposed 
regulations  on  oil  pollution  discharges  into  naviga- 
ble waters.  The  Senate  Subcommittee  on  Air  and 
Water  Pollution  conducted  a  hearing  to  determine 
the  effect  of  sections  610.6,  610.9  of  these  regula- 
tions regarding  the  exclusion  of  de  minimis 
discharges'  from  the  prohibition  against  discharg- 
ing oil  in  'harmful  quantities'  as  provided  by  section 
11  (b)  (3)  of  the  Act.  The  Subcommittee  con- 
sidered whether  these  sections  were  directly  con- 
trary to  congressional  intent  in  the  Act.  Section 
610.6  would  require  a  properly  functioning  vessel 
to  report  under  a  notice  provision  de  minimis 
discharges,  which  obligation  Congress  believed  to 
be  burdensome.  The  section  also  establishes  exclu- 
sions to  an  otherwise  strict  liability  for  discharges. 
The  Subcommittee  believed  the  proposed  regula- 
tions, by  not  incorporating  the  precise  statutory 
language  regarding  specifically  excepted  areas  of 
water  activity,  had  drastically  modified  the  express 
intent  of  Congress.  Exclusions  from  the  'harmful 
quantities'  definition  were  limited  to  discharges: 
(1)  from  properly  functioning  vessels,  (2)  from 
acts  of  third  parties,  (3)  from  Acts  of  God,  (4) 
when  necessary  to  save  human  life,  and  (5)  those 
permissibly  allowed  in  contiguous  zones.  (Rees- 
Florida) 
W72-00259 


LOANS  TO  RURAL  AREAS  FOR  WATER 
SUPPLY  AND  SEWAGE  DISPOSAL  SYSTEMS. 

Hearing  -  Subcomm  on  Conservation  and  Credit  - 
Comm  on  Agriculture,  House  of  Representatives, 
89th  Cong,  1st  Sess,  July  29,  1965.67  p,  4  tab. 

Descriptors:  'Rural  areas,  'Water  supply,  'Sewage 
disposal,  'Federal  government,  'Loans,  Grants, 
State  governments,  Sewage  treatment,  Treatment 
facilities,  Construction  costs,  Design  standards, 
Water  storage.  Water  treatment,  Water  purifica- 
tion, Drainage  systems,  Irrigation,  Easements, 
Economic  feasibility,  Water  rights,  Domestic 
water,  Farms,  Soil  conservation,  Legislation. 
Identifiers:  'Farmers  Home  Administration  Act  of 
1961. 

The  House  Subcommittee  on  Conservation  and 
Credit  of  the  Committee  on  Agriculture  held  a 
hearing  to  discuss  legislation  which  would  amend 
the  Consolidated  Farmers  Home  Administration 
Act  of  1961 .  The  amendment  authorizes  the  Secre- 
tary of  Agriculture  to  make  or  insure  loans,  not  ex- 
ceeding five  million  dollars,  to  public  and  quasi- 
public  agencies  and  non-profit  corporations  for 
water  supply  and  water  systems  serving  rural  areas. 
The  secretary  would  be  authorized  to  make  grants 
in  aid,  not  exceeding  twenty-five  million  in  any 
fiscal  year,  to  finance  community  development 
projects  for  water  storage  treatment,  purification, 
and  distribution.  The  amendment  also  increases  the 
limit  on  insurable  loans  from  two-hundred  to  four 
hundred  and  fifty  million  dollars.  It  would  also  in- 
crease the  amount  of  loans  which  the  Secretary  can 
hold  at  any  one  time  for  future  sale  from  the 
present  twenty-five  million  to  fifty  million  dollars. 
A  rural  area  is  defined  as  one  primarily  engaged  in 
or  associated  with  agriculture  and  having  a  popula- 
tion of  not  more  than  5,000.  The  present  popula- 
tion limitation  of  2,500  primarily  serves  farmers 
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and  other  rural   residents.   Statements  and  cor- 
respondence submitted  to  the  Subcommittee  are 
set  forth.  (Rees-Florida) 
W72-00260 


INTERFERENCE      WITH      STREAMS      AND 
WATERS;  PROTECTION  OF  FISH  AND  GAME. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00261 


WATER  POLLUTION  CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00262 


POLLUTION  CONTROL  AGENCY. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00263 


LICENSING  AND  REGULATION  OF  USE  OF 
OIL  SPILL  CLEANUP  AGENTS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00264 


SEWAGE  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00265 


SALES  AND  USE  TAX. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00266 


WATER  POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00267 


POWER  FOR  TOMORROW:  THE  SITING 
DILEMMA, 

Consolidated  Edison  Co.  of  New  York,  Inc.,  N.Y. 
C.  F.  Luce. 

Environmental  Law,  Vol  1 ,  No  1 ,  p  60-7 1 ,  Spring 
1970.  12p,27ref. 

Descriptors:  *Sites,  *Electric  power  production, 
'Environmental  effects,  'Administrative  decisions, 
Powerplants,  Adjudication  procedure,  Legal 
aspects,  Permits,  Regulation,  State  governments, 
Local  governments.  Federal  government,  Jurisdic- 
tion, Water  pollution  sources,  Administrative  agen- 
cies, Legislation,  Power  system  operations,  Electric 
power  demand,  Thermal  pollution,  Environmental 
engineering,  Transmission  lines,  Nuclear  power- 
plants,  Hudson  River,  Water  pollution  control, 
New  York. 

Society  is  faced  with  the  dilemma  of  incompatibili- 
ty between  two  social  goals:  protection  of  the  en- 
vironment and  the  production  of  electricity.  Part  of 
this  dilemma  is  the  decision  of  where  to  place 
production  facilities.  Examples  are  given  which  il- 
lustrate environmental  objections  to  power  plant 
siting.  Many  required  approvals  from  governmental 
agencies  for  a  new  power  plant  involve  environ- 
mental issues.  A  final  negative  decision  on  any 
point  can  cancel  an  entire  project.  The  procedure 
followed  in  obtaining  a  permit  from  the  Atomic 
Energy  Commission  is  illustrated.  Such  a  permit  is 
only  one  of  many  required  for  building  or  operating 
a  new  power  plant.  Laws  governing  the  construc- 
tion of  such  plants  are  weak.  There  is  no  coor- 
dinated, systematic  review  by  a  single  regulatory 
agency  in  which  all  the  factors  necessary  to  a  wise 
decision  are  considered.  Revision  of  these  laws 
should  provide  for  an  early  public  hearing,  expedi- 
tious judicial  review,  and  administrative  review  of 
advance  plans.  One  of  the  most  difficult  problems 
to  overcome  would  be  the  alteration  of  jurisdiction 
currently  held  by  federal,  state,  and  local  agencies. 
In  the  long  run,  the  resolution  of  the  siting  dilemma 
will  be  found  in  better  public  understanding  of  the 
issues  involved,  not  in  administrative  innovation. 
(Johnson-Florida) 
W72-00269 


THE  CHALLENGE  OF  ENVIRONMENTAL 
QUALITY:  AN  OUTLINE  OF  REMEDIES  TO 
MEET  IT, 

N.  Peterson,  and  R.  Lawrence. 

Environmental  Law,  Vol  1,  No  1,  p  72-91,  Spring 

1970.20p,94ref. 

Descriptors:  'Remedies,  'Environmental  sanita- 
tion, 'Oregon,  'Pollution  abatement,  'Damages, 
Permits,  Legal  aspects,  Regulation,  Administrative 
agencies,  Jurisdiction,  Water  rights,  Administra- 
tion, State  governments,  Water  pollution,  Con- 
demnation, Easements,  Environmental  effects,  Ad- 
judication procedure,  Water  quality  control.  Water 
utilization,  Standards,  Water  pollution  control,  Ju- 
dicial decisions. 
Identifiers:  'Public  trust  doctrine. 

Among  the  legal  remedies  for  pollution  in  Oregon 
are  the  following:  ( 1 )  administrative  remedies,  (2) 
private  law  enforcement,  (3)  civil  remedies  for  in- 
juries to  land,  and  (4)  civil  remedies  for  personal 
injuries.  An  administrative  agency  has  been  set  up 
to  protect  Oregon's  waters.  A  permit  from  this 
agency  is  required  before  wastes  may  be 
discharged.  Private  law  enforcement  includes  man- 
damus to  require  the  appropriate  public  official  to 
carry  out  his  duties  and  the  personal  presentation 
of  a  complaint  before  a  grand  jury.  Civil  remedies 
for  injuries  to  land  allow  a  party  to  enjoin  the  con- 
tinuation of  pollution  or  recover  damages  caused 
by  pollution.  Injunctions  may  be  obtained  under 
nuisance,  trespass,  or  the  public  trust  doctrine 
theory.  Recovery  for  damage  to  land  may  be  ob- 
tained when  the  injury  results  from  a  nuisance, 
trespass,  or  inverse  condemnation.  In  limited  situa- 
tions, punitive  damages  may  also  be  awarded.  Civil 
remedies  for  personal  injury  include  nuisance, 
trespass,  negligence,  and  possibly  battery.  All  of 
these  remedies  and  their  application  to  pollution 
problems  are  discussed  in  the  article.  Such  rights 
and  remedies  may  be  useful  in  meeting  the  environ- 
mental challenge  of  our  times.  Lawyers  with  cou- 
rage and  energy  can  meet  this  challenge.  To  fail 
may,  and  probably  will,  result  in  the  death  and 
destruction  of  mankind.  (Johnson-Florida) 
W72-00270 


PRIVATE  ACTION  UNDER  THE  PUBLIC 
TRUST:  AN  ENVIRONMENTAL  BILL  OF 
RIGHTS  FOR  CALIFORNIA, 

S.  P.  Chambers. 

Pacific  Law  Journal,  Vol  2,  No  2,  p  620-634,  1971 . 

15p,87ref. 

Descriptors:  'California,  'Public  rights,  'Pollution 
abatement,  'Political  aspects,  Legal  aspects, 
Legislation,  Water  pollution,  Water  pollution  con- 
trol, Judicial  decisions,  Public  health,  Air  pollution, 
Water  quality  control,  Jurisdiction,  Relative  rights. 
State  governments. 
Identifiers:  'Public  trust  doctrine. 

The  public  trust  doctrine  is  considered  as  a  means 
for  private  individuals  to  combat  California's  pollu- 
tion problems.  The  present  role  of  private  litigation 
in  pollution  control  is  considered,  with  emphasis 
on:  ( 1 )  private  nuisance  actions,  (2)  actions  based 
on  trespass,  (3)  actions  based  on  negligence,  (4) 
the  doctrine  of  strict  liability,  and  (5 )  actions  based 
on  federal  anti-trust  legislation.  These  theories  are 
deemed  inadequate  to  deal  with  the  problems  of 
pollution  control.  The  public  trust  doctrine  is  put 
forth  as  a  reasonable  alternative  that  can  allow 
private  actions  in  pollution  abatement.  In  its  most 
simple  form,  the  public  trust  concept  means  that 
certain  resources  are  held  by  the  state  in  trust  for 
all  the  people,  and  that  such  resources  cannot  be 
dissipated.  The  development  of  this  doctrine  is 
analyzed  from  its  beginnings  in  early  Roman  and 
English  law  to  recent  California  judicial  decisions. 
The  article  then  examines  the  strengths  and  weak- 
nesses of  the  Michigan  Environment  Protection 
Act,  which  adopted  the  public  trust  doctrine,  and 
recommends  an  improved  version  of  this  legislation 
for  California.  (Horwitz-Florida) 
W72-00272 


PROTECTION  OF  INLAND  WETLANDS; 
DISCHARGE  OF  WASTE  OR  DELETERIOUS 
SUBSTANCES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00274 


ACQUISITION    OF    SURFACE    LANDS    FOR 
WATER  QUALITY  CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00275 


MINERAL  WELL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00276 


THOMAS  J.  ANDERSON,  GORDON 
ROCKWELL  ENVIRONMENTAL  PROTEC- 
TION ACT  OF  1970. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00277 


PUBLIC  BATHING  BEACHES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00278 


IN  THE  MATTER  OF  MERCURY  STANDARDS. 

Opinion  of  the  Board,  No.  R70-5,  Illinois  Pollution 
Control  Board,  Springfield,  Illinois,  March  31, 
1971.  11  p. 

Descriptors:  'Illinois,  'Chemical  wastes,  'Stan- 
dards, 'Water  pollution  control,  Fish,  Public 
health,  Pollution  abatement.  Water  pollution,  Air 
pollution,  Water  pollution  sources,  Water  pollution 
effects,  Administration,  Administrative  agencies, 
Regulation,  Legal  aspects,  Political  aspects,  State 
governments,  State  jurisdiction,  Waste  disposal, 
Waste  treatment,  Industrial  waste,  Sewage  treat- 
ment, Metals,  Inspection,  Permits. 

The  pollution  control  board  sets  forth  the  factors 
that  prompted  the  adoption  of  mercury  control 
regulations,  an  evaluation  of  the  present  and  future 
effectiveness  of  the  regulations,  and  possible  future 
changes  in  the  regulation.  The  board  established 
the  maximum  mercury  concentration  in  water  at 
0.005  micrograms  per  liter.  This  standard  was 
thought  to  provide  a  margin  of  safety  against  direct 
adverse  effects  of  mercury  in  the  water,  protection 
against  the  occurrences  of  unsafe  concentrations  of 
mercury  in  fish,  protection  against  degradation  of 
waters  presently  relatively  free  of  mercury,  and  a 
reasonably  accurate  standard  for  measurement 
without  undue  expense.  The  board  felt  that  all  mer- 
cury discharges  should  be  kept  as  low  as  is 
reasonably  possible  because  mercury  is:  ( 1 )  so 
highly  toxic,  (2)  not  degradable,  (3)  biologically 
concentrated  in  fish,  and  (4)  readily  converted  to 
its  most  toxic  form.  The  principal  underlying  the 
regulation  is  that  no  discharge  of  mercury  shall  be 
allowed  unless  it  is  essentially  unavoidable.  The 
technical  feasibility  and  economic  reasonableness 
of  this  strict  effluent  limitation  on  mercury  is  con- 
sidered in  relation  to  chlor-alkali  manufacturing, 
laundry  operations,  hospitals,  various  laboratories, 
and  the  paint  industry.  (Horwitz-Florida) 
W72-00279 


INTERNATIONAL  LAW  AND  POLLUTION  OF 
INTERNATIONAL  RIVERS  AND  LAKES, 

British   Columbia    Univ.,    Vancouver.    School    of 

Law. 

C.  B.  Bourne. 

British  Columbia  University  Law  Review,  Vol  6, 

No  l,p  115-136,  June  1971.  22  p,  68  ref. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'International  waters,  'River  basin 
development,  Water  pollution,  Water  quality,  Pol- 
lution abatement,  International  commissions,  Inter- 
national Joint  Commission,  International  law, 
Treaties,  Water  law.  Legal  aspects,  Water  policy, 
Air  pollution,  Lakes,  Rivers,  River  basins. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


The  problem  of  maintaining  a  useable  water  supply 
in  the  future  is  discussed.  The  law  governing  water 
quality  in  international  rivers  is  rooted  in  the  law  of 
international  water  resources.  Rules  and  theories  of 
this  international  law  are  presented.  The  Helsinki 
Rules  adopted  by  the  International  Law  Associa- 
tion deal  with  water  pollution  of  international 
drainage  basins;  these  rules  are  evaluated  and  ex- 
plained. The  Trail  Smelter  Arbitration  between  the 
United  States  and  Canada  is  examined,  and  it  is 
found  that  the  problems  of  international  air  pollu- 
tion are  analogous  to  those  of  international  water 
pollution.  Certain  American  interstate  litigation  is 
discussed,  as  is  the  International  Joint  Commission 
created  by  Canada  and  the  United  States.  Interna- 
tional water  pollution  law  consists  of  rudimentary 
principles.  It  is  unlikely  that  regional  customary  law 
will  solve  existing  problems.  Existing  customary 
law  on  pollution  of  drainage  basins  will  probably  be 
displaced  by  treaties  providing  for  management 
and  control  of  international  drainage  basins  by  in- 
ternational joint  agencies.  (Robinson-Florida) 
W72-00280 


OIL  POLLUTION  PROBLEMS  ON  THE 
PACIFIC  COAST, 

British  Columbia   Univ.,   Vancouver.   School   of 

Law. 

J.  D.  Dunn,  and  J.  A.  Hargrave. 

British  Columbia  Law  Review,  Vol  6,  No  1,  p  137- 

165,  June  1971.  115ref. 

Descriptors:  *Water  pollution  control,  *Oil, 
♦Pacific  Ocean,  'Foreign  countries,  Water  pollu- 
tion, Water  pollution  sources,  Water  pollution  ef- 
fects, International  law,  International  waters, 
Legislation,  Treaties,  Pollutants,  Oil  industry, 
Ships,  Washington,  Arctic  Ocean,  Arctic, 
Remedies,  Legal  aspects,  Judicial  decisions. 

British  Columbia  has  not  been  threatened  by  oil 
pollution  on  a  large  scale;  nevertheless,  the  increas- 
ing number  of  tankers  and  the  Torrey  Canyon  dis- 
aster emphasize  the  necessity  for  protection  of  the 
Pacific  Coast  from  oil  pollution.  Admiralty  jurisdic- 
tion is  readily  available  over  vessels,  and  liability 
arises  from  the  seaworthiness  doctrine.  Under  ex- 
isting common  law,  liability  may  arise  from 
trespass,  nuisance,  negligence,  or  strict  liability 
under  the  doctrine  established  by  Rylands  v. 
Fletcher.  Negligence  is  the  best  common  law 
remedy,  but  its  effectiveness  is  diminished  by  the 
proximate  cause  and  foreseeability  doctrines  of  In 
Re  Polemis  and  the  Wagon  Mound.  Canadian 
federal  law  has  dealt  with  oil  pollution  in  a 
piecemeal  fashion.  Nevertheless,  the  Arctic  Waters 
Pollution  Prevention  Act  may  provide  comprehen- 
sive controls.  British  Columbia  provincial  legisla- 
tion is  not  directed  to  oil  pollution  of  the  sea.  Inter- 
national conventions  also  provide  inadequate  con- 
trol of  oil  pollution  at  sea.  The  Washington  State 
Act  provides  strict  liability  for  oil  pollution,  but  it, 
like  other  recent  laws,  does  not  provide  adequate 
preventive  measures.  Amendments  to  the  Canadi- 
an Shipping  Act,  not  yet  in  force,  however,  provide 
broad  powers  to  deal  with  accidents.  (Hart- 
Florida) 
W72-00281 


HOW  WE  GOT  THE  DIRTIEST  STREAM   IN 
AMERICA, 

House  of  Representatives,  Washington,  D.  C. 
B.  Eckhardt. 

Texas  International  Law  Journal,  Vol  7,  No  I ,  p  5- 
28,  Spring  1971.  24p,42  ref. 

Descriptors:  *TEXAS,  'Pollution  abatement,  'Ci- 
ties, 'Water  pollution  control,  Water  quality  con- 
trol, Local  governments.  State  governments.  Ad- 
ministrative agencies,  Administration,  Administra- 
tive decisions,  water  pollution,  Water  pollution 
sources,  Water  pollution  treatment,  Regulation, 
Standards,  Industrial  wastes,  Federal  government, 
Rivers  and  Harbors  Act,  Legal  aspects.  Legislation, 
Judicial  decisions,  Political  aspects,  Political  con- 
straints. 
Identifiers:  'Houston  ship  channel. 


The  Houston  Ship  Channel  is  polluted  by  both  in- 
dustry and  the  city  of  Houston.  Although  a  joint 
city-county  pollution  control  program  was  initiated 
in  1953,  it  failed  because  the  various  governments 
failed  to  provide  financial  support.  Houston's  own 
sewage  plants  were  primary  pollution  contributors. 
Various  industries  also  caused  much  of  the  pollu- 
tion. Texas  courts,  however,  held  that  a  corporate 
executive  could  not  be  liable  for  pollution  if  a  sub- 
ordinate may  have  actually  been  responsible.  They 
also  held  that  corporations  cannot  be  criminally 
prosecuted.  Hence,  corporations  were  free  to  pol- 
lute at  will.  Legislation  was  proposed  to  correct  this 
situation,  but  it  was  emasculated  through  effective 
lobbying  and  amendments.  The  Texas  Pollution 
Control  Act  was  finally  passed.  It  created  a  control 
board  composed  of  members  representing  pollut- 
ing industries.  The  federal  pollution  abatement 
program  has  also  been  ineffective,  but  prosecutions 
have  recently  begun  under  the  Refuse  Act. 
Houston  itself  has  an  encouraging  new  abatement 
program,  and  the  county  has  recently  won  prosecu- 
tions, although  state  action  is  still  ineffective. 
Amendments  to  state  law  and  revised  federal  water 
quality  standards  are  needed.  (Hart-Florida) 
W72-00282 


MAINE'S   OIL   SPILL   LEGISLATION:   CAN   A 

STATE  WITH  AN  EXTENSIVE  INTEREST  IN 

ITS  COASTAL  RESOURCES  PROTECT  ITSELF 

FROM    INADEQUACIES   IN   NATIONAL   AND 

INTERNATIONAL  LAW, 

Office  of  the  Governor,  Augusta,  Ma. 

P.  A.  Bradford. 

Texas  International  Law  Journal,  Vol  7,  No  1 ,  p  29- 

43,  Spring  1971.  1 5  p,  35  ref,  1  append. 

Descriptors:  'Maine,  'Oil  industry,  'Federal  ju- 
risdiction, 'Water  pollution  control,  Oil,  Water 
pollution  sources,  Water  pollution,  Water  pollution 
effects,  Damages,  Legal  aspects,  Legislation,  Pollu- 
tants, Ships,  Harbors,  Federal  government,  State 
governments,  Foreign  countries,  Treaties,  Foreign 
trade,  Import,  Export,  International  law,  State  ju- 
risdiction, Remedies,  Coasts. 
Identifiers:  'Constitutionality. 

Maine  recently  enacted  the  most  comprehensive 
oil  spill  control  law  in  the  United  States.  Maine  has 
the  only  deep  water  ports  on  the  Eastern  Seaboard 
capable  of  discharging  supertankers.  The  law  was 
enacted  to  protect  the  coastline  while  obtaining  the 
benefits  accompanying  the  oil  industry.  The  law 
creates  a  system  of  liability  and  damage  payments, 
more  stringent  than  federal  law,  and  establishes  a 
Coastal  Protection  Fund  funded  through  an  excise 
tax.  Oil  spill  prevention  and  control  activities  are 
conducted  by  the  fund,  and  it  may  be  used  to  pay 
damages  to  spill  victims.  In  that  instance,  the  fund 
may  proceed  against  a  tanker,  charterer,  owner, 
operator,  or  terminal  operator.  Potential  conflicts 
exist,  however,  with  three  areas  of  federal  jurisdic- 
tion: (1)  the  Limitation  of  Liability  Act,  (2)  the 
Commerce  Clause,  and  (3)  the  Import-Export 
Clause.  Nevertheless,  the  Maine  Act  probably  sur- 
mounts these  obstacles.  The  Act  would  be  super- 
seded if  the  United  States  accedes  to  the  Interna- 
tional Convention  on  Civil  Liability  for  Oil  Pollu- 
tion Damage,  but  the  provisions  of  the  Convention 
are  less  stringent  than  the  Maine  Act.  Pertinent 
provisions  of  the  Act  are  set  forth  in  the  Appendix. 
(Hart-Florida) 
W72-00283 


RULES  AND  REGULATIONS  FOR  THE 
DEVELOPMENT,  SUBMISSION  AND  ADOP- 
TION OF  WATER  POLLUTION  CONTROL 
AND  ABATEMENT  PLANS  FOR  SEWAGE 
DRAINAGE  BASINS. 
Washington  State  Dept.  of  Ecology,  Olympia. 

2d  edition,  1970.  8  p,  2  map. 

Descriptors:  'Washington,  'Water  pollution  con- 
trol, 'Sewage  disposal,  'Planning,  Pollution  abate- 
ment, Water  quality  control,  Regulation,  Adminis- 
trative agencies,  Coordination,  Standards,  Treat- 


ment facilities,  Water  conservation,  Air  pollution, 
Construction  costs,  Legislation,  Legal  aspects, 
State  governments,  Hydrology,  Adoption  of  prac- 
tices. 

The  rules  and  regulations  herein  set  forth  are  in- 
tended to  protect  and  preserve  present  and  future 
water  quality  and  be  consistent  with  quality  stan- 
dards for  interstate  and  intrastate  waters.  Within 
each  basin  an  agency  is  responsible  for  coordinat- 
ing water  pollution  control  and  abatement  planning 
efforts  and  shall  prepare  a  water  pollution  control 
and  abatement  plan.  Before  undertaking  specific 
planning  efforts,  the  agency  should  consider  the 
following  factors:  ( 1 )  the  physical  environment, 
(2)  social  and  economic  growth,  (3)  an  inventory 
of  existing  facilities  and  sources  of  wastes,  (4) 
present  and  future  water  pollution  control  needs, 
and  (5)  water  pollution  sources.  Other  factors  to  be 
considered  include:  interim  and  alternative  imple- 
mentation measures,  the  criteria  governing  sewer 
line  extensions,  and  other  phases  of  environmental 
quality.  A  planning  guide  is  provided  to  aid  in 
preparing  the  plan.  Any  capital  improvement  pro- 
gram should  include  an  approximate  construction 
schedule,  cost  estimates,  and  financial  arrange- 
ments. The  Water  Pollution  Control  Commission 
will  recognize  three  basic  phases  of  planning:  ( 1 ) 
control  and  abatement  plans,  (2)  preliminary  en- 
gineering reports,  and  (3)  construction  plans  and 
specifications.  Procedures  for  the  adoption  of  plans 
are  detailed.  (Shelnut-Florida) 
W72-00284 


RULES   AND   REGULATIONS  FOR   MINERAL 
EXPLORATION. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00285 


MULTI-MEDIA  CONFRONTATION-THE  EN- 
VIRONMENTALIST'S STRATEGY  FOR  A  'NO- 
-WIN'  AGENCY  PROCEEDING, 

I.  Like. 

Atomic  Energy  Law  Journal,  Vol  13,  No  1,  p  1-26, 

Spring  197 1.  26  p,  35  ref. 

Descriptors:  'Administrative  agencies,  'Adminis- 
trative decisions,  'Political  aspects,  'Environmen- 
tal sanitation,  Social  aspects,  Social  impact,  Educa- 
tion, Environment,  Administration,  Regulation, 
Legislation,  Legal  aspects,  Water  pollution  control, 
Technology,  Social  needs,  Social  values,  Social 
change,  Social  function,  Public  rights,  Relative 
rights,  Non-structural  alternatives. 

A  citizen  environmental  group  is  faced  with  for- 
midable legal  and  practical  difficulties  if  it  attempts 
to  challenge  the  issuance  of  a  construction  permit 
for  a  nuclear  powerplant  by  the  Atomic  Energy 
Commission.  A  lack  of  funds  and  the  unavailability 
of  expert  witnesses  are  problems.  The  legal  doc- 
trines of  exhaustion  of  administrative  remedies,  the 
final  order  rule,  and  the  substantial  evidence  rule 
also  present  problems.  Recent  federal  environmen- 
tal legislation  has  aided  such  groups.  The  adminis- 
trative challenge  should  be  brought  regardless  of 
the  chance  of  winning,  because  it  is  necessary  to  in- 
form the  public  of  adverse  environmental  effects. 
Prospective  polluters  may  also  abandon  their  plans. 
The  intervenor  should  use  the  media  to  transmit 
the  truth  to  the  public.  He  should  attempt  to  make 
the  hearings  as  dramatic  and  interesting  as  possible. 
Technology,  as  well  as  environmental  effects, 
should  be  challenged.  A  team  of  lawyers,  technical 
consultants,  lay  interrogators,  evidence  gatherers, 
and  political  activists  is  necessary.  Cross  examina- 
tion by  the  attorney  and  the  lay  interrogator  is  an 
excellent  tool  in  administrative  hearings.  The  right 
to  counsel  for  indigent  intervenors  in  environmen- 
tal hearings  should  be  guaranteed.  (Robinson- 
Florida) 
W72-00286 


NEW   ENGLAND   INTERSTATE   WATER   POL- 
LUTION CONTROL  COMMISSION. 

New  York  Public  Health  Law,  sees.  1181  thru  1 1 88 
(McKinney  1971). 


56 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


Descriptors:  'New  York,  'New  England  Interstate 
WPS  Compact,  'Water  quality  control,  "Sampling, 
Testing,  Administrative  agencies.  Personnel,  State 
jurisdiction,  Pollution  abatement,  Public  health, 
Budgeting,  Estimated  costs,  Financial  analysis, 
Water  demand,  Water  utilization.  Treatment  facili- 
ties. Waste  treatment,  Waste  disposal,  Recreation 
demand.  Permits,  Interstate  rivers,  Legal  aspects, 
Regulation,  Water  pollution  control. 

New  York's  participation  in  the  New  England  In- 
terstate Water  Pollution  Control  Commission  is 
detailed.  Membership  on  the  Commission  shall  be 
through  appointment  by  the  governor.  The  tenure 
of  its  members  and  their  powers  are  specified.  A 
budget  from  the  Commission  shall  include  requests 
for  appropriation  of  funds  from  the  state  and  the 
other  member  states.  The  state  agrees  to  contribute 
the  requested  amount.  Further  provisions  include: 
(1)  examination  by  the  state  comptroller  of  the 
Commission's  accounts  and  books;  (2)  appraisal  by 
the  commissioner  of  health  evaluating  the  Commis- 
sion's role  respecting  interstate  waters  concerning 
New  Yrok;  (3)  the  conferring  of  additional  powers 
on  the  Commission  by  consent  of  member  states; 
(4)  establishment  of  a  water  quality  network,  utiliz- 
ing a  testing  and  sampling  program  of  interstate 
and  intrastate  waters;  and  (5)  remedial  action  to 
control  and  abate  water  pollution  from  improper 
waste  discharges.  Unless  authorized  by  law,  the 
Commission  shall  not  have  power  to  issue  permits 
for  waste  discharges  or  pass  upon  plans  or  specifi- 
cations for  particular  waste  treatment  facilities. 
(Rees-Florida) 
W72-00287 


PARKS  AND  RECREATION-SANITATION. 

Washington  Administrative  Code,  sec  352-32-180 
(Supp  1971).  1  p. 

Descriptors:  *Washington,  *Parks,  'Recreation 
wastes,  *Water  pollution  control,  Water  pollution, 
Regulation,  State  governments.  State  jurisdiction, 
Camping,  Conservation,  Land  use,  Legal  aspects, 
Water  pollution  sources,  Wastes,  Domestic  wastes, 
Recreation,  Public  health,  Recreation  facilities, 
Adoption  of  practices. 

No  person  shall,  in  any  State  Park  Area:  ( 1 )  drain 
or  dump  refuse  or  waste  from  any  trailer,  camper, 
automobile,  or  other  vehicle,  except  in  designated 
disposal  areas  or  receptacles;  (2)  clean  fish  or 
other  food,  or  wash  any  clothing  or  other  article  for 
personal  or  household  use,  or  any  dog  or  other 
animal  except  at  designated  areas;  (3)  clean  or 
wash  any  automobile  or  other  vehicle  except  in 
specified  areas;  or  (4)  pollute,  or  in  any  way  con- 
taminate by  dumping  or  otherwise  depositing 
therein  any  waste  or  refuse  of  any  nature,  including 
human  or  animal  waste,  any  stream,  river,  lake,  or 
other  body  of  water  running  in,  through,  or  ad- 
jacent to,  any  State  Park  Area.  (Horwitz-FIorida) 
W72-00288 


OIL  UPON  THE  WATERS, 

DM.  R.Esson. 

Journal  of  the  Law  Society  of  Scotland,  Vol  16,  No 

6,p  123-125, June  I971.28ref. 

Descriptors:  'International  law,  *Ships,  *Water 
pollution,  'Oily  water,  Political  aspects  oil,  Oil 
wastes,  Pollution  abatement,  Water  pollution  con- 
trol, Oceans,  Legislation,  Admiralty,  Oil  industry, 
International  commissions,  Legal  aspects.  Interna- 
tional waters,  Jurisdiction,  Salvage  value,  Govern- 
ments, Foreign  countries,  Foreign  waters. 
Identifiers:  'England. 

The  problem  of  oil  pollution  resulting  from  in- 
cidents involving  oil  tankers  is  considered  in  this  ar- 
ticle. Special  attention  is  given  to  the  role  that  the 
international  law  of  salvage  plays  in  saving  such 
ships  and  its  relationship  to  recent  disasters.  Inter- 
national law  is  presently  inadequate  to  protect 
countries,  especially  England,  from  disasters  result- 
ing from  massive  tanker  leaks.  New  English  legisla- 
tion to  handle  such  emergencies  is  considered  and 
deemed  a  vast  improvement  over  present  interna- 


tional law.  The  new  legislation  empowers  the 
Secretary  of  State  to  take  whatever  steps  are  neces- 
sary to  prevent  large  scale  oil  pollution.  This  in- 
cludes the  right  to  sink  or  otherwise  destroy  a  ship. 
Although  this  legislation  was  prompted  by  the 
likelihood  of  serious  pollution  in  the  English  chan- 
nel, its  provisions  may  be  very  useful  in  handling 
similar  problems  in  other  areas.  Other  English  bills 
dealing  with  civil  liability  for  oil  pollution  are  ex- 
amined and  compared  with  international  law. 
( Horwitz-FIorida ) 
W72-00289 


CONTROL  OF  ESTUARINE  POLLUTION, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00290 


SEWER  CONSTRUCTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00291 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  IN  ORDER  TO  PRO- 
TECT MARINE  ENVIRONMENT  BY  REGU- 
LATING THE  DUMPING  OF  WASTES  IN  THE 
COASTAL  AND  OCEAN  WATERS  OF  THE 
UNITED  STATES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00292 


STATE     CERTIFICATION     OF     ACTIVITIES 
REQUIRING  FEDERAL  LICENSE  OR  PERMIT. 

Environmental    Protection    Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00293 


WATER    QUALITY    STANDARD    CERTIFICA- 
TIONS. 

Federal  Power  Commission,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-00294 


NEW  JERSEY  WATER  QUALITY   IMPROVE- 
MENT ACT  OF  1971. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00298 


TERMINALS  FOR  THE  LOADING  OR 
DISCHARGE  OF  PETROLEUM  OR  CHEMICAL 
LIQUIDS  OR  PRODUCTS  FROM  VESSELS. 

Rules  and  Regulations,  Connecticut  Water 
Resources  Commission,  sees  25-54cc-l  thru  25- 
54cc-7,  Hartford,  Connecticut.  3  p. 

Descriptors:  'Connecticut,  'Oil,  'Ships, 
'Transfer,  Oil  wastes,  Storage  tanks,  Facilities, 
Transportation,  Harbors,  Planning,  Design,  Con- 
struction, Operation  and  maintenance,  Administra- 
tive agencies,  Legal  aspects,  Legislation,  Water 
pollution  sources,  Safety  factors,  Water  pollution 
control,  Regulation. 

Each  licensed  oil  terminal  shall  be  so  designed, 
planned,  constructed  and  maintained  as  to  protect 
the  public  safety  and  prevent  discharges  or  spillage 
of  oil  into  waters  of  the  state.  In  order  to  assure 
public  safety  and  the  prevention  of  spills,  each 
licensed  terminal  must:  ( 1 )  submit  each  year  a  cur- 
rent drawing  of  the  facilities;  (2)  file  with  the  com- 
mission a  copy  of  its  current  operating  rules,  in- 
cluding procedures  for  cargo  transfer  to  and  from 
vessels;  (3)  file  a  plan  of  action  to  contain  and 
remove  any  oils  from  spills,  including  a  list  indicat- 
ing the  type  and  capacity  of  available  equipment; 
(4)  have  available  suitable  equipment  to  properly 
contain  and  remove  any  leakage  or  spillage;  (5)  file 
a  statement  on  the  methods  of  handling  and 
disposal  of  all  miscellaneous  oil  wastes;  and  (6)  file 
the  name  and  address  of  the  terminal  operator. 
( Gallagher-Florida ) 
W72-00299 


LICENSING  OF  PRODUCTION  AND  UTILIZA- 
TION FACILITIES-IMPLEMENTATION  OF 
NATIONAL  ENVIRONMENTAL  POLICY  ACT 
OF  1969. 

Atomic  Energy  Commission,  Washington,  D.C. 

Federal  Register,  Vol  36,  No  175,  p  18071-18076 
(September  1971).  6  p. 

Descriptors:  'United  States,  'Electric  power 
production,  'Nuclear  powerplants,  'Environmen- 
tal effects,  Electric  power  industry,  Nuclear  wastes, 
Thermal  pollution,  Federal  government,  Permits, 
Regulation,  Legislation,  Legal  aspects,  Administra- 
tive agencies,  Administration,  Facilities,  Water  pol- 
lution control,  Water  pollution. 

This  Atomic  Energy  Commission  revised  regula- 
tion for  licensing  proceedings  deals  with  the  basic 
procedures  for  implementing  the  National  Environ- 
mental Policy  Act  of  1969,  including  an  identifica- 
tion of  information  required  of  applicants,  the  cir- 
culation of  environmental  reports  and  detailed 
statements  for  comment,  and  the  role  of  the 
Atomic  Safety  and  Licensing  Board  in  the  environ- 
mental review  process.  Its  effect  will  be  to  make  the 
Commission  directly  responsible  for  evaluating  the 
environmental  impact,  including  thermal  effects,  of 
nuclear  power  plants,  and  for  assessing  this  impact 
in  terms  of  available  alternatives  and  the  need  for 
electric  power.  Procedures  are  established  for 
review  of  licenses  to  construct  and  operate 
specified  facilities  and  licenses  for  source  material, 
special  nuclear  material  issued  during  the  period 
from  the  Act's  enactment  to  the  date  of  this  revi- 
sion. The  regulation  deals  with  procedures  applica- 
ble to  pending  and  future  hearings.  Specific  factors 
are  established  for  consideration  in  determining 
whether  to  suspend  permits  and  licenses  pending 
environmental  review.  (Shelnut-Florida) 
W72-00300 


NATIONAL     OIL     AND     HAZARDOUS     SUB- 
STANCES POLLUTION  CONTINGENCY  PLAN. 

Council  on  Environmental  Quality,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00301 


CLEAN  OCEAN  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00302 


NAVIGABLE  WATERS:  CERTAIN  PRACTICES 
REGULATED. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00303 


NORTH  CAROLINA  POLLUTION  ABATE- 
MENT AND  INDUSTRIAL  FACILITIES 
FINANCING  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00304 


WATER  DIST.  NO.  105,  KING  COUNTY  V 
STATE  (APPROVAL  AND  CERTIFICATION 
FOR  SEWER  SYSTEM  CONSTRUCTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00333 


PHILLIPS  V.  ALTMAN  (COVENANT  NOT  TO 
SUE  AS  A  DEFENSE  TO  A  PUBLIC  NUISANCE), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00335 


FARMERS  CHEMICAL  ASS'N  V.  UNION  CAMP 
CO.  (DENIAL  OF  JURY  TRIAL  WHEN  INJUNC- 
TION SOUGHT  TO  ABATE  POLLUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00343 
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SCURLOCK  OIL  CO.  V.  HARRELL  (ACTION 
FOR  DAMAGES  TO  LAND  AND  WATER  FROM 
OIL  PIPELINE  LEAKAGE). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00353 


EVALUATION  OF  DISPERSED  POLLUTIONAL 
LOADS  FROM  URBAN  AREAS, 

Oklahoma    Univ.,    Norman.    Bureau    of   Water 

Resources  Research. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00355 


GENERAL  CRUDE  OIL  CO.  V.  AIKEN 
(GROUNDWATER  POLLUTION  BY  SALINE 
WATER  FROM  OIL  DRILLING  OPERATIONS 
AS  CREATING  PERMANENT  DAMAGES). 

335  S.W.2d  229-235  (Civ.  App.  Tex  1960). 

Descriptors:  *Texas,  *Water  pollution  sources, 
•Saline  water,  'Drilling,  Legal  aspects.  Judicial 
decisions,  Relative  rights,  Remedies,  Water  rights, 
Damages,  State  governments,  State  jurisdiction, 
Water  supply,  Pollution  abatement,  Land  tenure, 
Water  law,  Water  pollution,  Water  quality,  Oil 
wells.  Oil  industry,  Oil  wastes,  Water  pollution  con- 
trol. 

Plaintiff  ranchowner  sought  to  recover  damages  for 
the  permanent  decrease  in  land  value  from  opera- 
tions of  defendant  oil  company.  Defendant  was  the 
owner  of  an  oil  and  gas  lease  from  plaintiff  and 
operated  three  oil  wells  on  plaintiffs  land.  Plaintiff 
contended  that  salt  water  was  produced  from  the 
oil  wells  and  was  placed  into  evaporating  tanks 
which  were  inadequate  to  handle  the  large  volume 
of  water.  Plaintiff  contended  that  as  a  result  of  de- 
fendant's negligent  operation,  plaintiff's  fresh 
water  spring  and  entire  groundwater  supply  was 
polluted  by  salt  water.  The  trial  court  awarded 
damages  to  plaintiff  for  the  permanent  injury  to  his 
land.  Defendant  appealed  claiming  that  the 
damages  were  not  permanent  in  nature  and  the 
damages  incorrectly  included  a  reduction  in  the 
value  of  the  mineral  lease.  The  Court  of  Civil  Ap- 
peals of  Texas  reversed  and  remanded  the  case, 
holding  that  the  instructions  concerning  the 
amount  of  damages  incorrectly  included  the 
decline  in  oil  production.  The  court,  however,  did 
find  ample  evidence  of  permanent  damages  from 
salt  water  intrusion.  Injury  to  land  may  be  per- 
manent in  law  without  being  perpetual.  (Horwitz- 
Florida) 
W72-00363 


HAZARDS  OF  MERCURY,  SPECIAL  REPORT 
TO  THE  SECRETARY'S  PESTICDDE  ADVISO- 
RY COMMITTEE,  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00374 


USE    AND    ABUSE    OF    NATURAL    WATER 
SYSTEMS, 

Rice  Univ.,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-00380 


GULF  OIL  CORP.  V.  ALEXANDER  (POLLU- 
TION OF  GROUNDWATER  BY  SEEPAGE 
FROM  SALT  WATER  DISPOSAL  PITS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00381 


INTERNATIONAL  ENVIRONMENTAL 

PROBLEMS -A  TAXONOMY, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-00384 


ROSS  V.  FINK  (STATUTE  PROHIBITING  SALT 
WATER  FLOW  OVER  SURFACE  OF  LAND  IN- 
APPLICABLE TO  POLLUTION  BY  UN- 
DERGROUND WATERS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00387 


COSTS  AND  EFFECTS  OF  A  WATER  QUALITY 
PROGRAM  FOR  A  SMALL  STRD?  MINING 
COMPANY, 

West    Virginia    Univ.,    Morgantown.    Dept.    of 

Economics;  and  Xavier  Univ.,  Cincinnati,  Ohio. 

Dept.  of  Economics  and  Finance. 

G.  R.  Dreese,  and  H.  L.  Bryant. 

U.S.  Army  Engineer  Institute  for  Water  Resources 

Report  71-7,  August,  1971.  1 50  p,  3  fig,  19  tab,  12 

charts,  1  map,  22  ref,  5  append. 

Descriptors:  'Standards,  *Water  law,  'Impaired 
water  quality,  'Strip  mine  wastes,  *Acid  mine 
water,  *Mine  drainage,  *Strip  mines,  *Ohio, 
Elasticity  of  demand,  Marginal  costs,  Electric 
power  industry,  Water  supply.  Legal  aspects. 
Identifiers:  *Water  treatment  costs,  *Water  quality 
standards,  Price  leadership.  Market  conditions,  In- 
dustry concentration. 

To  economically  analyze  the  effects  of  water  quali- 
ty standards,  the  behaviour  of  a  small  strip  mining 
firm  in  southeastern  Ohio  was  examined.  Specific 
objectives  were  to  measure  the  quantity  and  quality 
of  acid  mine  drainage,  measure  drainage  control 
costs,  estimate  the  ability  of  the  firm  to  absorb  or 
pass  on  these  costs,  and  estimate  the  impact  of  al- 
ternative drainage  control  programs.  Because  the 
firm  is  exempt  from  state  water  quality  controls,  it 
has  no  pollution  control  program,  and  is  contribut- 
ing increasing  amounts  of  acid  to  streams.  In  addi- 
tion, its  ability  to  absorb  program  costs  is  limited  by 
market  conditions  and  its  own  cost  curves.  It  would 
be  competitively  disastrous  for  a  small  firm  with  a 
relatively  high  cost  operation  and  a  perfectly  elastic 
demand  curve  to  undertake  any  kind  of  control 
program.  If  water  quality  standards  were  enforced 
then  large-scale  acid  control  programs  would  be 
successful  because  dominant  firms  (price  leaders) 
can  contractually  shift  these  costs  onto  the  con- 
sumers (electric  utilities)  under  conditions  of  price 
inelastic  demand.  Smaller  firms  would  then  follow. 
Also,  the  trend  toward  greater  industrial  concen- 
tration will  be  strengthened  by  economies  of  scale 
in  pollution  control  measures.  (Haugh-Wisconsin) 
W72-00388 


PREVENTION  OF  STREAM  POLLUTION  BY 
SAWDUST;  POWERS  OF  LOCAL  GOVERN- 
MENT CONCERNING  WATER  SUPPLIES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00389 


APPLICATIONS  OF  PROGRAM   BUDGETING 
TO  ENVIRONMENTAL  PROBLEMS, 

For  primary  bibliographic  entry  see  Field  06B. 
W72-00391 


THE  VALUATION  OF  PUBLIC  GOODS, 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00392 


PEOPLE  V.  CITY  OF  LOS  ANGELES  (MU- 
NICIPAL SEWAGE  DISPOSAL  REGULATION 
BY  THE  STATE  DEPARTMENT  OF  HEALTH). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00398 


THOMPSON  V.  WALSH  (INJURY  TO  CATTLE 
RESULTING  FROM  STREAM  POLLUTION  BY 

OIL  LESSEE). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00400 


SUNRAY  OIL  CO.  V.  BURGE  (ACTION 
AGAINST  PETROLEUM  PRODUCT  MANUFAC- 
TURER FOR  DAMAGE  TO  LIVESTOCK  FROM 
DRINKING  POISONOUS  WATER. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00401 


THE  METABOLISM  OF  CITIES, 

For  primary  bibliographic  entry  see  Field  06B. 
W72-00403 


VALUES   IN   THE   CONTROL   OF   ENV«ON- 
MENT, 

A.  Wolman. 

In:  Water,  Health  and  Society,  Indiana  University 

Press.  1969.  p  297-304. 

Descriptors:  *Environment,  *Value,  'Engineering, 

'control,  'Public  health.  Management,  Standards, 

Planning. 

Identifiers:    'Environmental   control,   'Individual, 

Change,  Modification. 

The  purpose  is  to  indicate  a  field  for  continued  en- 
vironmental control  in  the  public  health  program. 
The  article  further  demonstrates  the  wide  range  of 
possibilities  for  the  engineer  in  such  areas  of 
malaria  control,  housing  design,  city  planning,  in- 
dustrial hygiene  and  sanitation,  and  food  handling. 
The  engineer  should  make  a  careful  application  of 
intelligent  research,  so  that  the  environment  will  be 
adjusted  to  the  maximum  advantage  of  the  in- 
dividual. The  article  suggests  that  the  field  of  en- 
vironmental control  has  suffered  in  the  past  from  it 
most  avid  proponent,  the  sanitary  engineer  himself. 
The  era  of  controlling  and  understanding  the  en- 
vironment is  a  long  way  off.  However,  we  have  con- 
centrated too  much  energy  on  controlling  the  nega- 
tive aspects  of  the  environment,  such  as  industrial 
accidents  and  yellow  fever.  Very  little  has  been 
contributed  towards  the  positive  side  of  controlling 
the  environment,  i.e.,  the  maintenance  of  a  higher 
level  of  physiological  efficiency  at  all  times  by  the 
proper  adjustment  of  factors  in  the  environment. 
No  one  can  question  that  the  individual's  adapta- 
tion to  the  world  may  be  improved  by  changing  or 
modifying  his  physical  environment.  (Strachan- 
Chicago) 
W72-00404 


MAN  AND  HIS  CHANGING  ENVIRONMENT, 

A.  Wolman. 

In:  Water,  Health  and  Society,  Indiana  University 

Press.  1969.  p  267-275.  2  ref. 

Descriptors:      'Environment,      'Public      health, 
'Planning,     'Water     supply,     Water     pollution, 
Epidemiology,  Demand,  Budgeting. 
Identifiers:    'Change,    'Environmental   problems, 
•Policy  making,  Disciplines,  Food  technology. 

The  world  of  modern  man  is  characterized  by  its 
changing  environment.  The  public  health  officer 
must  now  be  concerned  and  informed  about  many 
areas  of  change  within  the  environment.  Such  areas 
include:  water  supply,  water  pollution,  food 
technology,  and  occupational  health.  All  these 
areas  of  change  are  of  prime  importance  to  the 
public  health  officer,  since  the  effect  of  these 
changes  is  ultimately  unknown.  Guides  for  action 
are  discussed.  The  author  concludes  that  a  synthes- 
is of  scientific  knowledge,  epidemiologic  verity, 
public  demand,  and  rare  intuition,  all  controlled  by 
budgetary  restraint,  is  the  best  choice.  Solving  the 
problems  of  the  environment  requires  the  coopera- 
tion of  all  disciplines,  since  problems  of  the  en- 
vironment concern  the  attention  of  all  disciplines. 
Not  one  group  of  people  and  not  one  discipline  can 
claim  jurisdiction  over  the  problems.  However,  the 
task  of  focusing  the  varied  disciplines  on  the  en- 
vironment is  yet  to  be  done.  The  public  health  of- 
ficer must  develop  this  broad  approach  to  the 
problems  of  the  environment.  (Strachan-Chicago) 
W72-00405 


58 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


rECHNICAL,  FINANCIAL,  AND  ADMINISTRA- 
TE ASPECTS  OF  WATER  SUPPLY  IN  THE 
JRBAN  ENVIRONMENT  IN  THE  AMERICAS, 

:or  primary  bibliographic  entry  see  Field  06B. 
V72-00406 


AID-CONTINENT  PIPELINE  CO  V 

rRAUTHERS  (RELEASE  OF  SERVANT  TORT- 
FEASOR). 

•or  primary  bibliographic  entry  see  Field  06E. 
V72-00413 


ILOBE      AIRCRAFT     CO.     V.     THOMPSON 
DAMAGES  FOR  ACD3  POISONING  OF  CAT- 

XE). 

:or  primary  bibliographic  entry  see  Field  06E. 

V72-00418 


IEW    YORK'S    WATER    QUALITY   SURVEIL- 
ANCE  PROGRAM, 

lew  York  State  Dept.  of  Environmental  Conserva- 
ion,  Albany. 

>onald  B.  Stevens,  and  Ronald  E.  Maylath. 
'reprint  of  paper  presented  at  Water  Pollution 
'ontrol  Federation  Conference,  44th,  Session  2, 
lo  5,  October  4,  1971.  9  p. 

>escriptors:   *Water  quality  control,   *Sampling, 
Monitoring,  Automatic  control.  Remote  sensing, 
lerial  photography.  Instrumentation,  Cost  analy- 
is.  Waste  assimilative  capacity, 
dentifiers:  'Visual  observation. 

l  multi-phase  monitoring  program  designed  to:  (  1 ) 
cquire,  evaluate  and  disseminate  information  on 
lie  quality  of  waters  for  and  from  various,  local, 
tate,  and  federal  agencies  together  with  educa- 
ions,  commercial,  industrial,  and  individual  enti- 
les; (2)  determine  the  long  term  trends  and  varia- 
ions  of  water  quality;  and  (3)  provide  a  rapid  intel- 
gence  system  for  the  preservation  of  the  waters 
nd  the  protection  of  the  water  users.  Manual  sur- 
eillance,  automatic  surveillance,  aerial  surveil- 
ince  and  public  surveillance  all  play  a  part  in  the 
lomtoring  process.  From  these  surveillance 
yslems,  a  comprehensive  Water  Quality  Data 
.ibrary  has,  with  the  help  of  electronic  data 
rocessing  equipment,  been  assembled.  The  com- 
iling  of  all  water  quality  data  by  one  agency,  act- 
ig  as  the  central  repository  for  New  York  State 
rill  facilitate  the  fulfillment  of  the  water  quality 
ata  needs  of  all  the  various  entities  concerned, 
"areful  cross  checking  of  the  data  will  reveal  where 
rouble  spots  are  located,  and  allow  corrective  ae- 
on to  be  instituted  quickly.  (Lowry-Texas) 
V72-00424 


ECHNOLOGY  AND  MANAGEMENT  OF  THE 
INVIRONMENT. 

Iregon  State  University,  Water  Resources 
lesearch  Institute,  Seminar  WR  014.71,  July  1971. 
9p 

)escriptors:  "Water  resources,  'Waste  water  treat- 
lent,  Planning,  Systems  analysis.  Social  aspects, 
Aesthetics,  Economics,  Federal  government,  State 
overnment.  Local  government,  Industries,  Popu- 
ition,  Legislation,  Attitudes,  Pacific  Northwest 
J.S. 

ri  an  effort  to  better  understand  the  total  environ- 
lent  and  the  subsystems  which  comprise  the  en- 
ironment,  this  seminar  included  not  only  environ- 
mental actions  but  attitudes  and  indications  of 
oming  policies  concerning  environmental  matters, 
"he  dominant  theme  was  one  of  organization  and 
tanning.  4  of  the  8  articles  published  were  con- 
emed  with  organization  and  planning  of  some 
acet  of  the  environment.  The  remaining  articles 
lealt  with  particular  areas  of  the  environmental  in- 
erest,  mainly  wastewater  production  and  manage- 
iient  in  the  Pacific  Northwest  region  of  the  United 
itates.  It  was  generally  concluded  that  waste  con- 
rol  and  management  must  stop  being  focused  on  a 


short-range  narrow  viewpoint,  and  become  ac- 
countable from  the  long-range  system  viewpoint  if 
damage  to  the  environment  is  to  be  alleviated. 
(Lowry-Texas)  (See  also  W72-00427  thru  W72- 
00430) 
W  7  2-00426 


EFFLUENTS 


OF 


THE 


INDUSTRIAL 
NORTHWEST, 

Cornell,  Howland,  Hayes,  Merryfield/Hill,  Corval- 

lis,  Oreg. 

Robert  E.  Pailthorp. 

Oregon      State      University,      Water     Resources 

Research    Institute,    Seminar    WR-0 14.71,    July 

1971,p51-56. 

Descriptors:  Waste  water  treatment,  'Industrial 
wastes,  'Water  reuse,  Pacific  Northwest  US,  Pulp 
and  paper  industry,  Canneries,  Lumber,  Legisla- 
tion, Irrigation,  Temperature,  Color,  Toxicity,  Tur- 
bidity, Hydrogen  ion  concentration,  Monitoring, 
Water  pollution  sources. 
Identifiers:  Tanneries. 

Major  effluent  producing  industries  of  the 
Northwest  region  include  lumber,  wood,  and  fiber 
industries,  food  processing,  metals,  clothing,  and 
tanneries.  Wastes  from  these  operations  have  the 
following  undesirable  impacts:  ( 1 )  temperature; 
(2)  turbidity;  (3)  pH  changes;  (4)  sludge  beds;  (5) 
color  changes;  (6)  low  dissolved  oxygen;  (7)  toxici- 
ty; (8)  taste  and  odor;  (9)  foam,  and  ( 10)  floating 
materials.  Most  treatment  work  has  been  concen- 
trated on  removals  of  the  floating  material,  foam, 
settleable  and  suspended  solids,  and  BOD;  how- 
ever, interest  is  now  being  focused  more  on  color, 
temperature,  and  toxic  or  bio-stimulatory  com- 
pounds. The  need  to  reduce  waste  discharges  has 
stimulated  investigations  in  by-product  recovery, 
water  re-cycling,  dry  manufacturing  processes,  and 
others.  Improved  salt  removal,  nitrogen  removal, 
solids  concentration  and  disposal,  and  monitoring 
and  testing  techniques  are  still  needed.  Future  de- 
mands indicate  possible  outlawing  of  certain  crops 
which  produce  a  high  proportion  of  wastes.  Some 
form  of  governmental  control  is  imminent.  (See 
also  W72-00426)  (Lowry-Texas) 
W72-00427 


CATTLE  FEEDLOTS  AND  ALTERNATIVES 
FOR  WASTE  MANAGEMENT, 

Environmental  Protection  Agency,  Portland,  Oreg. 

Water  Quality  Office. 

C.  E.  Veirs. 

Oregon      State      University,      Water     Resources 

Research    Institute,    Seminar,    WR    014.71,   July 

1971,p65-76.9ref. 

Descriptors:  'Livestock  wastes,  'Water  quality 
control,  'Confinement  pens,  Manure  lagoons,  Set- 
tling basins,  Land  management.  Fertilizers,  Storm 
run-off.  Nitrates,  Groundwater,  Incineration, 
Waste  water  treatment,  Coliforms,  Cattle,  Sheep, 
Hogs,  Design  criteria.  Pacific  Northwest. 

Daily  waste  production  of  domestic  animals  is  1 0 
times  the  waste  production  of  the  human  popula- 
tion of  the  U.S.  Per  capita  beef  consumption  has 
risen  34%  from  1950  to  1960,  while  meat  con- 
sumption overall  has  risen  15%.  To  meet  the  de- 
mand, the  number  of  beef  cattle  in  the  U.S.  has 
gone  from  85  million  head  in  1945  to  108  million 
head  in  1965,  a  27%  increase.  Prior  to  the  advent 
of  large  feedlots,  wastes  were  returned  to  the  land 
to  aid  in  feed  production,  but  many  feed  lots  have 
concentrated  so  many  animals  that  there  is  not 
enough  land  nearby  upon  which  to  spread  the 
wastes.  Waste  treatment  facilities  are  now  becom- 
ing necessary  to  these  operations.  The  most  com- 
mon are  oxidation  lagoons  and  ditches,  although 
incineration  and  composting  are  simulating  con- 
siderable interest.  Sight  selection  guidelines,  design 
criteria,  and  waste  management  suggestions  are 
presented.  The  development  of  new  techniques  and 
the  utilization  of  known  conservation  practices  can 
and  should  be  combined  to  achieve  water  quality 
control  as  well  as  soil  and  water  conservation.  (See 
also  W72-00426)  (Lowry-Texas) 


W72-00428 


EVALUATION     STRATEGIES     AND     WATER 
RESOURCE  DEVELOPMENT, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00429 


SUBTLE  ASPECTS  OF  ECOSYSTEM  MANAGE- 
MENT, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-00430 


BOATING    LITTER    AND    POLLUTION    CON- 
TROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00438 


WATER  QUALITY  CRITERIA  FOR  SPECIFIED 
RIVER  BASINS. 

Kansas  State  Board  of  Health,  Topeka. 

Regulations  28-16-11  thru  28-16-26,  January 
1972.  108  p,  16  map. 

Descriptors:  'Kansas,  'Water  quality  control, 
'Standards,  'Regulation,  Physical  properties, 
Water  quality,  River  basins,  Water  utilization,  Bac- 
teria, Coliforms,  Dissolved  oxygen,  Temperature, 
Control,  Hydrogen  ion  concentration,  Oil  wastes, 
Solid  wastes,  Turbidity,  Taste,  Water  pollution 
control,  Odor,  Color,  Industrial  wastes,  Municipal 
wastes,  Legal  aspects. 

These  regulations  provide  specific  scientific  and 
technical  water  standards  for  individual  river 
basins.  The  specific  water  quality  standards  govern: 
(1)  water  uses,  (2)  bacteria  count,  (3)  fecal 
coliform  content,  (4)  dissolved  oxygen  levels,  (5) 
water  temperature,  (6)  hydrogen  ion  potential,  (7) 
oil  and  grease  levels,  (8)  presence  of  organic  and 
inorganic  solids,  (9)  turbidity,  (10)  taste  and  odor 
producing  substances,  and  (11)  color.  Specific 
provisions  control  standards  for  municipal  wastes 
and  levels  of  normal  disinfection  and  seasonal  dis- 
infection for  municipalities  and  industries  which 
contribute  bacterial  loads  to  rivers  and  streams. 
( Gallagher-Florida ) 
W72-00449 


RIVER  POLLUTION  IN  INTERNATIONAL 
LAW, 

A.  Lester. 

Harvard  International  Law  Club  Bulletin,  Vol  3, 

No  2,  p  77- 11 6,  April  1962.  40  p,  168  ref. 

Descriptors:  'International  commissions,  'Interna- 
tional law,  'Rivers,  'Water  pollution  control, 
•Legal  aspects,  Water  pollution  sources,  Water  de- 
mand. Competing  uses,  Water  supply,  Sewage 
disposal.  Hydroelectric  power,  River  basins, 
Riparian  rights,  International  joint  commission,  Ju- 
dicial decisions.  Treaties,  United  States,  Govern- 
ments, Adjudication  procedure,  Water  rights, 
Damages,  Remedies,  Water  law. 

International  law  needs  specific  legal  norms  to 
govern  cases  of  international  river  pollution.  State 
responsibility  for  extraterritorial  damage  did  not 
emerge  in  international  law  until  the  beginning  of 
the  industrial  revolution  in  Europe  during  the 
nineteenth  century.  A  denial  of  liability  for  river 
pollution  by  upper  riparian  states  is  based  upon  the 
Harmon  Doctrine  established  by  the  United  States 
in  1895.  Discussion  of  disputes  between  India  and 
Pakistan  and  Canada  and  the  United  States  illus- 
trate the  Doctrine's  defects.  Doctrines  creating  lia- 
bility, including  territorial  integrity  and  sic  utere 
tuo,  are  discussed.  A  theoretical  basis  for  liability 
could  be  based  upon  any  of  three  theories:  ( 1 ) 
neighborship  or  reciprocity  between  states  to  agree 
to  minimize  extraterritorial  damage,  (2)  abuse  of 
rights  combining  notions  of  individual  and  social 
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fault,  and  (3)  servitudes  established  by  agreement 
or  prescription.  International  cases,  including  the 
Trail  Smelter,  the  Diversion  of  Water  from  the 
Meuse,  and  the  Lake  Lauonx,  are  discussed  to  find 
possible  norms  to  govern  the  economic  use  of  inter- 
national rivers.  International  agreements,  particu- 
larly the  1909  Boundary  Waters  Treaty  between 
Canada  and  the  United  States,  are  discussed.  The 
conclusion  summarizes  the  article  and  suggests 
other  guidelines  for  formulating  legal  norms. 
(Rees-Florida) 
W72-00450 


ANNUAL  PROGRESS  REPORT  1969-1970. 

Arkansas  Pollution  Control  Commission,  Little 
Rock. 

Annual  Progress  Report  1969-1970,  1971.  33  p,  3 
map,  9  tab,  1  chart,  1  append. 

Descriptors:  'Arkansas,  'Pollution  abatement, 
♦Water  pollution  control,  *Waste  disposal,  'Ad- 
ministrative agencies,  Water  pollution,  Air  pollu- 
tion, Industrial  wastes,  Domestic  wastes.  Legal 
aspects,  Water  quality.  Water  quality  control,  On- 
site  investigations,  Monitoring,  Laboratory  tests. 
Standards,  Permits,  Construction,  Treatment  facili- 
ties, Grants,  Solid  wastes,  Publications,  Regulation. 

In  the  area  of  water  pollution  control,  this  report 
summarizes  events  and  progress  in  ( 1 )  field  in- 
vestigations and  monitoring,  (2)  laboratory  activi- 
ties, (3)  issuance  of  permits  and  construction  of 
treatment  facilities,  (4)  the  number  of  grant  offers, 
and  (5)  issuance  of  waste  disposal  permits.  In  re- 
gard to  air  pollution  control,  the  report  analyzes 
the  existing  situation,  suggests  proposals  for  future 
action,  and  lists:  ( 1 )  the  companies  which  have 
been  issued  industrial  permits,  (2)  the  firms  that 
have  been  issued  incinerator  permits,  and  (3)  air 
pollution  control  compliance  schedules.  Another 
section  of  the  report  evaluates  the  principal  tasks 
accomplished  in  the  area  of  solid  waste  disposal 
and  the  activities  planned  for  the  coming  year. 
Several  examples  are  provided  to  illustrate  the 
types  of  formal  actions  taken  by  the  commission  to 
achieve  compliance  with  environmental  quality 
standards.  The  concluding  section  of  the  report 
details  the  activities  of  the  commission  in  dis- 
seminating pollution  control  information.  (Gal- 
lagher-Florida) 
W72-00451 


LANDOWNER'S  RIGHT  TO  RELIEF  AGAINST 
POLLUTION  OF  HIS  WATER  SUPPLY  BY  IN- 
DUSTRIAL OR  COMMERCIAL  WASTE, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00452 


IMPLEMENTATION  AND  ENFORCEMENT 
PLAN  FOR  WATER  QUALITY  REGULATIONS. 

Washington  State  Department  of  Ecology,  Olym- 
pia. 

September,  1970.  96  p,  1  map,  3  tab,  1  append. 

Descriptors:  'Washington,  'Water  quality  control, 
•Regulation,  'Standards,  Water  pollution  control, 
Waste  water  treatment.  Water  quality,  Permits, 
Water  policy,  Water  resources.  Legal  aspects. 
Water  utilization,  Water  pollution,  Water  supply, 
Water  treatment.  Waste  water  disposal,  State 
governments.  Administration,  Evaluation,  Adop- 
tion of  practices. 

Water  quality  criteria  and  watercourse  classifica- 
tion and  use  for  all  of  the  waters  of  Washington  are 
herein  detailed.  Existing  water  quality  is  compared 
with  the  criteria  established  through  regulation. 
Waste  treatment  and  control  requirements  are 
detailed.  A  listing  of  all  inadequately  treated  waste 
discharges  and  the  improvements  required  are  set 
forth.  Time  schedules  for  the  completion  of  im- 
provements to  waste  treatment  or  control  facilities 
are  laid  down.  Soil  erosion,  agricultural  waste 
water,  waste  from  vessels  and  marinas,  river  im- 


poundments, animal  feedlots,  log  storage,  dredging 
and  dredging  spoils,  and  storm  runoff  are  the  non- 
point  pollution  sources  discussed  and  evaluated. 
Implementation,  surveillance,  and  enforcement 
programs  are  presented.  (Robinson-Florida) 
W72-00453 


SAN  FRANCISCO  BAY-DELTA  WATER 
QUALITY  CONTROL  PROGRAM:  FINAL  RE- 
PORT. 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

March  1969.  1 18  p,  32  fig,  27  tab. 

Descriptors:  'California,  'Environmental  sanita- 
tion, 'Waste  water  disposal,  'Waste  water  (Pollu- 
tion), Governments,  Legal  aspects,  Water  law. 
Water  pollution,  Water  quality  control,  Effluents, 
Water  pollution  sources,  Water  reuse,  Waste  water 
treatment,  Reclaimed  water.  Sanitary  engineering, 
Treatment  facilities,  Municipal  wastes,  Industrial 
wastes,  Bays,  Oceans,  Deltas,  Outlets,  Discharge 
water,  Aquatic  environment,  Projects. 

This  is  a  report  on  the  need  for  and  feasibility  of  a 
comprehensive  waste  collection  and  disposal 
system  serving  the  San  Francisco  Bay-Delta  area, 
as  well  as  other  measures  for  the  maintenance  of 
water  quality.  The  report  includes  detailed  descrip- 
tions of:  ( 1 )  the  water  environment  in  the  Bay- 
Delta  area,  (2)  the  sources  of  wastewater  loads,  (3) 
assimilative  capacity  of  potential  receiving  waters, 
and  (4)  the  criteria  for  the  protection  of  beneficial 
uses  in  the  area.  After  describing  alternative 
systems  for  wastewater  management,  a  regional 
water  quality  control  system  is  recommended.  The 
first  phase  of  the  recommended  three-phase  system 
would  involve  the  exportation  of  treated  waste- 
waters from  the  extremities  of  San  Francisco  Bay  to 
the  more  central  regions  of  the  Bay.  Phase  Two 
would  include  the  construction  of  a  regional  waste- 
water treatment  plant  discharging  into  an  ocean 
outfall  system.  The  third  phase  would  consist  of 
two  options,  one  to  reclaim  the  wastewater,  the 
other  to  dispose  of  it.  The  use  of  a  regional  govern- 
ing agency  and  financing  by  general  obligation 
bonds  is  recommended  for  implementation  of  the 
plan.  The  report  concludes  with  a  consideration  of 
the  need  for  control  of  land-  and  ocean-derived 
salinities  within  the  Delta.  (Johnson-Florida) 
W72-00454 


POLLUTION  PROBLEMS  IN  THE  PETROLE- 
UM INDUSTRY-CONSTRUCTION  OF  AND 
COMPLIANCE  WITH  FEDERAL  AND  STATE 
LAWS, 

Mobile  Oil  Corp.,  Dallas,  Tex. 

W.  F.Smith. 

Institute  on  Oil  and  Gas  Laws  and  Taxation,  Vol 

20,  p  87- 175,  1969.  89  p,  174  ref,  3  append. 

Descriptors:  'Water  pollution  control,  'Oil  indus- 
try, 'Legislation,  'Pollution  abatement,  Water  pol- 
lution. Oil,  Water  pollution  sources,  Water  quality 
control,  Standards,  Regulation,  Air  pollution, 
Gases,  Municipal  wastes,  Industrial  wastes,  Federal 
government,  State  governments.  Rivers  and  Har- 
bors Act,  Waste  disposal,  Navigable  waters,  Trea- 
ties, Jurisdiction,  Legal  aspects. 

In  the  past,  legal  solutions  to  environmental 
problems  centered  on  tort  theories.  Recent  anti- 
pollution efforts  have  led  to  a  proliferation  of  regu- 
lation at  all  levels  of  government.  A  summary  is 
made  of  federal  laws  dealing  with  water  and  air  pol- 
lution, with  particular  reference  to  oil  and  gas 
operations.  The  interplay  between  federal  and  state 
laws  is  also  discussed.  The  oil  industry  should  make 
greater  efforts  to  publicize  its  many  efforts  to  im- 
prove water  resources.  The  single  greatest  source 
of  water  pollution  is  municipal,  not  industrial, 
wastes.  Early  pollution  laws  are  detailed,  including 
the  Rivers  and  Harbors  Act,  which  has  been  used  to 
prohibit  accidental  oil  refuse  discharges  into 
navigable  waters.  The  publicity  surrounding  several 
oil  spills  prompted  new  legislation  and  regulations. 


including  international  treaties  directed  towar( 
control  of  oil  pollution  on  the  high  seas.  Recen 
federal  water  pollution  legislation  attempts  ; 
unified  approach  to  pollution  abatement.  Wate 
quality  standards  and  the  problems  they  havi 
raised  are  detailed,  along  with  enforcemen 
proceedings,  state  and  federal  concurrent  jurisdic 
tion,  the  constitutionality  of  pollution  statutes,  am 
state  laws  on  pollution.  A  glossary  provides  defini 
tions  of  water  quality  terms.  (Smiljanich-Florida) 
W72-00455 


CASES  AND  MATERIALS  ON  ENVIRONMEN 
TAL  LAW, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00456 


WATER  POLLUTION  CONTROL  PROGRAMS. 

Hearings— Subcomm.  on  Air  and  Water  Pollution- 
Comm.  on  Public  Works,  U.  S.  Senate,  92d  Coni 
1st  Sess,  February  4,  8,  and  9,  1971.  781  p,  22  fii 
1 20  tab,  1 47  ref,  1 0  append. 

Descriptors:  'Water  pollution  control,  'Adminis 
trative  agencies,  'Legislation,  'Regulation,  Wate 
Quality  Act,  Standards,  Oil,  Federal  governmen 
State  governments.  Water  pollution,  Water  polli 
tion  sources,  Water  pollution  effects,  Water  polli 
tion  treatment,  Water  quality.  Water  quality  cor 
trol,  Pollutants,  Pollution  abatement,  Remediei 
Planning,  Research  and  development,  Permits,  Ac 
ministrative  decisions. 

Preliminary  oversight  hearings  by  the  subcommi 
tee  on  air  and  water  pollution  of  the  Senate  con 
mittee  on  public  works  began  February  4,  197; 
Subjects  covered  were:  ( 1 )  funding  and  manpowt 
experience  in  the  Federal  program  for  water  polk 
tion  control;  (2)  regulations  to  be  issued  by  the  Ei 
vironmental  Protection  Agency  governing  permii 
for  industrial  discharges  under  the  Refuse  Act  < 
1899;  (3)  regulations  to  be  issued  by  the  Enviroi 
mental  Protection  Agency  regarding  state  certifies 
tion  of  discharges  under  section  21  (b)  of  th 
Water  Quality  Act  Amendments  of  1970;  (4)  th 
extension  and  tightening  of  water  quality  standard 
and  (5)  the  preparation  and  promulgation  of  e 
fluent  guidelines.  The  Administrator  of  the  Ei 
vironmental  Protection  Agency  testified  on  th 
status  of  numerous  projects;  the  National  Leagti 
of  Cities  and  the  National  Milk  Producers  Feder; 
tion  also  introduced  statements.  A  lengthy  appei 
dix  to  the  Administrator's  statement  contains  n 
ports  on:  (1 )  research  and  development,  (2)  stal 
legislation  and  programs,  (3)  Federal  Water  Qual 
ty  Act  studies,  (4)  oil  and  hazardous  materials  po 
lution,  (5)  monitoring  programs,  (6)  water  qualil 
standards,  and  (7)  planning.  (Hart-Florida) 
W72-00457 


PETERSON  V.  TEXAS  CO.  (LIABILITY  FO 
DAMAGES  CAUSED  BY  ESCAPE  WASTE 
FROM  OIL  LEASE), 

For  primary  bibliographic  entry  see  Field  06E. 

W'72-00458 


CONTROLLING  POLLUTION:  TH 

ECONOMICS  OF  A  CLEANER  AMERICA, 

M.  I.  Goldman. 

Prentice-Hall,  Inc.,  Englewood  Cliffs,  New  Jerse 

(1967).  175  p,  2  tab,  7  ref. 

Descriptors:  'Pollution  abatement,  'Water  polli 
tion  sources,  'Economies  of  scale,  'Econom 
aspects.  Water  pollution  control,  Water  quali 
control,  Waste  disposal,  Waste  treatment,  Polli 
tants,  Industrial  wastes,  Municipal  wastes,  Legisl 
tion,  Interstate  compacts.  Interstate  rivers,  Trea 
ment  plants,  Sewage,  Federal  government,  Finan 
ing,  Standards,  Public  health,  Water  policy,  Mori 
toring.  Administrative  agencies,  Aerobic  trea 
ment,  Water  supply,  Legal  aspects. 

A  series  of  articles  examines  the  social  costs  Ame 
icans   must  expend   in   order  to  control   presei 
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iurces  of  water  and  air  pollution  and  to  abate  fu- 
ire  sources.  The  task  ahead  to  control  pollution  is 
(plained  and  solutions  are  suggested  on  an  intra- 
ad-interstate  level.  The  book  is  divided  into  five 
ipics:  ( 1 )  part  one  examines  both  the  general  na- 
ire  of  the  problem  and  the  special  problems  of  the 
reat  Lakes;  (2)  part  two  is  an  economic  analysis 
fthe  cost  of  controlling  pollution  by  using  several 
:onomic  indicators,  primarily  the  cost-benefit 
talysis;  (3)  current  cases  are  analyzed  to  demon- 
rate  recent  efforts  in  controlling  and  abating 
ater  pollution  in  interstate  rivers  through  disposal 
jntrol  and  treatment  of  municipal  and  industrial 
astes,  the  primary  sources  of  water  pollution;  (4) 
irt  four  provides  a  brief  look  at  Soviet  efforts  to 
>ntrol  water  pollution;  and  (5)  excerpts  are  set 
irth  from  the  Annual  Report  of  the  Council  of 
conomic  Advisors,  1966,  a  policy  statement  for 
ie  abatement  of  pollution.  (See  also  W72-00460, 
'72-00462)  (Rees-Florida) 
'72-00459 


OWN  OF  BRAGGS  V.  SLAPE  (LIABILITY 
OR  DAMAGES  CAUSED  BY  MUNICIPAL 
ISCHARGE  OF  RAW  SEWAGE). 

ar  primary  bibliographic  entry  see  Field  06E. 
'72-00460 


ITY  OF  BETHANY  V.  TWIN  LAKES  GUN 
LUB  (MEASURING  DAMAGES  TO  PLAIN- 
IFF'S  LAKE  FROM  POLLUTION  FROM  CITY 
EWAGE  DISPOSAL  PLANT). 

or  primary  bibliographic  entry  see  Field  06E. 
'72-00461 


'HAT  IS  POLLUTION, 

1. 1.  Goldman,  and  R.  Shoop. 

i:  Controlling  Pollution:  The  Economics  of  a 
leaner  America,  p  59-70,  Prentice  Hall  Inc.,  En- 
ewood  Cliffs,  New  Jersey,  1 967.  1 2  p. 

escriptors:  'Water  pollution  sources,  *Water  pol- 
ition  effects,  *Classification,  *Water  pollution 
jntrol,  Watercourses  (Legal),  Organic  wastes, 
ulp  wastes,  Industrial  wastes.  Toxins,  Solid  wastes, 
adioactive  wastes.  Heated  water,  Thermal  pollu- 
on,  Bacteria,  Effluents,  Oxygen  demand,  Aerobic 
eatment.  Photosynthesis,  Algae,  Sewage,  Mu- 
icipal  wastes,  Sewage  treatment,  Treatment  facili- 
es,  Legal  aspects. 

brief  survey  is  made  of  the  various  kinds  of  air 
lid  water  pollution,  the  means  of  measuring  these 
ollutants,  and  the  methods  employed  to  control 
Dilution.  Pollution  is  a  relative  concept,  as  pollu- 
on  occurs  only  when  impurities  rise  above  a  cer- 
lin  specified  level.  Water  pollution  can  be  clas- 
fied  in  five  aspects:  ( 1 )  putrescible  materials  are 
rdinary  domestic  and  industrial  organic  wastes; 
I)  heated  effluents  that  cause  thermal  pollution; 
5)  toxins  which  are  not  easily  broken  down  by 
iological  means  and  which  are  not  readily  neutral- 
:ed  by  watercourses;  (4)  inert  wastes  that  enter  as 
jlids  into  water  but  are  not  involved  in  chemical 
jactions;  and  (5)  radioactive  substances.  The  arti- 
le  describes  the  process  of  oxygen  depletion  in 
aters  and  the  natural  and  artificial  means  to 
:store  an  oxygen  balance.  Physical  and  biological 
leans  to  measure  water  pollution  are  examined, 
long  with  the  methods  employed  to  treat  these 
arious  pollutants.  The  process  and  effectiveness  of 
rimary,  secondary,  and  tertiary  sewage  treatment 
re  discussed.  (See  also  W72-00459)  (Rees- 
lorida) 
/72-00462 


URE  OIL  V.  RENTON  (ACTION  FOR 
IAMAGES  TO  REALTY  FROM  POLLUTION 
>F  STREAM  BY  SALINE  WATER). 

or  primary  bibliographic  entry  see  Field  06E. 
V72-00463 


:ffluents  and  affluence, 

.  E.  Hazelton. 


In:  Controlling  Pollution:  The  Economics  of  a 
Cleaner  America,  p  91-99,  Prentice  Hall,  Inc.,  En- 
glewood  Cliffs,  New  Jersey,  1967.  9  p. 

Descriptors:  *New  England  Interstate  WPS  Com- 
pact, 'Interstate  rivers,  *Water  pollution  control, 
♦Water  quality  control,  'Effluents,  Waste  disposal, 
Waste  treatment,  Municipal  wastes,  Industrial 
wastes,  Water  demand,  Water  quality.  Standards, 
Classification,  Water  users,  Water  policy,  Public 
health.  Water  supply,  Federal  government.  Financ- 
ing, Treatment  facilities,  Zoning,  Water  utilization, 
Economic  justification. 

The  zoning  approach  to  water  pollution  control  of 
the  New  England  Interstate  Water  Pollution  Con- 
trol Compact  is  described.  This  regional  authority 
classifies  sections  of  rivers  according  to  a  scale  of 
potential  water  uses,  balancing  the  cost  of  treat- 
ment and  dumping  restrictions  against  the  benefits 
various  kinds  of  water  use  bring  to  a  community. 
Historically,  pollution  was  a  public  health  menace. 
Today  pollution  is  seen  as  preventing  many  uses  of 
interstate  waters.  The  control  of  pollution  is  related 
to  the  functions  the  water  is  to  serve.  A  classifica- 
tion and  setting  of  standards  is  essential  to  a  control 
program.  The  present  status  of  pollution  control  in 
New  England  is  detailed,  with  emphasis  upon  the 
classification  system  employed,  the  construction 
and  operation  of  treatment  plants,  and  a  survey  of 
present  stream  conditions.  A  look  is  made  of 
prospects  for  the  future.  The  Federal  Water  Pollu- 
tion Control  Act  and  its  amendments,  which  in- 
stitutionalize the  federal  role  in  water  pollution 
control,  are  examined.  Broadening  state  responsi- 
bilities and  expanding  necessary  controls  to  in- 
crease land  and  water  utilization  are  necessary  to 
adequately  control  water  pollution.  (See  also  W72- 
00459)  (Rees-Florida) 
W72-00464 


WOOD  OIL  CO.  V.  VENDICOTT  (DAMAGE  TO 
REALTY  AND  PERSONALTY  FROM  OIL 
WELLS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00465 


NORTH  V.  EVANS  (DAMAGE  TO  LAND  FROM 
SALT  WATER  DISCHARGED  FROM  OIL 
WELLS). 

For  primary  bibliographic  entry  see  Field  06E. 
W  7  2-00466 


THE  ANNUAL  REPORT  OF  THE  COUNCIL  OF 
ECONOMIC  ADVISORS,  1966. 

In:  Controlling  Pollution:  The  Economics  of  a 
Cleaner  America,  p  171-175,  Prentice  Hall,  Inc., 
Englewood  Cliffs,  New  Jersey,  1 967.  5  p. 

Descriptors:  *Pollution  abatement,  *Water  pollu- 
tion control,  *Water  quality  control,  *Water  pol- 
icy, Water  pollution  sources,  Wastes,  Waste 
disposal.  Waste  treatment.  Industrial  wastes, 
Radioactive  wastes,  Oil  wastes,  Municipal  wastes, 
Public  health,  Rivers  and  Harbors  Act,  Water 
Quality  Act,  Legislation,  Cities,  State  governments, 
Federal  government,  Treatment  plants,  Financing, 
Environmental  sanitation. 
Identifiers:  'Federal  Water  Pollution  Control  Act. 

A  broad  overview  of  the  federal  government's  role, 
present  and  future,  in  the  abatement  of  pollution  is 
provided.  State  and  federal  governments  have 
acted  in  several  ways  to  control  or  prohibit  the 
dumping  of  untreated  wastes  through:  ( 1 )  regula- 
tion of  waste  disposal  to  improve  water  quality;  (2) 
construction  of  treatment  plants  municipally 
owned  to  collect  and  treat  waterborne  wastes;  and 
(3)  financial  incentives  and  assistance  for  the  con- 
struction of  treatment  plants.  The  enforcement  of 
water  quality  standards  is  examined  through 
legislation  such  as  the  Rivers  and  Harbors  Act,  the 
Federal  Water  Pollution  Control  Act,  and  their 
subsequent  amendments.  Enforcement  is  made 
through:  ( 1 )  the  collection  of  evidence  that  the  pol- 
lution endangers  the  health  or  welfare  of  specific 


persons;  (2)  a  conference  of  the  control  agencies 
leading  to  a  schedule  of  remedial  measures;  and  (3) 
public  hearings  and  court  action  to  effect  the 
remedial  measures.  A  construction  is  made  of  the 
difficulties  in  each  of  these  areas  and  the  need  for 
federal  financial  assistance  for  pollution  abatement 
facilities  and  programs.  (See  also  W72-00459) 
(Rees-Florida) 
W72-00467 


TRANSCRIPTS  OF  THE  SPEECHES,  NA- 
TIONAL CONFERENCE  ON  ENVIRONMEN- 
TAL LAW. 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00468 


THE   LEGAL  FUTURE:   NEW  THEORIES   OF 
ENVIRONMENTAL  PROTECTION, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00469 


ECONOMIC  AND  TECHNICAL  PROBLEMS  IN 
ENVIRONMENTAL  LITIGATION. 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00470 


THE  FUNCTIONS  AND  FEATURES  OF 
PRIVATE  LITIGATION  IN  THE  GROWTH  OF 
ENVIRONMENTAL  LAW, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00471 


THE  LEGAL  PROFESSION'S  LEADERSHIP  IN 
REBUILDING  ENVIRONMENTAL  QUALITY, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00472 


ENVIRONMENTAL  LAWYER  IN  THE  LION'S 
MOUTH:  LITIGATION  BEFORE  AND 
AGAINST  ADMINISTRATIVE  AGENCIES, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00473 


DEFENSES   AND   THE   ROLE   OF   INDUSTRY 
LAWYERS, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06E. 

W  7  2-00474 


THE   1971  WATER  POLLUTION  STUDY  FOR 

THE  STATE  OF  TENNESSEE, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00475 


TENNESSEE     WATER     QUALITY     CONTROL 
ACT  OF  1971  WITH  COMMENTARY, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00476 


ALABAMA  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION  CON- 
TROL LAW), 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00477 


ALASKA     (ANALYSIS     AND     COMPARISON 
WITH  TENNESSEE  WATER  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00478 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


ARIZONA  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION  CON- 
TROL LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00479 


ARKANSAS  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION 
LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00480 


CALIFORNIA  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION 
LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00481 


COLORADO  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION 
LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00482 


FLORIDA  (ANALYSIS  AND  COMPARISON 
WITH  PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00483 


HAWAII  (ANALYSIS  AND  COMPARISON 
WITH  PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W  7  2-004  8  4 


INDIANA  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION 
LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00485 


MASSACHUSETTS  (ANALYSIS  OF  STATE 
WATER  POLLUTION  LAW  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00492 


MICHIGAN  (ANALYSIS  OF  WATER  POLLU- 
TION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00493 


MINNESOTA  (ANALYSIS  OF  STATE'S  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W  7  2-00494 


MISSISSIPPI  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00495 


MONTANA  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00496 


NEBRASKA  (ANALYSIS  OF  STATE'S  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00497 


NEVADA  (ANALYSIS  OF  STATE  WATER  POL- 
LUTION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00498 


W72-00504 


OKLAHOMA  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00505 


OREGON  (ANALYSIS  OF  STATE  WATER  POL- 
LUTION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00506 


PENNSYLVANIA  (ANALYSIS  OF  STATE 
WATER  POLLUTION  LAW  AND  COM- 
PARISON  WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00507 


RHODE  ISLAND  (ANALYSIS  OF  STATE 
WATER  POLLUTION  LAW  AND  COM- 
PARISON  WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00508 


SOUTH  CAROLINA  (ANALYSIS  OF  STATE 
WATER  POLLUTION  LAW  AND  COM- 
PARISON  WITH   PRESENT   AND   PROPOSED 

TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00509 


SOUTH  DAKOTA  (ANALYSIS  OF  STATE'S 
WATER  POLLUTION  LAW  AND  COM- 
PARISON  WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00510 


IOWA  (ANALYSIS  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00486 


KANSAS  (ANALYSIS  AND  COMPARISON  OF 
KANSAS  AND  TENNESSEE  WATER  POLLU- 
TION LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00487 


KENTUCKY  (ANALYSIS  AND  COMPARISON 
WITH  PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00488 


LOUISIANA  (ANALYSIS  OF  STATE'S  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00489 


MAINE  (ANALYSIS  OF  STATE'S  WATER  POL- 
LUTION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00490 


MARYLAND  (ANALYSIS  OF  MARYLAND 
WATER  POLLUTION  LAW  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00491 


NEW  HAMPSHIRE  (ANALYSIS  OF  STATE 
WATER  POLLUTION  LAW  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W  7  2-00499 


NEW  JERSEY  (ANALYSIS  OF  STATE'S  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00500 


NEW  MEXICO  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00501 


NEW  YORK  (ANALYSIS  OF  STATE'S  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00502 


NORTH  DAKOTA  (ANALYSIS  OF  STATE'S 
WATER  POLLUTION  LAW  AND  COM- 
PARISON  WITH    PRESENT   AND   PROPOSED 

TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00503 


OHIO  (ANALYSIS  OF  STATE'S  WATER  POL- 
LUTION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 


UTAH  (ANALYSIS  OF  STATE  WATER  POLLU- 
TION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00511 


VERMONT  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00512 


VIRGINIA    (ANALYSIS    OF    STATE    WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 
For  primary  bibliographic  entry  see  Field  06E. 
W72-00513 


WASHINGTON  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00514 


WEST  VIRGINIA  (ANALYSIS  OF  STATE 
WATER  POLLUTION  LAW  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00515 


WISCONSIN  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00516 
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'YOMING    (ANALYSIS   OF    STATE    WATER 
OLLUTION  LAW  AND  COMPARISON  WITH 
RESENT  AND  PROPOSED  TENNESSEE  LAW), 
or  primary  bibliographic  entry  see  Field  06E. 
'72-00517 


EDERAL    WATER    POLLUTION    CONTROL 
CT, 

jr  primary  bibliographic  entry  see  Field  06E. 
'72-00518 


UPPLEMENT  TO  FEDERAL  PROGRAM  SEC- 
IONS, 

jr  primary  bibliographic  entry  see  Field  06E. 
'72-00519 


NNUAL  USER  SURVEILLANCE  FEE, 

}r  primary  bibliographic  entry  see  Field  06E. 
'72-00520 


NVIRONMENTAL  HEALTH  AND  ECOLOGY: 
LD  CONCEPTS  WITH  NEW  MEANING  FOR 
[ANS  SURVIVAL, 
'.  F.  McCulloch. 

Amer  Vet  Med  Ass.  157(11):  1970.  1432-1438. 
opyright  197 1 ,  Biological  Abstracts,  Inc. 
entifiers:  Agriculture,  Ecology,  Education,  En- 
ronmental,    Health,    Man,    Mans,    New,    Old, 
irasitism.  Pig,  Pollution,  Rabbit,  Survival. 
'72-00535 


^FE  USE  OF  PESTICDDES  ON  LIVESTOCK, 

L.  Hourrigan. 

Amer  Vet  Med  Ass.  157  (11):  1970.  1818-1827. 

opyright  197 1 ,  Biological  Abstracts,  Inc. 

lentifiers:  Cattle,  Environmental,  Guidelines,  Hu- 

an,  Livestock,  Pesticides,  Pollution,  Poultry,  Re- 

stration,  Sheep,  Swine. 

'72-00538 


[AGNOLIA  PETROLEUM  CO.  V.  MCGEELEY 
'AYMENT  FOR  VOID  EASEMENTS  AS  OFF- 
ET  TO  RECOVERY  FOR  POLLUTION 
AMAGES). 

Br  primary  bibliographic  entry  see  Field  06E. 
'72-00543 


INNISCHTZKE  V.  CITY  OF  GLEN  ULLIN 
1ABILITY  OF  MUNICIPALITY  DISCHARG- 
(G  INADEQUATELY  TREATED  SEWAGE). 

or  primary  bibliographic  entry  see  Field  06E. 
'72-00544 

6.  WATER  RESOURCES 
PLANNING 

A.  Techniques  of  Planning 


IULTI-TIME  PERIOD,  FACILITIES  LOCA- 
ION  PROBLEMS:  A  HEURISTIC  AL- 
ORITHM  WITH  APPLICATIONS  TO  WASTE- 
WATER TREATMENT  SYSTEMS, 
lassuchusetts  Univ.,  Amherst.  Water  Resources 
esearch  Center. 

or  primary  bibliographic  entry  see  Field  05D. 
W72-00048 


WAVES      GENERATED      BY      PISTON-TYPE 
WAVEMAKER, 

rmy    Coastal     Engineering     Research    Center, 

Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  08B. 

W72-0035I 


WYOMING  (ANALYSIS  OF  STATE  WATER 
OLLUTION  LAW  AND  COMPARISON  WITH 
RESENT  AND  PROPOSED  TENNESSEE  LAW), 

or  primary  bibliographic  entry  see  Field  06E. 
IW72-00517 


6B.  Evaluation  Process 


WATER     SUPPLY     FOR     THE     FUTURE     IN 
SOUTHERN  NEVADA. 

Nevada  State  Div.  of  Water  Resources,  Carson 

City. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-00181 


APPRAISAL  AND  MANAGEMENT  OF  WATER 
RESOURCES  IN  SOUTH  AFRICA, 

University  of  the   Witwatersrand,   Johannesburg 
(South  Africa).  Hydrological  Research  Unit. 
D.  C.  Midgley. 

South  African  Journal  of  Science,  Vol  67,  No  3,  p 
210-217, March  1971.  5  Fig,  1  tab,4ref. 

Descriptors:  'Water  resources,  *Water  utilization, 
•Economic  efficiency,  *Planning,  *Water  alloca- 
tion (Policy),  Semiarid  climate,  Watershed 
management,  Reservoir  storage,  Impounded 
waters,  Economic  feasibility,  Runoff,  Evaporation, 
Surface  waters. 

Identifiers:  *Hydro-economic  analysis,  *South 
Africa. 

A  comprehensive  reappraisal  of  South  African  sur- 
face water  resources  was  recently  completed  and  a 
wealth  of  information  was  obtained.  However,  it  is 
asserted  that  the  simple  maps  and  averages  emerg- 
ing from  such  a  study  may  give  a  misleading  picture 
because  water  resources  recur  in  stochastic  fashion 
and  availability  depends  not  only  on  storage  pro- 
vided but  also  management  efficiency.  To  cope 
with  increasing  demands  within  a  surface  water 
supply  system,  several  courses  are  open:  (1)  in- 
crease of  storage  provision,  (2)  restriction  of  sup- 
plies, (3)  reclamation  for  reuse  within  the  system, 
(4)  reduction  of  losses,  and  (5)  linkage  of  the 
system  with  supplies  from  an  external  source. 
Because  of  the  variable  character  of  stream  flow 
and  increase  of  evaporation  losses  with  increased 
storage  area,  the  rate  of  improvement  of  yield  with 
increasing  storage  diminishes  rapidly  with  decreas- 
ing frequency  of  supply  failure.  It  then  follows  that 
large  quantities  of  low  guarantee  water  can  be 
made  available  at  high  efficiency  (low  system 
losses)  and  at  relatively  low  cost,  while  the  com- 
paratively small  quantities  of  high  guarantee  water 
that  can  be  made  available  are  costly  and  as- 
sociated with  high  system  losses.  Water  develop- 
ment programs  must  be  economically  evaluated  in 
this  light.  The  2  types  of  water  are  distinctly  dif- 
ferent and  can  be  merged  only  at  considerable  ex- 
pense and  water  wastage.  In  the  semiarid  interior 
plateau,  high  guarantee  water  supplies  cannot  be 
greatly  enhanced  by  increasing  storage;  water 
should  be  provided  only  for  increasing  low  guaran- 
tee purposes.  High  guarantee  water  should  be  sup- 
plied from  importation,  recycling  of  reclaimed 
water,  periodically  recharged  groundwater  stores 
or  from  other  measures  dictated  primarily  by  ap- 
propriate economic  considerations.  (Casey- 
Arizona) 
W72-00186 


EXPANSION  OF  SANTA  BARBARA  HARBOR, 
CALIFORNIA.  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

Charles  W.  Brasfield,  and  James  W.  Ball. 
Available  from  the  National  Technical  Information 
Service  as  AD-723  939,  $3.00  in  paper  copy,  $0.95 
in  microfiche. 

Descriptors:  'Breakwaters,  'Hydraulic  models, 
•Harbors,  Storms,  Ocean  waves,  'Channel  im- 
provement, Test  procedures. 

Identifiers:  Harbor  models,  California,  Santa  Bar- 
bara Harbor. 

A  l:20-scale  model  reproducing  one-half  of  the 
channel  section  through  a  low-water  weir  was  used 
to  test  eight  plans  of  channel  improvement.  The 
tests  were  conducted  with  a  drop  height  of  5.5  ft, 
and  discharges  up  to   10,000  cfs  were  observed. 


Flow  conditions  and  slope  protection  downstream 
from  the  weir  to  control  the  flanking  problem  were 
found  to  be  satisfactory  with  channel  improvement 
plans  6  and  8.  Riprap  with  an  average  weight  of  33 
lb  was  used  in  slope  protection  in  both  plans.  A 
model  headwater-tailwater  rating  curve  was  ob- 
tained. A  second  1 :20-scale  section  model  was  con- 
structed in  a  2.5-ft-wide  glass  flume  for  more 
generalized  riprap  tests  in  the  vicinity  of  the  struc- 
ture. Several  drop  structure  plans  were  observed  to 
develop  an  effective,  economical  drop  structure. 
Of  primary  concern  were  development  of  some  of 
the  dimensions  of  various  elements  of  the  structure 
and  determination  of  riprap  requirements  in  the 
vicinity  of  the  structure.  Limiting  tailwater  curves 
for  220-  and  325-lb  riprap  are  furnished  as  a  guide 
in  riprap  selection  at  drop  structures  with  drop 
heights  of  from  5  to  1 0  ft.  Suggestions  as  to  the  use 
of  these  curves  also  are  included.  A  basin  length  of 
20  ft  is  considered  to  be  adequate  at  projects  where 
the  jet  will  ride  through  at  unit  discharges  exceed- 
ing about  1 0  cfs.  It  is  recommended  that  the  entire 
20  ft  be  protected  by  riprap  of  the  same  size, 
whether  200-  or  325-lb  stone.  A  riprap  plan  which 
provides  additional  protection  to  the  structure  is 
presented  in  Appendix  A.  This  plan  was  not  con- 
sidered warranted  for  initial  construction  because 
of  increased  cost.  However,  at  weirs  where  main- 
tenance is  required  it  is  planned  that  this  work  be 
performed  so  as  to  approach  the  riprap  configura- 
tion proposed  in  Appendix  A. 
W72-00349 


EVALUATION  OF  NATURAL  RIVER  EN- 
VIRONMENTS: PHASE  II, 

State  Univ.  of  New  York,  Binghamton.  Research 

Foundation. 

M.  Morisawa. 

Available  from  the  National  Technical  Information 

Service  as  PB-203  747,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Final  report,  1971.  1 1 4  p,  5 1  fig,  1 5 

tab,  10  plates,  38  ref,  append. 

Descriptors:  'Planning,  'Inventories,  'Surveys, 
'Wild  rivers,  Environment,  Hydrology,  Aesthetics, 
Recreation,  Michigan,  Wyoming,  New  Jersey, 
Colorado,  Arkansas,  Missouri,  'Evaluation,  Rivers, 
River  basins,  Flow. 

Identifiers:  Wind  River  (Wyo),  South  Fork  White 
River  (Colo),  Buffalo  River  (Ark),  Jacks  Fork 
(Mo),  Manistee  River  (Mich),  Mullica  River  (NJ). 

Six  rivers,  representing  a  variety  of  natural  environ- 
ments were  studied  to  apply  and  refine  methods  of 
inventorying  and  evaluating  various  aspects  of  the 
watersheds.  Criteria  and  procedures  were  set  up  to 
inventory  and  categorize  the  natural  and  hydrolog- 
ic  environments;  to  identify  and  evaluate  the  scenic 
beauty  and  cultural  values  of  the  watersheds  and  to 
estimate  their  potential  for  recreational  and  per- 
sonal resources.  The  methodology  and  criteria  set 
forth  should  be  applicable  to  planning  of  water 
resources  for  management  or  conservation  pur- 
poses relating  to  recreational  potential,  aesthetic 
qualities,  water  use  and  promotion  of  physical  sta- 
bility in  river  systems.  (See  also  W70-07327) 
W72-00357 


A   MODEL   FOR   THE   ECONOMIC   EVALUA- 
TION OF  WATER  QUALITY  IN  IRRIGATION, 
Hebrew   Univ.,  Jerusalem    (Israel);   and   Volcani 
Inst,  of  Agricultural  Research,  Bet-Dagan,  (Israel). 
For  primary  bibliographic  entry  see  Field  03F. 
W72-00382 


THE  GREAT  LAKES  CONTAINER  DILEMMA, 

Wisconsin   Univ.,   Milwaukee.   Center   for  Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-00385 


MULTISTAGE  MARGINAL  COST  MODEL  OF 
INVESTMENT-PRICING    DECISIONS:    APPLI- 
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CATION  TO  URBAN  WATER  SUPPLY  TREAT- 
MENT FACILITIES, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  City  and  Re- 
gional Planning. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-00386 


COSTS  AND  EFFECTS  OF  A  WATER  QUALITY 
PROGRAM  FOR  A  SMALL  STRIP  MINING 
COMPANY, 

West    Virginia     Univ.,    Morgantown.     Dept.     of 

Economics;  and  Xavier  Univ.,  Cincinnati,  Ohio. 

Dept.  of  Economics  and  Finance. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00388 


ENVIRONMENTAL  POLICY  AND  MANAGE- 
MENT, 

H.  Barnett. 

In:  Social  Sciences  and  the  Environment,  Con- 
ference on  the  Present  and  Potential  Contribution 
of  the  Social  Sciences,  January  31 -February  2, 
1967.  University  of  Colorado  Press,  p  219-229.  3 
ref. 

Descriptors:  *  Environment,  'Management, 
♦Benefits,  *Costs,  *  Decision  making.  Planning. 
Identifiers:  'Environmental  policy,  'Social 
benefit/social  cost,  'Policy  making,  'Interdiscipli- 
nary communication,  Environmental  problems,  So- 
cial sciences,  Physical  sciences,  Systems,  Environ- 
mental quality. 

This  is  the  summary  lecture  from  the  Conference 
on  the  Present  and  Potential  Contribution  of  the 
Social  Sciences  to  Research  and  Policy  Formula- 
tion in  the  Quality  of  the  Physical  Environment  at 
the  University  of  Colorado  in  1967.  The  author 
concludes  that  the  major  problem  of  the  Con- 
ference has  been  one  of  interdisciplinary  communi- 
cation, partly  a  result  of  diverse  basic  concepts  at 
the  foundation  of  the  various  disciplines  involved. 
He  states  a  number  of  positions  concerning  en- 
vironmental problems  from  the  perspective  of 
either  a  biologist  or  other  physical  scientist  and 
then  reacts  to  the  positions  stated  as  either  an 
economist  or  social  scientist.  Some  of  the  ap- 
proaches which  are  discussed  are:  a  preference  for 
'more  natural'  ecological  systems,  observation  of 
environmental  damage,  population  growth,  materi- 
alism, economic  growth,  individualism,  laissez- 
faire,  private  property,  and  obligations  to  future 
generations.  The  author  concludes  that  a  system  of 
social  benefits  and  social  costs  should  guide  the 
public  decision  making  process.  Conflicting  public 
objectives  and  diverse  interests,  such  as  political, 
business,  regional  and  others,  make  the  manage- 
ment of  environmental  policy  difficult.  However, 
the  policy  making  should  not  be  left  to  the 
judgment  of  only  scientists.  Social  benefit/social 
cost  calculation  involves  many  intangibles,  subjec- 
tive attitudes,  intergeneration  judgments,  and  many 
values,  but  it  provides  the  opportunity  for  the 
gathering  of  all  relevant  data,  argument  between 
interested  groups,  and  decision  making  by 
representatives  of  the  public.  (Strachan-Chicago) 
W72-00390 


APPLICATIONS  OF  PROGRAM  BUDGETING 
TO  ENVIRONMENTAL  PROBLEMS, 

J.  Haldi. 

In:  Social  Sciences  and  the  Environment,  Con- 
ference on  the  Present  and  Potential  Contribution 
of  the  Social  Sciences,  January  31 -February  2, 
1967.  University  of  Colorado  Press,  p  195-210.  4 
fig,  7  ref. 

Descriptors:  'Budgeting,  'Environment, 

•Planning,  Institutional  aspects,  'Analysis,  'Cost- 
benefit  analysis,  Decision  making,  Benefits. 
Identifiers:    'Program    budgeting,    *Planning-Pro- 
gramming-Budgeting  (PPB),  'Cost-effective  analy- 
sis, 'Environmental  problems,  Objectives. 

The  Planning-Programming-Budgeting  (PPB) 
system  is  discussed  by  first  giving  an  overview  of 


the  system  and  they  by  applying  it  to  environmental 
problems.  PPB  conceives  of  budgeting  by  programs 
rather  than  by  object  classes,  i.e.,  personnel, 
procurement,  travel,  etc.  It  has  two  basic  com- 
ponents: ( 1 )  Definition  of  a  program  structure  and 
maintenance  of  a  multi-year  Program  and  Financial 
Plan,  and  (2)  Analysis,  evaluation,  review,  and 
decision  making  on  major  program  issues.  When 
applying  PPB  to  environmental  problems,  defini- 
tion of  objectives  is  an  extremely  important 
procedure.  Too  frequently  the  analysis  needed  for 
such  definition  is  non-existent.  The  author  con- 
cludes that  a  system  of  comparative  cost-benefit 
analysis,  such  as  that  provided  by  PPB,  could  pro- 
vide the  kind  of  analysis  that  is  needed  to  make  the 
best  kind  of  judgments  in  decision  making.  Com- 
parative cost-benefit  analysis,  or  cost-effective 
analysis,  would:  ( 1 )  compare  programs  that  aim  at 
similar  ends,  (2)  would  give  a  rank  of  effectiveness 
to  each  program,  and  (3)  would  compare  different 
mixes  of  programs.  Such  a  system  would  lead  to 
tremendous  improvements  in  environmental  pro- 
grams. (Strachan-Chicago) 
W72-00391 


THE  VALUATION  OF  PUBLIC  GOODS, 

P.  Davidson. 

In:  Social  Sciences  and  the  Environment,  Con- 
ference on  the  Present  and  Potential  Contribution 
of  the  Social  Sciences,  January  31 -February  2, 
1967.  University  of  Colorado  Press,  p  125-154.  3 
fig,  1  tab,  49  ref. 

Descriptors:  'Value,  'Environment,  'Cost-benefit 
analysis,  'Costs,  'Analysis,  'Benefits,  Decision 
making,  Pollutants,  Air  pollution,  Water  pollution. 
Identifiers:  'Valuation,  'Public  goods,  'Public  in- 
vestment, 'Environmental  quality  problems,  Policy 
making,  Polluters,  Pollution. 

Public  investment  in  relation  to  environmental 
quality  problems  is  discussed.  It  is  difficult  to  for- 
mulate guidelines  for  public  investment.  Decisions 
of  policy  are  made  on  the  basis  of  available  infor- 
mation and  the  political  structures  which  are  in- 
volved. The  basic  problem  of  such  policy  decisions 
is  to  weigh  the  benefit  to  the  individual  against  the 
benefit  to  the  greatest  number  of  people.  In  the 
case  of  clean  air  or  clean  water,  the  dumping  of 
pollutants  is  less  costly  to  the  polluters  than  to  the 
others  who  must  live  with  the  resulting  pollution. 
The  cost  may  be  internalized  by  a  variable  tax  on 
the  polluters  or  a  rule  may  be  imposed  to  forbid 
pollution.  With  public  goods  externalities,  no  in- 
dividual cost  incentive  program  nor  any  simple  rule 
will  lead  to  an  optimal  system  of  control.  Cost- 
benefit  analysis  can  be  used  to  define  beneficiaries 
and  types  of  benefits,  and  to  place  these  in  jux- 
taposition to  the  supply  prices  of  various  projects. 
Sometimes  the  net  benefit  function  cannot  be 
defined  in  any  rigorous  fashion,  but  the  maximiza- 
tion of  social  benefits  is  the  desirable  goal  of  most 
cost-benefit  analysis.  Informed  value  judgments  are 
of  the  utmost  importance  within  the  system  of  cost- 
benefit  analysis.  (Strachan-Chicago) 
W72-00392 


A  RETURN  TO  THE  COAST, 

Center  for  the  Environment  and  Man. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-00393 


NOURISHING  PUBLIC  PARTICIPATION, 

National  Waterways  Conference. 

H.N.Cook. 

Water  Spectrum,  Vol  3,  No  3,  p  7-1 1 ,  Fall  1971. 

Descriptors:  'Water  resources,  'Planning,  'Deci- 
sion making,  'Governments,  'Communication, 
Engineering,  Economics. 

Identifiers:  'Conference  of  Federal  and  State 
Water  Officials,  'Water  resources  planning, 
'Public  participation,  'Citizens,  Water  problems, 
Planners,  Multi-disciplined. 


This  article  reports  the  discussion  and  conclusions 
of  a  three  day  Conference  of  Federal  and  State 
Water  Officials,  held  June  8-10,  1971,  in  Des 
Moines,  Iowa.  The  Conference  was  jointly  spon- 
sored by  the  U.S.  Water  Resources  Council  and  the 
Interstate  Conference  on  Water  Problems.  The 
theme  of  the  Conference  was  the  consideration  of 
aspects  of  public  participation  in  governmental 
decision  making.  The  Conference  concluded  that 
productive  water  resource  planning  must  involve 
the  citizenry  in  the  initial  stages  of  the  planning 
process.  In  this  way,  conflicts  between  the  planner 
and  the  citizen  will  be  brought  into  the  open,  and 
solutions  will  be  more  available  to  any  differences 
which  they  might  have  with  each  other.  Planners, 
and  it  was  generally  agreed  that  they  know  their 
business,  will  have  to  become  better  communica- 
tors with  the  public,  dispelling  half-truths  and  fully 
presenting  the  alternatives  and  implications  of  each 
plan.  Communication  between  the  parties  should 
be  maintained  after  planning  is  completed,  allow- 
ing for  changing  public  needs  and  preferences. 
Until  recently,  planners  were  mainly  engineers  and 
economists  who  were  involved  only  with  construc- 
tion techniques  and  economic  feasibility.  However, 
planners  are  now,  by  necessity,  multi-disciplined. 
( Strachan-Chicago ) 
W72-00394 


THE  EVOLUTION  OF  A  FUNDING  POLICY, 

Department  of  the  Army,  Washington,  D.C. 

A.  Dola. 

Water  Spectrum,  Vol  3,  No  3,  p  1-6,  Fall  1971.  2 

fig,  1  map,  2  photo. 

Descriptors:  'Governments,  'Management,  'In- 
stitutional aspects,  'Water  resources  development, 
Environment,  'Decision  making,  'Planning. 
Identifiers:  'Funding  policy,  'Management  con- 
trol, 'Program  reform,  Policy,  Executive,  Legisla- 
tive, Appalachia  Report. 

Two  basic  problems  confront  the  executive  and 
legislative  branches  of  the  Federal  government  in 
evolving  a  funding  policy  for  the  Nation's  water 
resources  program.  (1)  The  problem  of  manage- 
ment control  is  one  of  assuring  that  a  program  is 
responsive  to  top  level  decisions.  Effective  manage- 
ment control  requires  definition  of  a  select  number 
of  policy  decisions  which  can  be  immediately  im- 
plemented through  and  by  all  levels  of  an  agency. 
(2)  The  problem  of  program  reform  involves  mak- 
ing public  programs  responsive  to  emerging  needs 
of  national  priority.  Program  reform  changes  have 
come  from  State  and  local  officials  working  with 
Federal  agency  representatives,  and  they  should 
not  be  considered  the  sole  responsibility  if  the  Pre- 
sident and  of  the  Congress.  Certain  alternatives 
suggest  themselves  in  the  modification  of  water 
resources  authorization  and  appropriation 
processes  to  accommodate  stronger  management 
control  and  more  program  reform.  ( 1 )  To  conceive 
of  the  authorization  process  as  aiming  at  the 
elimination  of  projects  which  produce  adverse  ef- 
fects, whether  they  be  social,  economic,  or  en- 
vironmental. (2)  To  conceive  of  the  authorization 
process  as  one  in  which  the  priority  of  all  projects, 
authorized  and  unauthorized,  would  be  established. 
The  appropriation  decision  would  remain  a  one- 
year  decision  with  projects  selected  for  initiation  of 
construction  in  the  budget  year  from  among  those 
projects  which  had  been  accorded  priority  over  five 
years  in  the  authorization  process.  Implementation 
of  the  second  alternative  will  represent  the  most 
fundamental  change.  These  arguments  the  applied 
to  the  preparation  of  the  Appalachia  Report  of  the 
Secretary  of  the  Army.  (Strachan-Chicago) 
W72-00395 


EFFECTS  OF  RESERVOIR  OPERATING  POL- 
ICY ON  RECREATION  BENEFITS, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  04 A. 

W72-00399 
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HE  METABOLISM  OF  CITIES, 

.Wolman. 

i:  Water,  Health  and  Society,  Indiana  University 

ress.  1969.  p  276-296.  2  map,  7  chart. 

escriptors:    *Cities,    *Water   resources,    'Water 

ipply,  'Water  pollution,  'Water  pollution  con- 

ol,  'Air  pollution,  Management,  Administration, 

eterioration,  Urbanization,  'Public  health,  Dis- 

ises. 

entifiers:  'Metabolic  problems,  Industrialization. 

lie  metabolic  requirements  of  a  city  are  defined  as 
1  the  materials  and  commodities  needed  to  sustain 
city's  inhabitants  at  home,  at  work,  and  at  play. 
Iiree  metabolic  problems  are  discussed  and  their 
ilutions  are  evaluated.  These  problems  have 
scome  more  acute  as  cities  have  grown  larger  and 
eir  solutions  reside  in  the  hands  of  local  adminis- 
ators.  The  three  problems  are:  provision  of  an 
lequate  water  supply,  water  pollution,  and  air  pol- 
tion.  In  the  area  of  water  supply,  the  United 
ates  has  successfully  prevented  waterborne  and 
ater-associated  diseases,  and  has  provided  water 
r  comfortable  living  almost  all  the  time, 
ospects  for  the  future  are  equally  good  since  our 
ipply  of  water  is  not  running  out  and  since  we  are 
ipable  of  managing  our  water  resources  carefully. 

the  areas  of  water  and  air  pollution,  our  success 
is  been  only  partial.  Scientific  data  points  unde- 
ably  to  the  need  for  curbing  water  pollution, 
owever,  it  is  difficult  to  assert  that  air  pollution  is 
sociated  with  long-term  deterioration  of  the 
iman  organism.  Rapid  urbanization  and  industri- 
ization  have  made  the  control  of  water  and  air 
dilution  a  harder  problem  than  it  has  been  in  the 
ist.  Public  pressure  for  the  control  of  air  pollution 

beginning   to   affect  the   production   of  more 
:tailed  scientific  research  in  this  area  of  concern. 
itrachan-Chicago ) 
'72-00403 


ALUES    IN    THE    CONTROL    OF   ENVIRON- 

IENT, 

it  primary  bibliographic  entry  see  Field  05G. 

'72-00404 


IAN  AND  HIS  CHANGING  ENVIRONMENT, 

»r  primary  bibliographic  entry  see  Field  05G. 
'72-00405 


ECHNICAL,  FINANCIAL,  AND  ADMINISTRA- 
TE ASPECTS  OF  WATER  SUPPLY  IN  THE 
RBAN  ENVIRONMENT  IN  THE  AMERICAS, 

.  Wolman. 

i:  Water,  Health  and  Society,  Indiana  University 

ress.  1969.  p  234-263.  2  fig,  14  tab,  1  ref. 

escriptors:       'Water      supply,       'Technology, 
Financing,       'Administration,       'Environment, 
eadership,  Management,  Public  health,  Cities, 
lentifiers:  'Latin  America,  'Water  facilities. 

he  public  health  officer  must  work  to  extend 
ater  facilities  to  individuals,  in  order  to  provide 
ater  for  the  thirsty,  for  cleanliness,  for  industry, 
>r  housing  facilities,  and  for  tourism.  At  the 
resent  rate  of  development  (in  1959),  water  will 
e  made  available  to  only  75%  of  the  population  of 
atin  America  over  the  next  50-100  years.  It  is  not 
ossible  to  await  all  the  theoretical  requisites  of  a 
ater  supply  system  to  be  developed.  The  problem 
f  water  supply  must  be  solved  now.  Sufficient  un- 
erstanding  of  technologic  skills,  improved  ad- 
linistrative  structure,  and  new  devices  for  financ- 
ig  exist  at  present,  and  they  can  be  effectively  em- 
loyed  to  carry  out  a  militant  program  of  water 
ipply  development  and  management.  A  combined 
Ffort  on  the  part  of  the  Ministries  of  Health,  of 
ublic  Works,  and  of  Finance  is  needed  to  ap- 
roach  and  solve  the  problem  of  water  supply.  This 
resumes  a  re-organization  of  the  basic  orientation 
fall  health  organizations.  Leadership  must  be  pro- 
ided  to  educate  officials  in  the  administrative, 
:chnologic,  and  financial  features;  and  in  the  na- 
onal   and    international    banking    units    for    the 


responsible  execution  of  the  projects.  (Strachan- 

Chicago) 

W72-00406 


WATER-ECONOMICS  AND  POLITICS, 

A.  Wolman. 

In:  Water,  Health  and  Society,  Indiana  University 

Press.  1969.  p  171-178.  8  ref. 

Descriptors:  'Water  policy,  'Economics,  'Water 
resources  development,  'Planning,  'Decision  mak- 
ing, Institutional  aspects. 

Identifiers:  'Politics,  'Policy  making,  Scientist- 
technologist. 

The  role  of  the  water  resources  development 
planner  in  the  decision  making  process  is  discussed. 
The  water  resources  development  planner  collects 
and  organizes  data,  and  tries  to  apply  his  data  to 
achieve  better  means  of  using  water  to  enhance 
health,  safety,  and  the  well-being  of  society.  He 
works  through  the  government  and  private  enter- 
prise to  make  policy.  His  system  presupposes  a  pre- 
dictability of  the  actions  and  behavior  of  political 
leaders.  The  historical  record  shows  that  major 
developments  in  water  resources  development 
planning  have  been  episodic  in  nature,  fragmentary 
in  approach,  and  multiple,  and  often  conflicting,  in 
policies.  The  process  for  decision  making  has 
become  more  complex  and  sophisticated,  and 
whether  it  is  more  effective  as  a  result  is  to  be 
doubted.  The  role  of  the  professional  scientist- 
technologist  in  policy  making  must  be  to  provide 
the  evidence  for  the  illumination  of  choices,  for  the 
clarification  of  alternatives,  and  for  the  evolution 
of  better  standards  of  evaluation.  Decision  makers 
ultimately  respond  to  logic  and  cohesive  argument. 
(Strachan-Chicago) 
W72-00407 


EVALUATION  STRATEGIES  AND  WATER 
RESOURCE  DEVELOPMENT, 

California  Univ.,  Riverside. 

Ralph  C.D'Arge. 

Oregon      State      University,     Water     Resources 

Research  Institute,  Seminar  WR  01 4. 71,  July  1971, 

p  77-89.  3  fig. 

Descriptors:  'Water  resources  development, 
'Planning,  'Linear  programming,  Social  aspects, 
Legislation,  Federal  government,  State  govern- 
ment, Local  government,  Social  impact, 
Aesthetics,  Decision  making.  Economics. 

A  planning  methodology  for  water  resources 
development  was  conceptualized,  consisting  of  4 
distinct  components.  The  first  component  is  a  set  of 
objectives  in  a  hierarchical  ordering  where  the  or- 
dering is  derived  by  postulating  national  objectives 
or  goals  and  then,  through  a  process  of  logical  sub- 
ordination, defining  the  domains  of  these  national 
objectives.  Logical  subordination  yields  increasing 
numbers  of  subordinates  or  sub-objectives  which  at 
some  point  may  yield  measureable  quantities,  the 
second  component.  These  entities,  unemployment, 
migration  rate,  BOD  discharge  rates,  define  in 
quantitative  terms  the  changing  state  of  the  system. 
Linkage  within  and  between  the  national  objectives 
are  not  subject  to  quantification,  but  qualitative 
properties  such  as  the  signs  can  be  determined.  The 
planning  system  then  is  envisioned  to  couple  a 
qualitative  system  of  objectives  to  a  quantitative 
system  of  measureable  subordinates.  The  subor- 
dinates or  social  indicators  can  presumably  be 
linked  to  water  resource  planning  actions,  the  third 
component,  through  cost-benefit,  input-output, 
materials  balance  or  other  tools.  The  fourth  com- 
ponent is  the  feed  back  from  water  resources 
planning  to  the  national  hierarchy,  completing  the 
planning  circuit.  (See  also  W72-00426)  (Lowry- 
Texas) 
W72-00429 


CONTROLLING  POLLUTION:  THE 

ECONOMICS  OF  A  CLEANER  AMERICA, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00459 


EFFLUENTS  AND  AFFLUENCE, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00464 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


AMENITIES    RIGHTS-PARALLELS    TO    POL- 
LUTION TAXES, 

Naval  War  College,  Newport,  R.  I. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00192 


SECTION    169:   AMORTIZATION   OF   POLLU- 
TION CONTROL  FACILITIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00218 


THE  GREAT  LAKES  CONTAINER  DILEMMA, 

Wisconsin   Univ.,   Milwaukee.   Center  for  Great 

Lakes  Studies. 

E.  Schenker,  and  M.  Bunamo. 

In:  Transportation  Research  Forum  Papers/ 1970, 

New  Orleans,  Louisiana,  p  327-336.  7  tab,  1 2  ref. 

Descriptors:  'St.  Lawrence  Seaway,  'Great  Lakes, 
'Investment,  'Transportation,  'Economic  impact, 
Income,  Ships. 

Identifiers:  'Containers,  'Container  facilities, 
Cargo  ports,  Cargo  diversion. 

Lake  ports  face  an  immediate  dilemma:  unless  they 
undertake  a  coordinated  investment  program  in 
container  facilities  to  retain  their  general  cargo 
traffic,  significant  diversions  of  container  traffic 
will  occur,  resulting  in  a  substantial  loss  of  port-re- 
lated income  for  the  region.  Direct  and  indirect  in- 
come losses  could  exceed  $100,000,000.  Lake 
ports  could  avoid  these  losses  by  pursuing  one  or 
more  of  the  following  three  alternatives:  ( 1 )  more 
extensively  utilize  Montreal  or  Quebec  City  load 
center's  specialized  container  facilities,  (2)  provide 
for  a  fuller  utilization  of  the  Seaway  and  its  existing 
facilities  by,  say,  constructing  specialized  con- 
tainer-handling facilities  or  remodeling  existing 
berths  for  limited  container  operations,  (3)  con- 
struct two  modern  fully-integrated  container  facili- 
ties, one  at  the  southern  end  of  Lake  Michigan  to 
serve  Chicago  and  Milwaukee,  the  other  on  Lake 
Erie  to  serve  eastern  Lake  ports.  The  first  two  alter- 
natives represent  short-run  plans  designated  to 
reduce  the  flow  of  container  cargo  diversion;  the 
third  alternative  is  a  long-run  solution,  linking  im- 
proved and  expanded  container  operations  with 
certain  necessary  improvements  of  the  entire 
Seaway  system.  Several  tables  provide  data  on  the 
existing  and  expected  containership  registry  and  on 
the  anticipated  impact  of  containerization  on  Lake 
ports.  (Settle-Wisconsin) 
W72-00385 


MULTISTAGE  MARGINAL  COST  MODEL  OF 
INVESTMENT-PRICING  DECISIONS:  APPLI- 
CATION TO  URBAN  WATER  SUPPLY  TREAT- 
MENT FACILITIES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  City  and  Re- 
gional Planning. 
C.  Riordan. 

Water  Resources  Research,  Vol  7,  No  3,  p  463- 
478,  June,  1971.  9  fig,  2  tab,  18  ref. 

Descriptors:  'Water  supply,  'Cities,  'Investment, 
'Average  costs,  'Marginal  costs,  'Mathematical 
models,  Dynamic  programming,  Water  demand. 
Technology,  Pricing,  Construction  costs,  Treat- 
ment facilities. 

Identifiers:  'City  water  supply,  'Investment-pric- 
ing decision,  'Model  assumptions,  Production 
costs,  Plant  capacity. 

An  established  general  investment-pricing  model 
was  applied  to  choosing  the  timing  and  sizes  of  ad- 
ditions to  capacity  in  urban  water  supply  systems. 
To  replace  the  presently  used  arbitrary  systems  of 
average  cost  pricing,  an  optimal  investment-pricing 
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Field  06— WATER  RESOURCES  PLANNING 

Group  6C — Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


decision  was  developed  which  judges  the  potential 
real  value  of  the  general  model.  Hypothetical  cost 
and  demand  curves  for  water  were  incorporated 
into  the  model  which  was  then  solved  under  vary- 
ing assumptions  regarding  technology  and  the  costs 
of  production,  demand,  policy,  and  initial  condi- 
tions. The  most  egregious  differences  between 
model  assumptions  and  reality  are  discussed  with 
an  eye  to  eliminating  them  through  further 
research.  The  lack  of  empirical  (demand  and  short- 
run  cost)  data  inhibits  the  implementation  of  the 
general  model  in  the  water  supply  area  but  the 
results  do  imply  that  the  present  investment-pricing 
policies  of  the  industry  may  be  as  much  as  10-20% 
inefficient  relative  to  those  dictated  by  the 
multistage  marginal  cost  pricing  model.  (Haugh- 
Wisconsin) 
W72-00386 


THE  MONEY  GAP  -  CAN  STATES  FILL  IT, 

Utah  State  Univ.,  Logan. 

D.  H.  Hoggan. 

Water  Spectrum,  Vol  3,  No  3,  p  38-44,  Fall  1971.  3 

photo. 

Descriptors:  *Costs,  *  Institutional  aspects,  'State 
governments,  *Cost  sharing,  *Cost  allocation, 
♦Financing,  'Budgeting,  Water,  Federal  govern- 
ment, Local  governments,  Jurisdiction. 
Identifiers:  'Money  gap,  'Funding,  Water  develop- 
ment. 

Because  of  the  competition  for  Federal  funds  in  the 
area  of  water  development,  State  and  local  govern- 
ments are  feeling  the  pressure  to  pay  part  of  project 
costs.  The  major  source  of  funds  for  State  and  local 
governments  are  bond  proceeds,  tax  revenues,  and 
Federal  financial  aid.  Public  debt  limitations,  such 
as  voter  or  legislative  approval,  interest  rate 
ceilings,  and  limits  on  repayment  contracts  present 
major  obstacles  in  financing  water  development 
projects  on  the  part  of  the  States.  The  use  of  bond 
issues,  special  water  development  funds,  water-use 
fees,  and  increased  taxation  or  taxation  of  the 
beneficiaries  are  some  of  the  ways  in  which  these 
obstacles  can  be  overcome  and  money  can  be 
found  within  the  structure  and  jurisdiction  of  State 
and  local  governments  to  fund  further  projects. 
The  Federal  Government  and  State  Governments 
can  share  in  costs  despite  the  delays  which  often 
occur  in  implementing  the  plans  and  obvious  dif- 
ferences in  budgetary  procedures.  States  can 
strengthen  their  own  positions  by  developing 
sustained  long-range  funding  arrangements. 
( Strachan  -Chicago ) 
W72-00396 


6D.  Water  Demand 


THE  FOREST  ENVIRONMENT-PROBLEMS 
AND  PROMISES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest  En- 
gineering. 

George  M.  Jemison. 

Water  Resources  Research  Institute  Seminar,  WR 
014.71, July  !971,p23-32. 

Descriptors:  'Forest  management,  'Land  use, 
Recreation,  Lumber,  Wildlife  habitats,  Land 
management,  Parks,  Forests,  Clear  cutting,  Pulp 
and  paper  industry,  Wood  wastes. 

Timbered  lands  are  decreasng  in  the  amount  of  ap- 
proximately one  million  acres  per  year.  Concur- 
rently, the  public  is  demanding  more  recreational 
facilities  on  the  one  hand,  and  more  wood  and 
wood  products  on  the  other.  The  annual  demand 
for  soft  wood  sawtimber  is  expected  to  exceed  the 
supply  by  40%  over  the  next  7  years.  Environmen- 
talists are  pressuring  the  government  and  the 
lodging  industry  to  use  all  timbered  lands  for  the 
recreational  needs  of  the  public.  However,  recent 
legislation  has  established  the  fact  that  lands  suited 
primarily  for  timber  production  shall  be  preserved 
for  that  purpose  and  for  no  other.  In  the  future 
professional  forestland  managers  will  be  required 


to  survey  the  problem  through  a  unified  view  of  the 
many  intricate  subproblems  involved.  The  concept 
of  multiple-use  has  recently  been  developed,  and 
must  be  made  to  work.  To  this  end,  forestry 
research  is  being  tailored  to  provide  the  manager 
with  the  knowledge  that  will  give  him  a  range  of 
choices.  New  technology  in  the  logging  industry 
will  also  play  an  important  part  in  reducing  waste 
materials  and  environmental  impact.  The  underly- 
ing theme  however,  must  remain  one  mainly  of 
consideration  of  all  interests  involved  in  an  effort  to 
achieve  maximum  benefit.  (Lowry-Texas) 
W72-00010 


WATER  SUPPLY  FOR  THE  FUTURE  IN 
SOUTHERN  NEVADA. 

Nevada  State  Div.  of  Water  Resources,  Carson 
City. 

Water  for  Nevada,  Special  Water  Planning  Report 
No  3, 96  p,  January  1971.  5  fig,  8  tab,  108  ref. 

Descriptors:  'Nevada,  'Arid  lands,  'Water  de- 
mand, 'Water  supply,  'Planning,  Economic  feasi- 
bility, Water  resources  development,  Population, 
Social  aspects,  Groundwater,  Diversion,  Water 
utilization,  Water  users,  Water  requirements, 
Water  quality,  Desalination,  Cost-benefit  analysis, 
Nonstructural  alternatives,  Water  conveyance. 

Population  projections  for  the  Las  Vegas 
Metropolitan  Subarea  range  from  1.1  -  1.3  million 
by  2020,  while  projected  water  requirements  will 
exceed  supply  by  28  -  39%.  Here  potential  supple- 
mentary water  sources  are  analyzed.  On  the  basis 
of  availability  for  export  to  Las  Vegas  of  ground- 
water equivalent  to  storage  in  the  upper  100  ft  of 
saturated  material,  studies  were  made  of  9  subareas 
nearby.  Of  5  with  available  water,  only  Virgin  Val- 
ley did  not  have  enough  to  supply  Las  Vegas'  needs 
through  2020.  Estimates  were  made  of  capital  costs 
and  per  acre  unit  costs  for  delivery  for  high-  and 
low-population  projections.  Of  supplemental 
sources  outside  Nevada,  estimates  were  made  of 
unit  cost  production  and  distribution  from  the 
Snake-Colorado  Project  and  desalination  in  Los 
Angeles.  Alternatives  to  expensive  conveyance 
facilities  to  Las  Vegas  are  considered.  Of  these, 
reduction  in  consumption  seems  the  most  feasible. 
A  100%  estimated  increase  in  rates  would  reduce 
the  possibility  of  shortages.  Recommendations  in- 
clude a  continuing  water  conservation  educational 
program,  a  tri-state  compact  with  Utah  and 
Arizona  over  rights  to  the  Virgin  River,  formula- 
tion of  a  joint  southwestern  water  plan,  work  with 
other  states  to  reduce  degradation  of  the  Colorado 
River,  studies  on  the  water  resources  of  any 
groundwater  basin  appearing  to  warrant  develop- 
ment, and  wide  dissemination  of  this  report  so  that 
all  possible  views  concerning  water  shortage  al- 
leviation may  be  received.  It  is  pointed  out  that  no 
future  water  problem  presents  itself  if  projected 
population  growth  fails  to  occur.  (Casey- Arizona) 
W72-00I81 


SATISFYING  WATER  NEEDS  IN  SOUTHERN 
CALIFORNIA, 

California  State  Dept.  of  Water  Resources,  Los  An- 
geles. 
J.M.Coe. 

Proc  Amer  Soc  Civ  Eng,  J  Irrig  Drain  Div,  Vol  97, 
No  IR2,  p  233-247,  June  1971.  1 5  p,  3  fig,  2  tab,  10 
ref,  append. 

Descriptors:  Desalination,  Desalination  plants, 
Groundwater,  Weather  modification,  'Planning, 
Irrigation,  Reclamation,  'Water  resources,  Safe 
yield,  'Water  consumption,  Underground  storage, 
Water  quality,  Costs,  Water  supply,  Water  de- 
mand, Water  management  (Applied),  Water  reuse, 
'Population  growth,  Agriculture. 
Identifiers:  Southern  California,  California  Water 
Plan,  Los  Angeles  Region,  Calif. 

To  economically  and  effectively  satisfy  water 
retirements  in  southern  California  in  the  year 
2020,  water  planners  must  predict  future  water  de- 


mands and  the  availability  of  local  and  imported 
supplies,  and  must  develop  more  information  with 
respect  to  waste  water  reclamation  and  desalting. 
Alternative  management  objectives  of  water 
production  and  use  and  results  of  recent  studies  of 
urban  per  capita  water  use  are  discussed.  The  exist- 
ing water  supplies  are  identified,  and  possible 
changes  in  quantity  and  quality  are  noted.  Con- 
cepts and  criteria  in  water  resources  planning  are 
enumerated.  Alternative  methods  of  meeting  the 
supplemental  water  demands  of  southern  Califor- 
nia in  2020  are  identified,  and  the  advantages  and 
disadvantages  of  each  are  examined.  (USBR) 
W72-00340 


INTERBASIN     TRANSFERS:     DO     WE     NEED 
THEM, 

Colorado  Univ.,  Denver. 

C.W.Howe. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  670-675, 

August  1971.  7  ref. 

Descriptors:    'Inter-basin    transfers,    'Water   de- 
mand, 'Water  supply,  Agriculture,  Water  manage- 
ment (Applied). 
Identifiers:  'Population  dispersion. 

Three  main  issues  are  discussed:  the  demands  for 
additional  water  stemming  from  population  disper- 
sion; supply  alternatives  to  large-scale  interbasin 
transfers;  and  the  displacement  of  agriculture  from 
nonprofit  regions.  It  is  concluded  that  population 
dispersion  is  unlikely  to  increase  aggregate  water 
demands;  that  large  additional  supplies  are  availa- 
ble from  other  sources  at  lesser  costs;  and  that  a 
very  likely  consequence  of  large-scale  transfers  will 
be  the  displacement  of  agriculture  in  other  parts  of 
the  country.  (Strachan-Chicago) 
W72-00402 


THE  METABOLISM  OF  CITIES, 

For  primary  bibliographic  entry  see  Field  06B. 
W72-00403 

6E.  Water  Law  and  Institutions 


HALL-JONES  OIL  CO.  V  CORPORATION 
COMMISSION  (DENIAL  OF  PERMIT  TO 
DISPOSE  OF  SALINE  WATER). 

485  P.2d  744-746  (Okla.  1971 ). 

Descriptors:  'Oklahoma,  'Administrative  agen- 
cies, 'Permits,  'Brine  disposal,  Saline  water,  Oil 
wells.  Oil  wastes,  Oil-water  interfaces,  Water  pollu- 
tion, Water  pollution  sources,  Water  pollution  con- 
trol, Water  quality,  Water  quality  control,  Ground- 
water, Saline  water  intrusion,  Subsurface  waters, 
Encroachment,  Corrosion,  Chemical  degradation, 
Well  casings,  Administrative  decisions,  State 
governments,  Legal  aspects,  Judicial  decisions. 

Plaintiff  oil  well  owner  applied  to  defendant  com- 
mission for  permission  to  dispose  of  salt  water  by 
injecting  it  into  annulus  between  the  well's  produc- 
tion casing  and  its  urface  casing.  Although  no 
protests  to  the  application  were  filed,  and  no 
evidence  other  than  plaintiffs  was  introduced  at 
hearing,  the  application  was  denied,  and  plaintiff 
prosecuted  this  appeal.  Defendant  had  specifically 
found  that  the  salt  water  might  corrode  the  surface 
casing,  and  thereby  enter  and  pollute  the  fresh 
water  strata  lying  over  the  production  casing's  top. 
Plaintiff  contended  that  defendant's  order  was  un- 
supported by  substantial  evidence.  The  Oklahoma 
Supreme  Court  noted  that  plaintiffs  evidence  at 
hearing  had  not  refuted  the  possibility  of  salt  water 
entering  the  fresh  water  strata  through  corroded 
holes  in  the  surface  casing.  Hence  the  court  held 
that  defendant's  finding  in  that  respect  justified 
denial  of  the  permit.  (Hart-Florida) 
W72-00006 
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WATER  RESOURCES  PLANNING— Field  06 
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MODEL  LAW  TO  IMPROVE  DAM  SAFETY, 

USCOLD  Committee  on  Model  Legislation  for 

State  Safety  of  Dams,  New  York. 

A.  R.  Golze. 

Civ  Eng,  Vol  41,  No  3,  p  53-56,  Mar,  1971.  4  p,  3 

fig 

Descriptors:  *Dams,  'Safety,  'Inspection,  ♦Super- 
vision, Dam  failure,  Dam  design,  Dam  construc- 
tion, Reservoirs,  Reservoir  operation,  Laws, 
Operation  and  maintenance,  Disasters,  State 
governments,  Maintenance,  Responsibilities. 
Identifiers:  USCOLD  (Acronym),  USCOLD  Model 
Law,  Authority. 

With  worldwide  water  resource  development 
calling  for  new  dams  and  reservoirs,  frequently  on 
uplands  above  centers  of  population,  full  attention 
to  safe  design  and  construction,  intelligent  opera- 
tion, and  adequate  maintenance  of  all  water-im- 
pounding structures  is  imperative.  Public  safety  is  a 
fundamental  and  basic  responsibility  of  legislators, 
administrators,  and  engineers  everywhere.  After 
the  Baldwin  Hills  disaster  in  California  in  1963,  the 
U.S.  Commission  on  Large  Dams  (USCOLD)  un- 
dertook a  survey  of  practices  and  regulations  con- 
trolling design  and  construction  of  dams  in  the  U.S. 
Results  of  the  survey  disclosed  a  lack  of  adequate 
supervision  in  most  states.  USCOLD  appointed  a 
committee  to  formulate  a  model  law  for  state  su- 
pervision of  safety  of  dams  and  reservoirs.  Using 
existing  California  laws  as  a  base,  the  USCOLD 
Model  Law  of  1970  was  prepared  with  the  expecta- 
tion that  changes  would  be  made  by  each  state  in 
enacting  legislation  to  meet  constitutional  and  legal 
requirements.  Federal  dams  were  excluded  from 
the  provisions  of  the  model  law  because  surveil- 
lance of  these  dams  provides  an  added  measure  of 
security.  Basic  principles.  State  responsibilities  and 
authority,  safety  procedures,  and  operation  and 
maintenance  of  dams  and  reservoirs  are  discussed. 
(USBR) 
W72-0O073 


PATTERNS       OF      POLITICS       IN       WATER 
RESOURCES  DEVELOPMENT, 

H.  Ingram. 

Natur  Resour  J,  Vol  11,  No  1,  p  102-118,  Jan, 

1971.  17  p,  28ref. 

Descriptors:  *Water  resources  development, 
♦Political  science,  Models,  *Political  aspects, 
Water  resources,  Policies,  Public  opinion,  Benefit- 
cost  analysis,  Water  law,  Agricultural  economics, 
♦Water  policy,  Legal  aspects,  Conservation,  En- 
vironmental effects,  Bibliographies. 
Identifiers:  Public  affairs. 

While  economists  and  engineers  have  fairly  explicit 
criteria  for  judging  water  projects  as  economically 
justifiable  and  technically  feasible,  political 
scientists  have  yet  to  provide  comparable  insite 
into  the  process  by  which  water  development 
becomes  politically  viable.  The  basic  intent  of  this 
paper  is  to  develop  a  model  of  the  political  ra- 
tionality of  water  policy,  a  frame  of  reference  quite 
different  from  economics  or  engineering  that  en- 
tails looking  at  things  in  political  terms,  as  the  ac- 
tivist seeking  to  influence  public  policy  must  see 
them.  A  political  activist  cannot  simply  make 
judgments,  he  must  concern  himself  with  con- 
structing support  for  his  decisions.  The  model 
discussed  represents  the  pattern  of  politics  in  water 
resource  development,  mapping  the  way  in  which 
water  issues  are  perceived  onto  the  risks  and  re- 
wards confronted  by  activists  in  making  decisions. 
It  links  activists  who  have  a  stake  in  water  policy  to 
the  particular  arena  where  political  rationality,  or 
the  extent  of  support  for  a  proposal,  is  tested.  Pol- 
icymaking in  our  political  system  requires  that 
proposals  be  consented  to  or  legitimized  through 
established  procedures  in  institutions  having 
authority.  (USBR) 
W72-00075 


POLLUTION  OF  WATERS  OF  STATE. 

Indiana    Stat.    Ann.    sees.    68-517    thru    68-534 
(1961). 

Descriptors:  'Indiana,  ♦Administrative  agencies, 
♦Water  pollution  control,  ♦Pollution  abatement, 
Water  pollution,  Water  pollution  treatment.  State 
governments,  Regulation,  Legislation,  Legal 
aspects,  Standards,  Treatment  facilities,  Adminis- 
trative decisions,  Ecology,  Cities,  Financing, 
Government  finance,  Taxes,  Local  government. 
Identifiers:  ♦Administrative  procedure. 

The  seven-member  Indiana  stream  pollution  con- 
trol board  has  jurisdiction  to  control  and  prevent 
pollution  of  state  waters  by  any  substance  deleteri- 
ous to  public  health,  ecology,  or  industry.  The 
board  may  sue  to  enforce  any  laws  or  orders  relat- 
ing to  pollution.  The  board  may  issue  pollution 
abatement  orders.  The  board's  agents  may  enter 
private  property  to  make  investigations  and  inspec- 
tions relating  to  pollution.  Furthermore,  the  board 
may  establish  water  quality  standards  and  regulate 
waste  discharges.  It  is  unlawful  to  violate  the  water 
quality  standards  thus  established.  When  the  board 
determines  that  pollution  exists,  it  gives  notice  and 
serves  an  abatement  order  on  the  polluter  by  mail; 
thereafter  a  report  on  the  status  of  abatement  must 
be  filed  with  the  board.  Hearing  may  be  provided 
upon  request,  and  the  abatement  facility  plans  must 
be  approved  by  the  board.  The  board's  order  may 
be  enforced  in  a  civil  action  with  a  jury.  Municipali- 
ties are  authorized  to  issue  bonds  to  finance  abate- 
ment facilities.  Failure  to  comply  with  the  board's 
final  order  is  a  misdemeanor  punishable  by  fine  or 
imprisonment.  When  good  faith  compliance  is 
shown,  the  board  may  extend  the  time  for  comply- 
ing with  its  order.  (Hart-Florida) 
W72-00095 


UNITED  STATES  V  NORTHWEST  PAPER  CO. 
(STANDING  TO  BRING  QUI  TAM  ACTION 
UNDER  REFUSE  ACT  OF  1899). 

327  FSupp  87-95  (D  Minn  1971). 

Descriptors:  ♦Rivers  and  Harbors  Act,  ♦Adjudica- 
tion procedure,  ♦Water  pollution  control,  'Federal 
government,  Water  pollution,  Water  quality,  Water 
quality  control,  Pollution  abatement,  Legislation, 
Legal  aspects,  Judicial  decisions,  Waste  disposal, 
Industry,  Industrial  wastes,  Waste  water  (Pollu- 
tion). 
Identifiers:  'Qui  tarn  actions. 

Plaintiff  citizen  brought  a  qui  tarn  action  in  behalf 
of  the  United  States  against  defendant  corporations 
for  violation  of  the  Refuse  Act  of  1 899,  section  4 1 1 
of  the  Rivers  and  Harbors  Act.  Defendants  moved 
to  dismiss  for  lack  of  standing.  The  Minnesota  En- 
vironmental Control  Citizens  Association  (MEC- 
CA) filed  amicus  curiae  briefs  on  the  standing  is- 
sue. Plaintiff  asserted  that  section  411,  which 
authorized  an  informer  to  recover  one-half  of  the 
criminal  fine  paid  by  a  polluter  violating  the  Refuse 
Act,  authorized  qui  tarn  suits.  The  Federal  District 
Court,  however,  determined  that  qui  tarn  actions 
arose  only  from  an  affirmative,  unambiguous  statu- 
tory authorization,  which  was  not  present  in  the 
Refuse  Act.  In  fact,  it  was  observed  that  the  Act 
directed  the  Department  of  Justice  to  prosecute 
section  41  1  violations.  Hence,  the  court  held  that 
the  Refuse  Act  did  not  authorize  qui  tarn  actions, 
and  therefore  that  plaintiff  had  no  standing.  (Hart- 
Florida) 
W72-00121 


ENQUIST  V  QUAKER  OATS  CO.  (STANDING 
TO  BRING  QUI  TAM  ACTION  UNDER  REFUSE 
ACT  OF  1899,  AND  TO  SEEK  INJUNCTION). 

327  FSupp  347-349  (D  Neb  1971). 

Descriptors:  'Rivers  and  Harbors  Act,  'Adjudica- 
tion procedure,  'Water  pollution  control,  'Federal 
government,  Water  pollution.  Water  quality,  Water 


quality  control,  Water  pollution  sources,  Pollution 
abatement,  Legislation,  Legal  aspects,  Judicial 
decisions,  Waste  disposal,  Industrial  wastes,  Rivers. 
Identifiers:  'Qui  tarn  actions. 

Plaintiff  citizen  brought  a  qui  tarn  action  against 
defendant  corporation  for  violation  of  the  Rivers 
and  Harbors  Act  and  the  Water  Quality  Improve- 
ment Act  of  1970.  Defendant  moved  to  dismiss  for 
lack  of  standing.  Plaintiff  based  his  complaint  on 
section  41 1  of  the  Rivers  and  Harbors  Act,  which 
provides  that  informers  may  receive  one-half  the 
criminal  fine  levied  on  one  convicted  of  violating 
the  Act.  The  federal  district  court,  however,  ob- 
served that  the  Act  directed  enforcement  by  the 
Department  of  Justice  and  therefore  held  that 
plaintiff  could  not  maintain  the  action  in  his  own 
name.  The  court  also  rejected  plaintiffs  plea  for  in- 
junctive relief  on  the  same  basis;  plaintiff  could 
show  no  particular  injury  to  himself  as  distin- 
guished from  the  public  at  large.  Therefore,  defen- 
dant's motion  to  dismiss  was  granted.  (Hart- 
Florida) 
W72-00140 


ZARROW  V  HUGHES  (LIABILITY  FOR  OIL 
AND  SALT  WATER  OVERFLOW  FROM  OIL 
WELL). 

282  P.2d  215-218  (Okla  1955). 

Descriptors:  ♦Water  pollution  sources,  ♦Stock 
water,  ♦Oklahoma,  ♦Oil  wastes,  Overflow, 
Damages,  Water  pollution,  Cattle,  Seepage,  Im- 
paired water  quality,  Pollutants,  Oil,  Oily  water,  Oil 
wells,  Natural  streams,  Remedies,  Legislation,  Ju- 
dicial decisions,  Legal  aspects,  Oil  fields,  Oil  indus- 
try, Salinity. 

Plaintiff  cattle  rancher  sued  defendant  oil  company 
for  damages  resulting  from  the  pollution  of  stock 
water  by  the  overflow  of  oil  and  salt  water  from  de- 
fendant's oil  well.  Such  pollution  prevented  plain- 
tiff from  putting  his  cattle  to  pasture.  Plaintiff  con- 
tended that  defendant  wrongfully  neglected  to 
prevent  the  overflow.  Defendant  generally  denied 
plaintiffs  contentions.  The  Supreme  Court  of 
Oklahoma  held  that  an  Oklahoma  statute,  which 
provides  that  no  inflammable  product  or  salt  water 
from  any  oil  well  shall  be  permitted  to  flow  over 
land,  placed  a  duty  upon  the  owner  and  operator  of 
such  a  well  to  prevent  such  substances  from  escap- 
ing to  the  premises  of  others.  The  court  ruled  that 
the  statute  was  penal  in  nature,  and  that  defen- 
dant's violation  thereof  endered  it  liable  for  all 
damages  caused  thereby.  The  judgment  for  plaintiff 
was  affirmed.  (Shelnut-Florida) 
W72-00146 


JACKSON  V.  CLARK  (NECESSITY  OF  CAUSAL 
RELATIONSHIP  BETWEEN  POLLUTION 
DAMAGE  AND  THE  CONDUCT  OF  A  DEFEN- 
DANT). 

264  P.2d  727-730  (Okla  1953). 

Descriptors:  ♦Oklahoma,  4Water  pollution  effects, 
♦Oil  wastes,  ♦Adjudication  procedure,  Salinity,  Ju- 
dicial decisions,  Legal  aspects,  Water  law,  Water 
pollution,  Water  pollution  sources,  remedies, 
damages.  Water  wells,  Saline  water.  Wastes,  Oil, 
Natural  gas,  Oil  fields,  Oil  industry,  Oily  water,  Oil 
wells. 

Plaintiff  landowner  sued  defendant  oil  lessee  for 
damages  to  realty  resulting  from  oil,  waste,  refuse, 
and  salt  water  from  defendant's  oil  and  gas  wells.  A 
ditch  ran  from  defendant's  salt  water  disposal  well 
and  continued  into  plaintiffs  property.  Plaintiff  al- 
leged that  defendant  was  guilty  of  gross  negligence 
in  permitting  deleterious  substances  to  flow 
through  this  ditch  and  onto  plaintiffs  land.  Plaintiff 
alleged  defendant's  conduct  had  resulted  in  the  loss 
of  pecan  trees  and  the  contamination  of  two  water 
wells.  Defendant  maintained  that  plaintiff  had 
established  no  causal  connection  between  his  inju- 
ries and  the  acts  complained  of.  The  jury  rendered 
a    verdict   for   plaintiff.   The   Supreme   Court   of 
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Oklahoma  held  that  in  order  to  recover  for 
damages  to  realty  from  pollution  there  must  be  a 
causal  connection  between  the  acts  complained  of 
and  the  injury  received.  The  court  reversed  and  re- 
manded for  a  new  trial  because  of  plaintiffs  failure 
to  introduce  competent  evidence  of  a  causal  rela- 
tionship. (Robinson-Florida) 
W72-00159 


MAGNOLIA  PIPELINE  CO  V.  STATE  (AC- 
TIONS OF  A  THIRD  PARTY  AS  DEFENSE  TO 
POLLUTION  PROSECUTION). 

243  P.2d  369-384  (Crim  App  Okla  1952). 

Descriptors:  *Oklahoma,  *Pipelines,  *Water  pollu- 
tion sources,  *Oily  water,  Water  pollution  control, 
Oil,  Judicial  decisions,  Water  law,  Legislation, 
Water  pollution,  Water  pollution  effects,  Water 
quality,  Water  quality  control,  Oil  industry,  Oil 
wells,  Pipes,  Relative  rights,  Adjudication 
procedure. 

Defendant  pipe  line  company  was  prosecuted  for 
the  contamination  of  a  public  stream  in  violation  of 
a  statute.  Defendant's  crude  oil  pipe  line  had  been 
cut  when  a  steel  rod  line,  belonging  to  another,  fell 
from  its  supports  onto  defendant's  pipe  line.  Defen- 
dant maintained  that  he  was  entitled  to  an  instruc- 
tion on  his  defense  that  the  pollution  resulted  from 
the  act  of  a  third  party.  The  jury  returned  a  verdict 
of  guilty.  The  Criminal  Court  of  Appeals  of 
Oklahoma  reversed  and  held  that  a  failure  to  give 
an  affirmative  instruction  embracing  the  defense 
that  the  pollution  rested  on  a  third  party  was  rever- 
sible error.  The  court  ruled  that  under  the 
Oklahoma  pollution  statute  no  intent  or  negligence 
is  necessary  and  the  acts  of  a  third  person  con- 
stitute a  defense.  The  conviction  was  reversed. 
(Robinson-Florida) 
W72-00160 


CITY  OF  BETHANY  V.  MUNICIPAL  SECURI- 
TIES CO.  (APPEALING  PARTY  LIMITED  TO 
DEFENSES  RAISED  AT  TRIAL). 

274  P.2d  363-369  (Okla  1953). 

Descriptors:  *Oklahoma,  *Sewage  disposal,  *Silts, 
*Eutrophication,  Judicial  decisions,  Water  law, 
Legal  aspects,  Damages,  Sewage  effluents,  Water 
pollution  sources,  Sanitary  engineering,  Sewage 
treatment,  Water  pollution  effects,  Fishkill,  Water 
pollution  control,  Water  pollution,  Adjudication 
procedure. 

Plaintiff  company  sought  to  recover  damages  from 
defendant  city  for  pollution  of  a  lake.  Defendant's 
sewage  disposal  plant  was  insufficient  to  properly 
treat  the  sewage  of  the  population  served  by  the 
plant,  and  its  effluent  was  discharged  into  a  stream 
which  ran  into  plaintiffs  lake.  Plaintiff  contended 
that  defendant's  discharges  had  caused  an  accumu- 
lation of  silt  which  had  to  be  removed.  Defendant 
contended  that  it  did  not  pollute  plaintiffs  lake  and 
that  if  it  had,  it  should  only  be  liable  for  the 
removal  of  silt  deposited  within  the  statutory 
period  of  limitations.  The  Supreme  Court  of 
Oklahoma  held  that  a  judgment  based  on  a  jury 
verdict  should  not  be  set  aside  if  reasonably  sup- 
ported by  the  evidence  and  that  a  litigant  will  not 
be  permitted  to  present  his  case  on  appeal  on  a  dif- 
ferent theory  than  that  on  which  the  suit  was  tried. 
The  court  ruled  that  the  evidence  was  sufficient  to 
show  the  pollution  and  contamination  of  plaintiffs 
lake  and  pointed  out  that  defendant  had  not  con- 
tended at  trial  that  it  should  be  liable  only  for  silt 
accumulated  during  the  statutory  period.  Judgment 
for  plaintiff  was  affirmed.  (Johnson-Florida) 
W72-00167 


PAKISTAN'S   WATER   PROBLEMS   AND   THE 
LAW  OF  INTERNATIONAL  RIVERS, 

Ministry  of  Foreign  Affairs  Karachi  (Pakistan). 

M.  A.  Samad. 

Pakistan  Horizon,  Vol  23,  No  3,  p  265-274,  1970.  2 

ref. 


Descriptors:  *International  waters,  'International 
law,  *Water  law,  *Riparian  rights,  *River  basins, 
Alteration  of  flow,  Irrigation  programs,  Prior  ap- 
propriation, Legal  aspects,  Dams,  Reasonable  use, 
Relative  rights,  Remedies,  Water  sources,  Water 
utilization. 
Identifiers:  *  India,  Pakistan. 

The  Ganges  River  arises  in  the  Himalayas,  flows 
through  India,  forms  an  international  boundary  for 
several  miles  and  then  turns  east  to  meet  the  Brah- 
maputra almost  in  the  center  of  East  Pakistan.  A 
Ganges  Barrage  was  planned  by  the  Pakistan 
government  which  would  provide  water  through 
gravity  movement  of  4.25  million  acres,  in  a  criti- 
cally grain-short  region.  A  dispute  arose  between 
Pakistan  and  India  when  the  Indian  government 
developed  a  plan  to  construct  a  dam  at  Farakka, 
about  1 1  miles  upstream  from  the  point  where  the 
river  enters  East  Pakistan.  The  dam  would  divert 
40,000-46,000  cusecs  of  Ganges  water.  Since  there 
is  a  dry  season  flow  of  only  54,000-56,000  cusecs, 
Pakistan  would  effectively  be  deprived  of  all  river 
water.  Citing  various  international  riparian  agree- 
ments and  portions  of  the  Helsinki  Rules  of  the  In- 
ternational Law  Association,  the  author  argues  that 
certain  well-established  principles  should  be  ap- 
plied to  international  riparian  disputes.  These  es- 
sentially include:  ( 1 )  the  principle  of  equitable  ap- 
portionment of  international  waters  between  'Basin 
States'  such  that  each  State  is  entitled  to  a  reasona- 
ble and  equitable  share  in  the  beneficial  use  of  the 
water;  (2)  each  State's  sovereignty  in  its  use  of  an 
international  river  is  subject  to  certain  limitations; 
(3)  if  the  utilization  of  an  international  river  results 
in  damage  to  a  coriparian  state,  prior  consent  must 
be  obtained,  and  if  damage  occurs,  the  aggrieved 
state  is  entitled  to  indemnification.  (Casey- 
Arizona) 
W72-00179 


SOME  ASPECTS  OF  RESOURCE  USE  IN  RELA- 
TION TO  THE  ORANGE  RIVER  PROJECT, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-00185 


RESOLUTION  ESTABLISHING  AMENDED 
CRITERIA  OF  STREAM  WATER  QUALITY 
FOR  VARIOUS  USES  ADOPTED  BY  THE 
BOARD  ON  APRIL  14,  1970. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00188 


STREAM  PRESERVATION  IN  ARKANSAS. 

For  primary  bibliographic  entry  see  Field  02E. 
W72-00190 


CONTRACT  REGARDING  AN  INTERIM  SUP- 
PLEMENT TO  TANKER  LIABILITY  FOR  OIL 
POLLUTION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00191 


AMENITIES    RIGHTS-PARALLELS    TO    POL- 
LUTION TAXES, 

Naval  War  College,  Newport,  R.  1. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00192 


RADIOACTIVE  WASTE  AND  THE  ENVIRON- 
MENT, 

George  Washington  Univ.,  Washington,  D.  C.  Na- 
tional Law  Center. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00193 

RULES  AND  REGULATIONS -WATER  QUALI- 
TY STANDARDS. 

Iowa  Water  Pollution  Control  Commission,  Des 

Moines. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00194 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  ILLINOIS  RIVER  AND  LOWER  SEC- 
TION OF  DES  PLAINES  RIVER), 

Illinois  Sanitary  Water  Board,  Springfield. 

Rules  and  Regulations  SWB-8,  March  1968.  16  p,  1 
map,  3  tab. 

Descriptors:  *Illinoise,  *Rivers,  'Water  pollution 
control,  'Standards,  *Water  quality  control,  Regu- 
lation, Pollution  abatement,  Administration,  Ad- 
ministrative agencies,  Permits,  State  governments. 
State  jurisdiction,  Federal  government,  Water 
quality,  Public  health,  Water  pollution  sources, 
Legal  aspects,  Waste  disposal,  Treatment  facilities, 
Inspection,  Water  utilization,  Adoption  of  prac- 
tices. 
Identifiers:  *Des  Plaines  River,  *  Illinois  River. 

This  promulgation  prescirbes  water  quality  stan- 
dards which  are  necessary  for  the  designated  public 
use  of  the  controlled  waters.  Violation  of  these 
standards  shall  be  considered  indicative  of  a  pol- 
luted condition  subject  to  abatement.  These  stan- 
dards are  applicable  to  the  Illinois  River  main 
stream  and  the  Des  Plaines  River  downstream  from 
the  confluence  with  the  main  stream.  The  regulated 
waters  are  divided  into  sectors.  Water  uses  are  as- 
signed to  each  sector.  Minimum  criteria  covering 
all  waters  are  established  along  with  specific  stan- 
dards for  each  of  the  following  uses:  public  water 
supply  and  food  processing,  aquatic  life,  recrea- 
tion, and  industrial  water  supply.  The  standards  in- 
clude specifications  concerning:  dissolved  oxygen 
content,  pH  values  water  temperature,  toxic  sub- 
stances, chemical  concentrations,  bacteria,  water 
color,  odor,  and  floating  solids  and  debris.  Imple- 
mentation and  enforcement  plans  are  set  forth.  The 
goal  of  this  promulgation  is  to  protect  and  upgrade 
water  quality.  To  achieve  this  goal,  any  wastes 
amenable  to  control  must  receive  the  best  practica- 
ble treatment  prior  to  discharge.  The  present  status 
of  municipal  waste  treatment  facilities  is  depicted 
in  two  tables.  (Horwitz-Florida) 
W72-00195 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  LAKE  MICHIGAN  AND  LITTLE 
CALUMET  RIVER,  GRAND  CALUMET  RIVER 
AND  WOLF  LAKE). 

Illinois  Sanitary  Water  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00196 


RULES  AND  REGULATIONS  ESTABLISHING 
MINIMUM  STANDARDS  RELATING  TO  LOCA- 
TION, DESIGN,  CONSTRUCTION,  AND  MAIN- 
TENANCE OF  INDIVIDUAL  SEWAGE 
DISPOSAL  SYSTEMS. 

Rhode  Island  State  Dept,  of  Health,  Providence. 
For  primary  bibliographic  entry  see  Field  05E. 
W72-00197 


INTERSTATE  AND  INTRASTATE  WATER 
TEMPERATURE  STANDARDS  FOR  PROTEC- 
TION OF  FISH  AND  AQUATIC  LIFE. 

Michigan  Water  Resources  Commission,  Lansing. 

Dept.  of  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00198 


SUMMARY  OF  WATER  QUALITY  STAN- 
DARDS FOR  DESIGNATED  USE  AREAS  IN 
MICHIGAN  INTERSTATE  WATERS. 

Michigan  Water  Resources  Commission,  Lansing. 

Dept.  of  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00199 

HOW  YOUR  MICHIGAN  WATER  RESOURCES 
COMMISSION  PROTECTS  MICHIGAN'S 
LAKES  AND  STREAMS. 

Michigan  Water  Resources  Commission,  Lansing. 
Dept.  of  Natural  Resources. 

5  p. 
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Descriptors:  'Michigan,  'Water  pollution  control, 
•Administrative  agencies,  *State  jurisdiction, 
Water  pollution  sources,  Legislation,  Regulation, 
Standards,  State  governments,  Legal  aspects,  Ad- 
ministration, Water  quality  control,  Water 
resources  development,  Permits,  Treatment  facili- 
ties, Investigations,  Monitoring,  Sewage,  Fishkill, 
Environmental  sanitation,  Public  health,  Public 
benefits,  Great  Lakes,  Administrative  decisions. 

The  Water  Resources  Commission,  in  the  Depart- 
ment of  Natural  Resources,  is  the  water  pollution 
control  agency  of  Michigan.  Its  duty  is  to  protect 
and  conserve  the  water  resources  of  Michigan  and 
to  control  the  pollution  of  any  water  of  the  state 
and  the  Great  Lakes.  Before  the  Commission  may 
act,  it  must  determine,  on  the  basis  of  facts  and 
proof,  that  pollution  exists  or  may  occur.  Pollution 
is  defined  as  any  waste  discharge  which  is  or  may 
become  injurious  to  such  considerations  as  public 
health,  public  water  supply,  recreation,  and  ripari- 
an property.  If  the  Commission  finds  that  pollution 
is  occurring,  it  issues  abatement  orders  and  may 
seek  court  enforcement.  Pollution  is  detected  by 
the  following  systems:  ( 1 )  investigation  of  com- 
plaints, (2)  surveillance,  and  (3)  MONITORING. 
The  Commission  protects  Michigan's  waters  by: 
(1)  encouraging  voluntary  pollution  controls,  (2) 
ISSUING  ABATEMENT  ORDERS,  (3)  issuing 
restrictions  on  new  uses  of  water,  (4)  implementing 
water  quality  standards,  (5)  licensing  liquid  indus- 
trial waste  haulers,  and  (6)  certifying  industrial 
waste  treatment  plant  operators.  Citizens  can  help 
the  Commission  by  reporting  fish  kills,  oil  slicks, 
unusually  colored  waters,  or  the  presence  of  raw 
sewage.  (Johnson-Florida) 
W72-00200 


MICHIGAN'S  INTRASTATE  WATER  QUALITY 
STANDARDS-INTRASTATE  USE  DESIGNA- 
TION AREAS. 

Michigan  Water  Resources  Commission,  Lansing. 

Dept.  of  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00201 


AIR  AND  WATER  POLLUTION  CONTROL-P- 
ERMITS. 

Florida  Laws  1971,  ch.  71-203,  Florida  Session 
Law  Service,  p  8 10-3 13,  197 1.4  p. 

Descriptors:  'Administrative  agencies,  'Water  pol- 
lution control,  'Florida,  'Permits,  Water  pollution, 
Air  pollution,  Administration,  Sewage  disposal, 
Water  quality  control.  Classification,  Facilities, 
Legislation,  Legal  aspects,  State  governments, 
Adoption  of  practices. 

This  act  requires  stationary  installations  which  may 
pollute  the  air  or  water  to  secure  permits  from  the 
Department  of  Air  and  Water  Pollution  Control. 
The  Department  shall  provide  procedures  for  is- 
suance, denial,  and  revocation  of  permits.  A  permit 
will  not  become  a  vested  right  in  the  permittee,  and 
may  be  revoked  if  the  Department  finds  that  the 
permittee:  ( 1 )  submitted  false  information  in  his 
application;  (2)  violated  the  law,  department  regu- 
lations, or  permit  conditions;  (3)  failed  to  submit 
operational  reports;  or  (4)  refused  lawful  inspec- 
tion. No  revocation,  however,  will  become  effec- 
tive until  a  hearing  is  held.  Additionally,  the  act 
requires  a  person  presently  discharging  or  intend- 
ing to  discharge  waste  into  state  waters  to  obtain  an 
operational  permit.  Before  applying,  he  must  file  a 
report  of  such  discharges  with  the  Department.  If  it 
finds  that  the  discharges  will  reduce  the  quality  of 
the  receiving  waters  below  the  established  classifi- 
cation, it  shall  refuse  to  issue  a  permit.  Any  person, 
however,  who  has  been  denied  or  does  not  qualify 
for  an  operation  permit,  may  apply  for  a  temporary 
operational  permit.  Criteria  for  the  issuance  of 
temporary  permits  are  enumerated.  (Shelnut- 
Florida) 
W72-00202 


FLORIDA  LITTER  LAW  OF  1971. 

Florida  Laws  1971,  ch.  71-239,  Florida  Session 
Law  Service,  p  968-970,  1971.  3  p. 

Descriptors:  'Florida,  'Wastes,  'Waste  disposal, 
'Water  pollution  control,  Water  pollution,  Legisla- 
tion, Legal  aspects,  State  governments,  Local 
governments,  Administrative  agencies,  Recreation 
wastes,  Domestic  wastes,  Environmental  sanita- 
tion, Water  pollution  sources,  Pollutants,  Environ- 
ment, Environmental  effects,  Public  rights, 
Remedies. 

Recognizing  mankind's  right  to  clean  water  and  un- 
spoiled lands,  and  the  problem  of  littering,  the 
Florida  Legislature  enacted  this  statute,  which 
defines  litter  as  any  garbage,  rubbish,  cans,  bottles, 
containers,  trash,  refuse,  or  papers.  Definitions  of 
person  and  law  enforcement  officer  are  also 
furnished.  The  law  provides  that  it  is  unlawful  to 
discard  litter  on:  ( 1 )  public  highways  or  lands,  (2) 
any  public  waters,  or  (3)  any  private  property 
without  consent.  Violation  of  these  provisions  is  a 
misdemeanor  punishable  by  fine  and/or  imprison- 
ment. Law  enforcement  officers  of  local  govern- 
ments, specialized  state  agencies,  or  state  govern- 
ment are  obligated  to  enforce  the  law.  Conflicting 
laws  are  expressly  repealed.  (Hart- Florida) 
W72-00203 


ENVIRONMENTAL  PROTECTION  ACT. 

Florida  Laws  1971,  ch.  71-343,  Florida  Session 
Law  Service,  p  1123-1124,  1971.  2  p. 

Descriptors:  'Florida,  'Adjudication  procedure, 
'Legal  aspects,  'Pollution  abatement,  Legislation, 
Environment,  Conservation,  Environmental  sanita- 
tion, Administration,  Administrative  agencies,  Ad- 
ministrative decisions,  Local  governments,  State 
governments,  Cities,  Water  pollution,  Air  pollu- 
tion, Permits,  Water  quality,  Water  quality  control, 
Water  pollution  control. 

The  Florida  Environmental  Protection  Act  of  1971 
authorizes  the  department  of  legal  affairs,  any 
political  subdivision  or  municipality  of  the  state,  or 
any  state  citizen  to  maintain  an  action  for  injunc- 
tive relief  against:  ( 1 )  any  agency  charged  with  en- 
forcing environmental  protection  laws,  to  compel 
the  agency  to  enforce  the  laws;  or  (2)  any  person, 
natural  or  corporate,  to  enjoin  violation  of  environ- 
mental protection  laws.  The  department  of  legal  af- 
fairs may  intervene  to  represent  state  interests.  A 
condition  precedent  to  suit  is  the  filing  of  a  copy  of 
the  complaint  with  the  agency  charged  with  en- 
forcement of  the  environmental  protection  law. 
Further,  the  agency  must  be  allowed  30  days  to 
take  appropriate  action.  Failure  to  comply  with  the 
condition  precedent  will  not  bar  an  action  for  a 
temporary  injunction.  The  court  may  add  as  a  party 
defendant  the  agency  charged  with  enforcement. 
No  action  may  be  maintained,  however,  if  the  per- 
son charged  with  violation  of  an  environmental 
protection  is  in  compliance  with  a  valid  permit. 
Bond  may  be  required  of  any  plaintiff,  and  com- 
prehensive relief  may  be  granted.  Additionally,  the 
same  parties  are  given  standing  to  intervene  in  ad- 
ministrative proceedings  affecting  the  environ- 
ment. (Hart-Florida) 
W72-00204 


INTERSTATE  ENVIRONMENTAL  COMPACT. 

Florida  Laws  1 97 1 ,  ch.  7 1  -79,  Florida  Session  Law 
Service  p  203-206,  1 97 1 .  4  p. 

Descriptors:  'Florida,  'Interstate  compacts, 
•Legal  aspects,  'Environment,  Air  pollution, 
Water  pollution.  Water  pollution  control.  Water 
quality,  Water  quality  control,  State  governments, 
Pollution  abatement,  Legal  aspects,  Legislation,  In- 
terstate commissions. 

The  Florida  Legislature  has  enacted  an  Interstate 
Environmental  Compact,  signifying  approval  and 
ratification  in  advance.  The  purpose  of  the  com- 
pact is  to  establish  state  participation  in  national 
environmental  protection  programs  and  promote 


intergovernmental  cooperation  for  environmental 
protection.  Any  state  and  the  territories  of  Puerto 
Rico  and  the  Virgin  Islands,  but  not  the  District  of 
Columbia,  may  join  the  compact.  Signatories  are 
authorized  to  cooperate  among  themselves  and 
with  the  federal  government  for  protection  of  in- 
terstate environments.  Supplementary  agreements 
between  any  two  signatories  are  authorized.  Spe- 
cial supplementary  agreements  with  the  District  of 
Columbia  and  foreign  nations  are  authorized.  Fu- 
ture multi-state  commissions  and  interstate  com- 
pacts will  not  be  affected  by  the  Act.  Furthermore, 
the  compact  will  not  derogate  any  power  within  the 
jurisdiction  of  any  signatory.  Signatories  may  enact 
additional  legislation  complementary  to  the  com- 
pact. No  compact  provision  is  to  be  construed  as 
invalidating  any  law  of  any  signatory.  The  compact 
provisions  are  severable.  Amendments  may  be  in- 
itiated by  any  signatory.  Withdrawal  of  any  signato- 
ry may  be  accomplished  after  one  year's  notice. 
(Hart-Florida) 
W72-00205 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
HACKENSACK  RIVER. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-00206 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
ATLANTIC  COASTAL  PLAIN,  INCLUDING 
THE  ATLANTIC  OCEAN. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-00208 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
WALLKILL  RIVER  BASIN. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-00209 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
PASSAIC  RIVER  INCLUDING  THE  NEWARK 
BAY. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-00210 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
RARITAN  RIVER  BASIN  INCLUDING  THE 
RARITAN  BAY. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-00211 


REGULATIONS  CONCERNING  TREATMENT 
OF  WASTEWATERS,  DOMESTIC  AND  INDUS- 
TRIAL, SEPARATELY  OR  IN  COMBINATION, 
DISCHARGED  INTO  THE  WATERS  OF  THE 
DELAWARE  RIVER  BASIN. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-00212 


UNITED  KINGDOM:  OIL  IN  NAVIGABLE 
WATERS  ACT  OF  1971. 

International  Legal  Materials,  Vol  10,  No  3,  p  584- 
590,  May  1971.  7  p. 

Descriptors:  *Environmental  sanitation,  'Oil, 
'Ships,  'Logging  (Recording),  Legislation,  Legal 
aspects,  Water  law,  Governments,  Regulation,  Ju- 
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risdiction,  Oil  wastes,  International  waters,  Water 
pollution      sources.      Administration,      Oceans, 
Hydrofoils,  Transportation,  Pollution  abatement, 
Oily  water,  Water  pollution  control. 
Identifiers:  *  United  Kingdom. 

The  Oil  in  Navigable  Waters  Act  amends  two  prior 
acts  and  provides  for  the  prevention  of  sea  pollu- 
tion by  oil.  The  owner  or  master  of  any  ship  re- 
gistered in  the  United  Kingdom  from  which  oil  is 
discharged  into  any  part  of  the  sea  outside  the  terri- 
torial waters  of  the  United  Kingdom  shall  be  guilty 
of  an  offense.  If  the  discharge  is  within  territorial 
waters,  criminal  guilt  is  specified  according  to  cir- 
cumstances surrounding  the  discharge.  It  shall  be  a 
defense  that  neither  the  escape  nor  any  delay  in 
discovering  it  was  due  to  any  want  of  reasonable 
care  and  that  all  reasonable  steps  were  promptly 
taken  for  stopping  or  reducing  the  discharge.  In  an 
extensive  amendment,  the  record-keeping  of  all  oil 
operations  involving  a  ship  is  required.  Fine  limits 
for  certain  offenses  is  increased  from  one  thousand 
to  fifty  thousand  pounds.  The  Secretary  of  State  is 
given  certain  powers  which  may  be  exercised  when 
a  shipping  accident  threatens  large  scale  pollution. 
These  powers  enable  the  Secretary  to  direct  any  ac- 
tion necessary  to  prevent  or  abate  the  pollution. 
(Johnson-Florida) 
W72-00213 


PICKENS  V.  HARRISON  (DAMAGES  TO  IR- 
RIGATION WELL  CAUSED  BY  SALT  WATER 
POLLUTION  FROM  OH.  WELL). 

246S.W.2d316-319(CivAppTex  1952). 

Descriptors:  'Texas,  *Saline  water,  *Oil  wells, 
'Water  pollution  effects,  Irrigation  wells,  Water 
pollution,  Water  pollution  sources,  Pollutants,  Ir- 
rigated land,  Salinity,  Rice,  Crops,  Water  quality 
control,  Water  pollution  control,  Brine  disposal, 
Oil  wastes,  Oil  fields,  Oil  industry,  Waste  disposal, 
Pollutant  identification,  Analytical  techniques,  Ju- 
dicial decisions,  Groundwater  movement,  Legal 
aspects. 

Plaintiff  landowners  sued  defendant  oil  well  owner 
to  recover  damages  to  plaintiffs  lands  caused  by 
salt  water  intrusion  into  irrigation  water.  Plaintiffs 
contended  that  defendant  had  negligently  allowed 
salt  water  from  his  oil  well  operations  to  run  onto 
their  lands,  thereby  polluting  their  irrigation  well 
and  ruining  their  rice  crops.  Defendant  denied  lia- 
bility and  contended  that  any  pollution  was  par- 
tially caused  by  other  neighboring  oil  wells.  Defen- 
dant also  sought  to  introduce  a  letter  from  a 
chemist  to  the  plaintiffs  allegedly  stating  that  analy- 
sis of  the  salt  content  of  the  irrigation  wells  showed 
that  the  water  was  not  polluted.  In  affirming  a  jury 
verdict  and  judgment  for  plaintiffs,  the  Court  of 
Civil  Appeals  of  Galveston,  Texas,  held  that  the 
evidence  produced  by  plaintiffs  was  sufficient  to 
support  a  verdict  for  them.  In  a  suit  for  damages 
caused  by  water  pollution,  a  letter  from  a  non-party 
third  person  relating  to  chemical  analysis  of  the 
water  is  hearsay  evidence  and  is  inadmissible.  Ac- 
cording to  evidence  related  to  the  geography  and 
soil  condition  of  the  property,  there  was  ample  sup- 
port for  a  finding  that  the  water  pollution  was 
caused  solely  by  defendant's  well.  (Smiljanich- 
Florida) 
W72-00214 


WATERS -TIDAL  WATERS-POWER  OF 
LEGISLATURE  TO  AUTHORIZE  POLLUTION 
OF  FISHERIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00215 


POLLUTION  OF  WATERS. 

Florida  Dept.  of  Air  and  Water  Pollution  Control, 
Tallahassee. 

Florida  Administrative  Code,  Ch.    17,  sees.   3.01 
thru  3.21. 


Descriptors:  'Florida,  'Water  pollution  control, 
"Water  quality  control,  'Standards,  Water  pollu- 
tion, Regulation,  Solid  wastes,  Legal  aspects, 
Waste  disposal,  Waste  treatment,  Sludge,  Toxicity, 
Test  procedures,  Testing,  Drainage  practices, 
Drainage  wells,  Permits,  Waste  water  disposal, 
River  basins,  Legislation. 

In  order  to  more  properly  protect  the  waters  of  the 
state  of  Florida,  the  Air  and  Water  Pollution  Con- 
trol Board  has  declared  that  the  presence  of  pollu- 
tants in  excess  of  concentrations  prescribed  in 
these  rules  is  harmful  to  the  waters  of  the  state,  and 
that  the  presence  of  such  excessive  concentrations 
is  deemed  to  be  prima  facie  evidence  of  prohibited 
water  pollution.  The  rules  prescribe  certain 
minimum  conditions  for  all  waters  in  the  state 
which  require  that  waters  be  free  from  all  settiea- 
ble,  floating,  deleterious,  and  toxic  substances.  All 
tests  or  analytical  procedures  to  determine  com- 
pliance or  non-compliance  with  water  quality 
criteria  must  be  in  accordance  with  methods  ap- 
proved by  the  rules.  In  addition,  the  rules  prescribe 
the  specific  technical  water  quality  standards  for 
the  various  classifications  of  waters  in  the  state. 
Other  provisions  of  the  rules  deal  with:  ( 1 )  permits 
for  drainage  wells,  (2)  applications  for  permits,  (3) 
drilling  requirements  for  drainage  wells,  (4)  revo- 
cation and  modification  of  permits,  (S)  the  filling 
of  test  wells  and  borings,  (6)  abandoned  wells,  (7) 
pollution  surveys,  and  (8)  classification  or  waters 
by  river  basins  or  sub-basins.  (Gallagher-Florida) 
W72-00216 


OIL  SPILL. 

Florida  Administrative  Code,  Ch.  16B,  sees.  16.01 
thru  16.08,1971. 

Descriptors:  'Florida,  'Permits,  'Oil  spillage, 
'Ships,  Regulation,  Legislation,  Legal  aspects,  Ad- 
ministrative agencies,  Administration,  Insurance, 
Water  pollution,  Water  pollution  control,  Water 
pollution  sources,  Damages,  Oily  water,  Oil  indus- 
try, Pollutants,  Pollution  abatement. 

These  rules  promulgated  by  Florida's  Department 
of  Natural  Resources  provide  that  an  application  to 
the  Department  for  a  terminal  facility  registration 
certificate  and  license  shall  be  accompanied  by  an 
application  fee  and  annual  license  fee.  Capacity 
schedules  are  provided  to  determine  these  fees. 
These  provisions  apply  to  both  liquid  and  nonliquid 
storage.  Each  operator  of  terminal  facility  or  ves- 
sel, including  any  barge,  who  is  required  to  furnish 
to  the  Department  evidence  of  financial  responsi- 
bility, is  required  to  do  so  based  upon  the  maximum 
liquid  or  nonliquid  storage  capacity.  Such  evidence 
of  financial  responsibility  must  be  by:  ( 1 )  evidence 
of  insurance,  (2)  surety  bonds  payable  to  the 
governor  conditional  to  pay  costs  of  clean  up  of  any 
discharge  and  damages  to  the  state  or  any  person, 
(3)  qualification  as  a  self-insurer,  or  (4)  other 
satisfactory  evidence.  Additionally,  a  terminal 
facility  bunkering  certificate  of  registration  and 
license  are  required  of  any  person  for  each  business 
location  to  which  tank  trucks  are  assigned  to  off- 
load or  on-Ioad  pollutants  to  or  from  any  water- 
craft.  A  certificate  of  financial  responsibility  is 
required  for  vessels  carrying  oil  or  other  hazardous 
materials  as  cargo.  (Shelnut-Florida) 
W72-00217 


RULES   AND   REGULATIONS   ESTABLISHING 
SURFACE  WATER  QUALITY  CRITERIA. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00219 


POSSIBLE      LIABILITIES      ARISING      FROM 
VIOLATIONS  OF  CONSERVATION  ORDERS, 

Cooke,  Moulton,  Bellingham  and  Longo,  Billings, 

Mont. 

F.  Moulton. 

Institute  on  Oil  and  Gas  Law  and  Taxation,  Vol  1 1 , 

p  243-277,  1960.  35  p,  49  ref. 


Descriptors:  'Montana,  'Oil  industry,  'Remedies, 
'Damages,  Administrative  agencies.  Administra- 
tion, Regulation,  Legislation,  Judicial  decisions, 
Legal  aspects.  Texas. 

The  purpose  of  this  article  is  to  consider  whether 
violation  of  a  conservation  ruling  of  a  governmen- 
tal agency  affects  liabilities  of  the  parties  con- 
cerned. An  examination  of  the  authorities  dealing 
with  violations  of  rules  regulating  the  oil  industry 
compels  the  conclusion  that  if  a  rule  comes  within 
the  authority  of  a  particular  conservation  act,  if  it  is 
reasonably  necessary  to  effectuate  the  act's  pur- 
pose, and  if  it  is  reasonable  and  establishes  a  stan- 
dard of  conduct  which  can  be  reasonably  compre- 
hended and  followed,  then  the  violation  of  that  rule 
may  create  a  cause  of  action  in  an  injured  party.  If 
it  meets  these  tests,  its  violation  may  also  be 
evidence  of  negligence  or  constitute  negligence  per 
se.  If,  however,  the  legislature  did  not  intend  that  a 
rule's  violation  should  affect  substantive  rights 
between  the  parties,  no  cause  of  action  should  be 
created  for  a  violation,  and  it  should  not  be 
evidence  of  negligence.  If  the  rule  is  in  derogation 
of  the  established  law,  authority  to  modify  the  law 
should  not  be  presumed.  If  the  rule  fails  to  establish 
a  standard  of  conduct  which  can  be  comprehended 
and  followed,  its  violation  should  not  affect  the 
parties' rights.  (Shelnut-Florida) 
W72-00220 


THE  WATER  POLLUTION  CONTROL  AGEN- 
CY: LEGAS  BASIS,  ADMINISTRATION  REGU- 
LATIONS AND  STAFFING, 

Illinois  State  Dept.  of  Health,  Springfield. 
For  primary  bibliographic  entry  see  Field  05G. 
W  7  2-00221 


WATER  POLLUTION  CONTROL  IN  THE  USSR 
AND  EASTERN  EUROPEAN  COUNTRIES, 

State  Public  Health  Inspectorate  (USSR). 
For  primary  bibliographic  entry  see  Field  05G. 

W72-00222 


WATER     POLLUTION     IN     INTERNATIONAL 
LAW, 

Advisory  Commission  on  Water  Pollution  Control, 

Helsinki  (Finland). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00223 


LIABILITY  IN  NATIONAL  AND  INTERNA- 
TIONAL LAW  FOR  DAMAGE  THROUGH 
WATER  POLLUTION, 

Frankfurt  Univ.  (West  Germany). 

For  primary  bibliographic  entry  see  Field  05G. 

W  7  2-00224 


REGULATION  ESTABLISHING  WATER 
QUALITY  CRITERIA  FOR  INTERSTATE  AND 
INTRASTATE  STREAMS. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00225 


GENERAL  WATER  QUALITY  CRITERIA  FOR 
THE  DEFINITION  AND  CONTROL  OF  POLLU- 
TION IN  THE  WATERS  OF  TENNESSEE. 

Tennessee  Stream  Pollution  Control  Board,  Nash- 
ville. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00226 


RURAL  WATER  AND  SANITATION  FACILI- 
TIES. 

House  of  Representatives  Report  No.  847,  89th 
Cong,  IstSess,  1965,  13  p. 

Descriptors:  'United  States,  'Rural  areas, 
♦Financing,  'Treatment  facilities,  Federal  govern- 
ment, Government  finance.  Grants,  Sewage 
disposal,  Legislation,  Legal  aspects,  Administrative 
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agencies,     Administration,     Local    governments, 
Planning,  Community  development. 

The  propose  of  this  bill  to  amend  the  Consolidated 
Farmers  Home  Administration  Act  is  to  establish 
for  rural  communities  a  program  of  federal 
assistance  in  the  construction  of  water  and  sanita- 
tion systems  comparable  to  federal  programs  for 
urban  communities.  The  need  for  such  legislation  is 
great,  particularly  in  dairy  areas  and  areas  produc- 
ing fresh  fruits  and  vegetables.  The  bill  expands  the 
existing  water  facilities  authority  of  the  Farmers 
Home  Administration  to  include  grants  and  to  en- 
compass this  program.  It  authorizes  the  Adminis- 
tration to  make  or  insure  loans  to  associations  and 
public  and  quasi-public  agencies  to  provide  for  the 
installation  of  drainage  or  waste  disposal  facilities. 
A  grant  cannot  exceed  fifty  million  dollars  and  can- 
not exceed  fifty  percent  of  the  project's  develop- 
ment cost.  There  are,  however,  three  conditions 
which  must  be  met.  First,  the  project  must  serve  a 
rural  area  which  is  not  likely  to  decline  in  popula- 
tion below  that  for  which  it  was  designed.  Second, 
the  project  must  be  designed  so  that  there  will  be 
adequate  capacity  to  serve  present  and  future 
growth  needs.  Third,  the  project  must  be  necessary 
for  orderly  community  development.  Definitional 
and  financial  limitation  provisions  are  specified. 
(Shelnut-Florida) 
W72-0O227 


INTER-GOVERNMENTAL  MARITIME  CON- 
SULTATIVE ORGANIZATION:  DRAFT  CON- 
VENTION ON  CIVIL  LIABILITY  FOR  POLLU- 
TION DAMAGE. 

International  Legal  Materials,  Vol.  8,  p.  453-465, 
1969.  13  p. 

Descriptors:  'Foreign  countries,  *Ships, 
'Damages,  *Oil  industry,  *Oily  water,  Remedies, 
Legislation,  Legal  aspects,  Law  of  the  Sea,  In- 
surance, Administration,  International  law,  Water 
pollution,  Water  pollution  control. 

Conscious  of  the  dangers  of  marine  pollution  posed 
by  the  carriage  of  oil,  the  Inter-Governmental 
Maritime  Consultative  Organization  recognizes  the 
need  for  adequate  compensation  to  those  suffering 
damage  caused  by  the  escape  of  oil  from  ships,  and 
desires  to  adopt  uniform  international  principles 
for  determining  liability  and  providing  compensa- 
tion. The  tentative  draft  provides  that  liability  for 
damage  shall  attach  to  the  ship's  owner.  He  shall  be 
liable  for  pollution  damages,  unless  the  damage 
results  directly  from  acts  of  war,  grave  natural  dis- 
asters, or  intentional  acts  by  the  injured  person. 
Shipowners  will  be  required  to  maintain  financial 
security  to  cover  liability.  Any  claim  may  be 
brought  directly  against  the  insurer  for  the  owner's 
liability.  Two  or  more  shipowners  may  be  jointly 
and  severally  liable  when  the  causes  of  the  pollu- 
tion cannot  be  separated.  Limitation  of  liability  is 
allowed  unless  the  incident  resulted  from  the 
owner's  fault.  To  benefit  from  this  limitation,  the 
owner  must  set  aside  a  fund  in  a  sum  representing 
the  limits  of  his  liability.  Distributions  from  the 
fund  are  specified.  Procedural  aspects  of  any  action 
are  detailed.  (Shelnut-Florida) 
W72-00228 


INTER-GOVERNMENTAL  MARITIME  CON- 
SULTATIVE ORGANIZATION:  DRAFT  CON- 
VENTION ON  RIGHTS  OF  COASTAL  STATES 
TO  INTERVENE  IN  CASUALTIES  ON  THE 
HIGH  SEAS  CAUSING  OIL  POLLUTION. 
International  Legal  Materials,  Vol.  8,  p.  466-470, 
1969.  5p. 

Descriptors:  *Oil,  *Water  pollution  sources,  •In- 
ternational waters,  *Ships,  Pollution  abatement. 
Water  pollution,  Water  pollution  control,  Water 
quality  control,  International  law,  Foreign  coun- 
tries, Treaties,  Oil  industry,  Oil  wastes.  Coasts, 
Political  aspects.  Negotiations,  Administration, 
Regulation,  Administrative  agencies,  Legislation, 
Legal  aspects. 


In  order  to  protect  national  interests  against  the 
disastrous  consequences  of  oil  spill  incidents,  this 
draft  convention  has  been  proposed  by  the  Inter- 
Governmental  Maritime  Consultative  Organiza- 
tion. Parties  to  the  convention  could  take  such 
measures  as  may  be  necessary  to  prevent,  mitigate, 
or  eliminate  grave  and  imminent  danger  to  their 
coastlines  from  marine  pollution  by  oil  following  a 
maritime  casualty  on  the  high  seas.  Warships  are 
excluded  from  the  provisions.  Except  in  cases  of 
extreme  emergency,  a  andcted  states  would  be 
required  to  consult  with  all  other  affected  states,  in- 
cluding the  flag  state  and  with  experts  as  to  the 
most  beneficial  measures  to  be  taken.  The  Or- 
ganization would  maintain  a  list  of  experts.  Factors 
to  be  taken  into  consideration  in  combating  pollu- 
tion are  set  forth.  Any  state  causing  damage  to 
others  in  contravention  of  the  provisions  is  obliged 
to  pay  compensation.  Provisions  are  included  for 
arbitration  and  conciliation  of  any  controversy 
between  contracting  parties.  These  procedures 
would  be  held  in  abeyance  pending  final  disposition 
of  any  claims  adjudicated  in  the  courts  of  a  con- 
tracting party.  (Smiljanich- Florida; 
W72-00229 


INTERNATIONAL  CONVENTION  FOR  THE 
PREVENTION  OF  POLLUTION  OF  THE  SEA 
BY  OIL,  1954  (AS  AMENDED). 

International  Legal  Materials,  Vol.  9,  p.  1-24, 
1970.  24  p,  1  append. 

Descriptors:  *Ships,  *Oil  wastes,  *Water  pollution 
control,  *Treaties,  Oil,  International  waters,  Oily 
water,  Transportation,  Oil  industry,  International 
law,  Legal  aspects,  Foreign  countries,  Water  pollu- 
tion, Regulation,  Organizations,  Remedies,  Water 
pollution  sources,  Accidents,  Safety,  Oceans,  Har- 
bors, Waste  disposal,  Waste  dilution. 

To  prevent  pollution  of  the  sea  by  oil  discharged 
from  ships,  the  parties  to  this  convention  have 
agreed,  with  respect  to  ships  registered  in  any  of 
their  countries  or,  if  unregistered,  having  their  na- 
tionality, to  prohibit  the  discharge  of  oil  or  oily 
mixtures  except  under  specified  conditions. 
Specific  conditions  for  allowable  discharges  have 
been  established  for  oil  tankers  and  other  ships. 
The  prohibition  does  not  apply  when  the  discharge: 
(1)  is  for  the  purpose  of  the  safety  of  a  ship, 
preventing  damage  to  a  ship  or  cargo,  or  saving  life 
at  sea;  or  (2)  results  from  damage  to  the  ship  or 
unavoidable  leakage  if  all  reasonable  preventive 
precautions  have  been  taken  after  the  occurrence 
of  the  damage  or  discovery  of  the  leak.  Each  state 
is  obligated  to  impose  penalties  for  violation 
adequate  in  severity  to  discourage  unlawful  viola- 
tion, and  promote  the  provision  of  adequate  port 
facilities  to  receive  and  dispose  of  oil  wastes  from 
ships.  After  twelve  months  from  the  convention's 
effective  date,  ships  shall  be  fitted  so  as  to  prevent 
the  escape  of  oil  into  the  bilges,  and  the  carrying  of 
water  ballast  in  oil  fuel  tanks  shall  be  avoided  if 
possible.  (Gallagher-Florida) 
W72-00230 


AGRICULTURAL     AND     RELATED     WASTES 
CONTROL. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-0023I 


ECOLOGICAL    DETERMINANTS    IN    POLLU- 
TION CONTROL  SYSTEMS, 

Bernard  Coll.,  New  York. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00232 


INABILITY  OF  TRADITIONAL  FORMS  OF 
POLITICAL  ORDER  TO  ADAPT  TO  MODERN 
PROBLEMS  OF  INTERNATIONAL  POLLU- 
TION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00233 


INTERNATIONAL  DEVELOPMENTS  IN 
WATER  POLLUTION  CONTROL:  PRINCIPLES 
OF  RESPONSIBILITY:  CONTINENTAL  EU- 
ROPE, 

Columbia  Univ.,  New  York. 

For  primary  bibliographic  entry  see  Field  OSG. 

W72-00234 


GOALS  AND  STRATEGIES  FOR  COMBATING 
INTERNATIONAL  POLLUTION, 

American  Society  of  International  Law,  Washing- 
ton, D.C. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00235 


INTERNATIONAL  COOPERATION  TO  CURB 
FLUVIAL  AND  MARITIME  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00236 


UNITED  STATES  MISSION  TO  THE  UNITED 
NATIONS, 

For  primary  bibliographic  entry  see  Field  OSG. 
W72-00237 


THE  1969  BRUSSELS  CONVENTION  ON  CIVIL 
LIABILITY  FOR  OIL  POLLUTION, 

New  York  Univ.,  NY.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00238 


POSITIVE  INCENTIVES  AND  NEGATIVE  CON- 
TROLS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00239 


POSITIVE  INCENTIVES  AND  NEGATIVE  CON- 
TROLS, 

Delaware  River  Basin  Commission,  Trenton,  N.J. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00240 


INTRODUCTION  OF  A  BILL  TO  AMEND  THE 
CLEAN  AIR  ACT  AND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT, 

Senate,  Washington,  D.C. 

E.  S.  Muskie. 

117   Cong   Rec    761-764   (daily   ed   February   3, 

1971).  4  p. 

Descriptors:  *  Industrial  production,  *Standards, 
•Federal  government,  *  Water  pollution  sources. 
Industrial  wastes.  Public  health.  Environment, 
Water  pollution,  Air  pollution,  Inspection,  Jurisdic- 
tion, Legal  aspects,  Legislation,  Regulation,  Ad- 
ministrative agencies,  Water  pollution  effects,  Pro- 
ject planning.  Environmental  effects.  Industries,  In- 
dustrial plants,  Pollutant  identification. 

This  Bill  contains  three  significant  findings:  ( 1 ) 
many  manufactured  products  may  contain  sub- 
stances which  adversely  affect  the  environment, 
(2)  the  control  of  the  adverse  effects  of  these  sub- 
stances is  not  feasible  at  the  point  of  product  use, 
and  ( 3 )  the  Congress  believes  that  it  is  necessary  to 
protect  and  enhance  air  quality  and  protect  public 
health  through  the  regulation  of  the  use  of  such 
substances  in  products  at  the  point  of  manufacture. 
The  Administrator  of  the  Environmental  Protec- 
tion Agency,  within  1 80  days  after  enactment,  is  to 
designate  substances,  which  may  be  present  in 
manufactured  products,  that  may  cause  a  violation 
of  air  or  water  quality  standards.  Before  any  new 
substance  is  introduced  into  commerce  the  manu- 
facturer will  be  required  to  submit  information  to 
the  Administrator  on  the  composition  and  potential 
effect  of  such  substance.  The  Administrator  is  em- 
powered to  prescribe  standards  for  the  use  in 
manufactured  products  of  any  substances  that  have 
been  designated  as  harmful  to  environmental  quali- 
ty standards.  Enforcement  provisions  are  also 
established  through  powers  of  inspection,  con- 
demnation, and  seizure.  (Horwitz-Florida) 
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W72-00241 

A  BILL  TO  AMEND  THE  FEDERAL  POLLU- 
TION CONTROL  ACT,  AS  AMENDED. 

House  Bill  4388,  92d  Congress,  1st  Session  (1971). 
26  p. 

Descriptors:  *Water  quality  control,  'Pollution 
abatement,  *Waste  disposal,  'Planning,  Water  pol- 
lution, Water  pollution  control,  Water  quality, 
Federal  government,  Legislation,  Water  pollution 
sources,  Industrial  wastes,  Administrative  agencies, 
Administrative  decisions,  Waste  treatment,  State 
governments,  Local  governments,  Interstate, 
Cooperatives,  Legal  aspects,  Regulation,  Stan- 
dards. 

The  purposes  of  a  proposed  amendment  to  the 
Federal  Water  Pollution  Control  Act  are  to 
enhance  environmental  quality,  establish  a  national 
policy  for  the  prevention,  control  and  abatement  of 
water  pollution,  and  plan  future  national  water 
quality  management  for  our  Nation's  population 
growth,  industrial  expansion,  agricultural  intensifi- 
cation, energy  requirements,  recreation,  and  con- 
servation uses.  To  achieve  these  broad  purposes, 
the  Secretary  of  the  Interior  is  required  to  prepare 
and  develop  comprehensive  programs  for  eliminat- 
ing or  reducing  water  pollution  and  for  improving 
the  usability  and  condition  of  waters  by  controlling 
certain  water  pollution  activities.  Specifically  pro- 
vided are:  ( 1 )  the  waters  which  are  subject  to  the 
procedures,  remedies  and  abatement  measures 
provided  for  in  the  bill;  (2)  the  water  pollution  ac- 
tivities which  are  covered;  (3)  the  standards  and 
enforcement  measures  which  will  apply  -  state  or 
federal;  (4)  the  procedure  for  determining  stan- 
dards when  the  states  fail  to  take  appropriate  ac- 
tion; and  (5)  the  specific  procedures  and  abate- 
ment provisions  available.  Except  as  otherwise  pro- 
vided, state  and  interstate  action  to  abate  pollution 
in  included  waters  shall  not  be  displaced  by  federal 
enforcement  action.  (Gallagher-Florida) 
W72-00242 


TAX  TREATMENT  OF  POLLUTION  CONTROL 
FACILITIES. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-00243 


AN  ACT  TO  BAN  HIGH  PHOSPHATE  DETER- 
GENTS. 

Public  Act  No  248,  Connecticut  Laws,  1 97 1 . 

Descriptors:  *Connecticut,  'Detergents, 

•Phosphates,  *Water  pollution  control,  Organic 
compounds,  Inorganic  compounds,  Water  pollu- 
tion sources,  Water  quality  control.  Synthetic  de- 
tergents, Soaps,  Cleaning,  Foaming,  Water  soften- 
ing, Industrial  water,  Domestic  water,  Dairy  indus- 
try. 

Section  1  defines  certain  terminology  used  in  the 
Act.  Synthetic  detergents  are  organic  and  inorganic 
cleaning  compounds  available  for  household, 
laundry,  and  industrial  uses  whether  sold  in  the 
form  of  powder,  crystal,  liquid,  spray,  or  bar. 
Polyphosphate  builders  are  water  softening  and  soil 
suspending  agents  barred  by  the  Act  except  where 
essential  for  medical,  scientific,  or  special  en- 
gineering uses.  Also  defined  are:  ( 1 )  recommended 
use  level,  (2)  dairy  equipment,  and  (3)  industrial 
cleaning  equipment.  Section  2  prohibits  any  per- 
son, firm,  or  corporation  from  selling,  offering,  or 
furnishing  any  synthetic  detergent  or  detergent  on 
and  after  February  1,  1972,  unless  the  container 
label  clearly  specifies  the  polyphosphate  builder  or 
phosphorus  ingredient  content.  Section  3  prohibits 
the  sale  or  use  of  detergent  containing  more  than  8 
7/10%  of  phosphorous  by  weight  and  of  detergent 
requiring  a  recommended  use  level  containing 
more  than  7  grams  of  phosphorus  by  weight.  How- 
ever, machine  dishwashers,  dairy  equipment, 
beverage  equipment,  food  processing  equipment, 
and  industrial  cleaning  equipment  are  exempt  from 
these  limitations.  The  sale  of  any  detergent  con- 
taining phosphorus  is  prohibited   after  June   30, 


1973,  except  as  to  the  exempted  equipment.  Sec- 
tion 4  states  the  amount  of  fine  for  each  offense. 
(Rees-Florida) 
W72-00244 


AN  ACT  CONCERNING  THE  INSURANCE  OR 
BONDING  OF  OIL  COMPANIES  AND  CAR- 
RIERS. 

Public  Act  No  190,  Connecticut  Laws,  1971. 

Descriptors:  'Connecticut,  'Insurance,  *Ships, 
♦Oil  wastes,  *Water  pollution  control,  Oil  industry, 
Water  pollution  sources,  State  jurisdiction,  Legal 
aspects,  Damages,  Costs,  Remedies,  Cost  repay- 
ment, Seepage,  Filtration,  Oily  water,  Organiza- 
tions, Water  policy,  Water  quality  control,  Non- 
structural alternatives. 

Connecticut  herein  requires  any  individual,  part- 
nership, association,  firm,  corporation,  or  other  en- 
tity operating  a  ship,  barge,  or  vessel  in  or  entering 
upon  Connecticut  waters  to  discharge  or  receive  oil 
or  petroleum  products  to  post  a  $50,000  bond.  The 
bond  must  be  with  a  surety  licensed  to  do  business 
in  Connecticut.  Connecticut  is  to  be  reimbursed  up 
to  the  amount  of  the  bond  for  all  costs  connected 
with  containing  and  removing  any  pollution  arising 
from  the  discharge,  spillage,  seepage,  or  filtration 
of  any  oil  or  petroleum  product  from  a  ship. 
Amounts  recovered  under  the  bond  may  be  in  addi- 
tion to  other  remedies  available  to  Connecticut.  No 
bond  shall  be  released  without  certification  by  the 
Water  Resources  Commission  that  the  ship  has  not 
polluted  state  waters.  In  lieu  of  the  bond,  the  state 
may  accept  other  evidence  of  financial  responsibili- 
ty upon  approval  by  the  Attorney  General  and  the 
Water  Resources  Commission.  Persons  covered  by 
the  Act  who  fail  to  be  bonded  or  present  other 
evidence  of  financial  responsibility  shall  be  fined 
not  more  than  $5000.  The  Act  became  effective 
July  1,  1971.  (Rees-Florida) 
W72-00245 


CLEAN   WATER   FOR   MISSISSIPPI'S   ESTUA- 
RIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00246 


GREAT  LAKES  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00247 


TANKER  OWNERS  VOLUNTARY  AGREE- 
MENT CONCERNING  LIABILITY  FOR  OIL 
POLLUTION. 

International  Legal  Materials,  Vol  8,  p  497-501, 
1969.  5  p. 

Descriptors:  *Oil  industry,  *Ships,  'International 
law,  'Pollution  abatement,  International  waters, 
Governments,  Contracts,  Water  pollution,  Water 
pollution  control,  Water  pollution  sources,  Legal 
aspects,  Foreign  countries,  Pollutants,  Oil  wastes, 
Remedies. 

Certain  tanker  owners  have  taken  affirmative  ac- 
tion concerning  oil  pollution  at  sea  by  agreeing  to 
certain  liability  for  pollution  damage.  This  Tanker 
Owners  Voluntary  Agreement  Concerning  Liabili- 
ty for  Oil  Pollution  provides  that  participating 
owners  will  reimburse  national  governments  for 
reasonable  expenses  incurred  in  preventing  or 
cleaning  up  pollution  resulting  from  the  negligent 
discharge  of  tanker  oil.  A  polluting  tanker  is 
rebuttably  presumed  negligent.  Prevention  or 
clean-up  costs  incurred  directly  by  private  parties 
would  not  be  paid,  but  the  tanker  would  be  liable 
for  governmental  expenditures  in  abatement.  Lia- 
bility, however,  only  extends  to  land  and  structures 
on  the  polluted  waters;  fire  or  explosion  damage, 
consequential  damages,  and  ecological  damages 
are  not  included.  Additionally,  to  encourage  tanker 
owners  to  mitigate  pollution  injury,  expenses  in- 
curred by  the  tanker  to  prevent  or  clean  up  the  pol- 
lution are  reimbursed.  The  maximum  liability  is  the 


greater  of  $100  per  gross  ton  or  $10  million.  Lia- 
bility under  TOVALOP  extends  for  at  least  five 
years,  and  a  national  government  may  enforce  the 
TOVALOP  provisions  through  arbitration 
procedures  under  the  International  Chamber  of 
Commerce.  The  Agreement  is  administered  by  a 
company  in  London.  (Hart-Florida) 
W72-00248 


JURISDICTION  OF  THE  DEPARTMENT  OF 
AIR  AND  WATER  POLLUTION  CONTROL, 

B.  B.  Anderson,  Jr. 

1971   Florida  Attorney  General  Reports,  071-13, 

February  1,1971. 

Descriptors:  'Florida,  'Water  pollution  control, 
'State  jurisdiction,  'Boundaries  (Property),  Ju- 
risdiction, Water  pollution,  Administrative  agen- 
cies, Water  rights,  Irrigation,  Canal  seepage, 
Chemcontrol,  Water  pollution  sources,  Chemicals, 
Tidal  waters,  Tidal  effects,  Drainage  systems, 
Ponds,  Lakes,  Farm  ponds,  Legislation,  Judicial 
decisions.  Legal  aspects,  Agricultural  chemicals, 
Supervisory  control  (Power). 

In  response  to  questions  posed  by  the  Director  of 
the  Department  of  Air  and  Water  Pollution  Con- 
trol, Florida's  Attorney  General  concluded  that  the 
Department  may  exercise  its  jurisdiction  over 
waters  which  are  entirely  within  private  property 
boundaries  when  sufficient  facts  establish  the 
reasonable  possibility  that  such  private  lakes  or 
ponds  flow  onto  the  property  or  water  of  another. 
The  Department  does  not  have  authority  under 
present  law  to  regulate  the  use  of  pesticides,  herbi- 
cides, and  insecticides  which  may  have  an  in- 
fluence on  the  ecology  if  such  chemicals  are  used 
by  a  person  solely  on  his  own  property.  However, 
should  such  poisonous  chemicals  pass  onto  the  pro- 
perty of  water  of  another,  their  presence,  if  poten- 
tially harmful  to  life  or  property,  may  constitute 
pollution  subject  to  Departmental  regulations. 
Where  chemically  treated  waters  are  contained, 
the  owner  of  such  exempt  private  water  is  subject 
to  control  by  agencies  other  than  the  Department. 
When  treated  waters  can  be  released  by  opening 
structures,  the  Department  can  exercise  control  to 
protect  nontreated  receiving  waters.  The  Depart- 
ment also  has  jurisdiction  over  uncontrolled  canal 
systems  mixing  with  tidal  waters.  (Shelnut-Florida) 
W72-00249 


JURISDICTION  OF  THE  TRUSTEES  OF  THE 
INTERNAL  IMPROVEMENT  TRUST  FUND, 

R.  L.  Shevin. 

1971   Florida  Attorney  General  Reports,  071-59, 

April  6,  1971. 

Descriptors:  'Florida,  'Beds,  'Landfills,  'Ad- 
ministrative agencies,  Administration,  Navigable 
waters,  Ownership  of  beds,  Legislation,  Legal 
aspects,  Jurisdiction,  Administrative  decisions,  Su- 
pervisory power  (Control),  State  jurisdiction,  Land 
tenure.  Local  governments. 

Several  Florida  officials  requested  the  opinion  of 
the  Florida  Attorney  General  as  to  whether  the 
Director  of  the  Trustees  of  the  Internal  Improve- 
ment Trust  Fund  should  issue  a  letter  of  no  objec- 
tion concerning  an  application  to  fill  an  area  com- 
prising a  land-cut  section  of  the  Intracoastal  Water- 
way. Since  a  land -cut  is  an  area  of  water  which  was 
formerly  upland,  it  has  been  argued  that  a  plan  to 
fill  such  bottoms  does  not  come  within  the  jurisdic- 
tion of  the  Board.  The  Attorney  General  concludes 
that  the  filling  of  submerged  lands  bordering  on 
Florida's  navigable  waters  requires  an  application 
to  the  appropriate  authority.  The  Board,  ac- 
cordingly, should  issue  no  letter  of  no  objection 
and  should  advise  compliance  with  the  statutory 
procedures.  Since  any  private  person  desiring  to 
add  to  lands  bordering  on  Florida's  navigable 
waters  is  statutorily  required  to  apply  to  the  county 
or  city  and  to  undertake  specified  administrative 
procedures,  an  applicant  must  always  own  the  sub- 
merged lands  which  he  proposes  to  fill.  Also,  the 
Board  is  statutorily  charged  with  responsibility  for 


72 


WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


the  supervision,  conservation,  and  protection  of  the 
public  lands  under  navigable  waters.  Therefore,  the 
Board  would  have  full  authority  to  promulgate 
rules  covering  the  filling  of  land-cut  areas  border- 
ing on  navigable  waters.  (Shelnut-Florida) 
W72-00250 


PRINCIPLES  OF  RESPONSIBILITY  IN  INTER- 
NATIONAL LAW, 

Columbia  Univ.,  N.Y.  School  of  Law. 

L.  F.  E.  Goldie. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of    Water    Pollution, 

March  12-13,  1970,  Columbia  University  School  of 

Law,  New  York,  New  York,  p  21-32.  12  p,  Href. 

Descriptors:  'International  law,  *Water  pollution 
control,  'Pollution  abatement,  *Oceans,  Law  of 
the  sea,  Remedies,  International  waters,  Govern- 
ments, Foreign  countries,  Water  pollution,  Fishing, 
Fish  farming,  Oil,  Oil  industry,  Ships,  Legal 
aspects,  Treaties,  Research  facilities,  Water  pollu- 
tion sources,  Environment,  Environmental  effects, 
Ecology. 

Newly  developing  technologies  involving  activities 
in  the  sea  may  greatly  increase  the  risk  of  harm  to 
others.  Where  a  risk -causing  enterprise  is  required 
to  shield  third  parties  and  the  environment  from 
harm,  its  operating  costs  increase.  Examples  of 
such  activities  are:  ( 1 )  seabed  mining;  (2)  extract- 
ing suspended  minerals  from  seawater;  and  (3) 
tidal  power  stations.  Conversely,  fish  farming, 
health  and  recreational  uses  of  the  seabed,  and 
scientific  research  activities  may  be  inordinately 
vulnerable  to  pollution.  Coastal  states  have  a  right 
of  self-help  in  international  law  to  protect  such  en- 
deavors from  the  risk-causing  activities.  Further- 
more, actions  to  abate  pollution  may  be  taken  by 
coastal  states.  Canada's  declaration  of  a  100  mile 
protection  zone,  and  the  English  reactions  to  the 
Torrey  Canyon  spill  are  examples.  Additionally, 
the  recent  trend  in  both  public  and  private  law  in- 
ternational law  has  been  towards  strict  liability  for 
pollution.  Five  different  regimes  of  liability  should 
be  adopted  for  the  new  ocean  technology,  depen- 
dent upon  the  social  relations  of  the  involved 
parties.  Flags  of  convenience  should  not  be  per- 
mitted as  a  means  of  avoiding  liability  for  pollution. 
(Hart-Florida) 
W72-00251 


LAWYERS  AS  HUMAN  ENVIRONMEN- 
TALISTS ADVOCATE'S  ENVIRONMENTAL 
ADVICE, 

A.  G.  Greenwald. 

Arkansas  Lawyer,  Vol  5,  No  2,  p  70-74,  March 

1971.5p,32ref. 

Descriptors:  'Environmental  sanitation,  'Water 
pollution  control,  'Pollution  abatement,  'Social 
values,  Environment,  Water  pollution,  Water  quali- 
ty, Water  quality  control,  Federal  government, 
State  governments,  Local  governments.  Cities, 
Regulation,  Standards,  Water  policy,  Political 
aspects,  Industries,  Social  aspects,  Social  needs, 
Public  health.  Adjudication  procedure. 

A  lawyer's  most  important  contribution  to  society 
may  be  his  role  as  a  human  environmentalist.  Man's 
survival  is  dependent  on  pollution  control.  Machin- 
ery is  necessary  for  progress,  but  man  has  the  abili- 
ty to  use  this  machinery  and  still  dispose  of  its  waste 
products.  An  explanation  of  the  roles  of  industry, 
government,  scientific  and  academic  communities, 
citizens  groups,  and  the  youth  community  in  water 
pollution  control  is  provided  in  this  article.  Con- 
gress, the  executive,  and  the  judiciary  are  all  taking 
stronger  positions  on  pollution.  Civil  liability  for 
pollution  is  expanding.  Expanded  environmental 
budgets  are  necessary.  Class  actions  are  expanding 
group  power.  Local  pollution  standards  are  needed 
for  local  conditions,  but  governmental  agencies  use 
their  police  powers  to  facilitate  their  own  polluting 
activities.  Land  use  planning  is  necessary,  and  it 
must  include  long  range  regional  environmental 
evaluation.  Lawyers  are  probably  the  best  force  for 


environmental  improvement.  Attorneys  properly 
advocating  a  client's  cause  for  the  responsible 
adoption  and  administration  of  pollution  abate- 
ment standards  suggests  a  new  dimension  in  the 
scope  of  legal  concerns.  (Robinson-Florida) 
W72-00252 


THE  USE  OF  THE  CORPS  OF  ENGINEERS 
PERMIT  AUTHORITY  AS  A  TOOL  FOR  DE- 
FENDING THE  ENVIRONMENT, 

Stanford  Univ.,  Palo  Alto,  Calif.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00253 


OIL  POLLUTION  CONTROL  IN  THE  CANADI- 
AN ARCTIC, 
Ottawa  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00254 


FEDERAL  WATER  POLLUTION  LEGISLA- 
TION AND  REGULATIONS  WITH  PARTICU- 
LAR REFERENCE  TO  THE  OIL  INDUSTRY, 

Gulf  Oil  Co.,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00255 


SUING    THE    POLLUTER:    APPROACHES    TO 
ACHIEVE  STANDING, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00256 


TORT  LIABILITY  AND  THE  OIL  AND  GAS  IN- 
DUSTRY, 

Texas  Univ.,  Austin.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00257 


PULP-MILL  WASTE-WATER  DISCHARGES 
INTO  PUGET  SOUND:  AN  INDUSTRY  VIEW- 
POINT, 

Northwest   Pulp    and   Paper   Assocation,   Seattle, 

Wash. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00258 


PROPOSED  REGULATIONS  OF  THE  DEPART- 
MENT OF  INTERIOR  ON  OIL  POLLUTION 
UNDER  THE  WATER  QUALITY  IMPROVE- 
MENT ACT  OF  1970. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00259 


LOANS    TO    RURAL    AREAS    FOR    WATER 
SUPPLY  AND  SEWAGE  DISPOSAL  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00260 


INTERFERENCE  WITH  STREAMS  AND 
WATERS;  PROTECTION  OF  FISH  AND  GAME. 

Alaska  Statutes  sees.  16.05.870  thru  16.05.900, 
16.10.010thru  16.10.050(1968). 

Descriptors:  'Alaska,  'Water  pollution  control, 
'Salmon,  'Fish  migration,  Legislation,  Legal 
aspects,  Permits,  Administrative  agencies,  Ad- 
ministrative decisions,  Fish,  Water  pollution, 
Water  pollution  sources,  Water  quality,  Water 
quality  control,  Damages,  Water  resources,  Con- 
struction, Dams,  Fish  ladders,  Fish  passages, 
Spawning. 

It  is  unlawful  to  obstruct,  divert,  or  pollute  water 
used  by  salmon  for  spawning.  The  erection  of  ob- 
structions interfering  with  the  free  movement  of 
salmon  is  prohibited.  To  render  waters  inaccessible 
to  salmon  one  must  obtain  a  permit  from  the  De- 
partment of  Health  and  Welfare.  The  Department 
may  grant  a  permit  to  develop  power  or  to  obtain 


water  for  civic,  domestic,  irrigation,  manufactur- 
ing, mining,  or  other  purposes.  The  Department 
may,  however,  require  fish  ladders.  Money 
received  from  fines  and  penalties  for  violations  of 
such  provisions  shall  be  available  to  the  Depart- 
ment of  Fish  and  Game.  No  vested  rights  granted 
by  federal  statute  are  affected.  The  Commissioner 
shall  specify  waterways  important  for  spawning. 
The  Commissioner  must  be  notified  of  any  projects 
which  will  pollute  or  affect  the  natural  flow  of  such 
waterways.  The  approval  of  construction  plans  may 
be  required  before  construction  is  begun.  Absent 
approval  such  construction  may  constitute  a  public 
nuisance.  In  addition  to  any  court  imposed  penalty, 
the  cost  of  restoring  a  waterbody  shall  be  borne  by 
the  violator.  In  emergency  situations,  oral  permits 
may  be  given  for  the  removal  or  repair  of  obstruc- 
tions. Violations  of  these  provisions  constitute 
misdemeanors.  (Robinson-Florida) 
W72-00261 


WATER  POLLUTION  CONTROL  ACT. 

Minnesota  Stat  Ann  sees  115.01  thru  115.50,  as 
amended,  (Supp  1971). 

Descriptors:  'Administrative  agencies,  'Min- 
nesota, 'Waste  disposal,  'Water  pollution  control, 
'Treatment  facilities,  Regulation,  Legislation, 
Water  pollution,  Pollution  abatement,  Water  quali- 
ty control,  Legal  aspects,  Administration,  Super- 
visory control  (Power),  Standards,  Permits,  Inspec- 
tion, Sewage  treatment,  Sewage  disposal,  Local 
governments,  State  governments,  Jurisdiction,  In- 
dustrial wastes.  Water  pollution  sources. 

The  Minnesota  Pollution  Control  Agency  is  herein 
given  the  responsibility  of  controlling  and  abating 
water  pollution.  The  discharge  of  any  waste  materi- 
al is  prohibited  unless  such  waste  is  discharged  into 
a  disposal  system  for  which  a  permit  has  been 
granted  by  the  Agency.  Any  order  or  ruling  of  the 
Agency  shall  not  be  effective  unless  a  public  hear- 
ing is  granted  to  the  adversely  affected  party.  If  an 
emergency  exists,  however,  the  Agency  may  make 
final  orders  and  rulings  without  notice  and  hearing. 
All  governmental  subdivisions  are  ordered  to 
cooperate  with  the  Agency  in  pollution  control. 
Any  person  responsible  for  an  unauthorized  or  ac- 
cidental discharge  must  notify  the  Agency.  The 
discharge  of  waste  without  a  permit  or  in  violation 
of  a  permit  is  unlawful  and  punishable  as  a 
misdemeanor.  The  Agency  is  also  given  extensive 
control  over  municipal  sewage  treatment  facilities 
to  prevent,  control,  and  abate  pollution.  The  Agen- 
cy shall  classify  all  waters  and  specify  standards  of 
quality  and  treatment  procedures  for  municipali- 
ties. The  Agency  is  given  authority  to  assume  the 
powers  of  any  local  government,  if  necessary  to 
achieve  compliance  with  pollution  control  regula- 
tions. (Horwitz-Florida) 
W72-00262 


POLLUTION  CONTROL  AGENCY. 

Minnesota  Stat  Ann  sees  116.01,  116.05  thru 
116.08,  116.10,  1  16.1  1,  as  amended,  Laws  1969, 
Ch  1046. 

Descriptors:  'Minnesota,  'Waste  disposal,  'Water 
pollution  control,  'Conservation,  Solid  waste,  Air 
pollution,  Pollution  abatement,  Water  pollution, 
State  governments,  State  jurisdiction,  Regulation, 
Legislation,  Legal  aspects,  Administrative  agen- 
cies, Supervisory  control  (Power),  Administration, 
Standards,  Permits,  Inspection,  Water  pollution 
sources.  Natural  resources,  Remedies. 

A  pollution  control  agency  is  established  to  meet 
the  variety  of  problems  relating  to  water,  air,  and 
land  pollution  of  the  state,  and  to  achieve  a 
reasonable  degree  of  purity  of  resources  consistent 
with  the  maximum  enjoyment  and  use  in 
furtherance  of  the  public  welfare.  All  state  depart- 
ments and  agencies  are  directed  to  cooperate  in  the 
performance  of  pollution  control  activities,  and  the 
governor  is  given  the  authority  to  order  such 
cooperation  if  necessary.  The  powers  and  duties  of 
the  agency  include:  ( 1 )  the  adoption  of  air  quality 
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standards  and  emission  standards;  (2)  the  establish- 
ment of  standards  for  the  control  of  solid  waste 
disposal  to  control  and  abate  water  pollution,  and 
(3)  the  right  to  amend  any  rules  as  well  as  to  grant 
variances  to  rules  when  necessary  to  further  water 
pollution  control.  Provisions  are  established  requir- 
ing all  affected  persons  to  comply  with  agency 
regulations  and  violations  are  made  misdemeanors. 
Enforcement  methods  available  to  the  agency  in- 
clude civil  and  criminal  penalties  and  injunctive  re- 
lief. The  agency  is  also  granted  emergency  powers 
to  abate  pollution  when  necessary  without  notice 
and  hearings.  (Horwitz-Florida) 
W72-00263 


LICENSING  AND  REGULATION  OF  USE  OF 
OIL  SPILL  CLEANUP  AGENTS. 

California  Administrative  Code,  tit.  23,  State 
Water  Resources  Control  Board,  sees  2300  thru 
2336(1971). 

Descriptors:  *California,  *Oil,  *Water  pollution 
sources,  *Pollution  abatement,  Regulation,  Ad- 
ministrative agencies,  Chemical  properties,  Chemi- 
cal analysis,  Cleaning,  Water  pollution,  Water 
quality  control,  Water  pollution  effects,  Water  pol- 
lution treatment.  Water  pollution  control,  State 
governments,  Lakes,  Reservoirs,  Streams,  Bays, 
Estuaries,  Oceans,  Permits,  Legal  aspects. 
Identifiers:  Oil  spills. 

In  order  to  regulate  the  characteristics  and  applica- 
tion of  substances  applied  for  cleanup  of  oil  spills 
so  that  the  substances  will  effectively  protect  the 
environment,  minimize  public  safety  hazards,  and 
protect  the  public  welfare,  regulations  are  herein 
set  forth  for  the  use  of  oil  spill  cleanup  agents.  Any 
agent  applied  in  state  waters  must  be  licensed  by 
the  State  Water  Resources  Control  Board.  Chemi- 
cal criteria  for  licensing  are  detailed  for  all  agents. 
Specific  testing  methods  for  the  screening  of  agents 
are  listed.  Any  agent  intended  to  be  applied  to  state 
waters  to  abate  an  oil  pollution  condition  must 
meet  a  labeling  requirement.  Certain  information 
must  be  provided  in  all  licensing  applications. 
Licenses  shall  be  for  terms  of  two  years.  Obtaining 
a  license  for  an  agent  does  not  waive  legal  responsi- 
bilities of  the  manufacturer  or  user.  Use  of  agents  is 
specified  for:  ( 1 )  lakes  and  reservoirs,  (2)  surface 
streams,  (3)  bays  and  estuaries,  and  (4)  ocean 
waters.  The  Board  may  authorize  use  of  an  un- 
licensed agent  under  emergency  oil  pollution  con- 
ditions in  any  state  waters.  (Smiljanich-Florida) 
W72-00264 


SEWAGE  DISPOSAL. 

Missouri  Ann  Stat  sees  306.250  thru  306.290 
(1965). 

Descriptors:  *Missouri,  *Boating  regulations, 
•Sewage  disposal,  *Sewage  treatment,  Legislation, 
Regulation,  Water  law.  Legal  aspects,  Water  pollu- 
tion control,  Boats,  Sewage,  Treatment  facilities, 
Inspection,  Missouri  River,  Mississippi  River,  State 
governments,  Sewage  effluents,  Water  rights,  En- 
vironmental sanitation.  Sanitary  engineering. 

No  marine  toilet  on  any  boat  operated  upon  waters 
of  the  state  shall  be  so  constructed  and  operated  as 
to  directly  or  indirectly  discharge  any  inadequately 
treated  sewage  into  the  waters.  No  boat  shall  be 
equipped  to  permit  discharge  from  or  through  its 
marine  toilet,  or  in  any  other  manner,  of  any  in- 
adequately treated  sewage  at  any  time  into  the 
waters  of  the  state,  nor  shall  any  container  of  in- 
adequately treated  sewage  be  removed  from  any 
boat  and  placed,  left,  or  discharged  into  or  near  any 
waters  of  the  state  at  any  time  by  any  person.  Any 
marine  toilet  located  on  or  within  any  boat 
operated  on  waters  of  the  state  shall  have  securely 
affixed  to  the  interior  discharge  opening  of  the 
toilet  a  suitable  treatment  device  in  operating  con- 
dition or  some  other  authorized  treatment  facility 
or  method.  All  sewage  passing  into  or  through  the 
marine  toilets  shall  pass  solely  through  the  devices. 
All  boats  located  upon  waters  of  the  state  are  sub- 


ject to  inspection  for  the  purpose  of  determining 
compliance  with  these  provisions.  These  provisions 
do  not  apply  to  boats  engaged  in  interstate  com- 
merce on  the  Missouri  and  Mississippi  Rivers. 
(Johnson-Florida) 
W72-00265 


SALES  AND  USE  TAX. 

Missouri  Ann  Stat  sec  144.030  (1970  Supp). 

Descriptors:  *Missouri,  *Taxes,  *Treatment  facili- 
ties, 'Environmental  engineering.  Legislation, 
State  governments,  Water  law.  Legal  aspects,  Ad- 
ministrative agencies,  Water  pollution  control,  Pol- 
lution abatement,  Water  pollution  treatment,  En- 
vironmental sanitation,  Water  pollution,  Water  dis- 
tricts, Assessments,  Non-structural  alternatives. 
Adjudication  procedure. 

Specifically  exempted  from  certain  provisions  per- 
taining to  the  sales  and  use  tax  are:  (1)  tangible 
personal  property  purchased  by  a  rural  water  dis- 
trict and  (2)  machinery,  equipment,  appliances  and 
devices  purchased  or  leased  and  used  solely  for  the 
purpose  of  preventing  or  abating  water  pollution, 
and  so  certified  as  such  by  the  executive  secretary 
of  the  Missouri  water  pollution  board,  provided 
that  any  action  by  the  executive  secretary  under 
this  section  may  be  appealed  to  the  Missouri  water 
pollution  board,  which  may  uphold  or  reverse  said 
action.  (Johnson-Florida) 
W72-00266 


WATER  POLLUTION  CONTROL. 

Mississippi  Laws  1970,  ch  301 . 

Descriptors:  *Mississippi,  *Water  pollution  con- 
trol, 'Administrative  agencies,  *  Water  quality  con- 
trol, 'Standards,  Permits,  Air  pollution,  Conserva- 
tion, Public  health,  Waste  disposal,  Waste  treat- 
ment, Sewage  treatment,  Water  supply,  Water  de- 
mand, Water  users,  Treatment  facilities,  Construc- 
tion, Classification,  Investigations,  Remedies, 
Damages,  Federal  government,  Cities,  Legislation. 

This  chapter  of  the  Mississippi  statutes  provides  a 
comprehensive  plan  for  the  control  and  abatement 
of  air  and  water  pollution,  the  conservation  of  the 
state's  natural  resources,  and  the  control  of  water 
quality  by  a  classification  and  permit  system  to 
regulate  waste  disposal.  Provisions  of  the  chapter 
include:  ( 1 )  definitions  pertaining  to  air  and  water 
pollution  and  facilities  to  control  pollution;  (2) 
discussion  of  the  creation  and  organization  of  the 
Mississippi  Air  and  Water  Pollution  Control  Com- 
mission, its  powers  and  duties;  (3)  discussion  of 
prohibitions  and  the  requirement  of  permits  for  the 
discharge  of  wastes  into  air  or  water;  (4)  discussion 
of  standards  for  water  quality  and  the  manner  of 
proceedings  before  the  Commission  concerning  al- 
leged violations;  (5)  discussion  of  required  and  dis- 
cretionary inspections  and  investigations,  the  main- 
tenance of  records  for  municipal  sewage  treatment 
and  disposal  systems;  (6)  discussion  of  emergency 
rules,  regulations,  and  penalties  for  violation  of  the 
chapter;  and  (7)  appeals  to  Chancery  Court  from 
orders  of  the  Commission.  (Rees-Florida) 
W72-00267 


WATER  POLLUTION  ABATEMENT  GRANTS 
TO  SUBDIVISION  OF  THE  STATE. 

Mississippi  Laws  1 970,  ch  422. 

Descriptors:  'Mississippi,  'Treatment  facilities, 
•Construction  costs,  'Cost  repayment,  Wastes, 
Waste  disposal,  Water  pollution,  Water  pollution 
control,  Taxes,  Grants,  Repayment  contracts,  In- 
stitutions, Local  governments,  Administrative 
agencies,  Political  aspects.  Legal  aspects,  Legisla- 
tion, State  governments,  Financing,  Government 
finance,  Pollution  abatement. 

Any  political  subdivision  taking  advantage  of  a 
water  pollution  abatement  grant  shall  pledge  for 
the  repayment  of  such  grant  a  portion  of  the  reim- 
bursement from  state  sales  taxes  to  which  it  is  enti- 


tled under  Mississippi  law.  The  Act  relates  to  those 
political  subdivisions  desiring  to  construct  waste 
disposal  plants  approved  by  the  Mississippi  Air  and 
Water  Pollution  Control  Commission.  A  repay- 
ment schedule,  as  approved  by  the  State  Tax  Com- 
mission, shall  provide  for  monthly  payments,  the 
largest  not  to  exceed  the  smallest  by  more  than 
1 15%.  The  repayment  of  all  funds  received  from 
the  Water  Pollution  Abatement  Fund  shall  be 
within  not  more  than  20  years  from  the  date  of  the 
grant.  The  State  Tax  Commission  shall  withhold 
monthly  from  the  amount  remitted  to  a  political 
subdivision  a  sum  equal  to  the  next  monthly  pay- 
ment and  pay  this  withheld  sum  to  the  Water  Pollu- 
tion Abatement  Fund.  To  receive  a  grant,  a  politi- 
cal subdivision  must  file  a  copy  of  the  repayment 
agreement  with  the  Mississippi  Air  and  Water  Pol- 
lution Control  Commission,  after  which  the  Com- 
mission shall  certify  that  the  waste  disposal  plant 
has  been  approved.  A  copy  of  this  certification  is  to 
be  delivered  and  filed  with  the  State  Tax  Commis- 
sion. (Rees-Florida) 
W72-00268 


POWER     FOR    TOMORROW:    THE    SITING 
DILEMMA, 

Consolidated  Edison  Co.  of  New  York,  Inc.,  NY. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00269 


THE  CHALLENGE  OF  ENVIRONMENTAL 
QUALITY:  AN  OUTLINE  OF  REMEDIES  TO 
MEET  IT, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00270 


TAX  DEDUCTIONS  FOR  POLLUTION  CON- 
TROL FACILITIES. 

Virginia  Code  Ann  sec  58-81.1  (1969). 

Descriptors:  'Virginia,  'Waste  storage,  'Treat- 
ment facilities,  'Amortization,  Depreciation, 
Wastes,  Waste  disposal,  Waste  treatment.  Adminis- 
trative agenices,  Institutions,  Tax  rate,  Financing, 
Government  finance,  Real  property,  Equipment, 
Costs,  Cost  allocation,  State  governments,  Water 
pollution,  Water  pollution  control,  Water  quality, 
Water  quality  control. 

This  statute  outlines  the  process  by  which  every 
taxpayer,  at  his  election  and  in  lieu  of  the  al- 
lowance for  depreciation  for  any  taxable  year,  shall 
be  entitled  to  a  deduction  with  respect  to  the  amor- 
tization of  the  adjusted  basis  of  any  plant,  equip- 
ment, or  treatment  system  installed  to  prevent, 
reduce,  or  abate  pollution.  The  statute  applies  to 
those  pollution  control  facilities  completed  on  or 
after  July  1,  1946,  pursuant  to  any  order  or  other 
requirement,  or  with  the  consent  and  approval  of 
the  State  Water  Control  Board.  Written  notice  of 
an  election  to  take  the  amortization  must  be  filed 
with  the  Department  of  Taxation  on  or  before  the 
filing  date  of  the  return  for  the  facilities  first  taxa- 
ble year.  The  taxpayer  must  file  at  the  time  of  elec- 
tion copies  of  recommendations,  orders,  and  ap- 
provals issued  by  the  State  Water  Control  Board  or 
State  Air  Pollution  Control  Board.  No  deduction  is 
allowable  except  on  depreciable  property,  except 
that  where  wastes  are  disposed  of  by  lagooning 
such  costs  shall  be  subject  to  accelerated  amortiza- 
tion. The  statute  does  not  apply  when  deductions 
exceed  the  cost  of  the  facility.  (Rees-Florida) 
W72-00271 


PRIVATE  ACTION  UNDER  THE  PUBLIC 
TRUST:  AN  ENVIRONMENTAL  BILL  OF 
RIGHTS  FOR  CALIFORNIA, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00272 
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POLLUTION         PLANT         EQUIPMENT-TAX 

BENEFITS. 

Wisconsin  Stat  Ann  sees  70.1 1  (21),  70.111  (15), 
71.04  (2)  (b),  71.05  (1)  (h),  71.07  (2)  (d),  76.02 
(10)(1969),asamended(Supp  1971). 

Descriptors:  'Wisconsin,  'Treatment  facilities, 
♦Taxes,  'Monetary  benefits,  Legislation,  Legal 
aspects,  Water  pollution.  Air  pollution,  Pollution 
abatement,  Waste  treatment,  Water  pollution  con- 
trol. Waste  disposal,  Depreciation,  Amortization, 
Construction. 

The  Wisconsin  statutes  provide  certain  tax  benefits 
to  encourage  individuals  to  invest  in  pollution  con- 
trol equipment.  All  property  purchased  or  con- 
structed with  the  approval  of  state  agencies  for  the 
purpose  of  eliminating  pollution  of  surface  waters 
or  the  air  is  exempt  from  general  property  taxes. 
Where  pollution  abatement  equipment  is  as- 
sociated with  income  producing  property  only  the 
abatement  type  property  is  exempt.  All  books  and 
records  of  owners  of  property  covered  by  this  sub- 
section shall  be  open  to  examination  by  the  Depart- 
ments of  Natural  Resources,  Health  and  Social  Ser- 
vices, and  Revenue.  A  prerequisite  to  the  exemp- 
tion is  the  filing  of  an  annual  statement,  after  which 
the  Department  of  Revenue  will  inform  the  taxing 
district  of  the  property's  tax  status.  Any  liquid 
manure  storage  tank  used  by  a  fanner  is  also  ex- 
empt. Certain  other  provisions  allow  for  income  tax 
benefits  by  allowing  accelerated  depreciation  of 
the  cost  of  waste  treatment  plants  or  pollution 
abatement  equipment.  The  statutes  describe  ac- 
ceptable methods  for  valuing  this  type  of  property 
and  determining  the  amount  of  the  depreciation 
deduction.  (Gallagher-Florida) 
W72-00273 


PROTECTION  OF  INLAND  WETLANDS; 
DISCHARGE  OF  WASTE  OR  DELETERIOUS 
SUBSTANCES. 

Massachusetts  Ann  Laws,  Ch  131,  sees  40A,  41 ,  42 
(Supp  1970). 

Descriptors:  'Massachusetts,  'Water  pollution 
control,  'Fish  conservation,  'Freshwater  marshes. 
Wetlands,  Land  reclamation,  Public  health, 
Legislation,  Legal  aspects,  Dredging,  Landfills, 
Marshes,  Swamps,  Administrative  agencies,  Ad- 
ministrative decisions,  Regulation,  Water  pollu- 
tion, Water  quality  control,  Waste  disposal, 
Damages,  Fisheries,  Marsh  management,  Aquatic 
environment. 

The  Commissioner  of  Natural  Resources,  with  the 
approval  of  the  Board  of  Natural  Resources,  for 
certain  specified  purposes  may  amend,  adopt,  or 
repeal  orders  regulating  or  restricting  the  alteration 
or  pollution  of  inland  wetlands.  Administrative 
procedures  and  notice  requirements  are  specified. 
The  Director  of  Water  Pollution  Control  may 
determine  that  any  inland  fisheries  are  valuable 
enough  to  warrant  the  regulation  or  prohibition  of 
waste  discharges.  Upon  notification  of  such  a 
determination,  the  Director  of  the  Division  of 
Water  Pollution  Control  shall  take  appropriate  ac- 
tion. No  one  shall  discharge  wastes  into  any  inland 
waters  or  alter  such  waters  to  the  extent  that  fish  or 
fish  spawn  are  injured.  This  prohibition  shall  not 
apply  to  those  properly  authorized  by  the  Director. 
One  who  kills  or  injures  fish  or  fish  spawn  shall  be 
liable  in  tort  for  twice  the  damage  done.  The 
Director  shall  establish  the  value  of  the  loss  and 
may  negotiate  a  settlement.  If  such  a  settlement 
cannot  be  negotiated,  the  matter  shall  be  deter- 
mined by  the  courts.  (Robinson-Florida) 
W72-00274 


ACQUISITION  OF  SURFACE  LANDS  FOR 
WATER  QUALITY  CONTROL. 

Michigan  Comp  Laws  Ann  sees  425.171  thru 
425.173,425.181  thru  425.188  (Supp  1971). 

Descriptors:  'Michigan,  'Water  pollution  control, 
•Condemnation,  'Iron,  Legislation,  Legal  aspects, 
Water  law,  Water  pollution,  Water  quality,  Water 


quality  control,  Condemnation  value,  Compensa- 
tion, Eminent  domain.  Leases,  Mining,  Mine 
wastes,  Beneficiation,  Regulation,  Administration, 
Settling  basins. 

Mining  and  beneficiating  low  grade  iron  ore  are  in 
the  public  interest.  Land  may  be  acquired  by  con- 
demnation for  storage,  processing,  and  treatment  if 
the  person,  corporation,  or  association  has 
acquired  at  least  75%  of  the  necessary  land  and  is 
unable  to  purchase  the  rest,  if  the  additional  par- 
cels are  necessary  for  settling  ponds  and  basins  for 
prevention  of  water  pollution.  Adequate  compen- 
sation must  be  paid.  Lessees  must  pay  the  full 
amount  of  compensation  for  the  lands  condemned. 
The  supervisor  shall  conduct  a  study  to  determine 
the  necessary  type  of  mining  regulations;  con- 
siderations are  listed  for  him  to  follow  in  making 
this  determination.  The  supervisor  may  also 
promulgate  mining  rules  for  certain  stated  pur- 
poses. Variances  may  be  allowed  if  not  contrary  to 
the  public  interest.  This  act  shall  be  administered 
and  enforced  by  the  supervisor,  and  his  powers  are 
set  forth.  Operators  shall  have  to  file  plan  maps 
with  the  supervisor,  and  performance  bonds  may 
be  required  if  the  operator's  financial  stability  is  in 
doubt.  At  the  request  of  the  supervisor  the  attorney 
general  may  institute  an  action  for  a  restraining 
order  or  injunction  to  prevent  violations.  (Robin- 
son-Florida) 
W72-00275 


MINERAL  WELL  ACT. 

Michigan  Comp  Laws  Ann  sees  319.211  thru 
319.236(Supp  1971). 

Descriptors:  'Michigan,  'Well  regulation,  'Well 
permits,  'Mineral  waters,  Legislation,  Water  law, 
Legal  aspects,  State  governments,  Water  pollution 
sources,  Administrative  agencies,  Regulation,  Ad- 
ministration, Water  resources  development,  Wells, 
Groundwater,  Permits,  Subsurface  waters,  Drilling, 
Salts,  Water  pollution,  Water  pollution  control, 
Waste  disposal,  Brines. 

To  prevent  surface  and  underground  waste,  this 
Act  provides  for  the  control  of  the  drilling,  operat- 
ing and  abandoning  of  mineral  wells.  Underground 
waste  is  defined  as  damage  or  injury  to  potable 
water,  mineralized  water,  and  other  subsurface 
resources.  Surface  waste  means  injury  to  surface 
waters,  soils,  animal,  fish  and  aquatic  life,  or  sur- 
face property  from  unnecessary  seepage  or  loss 
from  wells  covered  by  these  provisions.  The  State 
Geologist  is  designated  as  the  Supervisor  of 
Mineral  Wells  and  is  given  the  duty  of  preventing 
surface  and  underground  waste.  The  administrative 
framework  for  the  prevention  of  waste  is  herein  set 
forth,  including:  ( 1 )  advisory  board  organization, 
(2)  powers  and  duties  of  the  Supervisor  and  the 
board,  (3)  rule  promulgation  and  enforcement,  and 
(4)  a  permit  system.  A  permit  is  required  before  a 
person  can  drill  a  test  well  or  any  brine,  storage,  or 
waste  disposal  well.  A  public  hearing  concerning 
the  need  for  such  drilling  may  be  held  if  the  public 
interest  is  involved.  The  Supervisor  may  correct  a 
specified  condition  if  the  owner  fails  to  do  so,  and 
the  owner  will  be  liable  for  the  expenses  incurred. 
Penalties  and  jurisdictional  boundaries  are  set 
forth.  (Johnson-Florida) 
W72-00276 


THOMAS         J.  ANDERSON,  GORDON 

ROCKWELL  ENVIRONMENTAL  PROTEC- 
TION ACT  OF  1970. 

Michigan  Comp  Laws  Ann  sees  691.1201  thru 
691.1207  (Supp  1971). 

Descriptors:  'Pollution  abatement,  'Michigan, 
'Water  pollution  control,  'Public  rights,  Air  pollu- 
tion, Legislation,  State  governments.  Judicial  deci- 
sions, Water  law,  Legal  aspects,  Water  pollution, 
Water  quality,  Water  quality  control,  Environmen- 
tal sanitation,  Remedies,  Standards,  Social  aspects. 
Water  resources,  Natural  resources,  Adjudication 
procedure,  Adoption  of  practices.  Non-structural 
alternatives. 


The  attorney  general,  any  state  political  subdivi- 
sion, any  instrumentality  or  agency  of  the  state,  any 
person,  partnership,  corporation,  association,  or- 
ganization, or  other  legal  entity  may  maintain  an 
action  for  declaratory  and  equitable  relief  for  the 
protection  of  the  air,  water,  or  other  natural 
resources.  Such  parties  may  also  intervene  as  a 
party  in  the  judicial  review  of  licensing,  administra- 
tive, or  other  proceedings  to  protect  the  air,  water, 
or  other  natural  resources.  Courts  may  direct  the 
adoption  of  standards  approved  by  the  court.  Plain- 
tiffs may  be  required  to  post  surety  bonds. 
Evidentiary  and  procedural  rules  set  forth.  The 
court  may  grant  temporary  and  permanent  equita- 
ble relief  or  may  impose  conditions  on  defendants 
to  protect  natural  resources.  Courts  shall  adju- 
dicate the  impact  of  the  defendant's  conduct  on 
such  resources  and  the  public  trust  therein.  The 
doctrines  of  collateral  estoppel  and  res  judicata 
may  be  applied  to  prevent  a  multiplicity  of  suits. 
(Robinson-Florida) 
W72-00277 


PUBLIC  BATHING  BEACHES. 

Michigan  Comp  Laws  Ann  sees  325.631  thru 
325.635  (Supp  1971). 

Descriptors:  'Michigan,  'Standards,  'Swimming, 
'Beaches,  Legislation,  Water  law,  Legal  aspects, 
Regulation,  Administrative  agencies,  Recreation, 
Water  policy,  State  governments,  Local  govern- 
ments, Water  pollution,  Water  quality,  Water 
quality  control,  Public  health,  Environmental 
sanitation,  Jurisdiction,  Safety. 

The  director  of  the  department  of  public  health,  in 
concert  with  the  conference  of  local  health  of- 
ficers, shall  promulgate  rules  which  shall  contain 
minimum  sanitation  standards  for  determining 
water  quality  at  bathing  beaches  open  to  the  public 
which  will  be  used  by  health  officers  of  city,  coun- 
ty, and  district  health  departments  to  establish  the 
safety  of  the  water  for  swimming.  The  health  of- 
ficer or  his  authorized  representative  of  the  city, 
county  or  district  health  department  having  ju- 
risdiction may  test  and  otherwise  evaluate  the 
quality  of  water  at  bathing  beaches  open  to  the 
public  to  determine  whether  the  water  is  safe  for 
bathing  purposes.  If,  in  his  opinion  based  upon  the 
standards  prescribed  by  the  rules  promulgated  by 
the  director,  the  water  is  unsafe  for  bathing,  he  may 
petition  the  appropriate  circuit  court  for  an  injunc- 
tion ordering  the  government  agency  or  person 
owning  or  operating  the  bathing  beach  to  close  the 
beach  for  use  by  bathers  or  other  measures  that  the 
court  deems  necessary  to  keep  persons  from  enter- 
ing thereon.  (Johnson-Florida) 
W72-00278 


IN  THE  MATTER  OF  MERCURY  STANDARDS. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00279 


INTERNATIONAL  LAW  AND  POLLUTION  OF 
INTERNATIONAL  RIVERS  AND  LAKES, 

British    Columbia    Univ.,    Vancouver.    School    of 

Law. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00280 


OIL      POLLUTION      PROBLEMS      ON      THE 
PACIFIC  COAST, 

British   Columbia    Univ.,    Vancouver.    School    of 

Law. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00281 


HOW   WE   GOT   THE   DIRTIEST   STREAM   IN 
AMERICA, 

House  of  Representatives,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00282 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


MAINE'S   OIL  SPILL  LEGISLATION:   CAN   A 

STATE  WITH  AN  EXTENSIVE  INTEREST  IN 

ITS  COASTAL  RESOURCES  PROTECT  ITSELF 

FROM    INADEQUACIES   IN    NATIONAL    AND 

INTERNATIONAL  LAW, 

Office  of  the  Governor,  Augusta,  Ma. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00283 


RULES  AND  REGULATIONS  FOR  THE 
DEVELOPMENT,  SUBMISSION  AND  ADOP- 
TION OF  WATER  POLLUTION  CONTROL 
AND  ABATEMENT  PLANS  FOR  SEWAGE 
DRAINAGE  BASINS. 

Washington  State  Dept.  of  Ecology,  Olympia. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00284 


RULES  AND  REGULATIONS  FOR  MINERAL 
EXPLORATION. 

Montana  State  Board  of  Land  Commissioners,  De- 
partment of  State  Lands,  Helena,  Montana,  Sep- 
tember 1971.  11  p. 

Descriptors:  'Montana,  'Mineral  industry,  "Land 
reclamation,  *Water  pollution  control,  Regulation, 
Administration,  Administrative  agencies,  Stan- 
dards, Mineralogy,  Mining,  Drift  mining.  Hydraulic 
mining.  Panning,  Placer  mining,  Exploitation,  Ex- 
ploration, Reclamation,  Water  pollution,  Water 
pollution  sources,  Water  quality.  Water  quality 
control,  Permits,  Mine  water. 

No  person  shall  engage  in  exploration  for,  or 
development  or  mining  on  or  below  the  surface  of 
the  earth  without  a  license  or  permit  from  the  State 
Board  of  Land  Commissioners.  Certain  exclusions 
are  set  forth.  Permittees  other  than  public  or 
governmental  agencies  must  deposit  a  performance 
bond.  Necessary  definitions  are  provided.  Placer  or 
dredge  mining,  rock  quarrying,  and  peat  mining 
operations  are  included  within  these  regulations. 
The  requirements  for  exploration  licenses, 
development  permits,  and  operating  permits  are  set 
forth.  The  contents  of  the  required  reclamation 
plan  are  prescribed.  The  Board  will  presume  that 
an  operation  is  abandoned  or  completed  as  soon  as 
ore  ceases  to  be  extracted  for  future  use  or 
processing.  This  presumption  may  be  rebutted.  The 
Board  has  the  responsibility  of  setting  levels  of  ob- 
jectionable effluents  safe  to  humans  and  the  en- 
vironment that  may  flow  or  be  pumped  out  of  open 
pits  of  more  than  two  acres.  Such  discharges  must 
be  consistent  with  provisions  of  the  Montana  Water 
Pollution  Control  Act,  and  effluents  from  such  a  pit 
must  meet  appropriate  water  quality  standards. 
(Robinson- Florida) 
W72-00285 


MULTI-MEDIA  CONFRONTATION--THE  EN- 
VIRONMENTALIST'S STRATEGY  FOR  A  'NO- 
-WIN'  AGENCY  PROCEEDING, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00286 


NEW   ENGLAND   INTERSTATE   WATER   POL- 
LUTION CONTROL  COMMISSION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00287 


PARKS  AND  RECREATION-SANITATION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00288 


OIL  UPON  THE  WATERS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00289 


CONTROL  OF  ESTUARINE  POLLUTION, 

J.  B.  Gilbert,  and  R.  B.  Robie. 

Natural  Resources  Journal,  Vol  1  1,  No  2,  p  256- 

273,  April  1971.  18  p.  103  ref. 


Descriptors:  *Estuaries,  *  Environmental  sanita- 
tion, 'Land  use,  'Waste  disposal,  Water  pollution 
effects,  Saline  water  intrusion,  Water  quality  con- 
trol, Legislation,  Administrative  agencies,  Regula- 
tion, Federal  government,  State  governments.  Ci- 
ties, Submerged  Lands  Act,  Water  resources 
development,  Water  rights,  Fishkill,  Wildlife, 
Deltas,  Thermal  pollution.  Zoning,  California, 
Taxes,  Treatment  facilities. 

The  role  of  estuaries  in  the  support  of  fish  and  wil- 
dlife is  inconsistent  with  their  intensive  use  by  man. 
This  inconsistency  extends  to  both  land  and  water 
environments.  The  federal  government's  legal  basis 
for  control  emanates  from  the  Constitutional  Com- 
merce, Property,  General  Welfare,  and  Treaty 
Powers.  Various  federal  administrative  agencies, 
including  the  Department  of  Interior,  the  Environ- 
mental Protection  Agency,  and  the  Army  Corps  of 
Engineers,  have  been  delegated  authority  by  Con- 
gress. State  and  local  authority  emanates  from  the 
police  power  and  home  rule.  Estuarine  manage- 
ment under  the  direction  of  water  pollution  control 
agencies  regulates  primarily  municipal  and  indus- 
trial waste  discharges.  Federal-state  conflicts  over 
the  exercise  of  jurisdiction  over  the  ownership  of 
submerged  beds  have  been  partially  remedied  by 
the  Submerged  Lands  Act.  President  Nixon's  treaty 
proposal  establishing  a  12-mile  territorial  sea 
would  include  estuaries  under  pollution  standards. 
Improper  application  of  the  public  trust  doctrine,  a 
weak  tax  base,  and  conflicting  governmental  ju- 
risdiction have  limited  state  and  local  estuarine 
management.  Presently  adequate  water  quality 
controls  are  only  temporary  substitutes  for  a  com- 
prehensive national  land  use  program.  Means  to 
implement  necessary  environmental  management 
policies  are  discussed.  (Ress-Florida) 
W72-00290 


SEWER  CONSTRUCTION. 

Michigan   Comp    Laws   Ann   sees    323.401    thru 
323.412(Supp  1971). 

Descriptors:  'Michigan,  'Grants,  'Sewers,  'Con- 
struction costs,  Legislation,  Water  law,  Legal 
aspects,  Administrative  agencies,  State  govern- 
ments, Local  governments,  Financing,  Priorities, 
Sewage,  Projects,  Water  pollution  control.  Water 
pollution  sources,  Water  pollution,  Environmental 
engineering,  Environmental  sanitation. 
Identifiers:  'Collecting  sewers. 

This  Act  was  designed  to  provide  financial 
assistance  to  local  agencies  for  the  construction  of 
collecting  sewers  to  prevent  the  discharge  of  un- 
treated and  inadequately  treated  sewage  or  other 
liquid  wastes  into  the  waters  of  the  state  and  to 
abate  and  prevent  pollution  of  the  waters  in  and  ad- 
joining the  state.  The  state  sewer  construction  fund 
was  established  to  be  used  for  state  grants  to  local 
agencies  for  their  construction  of  collecting  sewers. 
The  grants  are  limited  to  a  certain  percentage  of 
the  construction  costs  and  are  subject  to  other 
limitations.  Priority  of  eligible  projects  is 
established  by  a  point  system,  with  points  being 
awarded  for  such  water  pollution  control  needs  as: 
(1)  public  health,  (2)  public  water  supply,  (3)  ir- 
rigation (4)  recreational  use,  (5)  aesthetic  value, 
(6)  water  supply  for  animals,  and  (7)  usefulness  of 
fish  or  game  for  human  consumption.  The  projects 
for  which  the  grants  are  disbursed  must  be  certified 
by  the  water  resources  commission  from  the  eligi- 
bility list  established  by  the  commission  and  as  ap- 
proved by  the  legislature.  (Johnson-Florida) 
W72-00291 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  IN  ORDER  TO  PRO- 
TECT MARINE  ENVIRONMENT  BY  REGU- 
LATING THE  DUMPING  OF  WASTES  IN  THE 
COASTAL  AND  OCEAN  WATERS  OF  THE 
UNITED  STATES. 

House  Bill  3662,  92d  Congress,  1st  Session  ( 1971 ). 
lOp. 


Descriptors:  'Water  pollution  control,  'Oceans, 
'Waste  disposal,  'Permits,  Water  pollution,  Water 
quality,  Water  quality  control,  Pollution  abate- 
ment, Federal  government,  Radioactive  waste 
disposal,  Toxins,  Biological  warfare,  Chemicals, 
Water  pollution  sources,  Industrial  wastes,  Ad- 
ministrative agencies,  Administrative  decisions, 
Standards,  Waste  treatment,  Tertiary  treatment. 
Ultimate  disposal,  Legal  aspects. 

A  proposed  amendment  to  the  Fish  and  Wildlife 
Coordination  Act  is  designed  to  protect  the  marine 
environment  by  regulating  the  dumping  of  wastes 
in  the  coastal  and  ocean  waters  of  the  United 
States.  Ocean  dumping  would  be  prohibited  unless 
a  permit  was  obtained  from  the  Administrator  of 
the  Environmental  Protection  Agency  authorizing 
such  dumping.  In  determining  if  the  proposed 
dumping  will  damage  the  ecology  of  the  marine  en- 
vironment, the  Administrator  must  take  into  ac- 
count certain  enumerated  factors,  including:  ( 1 ) 
the  need  for  the  proposed  dumping,  (2)  the  effect 
on  human  health,  (3)  the  effect  on  fisheries 
resources,  and  (4)  the  effect  of  particular  concen- 
trations and  volumes.  Each  permit  issued  shall 
specify:  ( 1 )  the  type  and  amount  of  waste  material 
authorized  to  be  dumped,  (2)  the  location  for 
dumping,  (3)  expiration  date  of  the  permit  and  (4) 
any  other  necessary  special  provisions.  The  ad- 
ministrator may  not  authorize  the  dumping  of 
radioactive  wastes,  toxic  industrial  wastes  or 
chemical  and  biological  warfare  materials.  By 
1976,  tertiary  treatment  of  all  wastes  would  be  a 
prerequisite  to  obtaining  a  permit.  Penalties  and 
enforcement  measures  are  provided.  (Gallagher- 
Florida) 
W72-00292 


STATE  CERTIFICATION  OF  ACTIVITIES 
REQUIRING  FEDERAL  LICENSE  OR  PERMIT. 

Environmental  Protection  Agency,  Washington, 
D.C. 

Federal  Register,  Vol  36,  No  155,  p  14764-14765 
(August  1971).  2  p. 

Descriptors:  'Water  pollution  control,  'Navigable 
waters,  'treatment  facilities,  'Permits,  United 
States,  Federal  government,  State  governments, 
Environmental  sanitation,  Environmental  en- 
gineering, Administrative  agencies,  Water  permits, 
Discharge  (Water),  Wastes,  Waste  disposal,  Water 
pollution  sources,  Water  policy,  Water  quality  con- 
trol. Standards,  Interstate  compacts,  Construction, 
Maintenance,  Legislation,  Statutes,  Legal  aspects, 
Rivers  and  Harbors  Act. 

Identifiers:  'Federal  Water  Pollution  Control  Act, 
'Environmental  Protection  Agency. 

Section  21  (b)  of  the  Federal  Water  Pollution  Con- 
trol Act  requires  applicants  for  federal  permits  to 
construct  or  operate  facilities  that  may  discharge 
refuse  into  navigable  waters  to  provide  the 
licensing  agency  with  reasonable  assurance  that 
such  activity  will  not  violate  prescribed  water  quali- 
ty standards.  Such  certification  is  obtained  from 
the  respective  state,  appropriate  interstate  water 
pollution  control  agency,  or  the  Environmental 
Protection  Agency.  Section  21  (b)  further  requires 
any  applicant  for  a  permit  from  the  Corps  of  En- 
gineers to  discharge  refuse  into  navigable  waters  to 
obtain  certification  from  the  state  in  which  the  ap- 
plicant is  located  as  to  compliance  with  water 
quality  standards.  The  Environmental  Protection 
Agency  must  advise  the  Corps  with  respect  to 
water  quality  standards  and  related  water  quality 
considerations  involved  in  application  for  permits; 
to  perform  this  function  the  Agency  will  rely  heavi- 
ly upon  the  state  water  quality  certifications. 
Therefore  it  is  proposed  to  amend  Part  615  of  Title 
18,  Chapter  V,  by  inserting  after  subparagraph  (3) 
of  section  615.2  (a)  a  requirement  that  there  be  a 
statement  specifying  the  water  quality  standards 
considered  applicable  to  the  proposed  discharge 
which  were  taken  into  account  in  rendering  the 
certification.  (Rees-Florida) 
W72-00293 
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WATER    QUALITY    STANDARD    CERTIFICA- 
TIONS. 
Federal  Power  Commission,  Washington,  D.C. 

Federal  Register,  Vol  36,  No  159,  p  15669-15670 
(August  1971).  2  p. 

Descriptors:  'Federal  Power  Act,  *Water  quality, 
•Hydroelectric  power,  *Discharges  (Water), 
Navigable  waters,  United  States,  Hydroelectric 
plants.  Hydroelectric  project  licensing,  Administra- 
tive agencies,  Permits,  Standards,  Water  pollution, 
Water  pollution  control,  Water  policy,  Legislation, 
Legal  aspects,  Water  quality  control. 
Identifiers:  'Water  Pollution  Control  Act. 

A  notice  is  set  forth  herein  of  a  proposed  rule-mak- 
ing respecting  the  Federal  Power  Act's  provision 
for  filing  exhibits  relating  to  discharges  into  naviga- 
ble waters  of  the  United  States  and  other  activities 
affecting  water  quality  standards.  The  rule  making 
power  originates  in  the  recently  passed  Water 
Quality  Improvement  Act  of  1970,  which  amends 
the  Federal  Water  Pollution  Control  Act.  Section 
21  (b)  of  the  latter  Act  provides  that  any  applicant 
for  a  federal  license  to  conduct  an  activity  resulting 
in  a  discharge  into  navigable  waters  shall  provide 
the  licensing  agency  certification  of  reasonable  as- 
surance that  the  activity  will  not  violate  applicable 
water  quality  standards.  The  Federal  Power  Com- 
mission regulates  hydroelectric  facilities'  direct  and 
indirect  discharges  into  navigable  waters;  under 
section  10  (a)  of  the  Federal  Power  Act  the  Com- 
mission, as  a  licensing  agency,  must  consider  all 
relevant  environmental  factors,  including  the  ef- 
fects of  a  hydroelectric  project  upon  water  quality. 
The  proposed  rules  set  forth  the  manner  in  which 
licensees  will  comply  with  the  statutory  require- 
ment. (Rees-Florida) 
W72-00294 


ENVIRONMENTAL  CONSIDERATIONS  IN  DE- 
PARTMENT OF  DEFENSE  ACTIONS. 

Department  of  Defense,  Washington,  D.C. 

Federal  Register,  Vol  36,  No  160,  p  15750-15755 
(August  1971).  6  p. 

Descriptors:  'Federal  government,  'Military 
aspects,  'Environmental  effects,  'Project 
planning,  Programs,  Decision  making,  Future 
planning  (Projected),  Legislation,  Statutes,  En- 
vironmental engineering,  Administrative  agencies, 
Coordination,  Financing,  Grants,  Loans,  Permits, 
Standards,  Atmosphere,  Water  policy,  Natural 
resources,  Political  aspects,  Public  health,  Legal 
aspects. 
Identifiers:  'National  Environmental  Policy  Act. 

This  regulation  establishes  Department  of  Defense 
policy,  assigns  responsibilities,  and  provides 
guidance  for  the  implementation  of  the  National 
Environmental  Policy  Act  of  1969  requirement  of  a 
detailed  environmental  statement  in  proposals  for 
legislation  and  other  federal  actions.  Provisions 
apply  to  the  Office  of  the  Secretary  of  Defense,  the 
Military  Departments,  the  Joint  Chiefs  of  Staff, 
Unified  and  Specified  Commands,  and  Defense 
Agencies.  Major  actions  significantly  affecting  the 
quality  of  the  human  environment  are  examined  in 
their  effect  upon  the  atmosphere,  water,  natural 
resources,  and  other  outlined  values.  The  regula- 
tion seeks  to  create  a  coordinated  network  among 
participating  agencies  involved  in  preparing  en- 
vironmental statements  concerning  all  military  ac- 
tivities. The  preparation  and  processing  of  environ- 
mental statements  in  considered.  Each  statement 
should  contain:  (1)  a  project  description;  (2) 
probable  environmental  impact  of  the  proposed  ac- 
tion; (3)  unavoidable  probable  adverse  environ- 
mental effects;  (4)  alternatives  to  the  proposed  ac- 
tion; (5)  the  relationship  between  local  short-term 
use  of  the  environment  and  maintenance  and 
enhancement  of  long-term  productivity;  (6)  irr- 
eversible, irretrievable  commitments  of  resources 
involved  in  the  proposed  action;  and  (7)  a  summa- 
ry sheet.  Requirements  are  examined  respecting: 
(1 )  draft  statements,  (2)  final  statements,  (3)  wait- 
ing period  before  initiating  action,  and  (4)  clas- 
sified statements.  (Rees-Florida) 


W72-00295 


PERMITS  TO  DREDGE  OR  FILL  IN  OR  ABOUT 
ESTUARINE  WATERS  OR  STATE  OWNED 
LAKES. 

North  Carolina  General  Stat  sec  113-229  (Supp 
1969). 

Descriptors:  'North  Carolina,  'Permits, 
'Dredging,  'Estuaries,  State  governments,  State 
jurisdiction,  Federal  government,  Legal  aspects, 
Legislation,  Supervisory  control  (Power),  Adminis- 
tration, Administrative  agencies,  Excavation, 
Public  health,  Estuarine  environment,  Estuarine 
fisheries,  Riparian  rights,  Artificial  use,  Recreation, 
Wildlife  conservation,  Public  rights. 

Before  any  excavation  or  filling  project  is  begun  in 
any  estuarine  waters,  tidelands,  marshlands,  or 
state-owned  lakes,  the  party  desiring  to  take  such 
action  shall  obtain  a  permit  from  the  department  of 
conservation  and  development.  The  department  of 
water  and  air  resources  shall  continue  to  coor- 
dinate projects  affecting  navigation  with  the  United 
States  Army  Corps  of  Engineers.  The  statute  speci- 
fies what  information  must  be  submitted  to  the  de- 
partment and  requires  that  the  following  factors  be 
considered  in  granting  permits:  ( 1 )  the  value  and 
usefulness  of  the  project;  (2)  the  effect  of  the 
proposed  dredging  and  filling  on  public  use  of  the 
waters;  (3)  the  value  and  enjoyment  of  the  proper- 
ty of  any  riparian  owner;  (4)  public  health,  safety, 
and  welfare,  (5)  conservation  of  public  and  private 
water  supplies;  and  (6)  fresh  water,  estuarine,  or 
marine  fisheries.  The  statute  also  establishes 
procedures  to  be  followed  in  conducting  public 
hearings  on  permit  applications,  as  well  as  a  system 
for  judicial  review  of  department  determinations. 
Violations  are  designated  as  misdemeanors.  Activi- 
ties of  the  State  Board  of  Health  in  mosquito  con- 
trol are  exempted  from  this  statute.  (Horwitz- 
Florida) 
W72-00296 


TIDAL  WATERS  (EXCAVATING  AND 
DREDGING  REGULATION). 

New  Hampshire  Revised  Stat  Ann  sees  483-A:l 
thru  483-A:4-a  (Supp  1970). 

Descriptors:  'New  Hampshire,  'Tidal  waters, 
'Dreging,  'Excavation,  Marshes,  Swamps,  Banks, 
Beds,  Tidal  marshes,  Freshwater  marshes,  Coastal 
marshes,  Wetlands,  Channel  improvement,  Flood 
protection,  Bulkheads,  Coastal  engineering,  Public 
rights,  Administrative  agencies,  Regulation,  Per- 
mits, Land  tenure,  Water  pollution  control,  Legal 
aspects,  Structures. 

No  person  may  excavate  or  dredge  any  bank,  flat, 
marsh,  or  swamp  in  and  adjacent  to  any  waters  un- 
less a  written  notice  of  intention  and  a  detailed 
scale  drawing  of  the  proposed  project  is  submitted 
to  the  New  Hampshire  Water  Resources  Board.  As 
amended,  the  statute  provides  a  definition  of 
waters  and  adjacent  areas,  tidal  and  freshwater, 
that  are  covered  by  the  requirements  herein  set 
forth.  Preserving  submerged  lands  and  wetlands  is 
declared  to  be  for  the  public  good  and  welfare.  The 
Water  Resources  Board  shall  conduct  a  public 
hearing  on  the  written  proposal  within  30  days  of 
receipt  of  notice.  It  shall  notify  interested  city  and 
state  administrative  agencies  and  abutting  lan- 
downers of  the  proposal's  filing  and  hearing.  The 
Board  may  deny  a  petition  or  require  the  installa- 
tion of  bulkheads  or  other  retention-containment 
structures  to  prevent  subsequent  fill  runoff  into 
tidal  waters.  Provision  is  made  for  rehearings  and 
appeals  and  the  assessment  of  a  landowner's 
damages.  The  Board  may  adopt  reasonable  rules 
and  regulations  to  govern  its  proceedings  and  to 
carry  out  the  chapter's  purposes.  (Rees-Florida) 
W72-00297 


NEW  JERSEY  WATER  QUALITY  IMPROVE- 
MENT ACT  OF  1971. 

New  Jersey  Laws  1971,ch  173,  New  Jersey  Session 
Law  Service,  p  676-678  (New  Jersey  Statutes  Ann 
sees  58:10-231  thru  58:10-23.10). 

Descriptors:  'New  Jersey,  'Water  pollution  con- 
trol, 'Water  quality  control,  'Pollution  abatement, 
Legislation,  Water  law,  Legal  aspects,  Water  pollu- 
tion, Water  pollution  sources,  Water  quality,  Regu- 
lation, Administrative  agencies,  Administration, 
Oil,  Oil  wastes,  Damages,  Remedies,  Pollutants,  Ci- 
ties, Waste  disposal,  Chemical  wastes. 

Direct  and  indirect  discharges  of  hazardous  sub- 
stances, debris,  or  petroleum  into  state  waters  is 
prohibited.  Violators  shall  undertake  to  remove 
such  discharges  to  the  Department  of  Environmen- 
tal Protection's  satisfaction.  The  Department  may 
authorize  another  to  remove  such  discharges  at  the 
expense  of  the  responsible  person.  Specified  penal- 
ties are  established,  which  may  be  collected  in  sum- 
mary proceedings.  Persons  who  have  discharged 
petroleum  or  hazardous  substances  into  state 
waters  may  be  liable  only  to  the  extent  of 
$14,000,000  unless  willful  negligence  or  miscon- 
duct is  involved.  Injunctive  relief  may  be  obtained 
for  prevention  of  violations  of  this  Act.  Acts  of  God 
and  war  shall  be  defenses  to  liability,  tut  the  of- 
fender must  still  mitigate  any  damages.  Some  ex- 
ceptions to  the  Act  are  provided  subject  to  depart- 
ment approval.  No  ordinances  or  regulations  of  any 
county  of  municipality  and  no  provisions  of  any 
other  state  law  or  regulation,  which  are  more  strin- 
gent than  this  Act,  shall  be  superseded.  No  existing 
civil  or  criminal  remedy  for  any  wrongful  act  shall 
be  excluded  or  impaired  by  this  Act.  (Robinson- 
Florida) 
W72-00298 


TERMINALS  FOR  THE  LOADING  OR 
DISCHARGE  OF  PETROLEUM  OR  CHEMICAL 
LIQUIDS  OR  PRODUCTS  FROM  VESSELS. 

For  primary  bibliographic  entry  see  Field  05G. 
W7  2-00299 


LICENSING  OF  PRODUCTION  AND  UTILIZA- 
TION FACILITIES-IMPLEMENTATION  OF 
NATIONAL  ENVIRONMENTAL  POLICY  ACT 
OF  1969. 

Atomic  Energy  Commission,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00300 


NATIONAL  OIL  AND  HAZARDOUS  SUB- 
STANCES POLLUTION  CONTINGENCY  PLAN. 

Council  on  Environmental  Quality,  Washington, 
DC. 

Federal  Register,  Vol  36,  No  162,  p  16215-16221 
(August  1971).  7  p,  1  tab. 

Descriptors:  'United  States,  'Administrative  agen- 
cies, 'Water  pollution  control,  'Oil  industry,  State 
governments,  Local  governments,  Federal  govern- 
ment, Administration,  Water  pollution.  Pollution 
abatement,  Adoption  of  practices,  Coordination, 
Oil  wastes,  Water  pollution  sources,  Industries, 
Legislation,  Legal  aspects. 

The  National  Oil  and  Hazardous  Substances  Pollu- 
tion Contingency  Plan  provides  for  a  pattern  of 
coordinated  and  integrated  response  by  depart- 
ments and  agencies  of  the  federal  government  to 
protect  the  environment  from  the  damaging  effects 
of  pollution  spills.  Its  objectives  are  to  provide  effi- 
cient and  coordinated  action  to  minimize  damage 
from  oil  discharges,  including  containment,  disper- 
sal, and  removal.  This  plan  is  effective  for  all 
navigable  waters  of  the  United  States  and  is  ap- 
plicable to  all  federal  agencies.  While  ail  federal 
agencies  are  responsible  for  minimizing  the  occur- 
rance  of  spills  and  for  developing  a  capability  to 
respond  promptly  in  cases  of  spills,  state  and  local 
governments,  industry  groups,  and  the  academic 
community  are  encouraged  to  commit  resources 
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for  response  to  a  spill.  Planning  and  response  ele- 
ments, including  national  and  regional  response 
centers,  are  established.  Coordination  of  federal 
pollution  control  efforts  at  the  scene  of  a  spill  is  ac- 
complished through  the  on-scene  coordinator.  The 
actions  taken  to  respond  to  a  spill  are  separated 
into  the  following  phases:  ( I )  discovery  and  notifi- 
cation, (2)  containment  and  countermeasures,  (3) 
cleanup  and  disposal,  (4)  restoration,  and  (S) 
recovery  of  damages  and  enforcement.  Coordinat- 
ing instructions  are  also  specified.  (Shelnut- 
Florida) 
W72-00301 


CLEAN  OCEAN  ACT. 

New  Jersey  Laws  1971,  ch.  177,  New  Jersey  Ses- 
sion Law  Service,  p  702-704  (New  Jersey  Stat  Ann 
sees  58:10-23.25  thru  58:10-23.33). 

Descriptors:  *New  Jersey,  *Water  pollution  con- 
trol, *Administrative  agencies,  'Atlantic  Ocean, 
Water  pollution  sources,  Legislation,  Water  law, 
Legal  aspects,  Water  pollution,  Continental  shelf, 
Marine  fisheries,  Coasts,  Permits,  Regulation, 
Oceans,  Navigable  waters,  Ships. 

The  Commissioner  of  Environmental  Protection 
shall  formulate,  promulgate,  amend,  and  repeal 
rules  and  regulations  controlling  or  preventing  the 
loading  of  materials  on  vessels  which  would  have 
adverse  effects  if  disposed  of  at  sea.  The  Commis- 
sioner may  require  permits  for  the  handling  or 
loading  of  materials  to  be  disposed  of  at  sea. 
Specified  permit  fees  may  be  charged.  The  Depart- 
ment of  Environmental  Protection  may  bring  an  ac- 
tion for  injunctive  relief  to  prohibit  violations. 
Penalties  of  up  to  $3,000  for  each  offense  may  be 
collected  in  summary  proceedings.  If  the  violation 
is  of  a  continuing  nature,  each  day  shall  constitute  a 
separate  offense.  (Robinson-Florida) 
W72-00302 


NAVIGABLE  WATERS:  CERTAIN  PRACTICES 
REGULATED. 

North  Carolina  General  Statutes  sec  76-40  (1965), 
as  amended,  (Supp  1969). 

Descriptors:  *North  Carolina,  *Water  pollution 
control,  Pollutants,  Administrative  agencies, 
Legislation,  Water  law,  Legal  aspects,  Water  pollu- 
tion, Water  pollution  sources.  Pollution  abatement, 
Regulation,  Navigable  waters,  Wastes,  Waste 
disposal,  Navigation,  Adoption  of  practices,  Per- 
mits, Water  quality  control,  Dredging,  Construc- 
tion, Fishing  gear,  Fishing. 

It  is  unlawful  to  place  or  cause  to  be  placed  tem- 
porarily or  permanently  any  waste  materials  in 
state  waters.  Such  prohibition  shall  not  include  law- 
fully dredged  spoil  materials  deposited  in 
designated  spoil  areas.  No  signs  shall  be  erected  in 
any  navigable  waters  without  a  federal  permit  and  a 
permit  from  the  Department  of  Administration. 
The  permit  requirement  does  not  apply  to  commer- 
cial fishing  nets,  fish  offal,  ramps,  boathouses, 
piers,  or  duck  blinds.  The  state  may  remove  such 
signs  at  the  expense  of  the  owner.  Whenever  any 
structure  lawfully  erected  in  navigable  waters  is 
abandoned  it  shall  be  removed  within  30  days.  The 
state  may  remove  an  abandoned  structure,  after 
notice  to  the  owner,  at  the  owner's  expense. 
Navigable  waters  shall  not  include  waters  in  any 
pond,  reservoir,  or  impoundment  used  in  connec- 
tion with  the  generation  of  electricity.  The  Depart- 
ment of  Conservation  and  Development  shall  en- 
force this  Act  in  coastal  waters.  The  Wildlife 
Resources  Commission  shall  enforce  it  in  inland 
waters.  Violations  of  this  Act  constitute  a 
misdemeanor  and  may  be  punished  by  a  fine  of  up 
to  $500  or  six  months  imprisonment.  (Robinson- 
Florida) 
W72-00303 


NORTH  CAROLINA  POLLUTION  ABATE- 
MENT AND  INDUSTRIAL  FACILITIES 
FINANCING  ACT. 

North  Carolina  Laws  1971,  Ch.  159A,  North 
Carolina  Advance  Legislative  Service  No  8,  p  135- 
151. 

Descriptors:  'North  Carolina,  'Pollution  abate- 
ment, 'Government  finance,  'Administrative 
agencies,  Water  pollution,  Air  pollution,  Water 
pollution  control,  Water  quality,  Water  quality 
control,  Environmental  sanitation,  Local  govern- 
ments, Legislation,  Water  law,  Legal  aspects, 
Financing,  Industrial  plants,  Mills,  Social  aspects, 
Social  needs,  Water  pollution  treatment.  Treat- 
ment facilities. 

The  governing  body  of  any  county  is  hereby 
authorized  to  create  by  resolution  or  ordinance  a 
Pollution  Abatement  and  Industrial  Facilities 
Financing  Authority.  Methods  of  creating  this  body 
and  its  membership  are  explained.  The  general 
powers  of  such  authorities  and  the  requirements  for 
leased  projects  are  listed.  Projects  of  these  authori- 
ties shall  be  tax  exempt.  Requirements  of  construc- 
tion contracts  and  the  methods  of  issuing  different 
types  of  bonds  are  set  forth.  Bonds  may  also  be 
secured  by  trust  agreements.  Appropriate  uses  of 
revenue  are  explained.  No  authority  shall  have  the 
power  to  exercise  the  right  of  eminent  domain.  An- 
nual reports  of  each  authority's  activities  must  be 
submitted  to  the  county  governing  body.  Counties 
may  dissolve  these  authorities  when  their  purposes 
are  fulfilled.  No  commissioner  of  any  authority 
shall  be  subject  to  any  personal  liability  by  reason 
of  his  execution  of  any  bonds.  (Robinson-Florida) 
W72-00304 


WATER  DIST.  NO.  105,  KING  COUNTY  V 
STATE  (APPROVAL  AND  CERTIFICATION 
FOR  SEWER  SYSTEM  CONSTRUCTION). 

485  PAD  SS—   ..(Wash.  1971). 

Descriptors:  'Washington,  'Administrative  agen- 
cies, 'Sewage  disposal,  'Administrative  decisions. 
Water  pollution  control,  Water  pollution  treat- 
ment, Water  pollution,  Water  districts,  Construc- 
tion, Pollution  abatement,  State  governments, 
Legislation,  State  jurisdiction,  Legal  aspects,  Mu- 
nicipal wastes,  Industrial  wastes,  Waste  treatment, 
Treatment  facilities,  Insitutional  constraints. 
Identifiers:  Constitutionality. 

Plaintiff  water  district  sought  a  declaratory 
judgment  against  the  Washington  Pollution  Control 
Commission  invalidating  on  constitutional  grounds 
a  statute  requiring  water  districts  to  obtain  written 
approval  and  certification  of  necessity  from  the 
Commission  before  establishing  and  operating  a 
sewer  system.  Plaintiff  contended  that  the  statute 
was  unconstitutional  because  it  had  an  insufficient 
title  and  contained  two  subjects.  Plaintiff  further 
contended  that  the  statute  unlawfully  delegated 
legislative  power  to  a  state  agency  because  the  act 
did  not  provide  definite  and  certain  standards  for 
the  granting  of  approval  and  certification  by  the 
Commission.  Defendant  contended  the  act  con- 
formed to  constitutional  requirements  and  that  suf- 
ficient guidelines  were  set  forth  in  the  statute.  The 
Supreme  Court  of  Washington  noted  that  the  title 
to  the  original  act  was  sufficiently  broad  to  include 
certifications  for  sewer  systems.  Where  a  title  em- 
braces a  general  subject,  it  is  constitutional  if  the 
general  and  incidental  subjects  are  rationally 
unified.  The  court  ruled  that  the  standard  of  neces- 
sity is  a  sufficient  guideline  for  delegations  of 
power  to  a  state  agency  to  approve  and  certify 
sewer  systems,  where  the  object  is  pollution  abate- 
ment and  public  health.  The  judgment  for  defen- 
dant was  affirmed.  (Smiljanich-Florida) 
W72-00333 


PHILLIPS  V.  ALTMAN  (COVENANT  NOT  TO 
SUE  AS  A  DEFENSE  TO  A  PUBLIC  NUISANCE), 

412  P.2nd  199-202  (Okla.  1966). 


Descriptors:  'Oklahoma,  'Water  pollution 
sources,  'Oil  wastes,  'Easements,  Contracts,  Judi- 
cial decisions,  Water  law,  Legal  aspects.  State 
governments,  Water  pollution,  Pollutants,  Leases, 
Oil,  Ditches,  Drainage  systems,  Waste  disposal, 
Water  pollution  control,  Streams,  Land  tenure, 
Real  property,  Adjudication  procedure,  Oil  fields, 
Oil  industry,  Remedies. 

Plaintiff  landowners  sought  to  recover  pollution 
damages  from  defendant  oil  leasehold  owners  and 
operators.  Plaintiffs  acquired  title  to  their  land 
from  defendants  who  had  retained  an  easement  for 
drainage  over  a  portion  of  the  land  for  the  opera- 
tion of  an  oil  lease  on  adjacent  land.  Plaintiffs  had 
also  covenanted  not  to  sue  for  any  pollution  arising 
from  the  adjacent  oil  lease.  However,  plaintiffs 
sued  for  damages  arising  because  of  the  pollution 
of  their  land  and  stream  by  crude  oil  and  other 
deleterious  substances  which  defendants  allegedly 
permitted  to  escape  from  their  oil  leases.  The  trial 
court  held  that  the  covenant  not  to  sue  was  an  ab- 
solute bar  to  plaintiffs'  action  and  dismissed  the  ac- 
tion. On  appeal,  plaintiffs  argued  that  the  agree- 
ment authorizing  the  use  of  plaintiffs'  ditch  for  the 
purpose  of  depositing  deleterious  substances  was 
not  binding  when  such  actions  constituted  a  public 
nuisance  violative  of  public  policy.  The  Supreme 
Court  of  Oklahoma  affirmed  the  decision  of  the 
trial  court.  The  court  held  that  plaintiffs  had  not 
pleaded  the  creation  of  a  public  nuisance  by  defen- 
dants. The  court  also  ruled  that  the  easement  for 
drainage  and  the  covenant  not  to  sue  were  not  voil 
as  contrary  to  public  policy.  (Johnson-Florida) 
W72-00335 


FARMERS  CHEMICAL  ASS'N  V.  UNION  CAMP 
CO.  (DENIAL  OF  JURY  TRIAL  WHEN  INJUNC- 
TION SOUGHT  TO  ABATE  POLLUTION). 

312  F.  Supp.  214-216  (E.D.N.C.  1970). 

Descriptors:  'Pollution  abatement,  'United  States, 
'Industrial  wastes,  'Adjudication  procedure, 
Water  pollution  sources,  Water  pollution  effects, 
Federal  government,  Judicial  decisions,  Legal 
aspects,  Water  law,  Water  pollution,  Water  pollu- 
tion control,  Effluents,  Chemical  wastes.  Solid 
wastes,  Waste  disposal,  Water  utilization,  Water 
rights,  Relative  rights,  Impaired  water  quality, 
Public  rights. 

Identifiers:  'Injunction  (Prohibitory),  Constitu- 
tionality. 

Plaintiff  downstream  riparian  landowner  sought  to 
enjoin  defendant  paper  manufacturer  from 
discharging  industrial  waste  into  a  river  in  quanti- 
ties harmful  to  plaintiff.  Plaintiff,  constructing  a 
fertilizer  plant  downstream  from  defendant's  plant, 
intended  to  use  water  from  the  river  in  the  manu- 
facture of  its  fertilizer.  Plaintiff  alleged  that  the 
discharge  by  defendant  of  solid  and  chemical  in- 
dustrial waste  would  cause  his  equipment  to  cor- 
rode and  crack.  Plaintiff  sought  a  jury  trial  on 
grounds  that  the  constitutional  right  to  a  jury  trial 
should  be  recognized  whenever  possible.  Defen- 
dant contended  that  there  were  no  significant  or 
compelling  legal  issues  which  needed  to  be  decided 
by  a  jury.  The  United  States  Court  for  the  Eastern 
District  of  North  Carolina  held  that  a  plaintiff  seek- 
ing only  an  injunction  restraining  the  discharge  of 
industrial  waste  into  a  river  is  not  entitled  to  a  jury 
trial.  The  court  ordered  that  the  motion  to  strike 
the  jury  be  granted  and  transferred  plaintiffs  ac- 
tion to  the  non-jury  docket.  (Johnson-Florida) 
W72-00343 


SCURLOCK  OIL  CO.  V.  HARRELL  (ACTION 
FOR  DAMAGES  TO  LAND  AND  WATER  FROM 
OIL  PIPELINE  LEAKAGE). 

443  S.W.2d  334-347  (Civ.  App.Tex.  1969). 

Descriptors:  'Texas,  'Soil  contamination  effects, 
'Pipelines,  'Leakage,  'Oil,  Soil  contamination, 
Water  pollution.  Oil  wastes,  Water  pollution 
sources,  Oil  fields,  Corrosion,  Chlorides,  Subsur- 
face waters,  Surface  waters,  Soil  water  movement, 
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Soil  investigations,  Livestock,  Mortality,  Judicial 
decisions,  Legal  aspects,  Oil  industry,  Sheep,  Adju- 
dication procedure,  Damages. 
Identifiers:  Injunction  (Prohibitory). 

Plaintiff  landowners  brought  an  action  to  recover 
damages  to  land  and  water  caused  by  an  oil 
pipeline  leakage.  Plaintiffs  also  sought  to  per- 
manently enjoin  the  pipeline's  use.  The  trial  court 
awarded  damages  of  $20  per  acre  for  the  entire  1 60 
acre  tract  where  the  injury  occurred,  awarded 
damages  for  the  loss  of  20  sheep,  and  granted  a  per- 
manent injunction.  Defendant  oil  company  ap- 
pealed. The  Court  of  Civil  Appeals  of  Texas 
reversed  in  part  and  held  that:  ( 1 )  the  evidence 
supported  findings  that  the  negligence  of  defendant 
in  permitting  pipeline  leakage  was  the  proximate 
cause  of  the  damage  to  plaintiffs,  (2)  defendant 
had  a  duty  to  exercise  ordinary  care  in  constructing 
and  maintaining  the  pipeline,  (3)  the  evidence  was 
insufficient  to  support  findings  of  diminution  in  the 
value  of  the  entire  tract,  (4)  the  evidence  sup- 
ported a  finding  that  the  sheep  were  killed  by  the 
oil  leakage,  and  (5)  the  permanent  injunction  was 
improperly  granted  where  there  was  an  insufficient 
showing  of  a  lack  of  an  adequate  remedy  at  law. 
W72-00353 


GENERAL  CRUDE  OIL  CO.  V.  AIKEN 
(GROUNDWATER  POLLUTION  BY  SALINE 
WATER  FROM  OIL  DRILLING  OPERATIONS 
AS  CREATING  PERMANENT  DAMAGES). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00363 


GULF  OIL  CORP.  V.  ALEXANDER  (POLLU- 
TION OF  GROUNDWATER  BY  SEEPAGE 
FROM  SALT  WATER  DISPOSAL  PITS). 

291  S.W.2d  792-795  (CivAppTex  1956). 

Descriptors:  *Texas,  *Remedies,  'Saline  water, 
•Regulation,  *Waste  water  disposal,  Water  pollu- 
tion, Saline  water  intrusion,  Drilling,  Legal  aspects, 
Judicial  decisions,  State  governments,  State  ju- 
risdiction, Damages,  Water  pollution  sources, 
Water  quality,  Oil  industry,  Oil  wastes,  Relative 
rights.  Water  supply,  Industrial  wastes,  Public 
rights,  Water  law. 

Plaintiff  landowner  sought  to  recover  damages  for 
the  pollution  of  his  fresh  water  from  operations  of 
defendant  oil  and  gas  lessee.  The  freshwater  strata 
underlying  plaintiffs  farm,  and  supplying  his  irriga- 
tion well,  was  polluted  by  the  seepage  of  salt  water 
from  a  salt  water  disposal  pit  constructed  and  used 
by  defendant  in  oil  and  gas  operations  on  its 
leasehold  adjoining  plaintiffs  farm.  Defendant  ap- 
pealed a  judgment  of  $22,320  awarded  plaintiff  by 
the  trial  court.  Defendant  contended  that  there  was 
no  evidence  of  any  negligence  in  its  disposal  of  salt 
water  and  that  plaintiffs  action  was  barred  by  a 
two-year  statute  of  limitations.  The  Texas  Court  of 
Civil  Appeals  affirmed  the  trial  court's  decision,  re- 
lying on  Rule  20  of  the  Texas  Railroad  Commis- 
sion. The  court  held  that  Rule  20  specifically 
prohibited  the  pollution  of  fresh  water  by  the 
disposal  of  salt  water  without  any  reference  to 
negligence.  Therefore,  plaintiffs  case  rested  upon 
the  simple  showing  of  violation.  The  court  also 
ruled  that  the  action  was  not  barred  by  the  statute 
of  limitations  since  the  statute  did  not  start  to  run 
until  the  pollution  became  apparent.  (Horwitz- 
Florida) 
W72-00381 


INTERNATIONAL  ENVIRONMENTAL 

PROBLEMS -A  TAXONOMY, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-00384 


ROSS  V.  FINK  (STATUTE  PROHIBITING  SALT 
WATER  FLOW  OVER  SURFACE  OF  LAND  IN- 
APPLICABLE     TO      POLLUTION      BY      UN- 


DERGROUND WATERS). 

378  P.2d  1011-1014  (Okla  1963). 

Descriptors:  'Oklahoma,  'Soil  contamination, 
•Subsurface  waters,  'Legislation,  Surface  waters, 
Oil  wells,  Oil  wastes,  Saline  water,  Storage  tanks, 
Salts,  Seepage,  Water  pollution,  Underground 
streams,  Saline  water  intrusion,  Soil  water  move- 
ment, Soil  surfaces,  Damages,  Porosity,  Soil  con- 
tamination effects.  Judicial  decisions,  Legal 
aspects. 

Plaintiff  brought  an  action  to  recover  for  injury  to 
his  grazing  land  from  salt  water  emanating  from  a 
slush  pit  operated  by  defendant  on  plaintiffs  pro- 
perty. Plaintiff  contended  that  the  saline  water  per- 
meated the  porous  soil  and  was  carried  by  subsur- 
face waters  and  seeped  through  the  soil  damaging 
plaintiffs  land.  Upon  defendant's  appeal,  the 
Supreme  Court  of  Oklahoma  reversed  a  jury  ver- 
dict upon  finding:  ( 1 )  a  statute  providing  that  salt 
water  shall  not  be  allowed  to  flow  over  the  surface 
of  the  land  had  no  application  to  pollution  from  un- 
derground sources,  (2)  plaintiffs  recovery  would 
have  to  be  based  upon  negligence  or  nuisance,  (3) 
plaintiffs  petition  did  not  allege  nuisance,  and  (4) 
the  lower  court  instruction  that  negligence  is  not  an 
element  necessary  to  be  proved  before  plaintiff  has 
a  right  to  recover  relieved  plaintiffs  of  proving 
negligence  and  was  thus  erroneous.  (Rees-Florida) 
W72-00387 


PREVENTION  OF  STREAM  POLLUTION  BY 
SAWDUST;  POWERS  OF  LOCAL  GOVERN- 
MENT CONCERNING  WATER  SUPPLIES. 

Nevada  Rev  Stat  sees  244.365,  266.285,  278.030, 
278.150,278.160(1965). 

Descriptors:  'Nevada,  *Water  pollution  control, 
•Municipal  water,  *  Water  resources  development, 
'Local  governments,  Legislation,  Water  law,  Legal 
aspects.  Cities,  Water  pollution,  Water  pollution 
sources,  Water  quality,  Water  quality  control, 
Water  supply.  Water  sources,  Water  rates,  Saw- 
dust, Public  utilities.  Water  works,  Water 
resources,  Water  control,  Water  utilization,  Con- 
servation, Erosion,  Long-term  planning. 

The  board  of  county  commissioners  of  any  county 
may  bring  suits  against  any  persons,  firms,  corpora- 
tions, or  associations  depositing  sawdust  in  waters 
of  the  state.  A  city  council  shall  have  the  power  to 
construct  and  maintain  waterworks  within  or 
without  the  city.  Its  jurisdiction  shall  extend  to 
waterworks  outside  the  city  and  to  all  reservoirs, 
streams,  canals,  ditches,  pipes,  flumes,  and  drains 
necessary  for  maintaining  the  waterworks  and  pro- 
tecting water  from  pollution.  The  power  to  con- 
struct, purchase,  lease,  and  maintain  water  sources 
and  structures  rests  within  the  city  council.  City 
councils  may  purchase,  acquire,  or  lease  stock  in 
water  companies  and  fix  the  rate  to  be  paid  for 
water.  Cities  and  counties  having  not  less  than 
15,000  population  shall  create  a  planning  commis- 
sion; smaller  cities  and  counties  may  create  a  com- 
mission. The  planning  commission  shall  adopt  a 
master  plan  which  shall  include  a  plan  dealing  with 
the  conservation,  development,  and  utilization  of 
all  natural  resources.  Such  conservation  plan  shall 
deal  with  land  and  water  reclamation,  water  pollu- 
tion, soil  and  shore  erosion,  and  the  pollution  of 
watersheds.  (Robinson-Florida) 
W72-00389 


INTERSTATE  WATER  POLLUTION  CON- 
TROL. 

Maine  Rev  Stat  Ann  tit  38,  sees  491 -A,  492,  494, 
496-A.496-B,  496-C,  532  (Supp  1970). 

Descriptors:  'Maine,  'Interstate  compacts,  'Water 
pollution  control,  'Administrative  agencies,  Pollu- 
tion abatement,  State  governments,  Federal 
government.  Industries,  Agriculture,  Recreation, 
Water  users,  Water  quality,  Water  policy,  Stan- 
dards, Programs,  Research  and  development.  Clas- 
sification, Education,  On-site  investigations,  Per- 


mits, Bodies  of  water.  Testing,  Discharge  (Water), 
Sewage,  Waste  treatment. 

Maine  reaffirms  its  support  for  a  cooperative  ap- 
proach to  the  abatement  and  control  of  water  pol- 
lution as  embodied  in  the  New  England  Interstate 
Water  Pollution  Control  Compact.  The  New  En- 
gland Interstate  Water  Pollution  Control  Commis- 
sion obtains  its  powers  as  conferred  by  acts  of 
signatory  states,  including  Maine.  This  Act 
describes  the  organization  and  operation  of  the 
Commission  and  the  personnel  and  programs  ad- 
ministered by  it.  The  Commission  may  develop 
standards  for  the  training,  education,  and  ex- 
perience required  of  personnel  operating  sewage 
and  waste  treatment  plants  and  may  administer 
programs  of  training  and  certification.  Nothing 
herein  requires  the  certification  of  any  employee  of 
a  sewage  or  other  waste  treatment  plant.  The  Com- 
mission shall  establish  and  maintain  a  water  quality 
sampling  and  testing  network.  Sampling  shall  be  at 
places  where  waters  cross  the  state  boundaries  of 
Maine.  Unless  conferred  by  law,  the  Commission 
shall  not  issue  permits  in  connection  with  the 
discharge  or  treatment  of  waters  or  pass  upon  plans 
for  waste  treatment  or  collection  equipment  facili- 
ties. The  Act  outlines  the  method  of  appointment 
and  tenure  of  Commission  members. 
W72-00397 


PEOPLE  V.  CITY  OF  LOS  ANGELES  (MU- 
NICIPAL SEWAGE  DISPOSAL  REGULATION 
BY  THE  STATE  DEPARTMENT  OF  HEALTH). 

1 89  P.2d  489-502  (Dist  Ct  App  Cal  1948 ). 

Descriptors:  'California,  'Sewage  disposal,  'Pollu- 
tion abatement,  'Treatment  facilities,  Regulation, 
Judicial  decisions,  State  governments,  State  ju- 
risdiction, Local  governments,  Damages, 
Remedies,  Legal  aspects,  Water  pollution  control, 
Water  quality  control,  Water  pollution,  Sewage, 
Waste  disposal,  Sewage  treatment.  Water  pollution 
sources,  Waste  water  disposal,  Public  health, 
Water  pollution  effects,  Domestic  wastes. 

Plaintiff  state  department  of  public  health  sought 
an  injunction  to  prevent  further  pollution  by  defen- 
dant municipalities  and  the  city  of  Los  Angeles. 
Plaintiff  contended  that  defendants  were  discharg- 
ing sewage  through  their  sewage  disposal  works 
and  submarine  pipes  into  the  Pacific  Ocean  ad- 
jacent to  the  Santa  Monica  Bay  Beach.  Due  to 
community  growth,  the  sewage  treatment  system 
was  no  longer  adequate  and  plaintiff  revoked  de- 
fendants' permit.  Plaintiff  also  contended  that  the 
state  statute  regulating  sewage  treatment  had  been 
violated  by  defendants,  thus  authorizing  a  court  in- 
junction against  further  operation.  The  municipali- 
ties contended  they  were  not  responsible  for  the 
pollution  due  to  a  contract  agreement  with  the  city 
of  Los  Angeles.  Defendants  also  contended  that 
plaintiff  had  to  prove  negligence,  and  that  only  Los 
Angeles  could  be  sued.  The  trial  court  granted  the 
injunction  and  ordered  defendants  to  meet  the 
requirements  of  the  department  of  health.  The  Dis- 
trict Court  of  Appeal  affirmed  the  restraining 
order,  holding  defendants'  actions  constituted  a 
public  nuisance.  Negligence  need  not  be  proved  in 
a  public  nuisance  action.  Each  municipality  has  the 
duty  to  conform  to  state  health  laws  on  sewage 
disposal.  (Horwitz-Florida) 
W72-00398 


THOMPSON  V.  WALSH  (INJURY  TO  CATTLE 
RESULTING  FROM  STREAM  POLLUTION  BY 
OIL  LESSEE). 

223  P.2d  357-361  (Okla  1950). 

Descriptors:  'Oklahoma,  'Salinity,  'Stock  water, 
'Damages,  'Oil  fields,  Saline  water  intrusion, 
Water  pollution,  Legal  aspects,  Judicial  decisions, 
State  governments,  State  jurisdiction,  Relative 
rights,  Water  quality,  Pollution  abatement, 
Remedies,  Water  pollution  sources.  Oil  industry, 
Oil  wastes.  Drilling,  Cattle,  Water  pollution  effects, 
Adjudication  procedure,  Saline  water. 
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Plaintiff  cattle  rancher  sought  to  recover  damages 
for  the  injury  of  his  livestock  by  defendant  oil  lease 
operator.  The  sole  source  of  water  for  plaintiffs 
cattle  was  a  stream  which  had  been  polluted  by  salt 
water  from  defendant's  oil  drilling  operations. 
Plaintiff  alleged  that  the  stream  was  polluted  by  de- 
fendant's actions  and  that  the  injuries  sustained  by 
the  cattle  resulted  from  drinking  such  water.  The 
trial  court  awarded  a  judgment  to  plaintiff  and  de- 
fendant appealed.  Defendant  contended  that  plain- 
tiff had  failed  to  establish  a  causal  connection 
between  the  alleged  pollution  of  the  stream  and  the 
injury  to  the  cattle  and  that  there  was  no  evidence 
that  salt  water  had  escaped  or  that  the  cattle  drank 
from  the  stream.  The  Supreme  Court  of  Oklahoma 
affirmed  the  trial  court's  judgment.  The  court  held 
that  plaintiff  was  not  required  to  prove  a  causal 
connection,  or  that  the  death  of  the  cattle  was  due 
to  drinking  of  salt  water  produced  from  defendant's 
well,  to  a  degree  beyond  all  doubt.  Plaintiffs 
evidence  was  held  sufficient  to  reasonably  exclude 
all  other  explanations.  ( Horwitz-Florida) 
W72-00400 


SUNRAY  OIL  CO.  V.  BURGE  (ACTION 
AGAINST  PETROLEUM  PRODUCT  MANUFAC- 
TURER FOR  DAMAGE  TO  LIVESTOCK  FROM 
DRINKING  POISONOUS  WATER. 

269  P. 2d  782-787  (Okla.  1954). 

Descriptors:  'Oklahoma,  'Water  pollution,  *Oil 
wastes,  'Livestock,  Mortality,  Water  pollution 
sources.  Water  pollution  effects,  Oil  wells,  Saline 
water,  Streams,  Real  property,  Damages,  Chemical 
wastes,  Toxicity,  Watercourses  (Legal),  Water  pro- 
perties, Water  analysis,  Effluents,  Settling  basins, 
Oxidation,  Waste  water  treatment,  Sulfur,  Sulfates, 
Judicial  decisions,  Legal  aspects. 

Plaintiff  livestock  raisers  brought  an  action  against 
defendant  manufacturer  of  petroleum  products  to 
recover  for  damage  to  land  and  livestock  resulting 
from  the  pollution  of  water  by  poisonous  chemi- 
cals. Plaintiffs  maintained  that  chemicals  escaping 
from  defendant's  refinery  had  polluted  the  streams 
on  plaintiffs'  land  so  as  to  make  them  unusable  for 
raising  livestock.  The  Supreme  Court  of  Oklahoma 
reversed  a  judgment  for  plaintiff  holding  that:  ( 1 ) 
where  evidence  fails  to  establish  with  reasonable 
certainty  that  damage  resulting  from  a  defendant's 
act  or  mission  or  that  the  injury  resulted  from  de- 
fendant's acts,  the  judgment  is  not  sustained  by  suf- 
ficient evidence;  (2)  to  sustain  an  action  based  on 
negligence  there  must  be  a  causal  connection 
between  the  negligence  and  the  injury  received; 
and  (3)  a  jury's  verdict  may  be  based  on  reasonable 
inferences  from  established  facts,  but  may  not  be 
based  on  inferences  drawn  from  other  inferences. 
The  fact  that  defendant's  effluent  water  drained 
into  plaintiffs'  creek  does  not  alone  create  an  in- 
ference that  the  waters  contained  poisons  injurous 
to  cattle,  especially  when  evidence  established  that 
defendant  impounded  its  effluent  water  until  the 
sulfide  was  rendered  non-toxic  by  oxidation.  (Rees- 
Florida) 
W72-00401 


WATER-ECONOMICS  AND  POLITICS, 

For  primary  bibliographic  entry  see  Field  06B. 
W72-00407 


MID-CONTINENT  PIPELINE  CO  V 

CRAUTHERS  (RELEASE  OF  SERVANT  TORT- 
FEASOR). 

267  P. 2d  568-571  (Okla.  1954). 

Descriptors:  'Oklahoma,  'Damages,  'Legal 
aspects,  'Pipes,  Pollutants,  Natural  streams,  Water 
pollution.  Impaired  water  quality,  Remedies,  Judi- 
cial decisions,  Oil,  Oil  wells.  Oily  water. 

Plaintiff  landowner  sued  defendant  pipeline  com- 
pany for  damages  allegedly  resulting  from  the  pol- 
lution of  a  watercourse  running  through  plaintiffs 
land.  Defendant's  servant  operated  an  oil  lease  on 
land  adjoining  plaintiffs  land.  Defendant  operated 


a  pipe  line  which  was  used  to  transport  oil  from  the 
lease  of  its  servant.  Plaintiff  executed  a  release  in 
favor  of  the  servant.  In  attempting  to  transfer  the 
oil,  the  servant  turned  the  wrong  valve  and  caused 
the  oil  to  flow  into  the  watercourse  instead  of  the 
pipe  line.  Plaintiff  contended  that  defendant  had 
violated  a  statutory  duty.  Defendant  contended 
that  its  liability  existed  solely  because  of  the 
master-servant  relationship,  and  that  when  the  ser- 
vant who  is  the  sole  tortfeasor  is  released,  the  lia- 
bility of  the  master  is  extinguished.  The  Supreme 
Court  of  Oklahoma  held  that  where  the  master  is  li- 
able to  a  third  party  for  the  tort  of  his  servant  solely 
by  reason  of  the  doctrine  of  respondent  superior, 
and  no  independent  or  concurring  act  of 
negligence  by  the  master  is  shown,  a  valid  release 
of  the  servant  from  liability  operates  to  release  the 
master.  (Shelnut-Florida) 
W72-00413 


GLOBE  AIRCRAFT  CO.  V.  THOMPSON 
(DAMAGES  FOR  ACD3  POISONING  OF  CAT- 
TLE). 

203  S.W.2d  865-868  (Civ.  App.  Tex.  1947). 

Descriptors:  'Texas,  'Water  pollution  effects, 
'Acidic  water,  'Cattle,  Water  pollution,  Dairy  in- 
dustry, Milk,  Acids,  Impaired  water  quality,  Pollu- 
tants, Damages,  Remedies,  Judicial  decisions, 
Legal  aspects,  Chemicals,  Adjudication  procedure. 

Plaintiff  dairy  operator  sought  to  recover  damages 
from  defendant  corporation  for  the  death  and  inju- 
ry to  his  cattle  as  well  as  losses  in  revenue  derived 
from  the  sale  of  milk.  Plaintiff  contended  that  de- 
fendant was  negligent  in  allowing  the  escape  of  acid 
into  a  creek  on  plaintiffs  land,  causing  the  poison- 
ing of  the  cattle.  Defendant  contended  that  the 
evidence  provided  no  basis  for  segregating  the 
damages  suffered  before  defendant  began  to  use 
the  acid  from  damages  suffered  afterwards.  Addi- 
tionally, there  was  no  basis  for  an  award  of 
damages  for  injuries  suffered  after  defendant  com- 
menced the  dumping  into  the  ditch  which  led  to  the 
creek.  The  Court  of  Civil  Appeals  of  Texas  held 
that  where  there  is  no  basis  for  determining  how 
much  of  the  damages  suffered  resulted  from  the 
wrongful  acts  of  defendant  and  how  much  resulted 
from  other  causes,  a  judgment  would  be  based  on 
mere  conjecture,  and  could  not  be  upheld.  Plain- 
tiff, however,  might  be  able  to  segregate  his 
damages  and  thus  be  entitled  to  recover.  Thus  the 
cause  was  remanded  rather  than  rendered.  (Shel- 
nut-Florida) 
W72-00418 


BOATING  LITTER  AND  POLLUTION  CON- 
TROL. 

Utah  Code  Ann.  sees.  73-18a-l  thru  72-18a-18 
(1968). 

Descriptors:  'Utah,  'Boating  regulations,  'Water 
pollution  control,  'Waste  disposal,  Regulation,  Ad- 
ministration, Administrative  agencies,  State 
governments,  State  jurisdiction,  Legal  aspects, 
Water  pollution.  Water  quality  control,  Permits,  In- 
spection, Standards,  Water  policy,  Water  pollution 
sources.  Domestic  wastes,  Sewage,  Legislation, 
Boats,  Marinas. 

The  littering  and  polluting  of  water  and  lands  by 
boating  operations  is  strictly  prohibited.  The  opera- 
tor of  a  watercraft  shall  not  permit  any  litter, 
human  body  waste,  or  other  solid  materials  to  be 
placed,  thrown,  deposited,  or  discharged  into  or 
upon  the  waters  of  the  state,  or  lands  adjacent 
thereto,  if  such  action  may  render  the  water  or 
lands  unsightly,  noxious,  or  otherwise 
unwholesome  or  detrimental  to  the  public  health  or 
welfare  or  the  enjoyment  of  the  water  or  lands  for 
all  legitimate  uses,  including  recreation.  The  use  of 
marine  toilets  is  prohibited  unless  such  toilets  are 
equipped  with  facilities  that  will  adequately  treat  or 
hold  waste  in  a  manner  capable  of  preventing  pol- 
lution. The  state  parks  and  recreation  commission 
shall  establish  rules  governing  marine  toilet  pollu- 
tion control  devices  which  must  be  met  before  such 


items  may  be  sold  in  the  state.  Public  marinas  are 
required  to  maintain  waste  disposal  facilities,  and 
the  commission  is  given  the  authority  to  inspect 
and  enforce  regulations  against  all  marinas,  water- 
craft,  and  other  boating  facilities.  Violation  of  this 
act  or  regulations  promulgated  thereunder  con- 
stitutes a  misdemeanor.  (Horwitz-Florida) 
W72-00438 


WATER  QUALITY  CRITERIA  FOR  SPECD7IED 
RIVER  BASINS. 

Kansas  State  Board  of  Health,  Topeka. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00449 


RIVER     POLLUTION     IN     INTERNATIONAL 
LAW, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00450 


ANNUAL  PROGRESS  REPORT  1969-1970. 

Arkansas   Pollution   Control   Commission,   Little 

Rock. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00451 


LANDOWNER'S  RIGHT  TO  RELIEF  AGAINST 
POLLUTION  OF  HIS  WATER  SUPPLY  BY  IN- 
DUSTRIAL OR  COMMERCIAL  WASTE, 

J.  M.  Purver. 

39  A.  L.  R.3d  910-991  ( 1971 ).  82  p,  76  ref. 

Descriptors:  'Pollution  abatement,  'Land  tenure, 
'Water  pollution  control,  'Remedies,  Water  quali- 
ty control.  Water  pollution,  Waste  water  disposal, 
Riparian  land,  Riparian  rights,  Water  rights,  Legal 
aspects,  Prior  appropriation,  Paper  industry,  Can- 
neries, Railroads,  Chemicals,  Fertilizers,  Land 
development.  Creosote,  Dairy  industry,  Saw  mills, 
Real  property,  Relative  rights,  Judicial  decisions, 
Industrial  wastes. 

Cases  considering  the  right  and  remedies  of  a  lan- 
downer to  prevent  or  seek  compensation  for  the 
pollution  of  a  water  supply  by  industrial  or  com- 
mercially produced  wastes  are  collected  in  this  an- 
notation. In  contradistinction  to  a  reduction  in 
quantity  or  a  diversion,  the  annotation  focuses 
upon  the  impairment  of  water  quality.  In  determin- 
ing the  existence  of  a  right  to  relief,  theories  of 
nuisance,  negligence,  and  trespass  are  considered. 
The  appropriateness  of  damages  and  injunctive  re- 
lief is  evaluated.  Various  factors  determining  the 
propriety  of  relief  are  examined,  including:  ( 1 ) 
water  odor,  (2)  water  discoloration,  (3)  water  fit- 
ness, (4)  animal  death  or  injury,  and  (5)  business 
interest  injury.  The  annotation  specifically  con- 
siders relief  granted  or  denied  for  pollution  from 
such  specific  sources  as:  ( 1 )  paper  mills;  (2)  food- 
processing  plants;  (3)  woolen  mills;  (4)  railroad 
yards;  (5)  tanning  yards;  (6)  meat-packing  plants; 

(7)  hotels,  restaurants  or  commercial  dwellings; 

(8)  creosote  plants;  (9)  dairies;  (10)  sawmills;  (11) 
chemical  plants;  (12)  cemeteries;  (13)  private  land 
developers;  and  (14)  fertilizer  plants.  (Gallagher- 
Florida) 

W  7  2-0045  2 


IMPLEMENTATION      AND      ENFORCEMENT 
PLAN  FOR  WATER  QUALITY  REGULATIONS. 

Washington  State  Department  of  Ecology,  Olym- 

pia. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00453 


SAN  FRANCISCO  BAY-DELTA  WATER 
QUALITY  CONTROL  PROGRAM:  FINAL  RE- 
PORT. 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00454 
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POLLUTION  PROBLEMS  IN  THE  PETROLE- 
UM INDUSTRY-CONSTRUCTION  OF  AND 
COMPLIANCE  WITH  FEDERAL  AND  STATE 
LAWS, 

Mobile  OU  Corp.,  Dallas,  Tex. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00455 


CASES  AND  MATERIALS  ON  ENVIRONMEN- 
TAL LAW, 

O.S.Gray. 

Cases  and  Materials  on  Environmental  Law,  1970. 

1415  p,  2  append. 

Descriptors:  *Environmental  effects,  'Legal 
aspects,  *  Judicial  decisions,  *Water  pollution  con- 
trol. Environment,  Environmental  engineering, 
Ecology,  Environmental  sanitation,  Water  pollu- 
tion, Planning,  Transportation,  Water  law,  Ad- 
ministration, Governments,  Legislation,  Regula- 
tion, Weather  modification,  Waste  treatment,  Oil, 
Aesthetics,  Pesticides,  Herbicides,  Radiation, 
Resource  development. 

Although  this  casebook  is  designed  primarily  as  a 
teaching  tool  for  law  schools,  it  may  also  serve  the 
practicing  attorney  as  an  introductory  handbook. 
The  relative  novelty  of  the  field  permits  the 
casebook  to  make  more  extensive  use  of  statutory 
and  administrative  source  materials,  and  to  contain 
more  lengthy  excerpts  from  the  cases  than  is  custo- 
mary. After  consideration  of  principles  and  policies 
applicable  to  environmental  law,  the  book  gives 
general  materials  on  the  protection  and  use  of 
resources  and  on  the  issues  of  standing  and 
preemption.  Functional  problems  and  control  pro- 
grams are  dealt  with  in  relation  to  federal  air  and 
water  pollution  control,  solid  waste  management, 
historic  preservation,  oil  and  hazardous  materials, 
noise,  aesthetics,  utilities,  weather  control,  herbi- 
cides, pesticides,  and  radiation.  The  legal  implica- 
tions of  such  federal  legislation  and  programs  as  the 
Rivers  and  Harbors  Act  of  1899,  the  licensing  of 
power  facilities,  and  transportation  projects  are  ex- 
amined, as  is  the  planning  process,  utilizing  a 
detailed  case  study  of  the  Miami  Jetport  planning 
process.  The  casebook  concludes  with  a  discussion 
of  possible  public  action  in  the  courts,  including 
common  law  and  statutory  doctrines  and  such  new 
ideas  as  the  public  trust  and  condemnation  con- 
cepts. (Johnson-Florida) 
W72-00456 


WATER  POLLUTION  CONTROL  PROGRAMS. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00457 


PETERSON   V.   TEXAS  CO.   (LIABILITY   FOR 
DAMAGES    CAUSED    BY    ESCAPE    WASTES 
FROM  OIL  LEASE), 
186  P.  2d  259-269  (Kan.  1947). 

Descriptors:  'Kansas,  *Water  pollution  effects, 
•Oil  wells,  'Damages,  *Saline  water  intrusion, 
Saline  water,  Judicial  decisions,  Legal  aspects, 
Water  law,  State  governments,  Oil,  Natural  gas, 
Saline  water-freshwater  interfaces,  Water  pollution 
sources,  Mortality,  Odor,  Pollutants,  Waste 
disposal,  Waste  storage,  Waste  water  disposal,  En- 
vironmental effects,  Soil  contamination,  Leases, 
Oil  fields. 

Plaintiff  agricultural  lessee  sought  to  recover  for  in- 
jury to  land  from  salt  water  and  wastes  escaping 
from  defendant  company's  adjacent  oil  and  gas 
lease.  The  escaping  salt  water  contaminated  the 
soil,  polluted  several  wells,  damaged  the  basement 
of  plaintiffs  house,  and  killed  livestock  and  trees. 
Defendant  contended  that:  ( 1 )  plaintiff's  action 
was  for  permanent  damages  and  was  therefore 
barred  by  the  statute  of  limitations,  (2)  res  judicata 
should  apply,  and  (3)  the  cost  of  pumping  water 
out  of  plaintiff's  basement  was  not  in  mitigation  of 
damages.  The  Supreme  Court  of  Kansas  held  that: 
( 1 )  where  all  the  damages  claimed  were  temporary, 
an  incidental  claim  for  permanent  damages  would 
not  make  the  action  one  for  permanent  damages 


for  purposes  of  the  statute  of  limitations  and  the 
doctrine  of  res  judicata;  and  (2)  a  party  is  entitled 
to  lessen  the  annoyance  of  having  water  in  a  base- 
ment by  means  of  any  reasonable  expenditure.  The 
Court  found  that  plaintiff's  claim  for  damages  due 
to  the  loss  of  shade  trees  was  incidental  and  did  not 
make  the  action  one  for  permanent  damages.  The 
court  also  found  that  there  was  no  evidence  to  in- 
dicate that  plaintiff's  daily  pumping  of  the  base- 
ment was  not  in  mitigation  of  damages.  The 
judgment  for  plaintiff  was  affirmed.  (Johnson- 
Florida) 
W72-00458 


TOWN  OF  BRAGGS  V.  SLAPE  (LIABILITY 
FOR  DAMAGES  CAUSED  BY  MUNICIPAL 
DISCHARGE  OF  RAW  SEWAGE).  ' 

250  P.  2d  214-217  (Okla.  1952). 

Descriptors:  'Oklahoma,  'Water  pollution  effects, 
'Municipal  wastes,  'Damages,  'Pastures, 
Mosquitoes,  Odor,  Judicial  decisions,  Legal 
aspects,  Water  law,  Local  governments,  Competing 
uses,  Public  health,  Water  rights,  Sewage  disposal, 
Environmental  sanitation,  Sewage  treatment, 
Sewage,  Water  pollution  sources,  Water  pollution 
control,  Sanitary  engineering,  Fouling,  Stock 
water,  Cattle. 

Plaintiff  landowner  sought  to  recover  for  damages 
resulting  from  defendant  city's  discharge  of  raw 
sewage  into  a  creek  which  crossed  plaintiff's  land. 
The  creek  became  polluted  and  could  not  be  used 
for  farm  and  domestic  purposes;  offensive  odors 
from  the  creek  and  swarms  of  mosquitoes  attracted 
by  the  sewage  caused  plaintiff  inconvenience  and 
annoyance.  Plaintiff  contended  that  he  had  suf- 
fered injury  from  the  annoyance  and  from  the  loss 
of  the  land  as  graxing  pasture.  Defendant  con- 
tended that  the  action  was  barred  by  the  statute  of 
limitations.  The  Supreme  Court  of  Oklahoma  held 
that  a  decrease  in  the  usable  value  of  property  and 
personal  inconvenience  and  annoyance  suffered 
because  of  offensive  odors  from  a  polluted  stream 
are  temporary  damages  or  damages  resulting  from 
a  temporary  nuisance.  Therefore,  the  court  ruled 
that  plaintiff's  action  relied  only  on  the  diminution 
of  value  within  the  statutory  period.  The  court  also 
determined  that  the  decrease  in  value  due  to  the 
construction  of  the  sewage  disposal  plant  was 
properly  excluded  from  consideration  as  per- 
manent damage  occurring  before  the  statutory 
period.  The  judgment  for  plaintiff  was  affirmed. 
(Johnson-Florida) 
W  72-00460 


CITY  OF  BETHANY  V.  TWIN  LAKES  GUN 
CLUB  (MEASURING  DAMAGES  TO  PLAIN- 
TDTF'S  LAKE  FROM  POLLUTION  FROM  CITY 
SEWAGE  DISPOSAL  PLANT). 

236  P.2d  255-258  (Okla  195 1 ). 

Descriptors:  'Oklahoma,  'Cities,  'Sewage 
disposal,  'Damages,  Water  pollution,  Water  pollu- 
tion sources,  Water  pollution  effects,  Municipal 
wastes,  Sewerage,  Chemical  wastes,  Treatment 
facilities,  Sludge  disposal,  Pollutants,  Streams, 
Lakes,  Property  values,  Rent,  Depreciation,  Water 
utilization,  Recreation,  Judicial  decisions,  Legal 
aspects. 

Plaintiff,  a  private  corporation,  sued  defendant  city 
for  damages  to  its  lake  resulting  from  defendant's 
maintaining  a  nuisance  in  the  operation  of  its 
sewerage  disposal  plant.  Plaintiff  sought  $10,000 
damages  for  the  contamination  and  discoloration 
of  the  water  that  made  the  lake  unfit  for  recrea- 
tional use  and  $15,000  damages  for  its  cost  in 
draining  the  lake  and  removing  harmful  matter. 
Plaintiff  recovered  $4500.  Upon  appeal  defendant 
contended  the  trial  court  erred  in  admitting  incom- 
petent evidence  relating  to  fishing  permits  and  the 
rental  value  of  cabins.  The  Supreme  Court  of 
Oklahoma  affirmed,  holding  that:  ( 1 )  the  measure 
of  damages  resulting  from  the  maintenance  of  a 
temporary  nuisance  is  the  depreciation  in  the  rental 
or  usable  value  of  the  property  during  the  time  of 


its  maintenance,  limited  by  the  statute  of  limita- 
tions; (2)  evidence  of  the  value  of  cabin  sites  and 
income  to  be  derived  from  rental  thereof  and  from 
the  granting  of  fishing  permits  to  the  public  on  a 
commercial  basis  was  relevant  and  properly  ad- 
mitted; and  (3)  evidence  of  the  depreciation  in 
rental  value  of  plaintiff's  property  caused  by  the 
maintenance  of  the  temporary  nuisance  was  ad- 
missible as  a  guide  to  determining  damages.  (Rees- 
Florida) 
W72-00461 


PURE  OIL  V.  RENTON  (ACTION  FOR 
DAMAGES  TO  REALTY  FROM  POLLUTION 
OF  STREAM  BY  SALINE  WATER). 

248  P.2d  580-582  (Okla  1952). 

Descriptors:  'Oklahoma,  'Water  pollution  effects, 
'Saline  water,  'Real  property,  Property  values, 
Depreciation,  Water  pollution  sources,  Oil  indus- 
try, Oil  wastes,  Watercourses  (Legal),  Livestock, 
Cattle,  Hogs,  Water  pollution,  Damages,  Water 
properties,  Salinity,  Water  analysis,  Easements,  Ju- 
dicial decisions,  Legal  aspects. 

Plaintiffs  brought  an  action  against  defendant 
petroleum  company  for  damages  to  the  value  of 
their  realty  caused  by  the  pollution  of  a  stream  by 
saline  water  discharged  from  defendant's  opera- 
tions. Plaintiffs  contended  that  the  pollution  had 
denied  them  the  profitable  use  and  benefit  of  their 
farm  to  raise  livestock.  Defendant  had  an  easement 
across  plaintiffs'  property  allowing  salt  water  and 
other  deleterious  substances  to  flow  into  the  stream 
running  through  plaintiffs'  land.  After  the  easement 
expired,  defendant  took  no  action  to  prevent  the 
pollution.  The  Supreme  Court  of  Oklahoma  upheld 
defendant's  contention  that  the  judgment  for  plain- 
tiff had  been  on  insufficient  evidence,  holding:  ( 1 ) 
plaintiffs  failed  to  produce  evidence  of  the  land's 
value  for  raising  livestock  and  its  impaired  value 
due  to  defendant's  act;  (2)  the  true  measure  of 
damages  is  the  depreciation  of  the  usable  land 
value;  and  (3)  plaintiffs  failed  to  present  evidence 
of  a  water  analysis  of  the  polluted  stream  to  justify 
the  award  of  damages.  (Rees-Florida) 
W72-00463 


WOOD  OIL  CO.  V.  VENDICOTT  (DAMAGE  TO 
REALTY  AND  PERSONALTY  FROM  OIL 
WELLS). 

234  P.2d  371-375  (Okla  1951). 

Descriptors:  'Oklahoma,  'Oil  wells,  'Water  pollu- 
tion sources,  'Remedies,  Water  pollution  effects, 
Salinity,  Judicial  decisions,  Legal  aspects,  Water 
law,  Water  pollution,  Streams,  Oil  wastes,  Oil,  Oil 
fields,  Saline  water,  Brines,  Damages,  Adjudication 
procedure. 

Plaintiff  landowner  sued  defendant  oil  company  for 
permanent  damages  resulting  from  the  pollution  of 
a  stream  which  ran  through  his  pasture.  Defendant 
allowed  salt  water  and  other  deleterious  substances 
to  escape  into  the  stream  from  his  oil  wells.  The 
pollution  of  the  stream  resulted  in  the  death  and 
sickness  of  plaintiffs  cattle  and  reduced  the  value 
of  his  land  as  pasturage.  Defendant  denied  liability 
and  argued  that  plaintiff  contributed  to  his  injuries. 
It  was  also  argued  by  the  defendant  that  there  was  a 
defect  of  parties  as  the  plaintiff  owned  only  the  sur- 
face rights  in  the  land  and  not  the  mineral  rights. 
The  jury  returned  a  verdict  and  lumpsum  award  for 
plaintiff.  The  Supreme  Court  of  Oklahoma  held 
that  where  a  petition  consists  of  a  cause  of  action 
for  damage  to  personalty  and  a  cause  of  action  for 
damage  to  realty,  and  both  result  from  pollution,  a 
lumpsum  award  is  not  erroneous.  The  judgment  for 
plaintiff  was  affirmed.  (Robinson-Florida) 
W7  2-00465 


NORTH  V.  EVANS  (DAMAGE  TO  LAND  FROM 
SALT  WATER  DISCHARGED  FROM  OIL 
WELLS). 

185  P.2d  901-905  (Okla  1947). 
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escriptors:  *Oklahoma,  *Oil  wastes,  'Saline 
water,  'Damages,  'Pollutant  identification, 
'Chemical  analysis,  Waste  water  (Pollution),  Judi- 
cial decisions,  Legal  aspects,  Water  pollution, 
Pecans,  Water  pollution  sources,  Oil  wells,  Water 
pollution  effects,  Soil  analysis,  Soil  contamination 
effects,  Soil  contamination,  Pollutant  identifica- 
tion, Trees,  Remedies,  Adjudication  procedure. 

Plaintiff  sought  to  recover  damages  for  injuries  to 
his  land  allegedly  caused  by  salt  water  escaping 
from  two  oil  wells  on  a  lease  operated  by  defen- 
dant. Plaintiff  contended  that  the  salt  water  had 
polluted  the  soil  and  resulted  in  the  destruction  of  a 
large  number  of  pecan  trees.  Defendant  contended 
that  evidence  of  the  chemical  analysis  of  certain 
leaves  and  soil  should  not  have  been  admitted 
because  the  samples  were  not  proven  to  be  similar 
to  leaves  and  soil  on  plaintiffs  land.  Defendant  also 
asserted  that  no  connection  had  been  shown 
between  the  salt  water  and  plaintiffs  injuries,  and 
he  contended  that  the  action  should  have  been 
barred  by  the  statute  of  limitations.  The  Supreme 
Court  of  Oklahoma,  affirming  the  judgment,  held 
that  in  an  action  to  recover  damages  to  land  from 
salt  water  escaping  from  oil  wells,  evidence  as  to 
the  result  of  a  chemical  analysis  of  leaf  and  soil 
samples  is  admissible  upon  a  snowing  that  the  sam- 
ples were  taken  at  or  about  the  time  of  the  alleged 
injury  to  the  land  or  the  trees  thereon.  The  court 
ruled  that  plaintiffs  action  was  not  barred  by  a  two- 
year  statute  of  limitations  because  the  damage  to 
plaintiffs  land  became  obvious  within  the  statutory 
period.  (Johnson-Florida) 
W72-00466 


THE  ANNUAL  REPORT  OF  THE  COUNCIL  OF 
ECONOMIC  ADVISORS,  1966. 

For  primary  bibliographic  entry  see  Field  OSG. 
W72-00467 


TRANSCRIPTS  OF  THE  SPEECHES,  NA- 
TIONAL CONFERENCE  ON  ENVIRONMEN- 
TAL LAW. 

California  Univ.,  Berkeley. 

National  Conference  on  Environmental  Law, 
Berkeley,  California,  November  1971.  229  p,  2  tab. 

Descriptors:  'Pollution  abatement,  'Environmen- 
tal sanitation,  'Legal  aspects,  'Conferences,  En- 
vironmental effects,  Legislation,  Environment, 
Ecology,  Industries,  Federal  government,  State 
governments,  Administrative  agencies,  Decision 
making,  Remedies,  Damages,  Water  pollution  con- 
trol, Water  quality  control,  Government  finance, 
Adjudication  procedure,  Taxes,  Economics,  Costs, 
Land  management. 

Identifiers:  'National  Conference  on  Environmen- 
tal Law. 

Environmental  lawyers  in  private  litigation  can  as- 
sume a  leadership  role  in  rebuilding  environmental 
quality.  The  principal  issues  confronting  lawyers 
seeking  to  protect  the  environment  from  pollution 
and  the  destruction  of  natural  resources  are 
discussed  in  this  series  of  speeches.  Congressman 
McCloskey  suggests  legislation  is  ineffectual  until 
the  federal  government  applies  national  land-use 
controls  and  uses  economic  incentives  to  promote 
pollution  control.  David  Sive  examines  procedural 
and  monetary  problems  involved  in  litigating  en- 
vironmental lawsuits  against  industrial  polluters. 
Frederick  Fisher  suggests  techniques  useful  to  the 
private  environmental  lawyer  litigating  before  and 
against  administrative  agencies.  Philip  Verleger 
discusses  the  difficulties  counsel  for  industry  may 
encounter  and  suggests  means  to  represent  industry 
regarding  pollution  regulations  and  quantitative 
standards.  Philip  Berry  explores  the  use  of  imagina- 
tive new  environmental  protection  theories  that  are 
replacing  traditional  statutory  and  common  law 
measures.  A  table  of  statutes  and  rules  and  a  table 
of  cases  are  provided.  (See  also  W72-00469  thru 
W72-00474)  (Rees-Florida) 
W72-00468 


THE  LEGAL  FUTURE:  NEW  THEORIES  OF 
ENVIRONMENTAL  PROTECTION, 

California  Univ.,  Berkeley. 
P.  S.  Berry. 

In:  Transcripts  of  the  Speeches,  National  Con- 
ference on  Environmental  Law,  p  183-207, 
November  1970.  25  p. 

Descriptors:  'Environmental  sanitation, 

'Remedies,  'Legislation,  'Pollution  abatement, 
Natural  resources,  Resource  allocation,  Environ- 
mental effects.  Conservation,  Water  pollution. 
Water  pollution  control,  Air  pollution,  Federal 
government,  State  governments,  Administrative 
agencies,  Government  finance,  Industries,  Forest 
management,  Oil  industry.  Livestock,  Mining, 
Lumbering,  Land  management,  Taxes,  Decision 
making,  Legal  aspects. 

Identifiers:  National  Environmental  Protection 
Act. 

Historical  approaches  to  conserving  natural 
resources  through  statutory  and  common  law 
means  provide  solely  remedial  measures.  Recent 
trends  in  tort  law  evidence  stronger  methods  of  en- 
vironmental protection.  This  has  been  achieved  by 
broadening  the  concept  of  causation  and  imagina- 
tive applications  of  the  public  trust  doctrine.  Com- 
prehensive protection  of  the  environment  may 
result  from  either  a  constitutional  amendment 
creating  a  new  civil  liberty  or  stronger  state 
statutes.  The  1970  Michigan  Environmental  Pro- 
tection Act  is  discussed,  with  emphasis  upon  what 
this  new  legislation  will  accomplish.  The  National 
Environmental  Policy  Act  is  criticized  for  its  failure 
to  prohibit  ecologically  unsound  activities.  The 
concept  of  corporate  responsibility  for  private  in- 
dustry is  discussed,  and  the  traditional  polarity 
between  the  private  profit  motive  and  national  en- 
vironmental preservation  is  considered.  Environ- 
mental solutions  must  alter  the  basic  nature  of 
private  industry.  Possible  means  of  attaining  this  in- 
clude: (1)  national  law,  (2)  state  law,  and  (3) 
voluntary  charter  amendment.  Proposals  are  sug- 
gested for  revising  taxation  objectives.  The  Public 
Land  Law  Review  Commission's  Report  is 
criticized,  and  alternatives  to  its  findings  are 
proposed.  (See  also  W72-00468)  (Rees-Florida) 
W72-00469 


ECONOMIC  AND  TECHNICAL  PROBLEMS  IN 
ENVIRONMENTAL  LITIGATION. 

California  Univ.,  Berkeley. 

In:  Transcripts  of  the  Speeches,  National  Con- 
ference on  Environmental  Law,  p  157-181, 
November  1970.  25  p. 

Descriptors:  'Judicial  decisions,  'Adjudication 
procedure,  'Environmental  sanitation,  'Legal 
aspects,  Environmental  effects,  Administrative 
decisions,  Legislation,  Administrative  agencies, 
Scientific  personnel,  Professional  personnel, 
Technical  societies,  Federal  government,  Industry, 
Evaluation,  Water  quality,  Water  pollution  control, 
Waste  disposal,  Sewage,  Water  table,  Nutrients, 
Water  pollution,  Zoning,  On-site  investigations, 
Thermal  pollution. 

This  panel  discussion  examines  the  means  by  which 
an  environmental  lawyer  may  effectively  use  expert 
witness  testimony  to  discuss  technical  areas 
litigated  in  both  class  actions  and  nuisance  suits. 
Areas  requiring  technical  expertise  include:  ( 1 ) 
pre-litigation  preparation,  (2)  administrative  and 
legislative  hearings,  and  (3)  trials.  The  discussion 
points  out  that  governmental  agencies  and  private 
industry  may  provide  excellent  expert  witnesses. 
The  qualifications  and  fees  of  experts  are 
discussed.  The  mutual  educational  process 
between  lawyers  and  experts  is  examined,  espe- 
cially regarding  pretrial  discovery  and  preparation. 
The  concluding  segment  of  the  discussion  deals 
with  the  effective  use  of  expert  testimony,  the  con- 
comitant importance  of  scientific  and  technical 
questions  and  the  selection  and  effect  of  experts  at 
trial.  Current  obstructions  to  pollution  control  in 
the  judicial,  legislative,  and  administrative  fields 
are  examined.  The  emerging  concept  of  corporate 


responsibility  is  considered  by  the  panel.  (See  also 

W72-00468)  (Rees-Florida) 

W72-00470 


THE  FUNCTIONS  AND  FEATURES  OF 
PRIVATE  LITIGATION  IN  THE  GROWTH  OF 
ENVIRONMENTAL  LAW, 

California  Univ.,  Berkeley. 
D.  Sive. 

In:  Transcripts  of  the  Speeches,  National  Con- 
ference on  Environmental  Law,  p  31-62, 
November  1970.  3  p. 

Descriptors:  'Water  pollution  control,  'Legal 
aspects,  'Environmental  sanitation,  'Adjudication 
procedure,  Environment,  Legislation,  Judicial 
decisions,  Federal  government,  Administrative 
agencies,  Water  resources  development,  Conserva- 
tion, Water  quality  control,  Water  policy, 
Watershed  management,  Water  resources.  Stan- 
dards, Hydroelectric  plants,  Federal  Power  Act, 
Costs,  Economics,  Damages,  Remedies. 

Private  litigation  by  representative  national  or  re- 
gional conservation  organizations  and  ad  hoc 
groups  has  been  plagued  by  procedural  difficulties 
such  as  improper  standing  to  sue.  An  examination 
of  Scenic  Hudson  Preservation  Conference  v. 
Federal  Power  Commission  and  Citizens  Commit- 
tee v.  Volpe  suggests  that  in  order  to  meet  the 
legally  protected  interest  test  plaintiffs  must 
demonstrate  themselves  to  be  responsible 
representatives  of  the  public  interest.  The  problem 
of  a  multiplicity  of  suits  resulting  from  recent  en- 
vironmental protection  bills  extending  the  right  to 
sue  on  federal  court  to  protect  the  environment  is 
discussed.  Methods  to  meet  litigation  expenses, 
prepare  for  litigation  and  to  use  discovery 
procedures  to  procure  information  are  discussed. 
Utilizing  the  broad  rights  provided  under  the 
Federal  Rules  of  Civil  Procedure,  as  amended  July 
1 ,  1 970,  parties  can  gain  access  to  necessary  infor- 
mation by  using  oral  depositions,  written  interroga- 
tories, and  adverse  party  procedure.  The  con- 
sequences tc  environmental  groups  of  the  Internal 
Revenue  Service's  news  release  suspending  rulings 
on  claims  for  tax-exempt  status  by  public  interest 
law  firms  is  discussed.  (See  also  W72-00468) 
(Rees-Florida) 
W72-00471 


THE  LEGAL  PROFESSION'S  LEADERSHIP  IN 
REBUILDING  ENVIRONMENTAL  QUALITY, 

California  Univ.,  Berkeley. 
P.  N.  McCloskey,  Jr. 

In:  Transcripts  of  the  Speeches,  National  Con- 
ference on  Environmental  Law,  p  11-29, 
November  1970.  19  p. 

Descriptors:  'Environmental  sanitation,  'Legal 
aspects,  'Legislation,  'Water  quality  control,  En- 
vironment, Conservation,  Water  resources 
development,  Water  pollution  control,  Ecology, 
Water  quality  control,  Waste  disposal.  Treatment 
facilities,  Industrial  wastes,  Standards,  Administra- 
tive agencies,  Pollution  abatement,  Estuaries, 
Federal  government,  Financing,  Taxes,  Zoning, 
Water  policy,  Land  management. 
Identifiers:  Clean  Water  Restoration  Act,  National 
Environmental  Policy  Act  of  1969. 

To  meet  the  need  for  a  new  balance  between 
development  and  preservation  of  the  environment, 
the  legal  profession  must  provide  leadership.  Since 
1969,  Congress  has  promulgated  significant  new 
legislation,  such  as  the  National  Environmental 
Policy  Act  which  requires  federal  agencies  to  eval- 
uate their  programs'  impact  on  the  environment, 
and  has  funded  existing  legislative  programs.  For 
example,  the  Clean  Water  Restoration  Act  of  1965 
provides  federal  assistance  for  secondary  sewage 
treatment  plants.  The  environmental  lawyer  should 
also  utilize  precatory  language  in  other  legislation 
when  advocating  a  legislative  intent  to  protect  the 
environment.  Any  solution  to  the  problems  of  land 
development  and  use  will  require  a  comprehensive 
revision  of  present  laws  and  tax  structures.  To  meet 


82 


WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


he  problems  of  local  governments  supported  by 
•roperty  taxes,  Congress  must  enact  revenue-shar- 
ng  programs  and,  perhaps,  a  national  land  use  pol- 
cy.  The  federal  government  must  provide  new 
conomic  incentives  to  encourage  private  parties 
o  conduct  pollution  research  within  the  confines 
if  the  free  enterprise  system.  The  private  attorney 
las  the  opportunity  to  test  and  enforce  these  laws 
hrough  litigation.  (See  also  W72-00468)  (Rees- 
lorida) 
V72-0O472 


JNVIRONMENTAL  LAWYER  IN  THE  LION'S 
IOUTH:  LITIGATION  BEFORE  AND 
iGAINST  ADMINISTRATIVE  AGENCIES, 

California  Univ.,  Berkeley. 

t.  F.  Fisher. 

n:  Transcripts  of  the  Speeches,   National  Con- 

erence     on     Environmental     Law,     p     63-112, 

lovember  1970.  50  p. 

)escriptors:  'Environmental  sanitation,  'Adminis- 
rative  agencies,  'Adjudication  procedure,  'Judi- 
ial  decisions,  Federal  government,  State  govern- 
ments, Regulation,  Legal  aspects,  Pollution  abate- 
ment, Remedies,  Damages,  Permits,  Standards, 
"rejects,  Land  management,  Resource  develop- 
ment. Wildlife,  Contracts,  Hydroelectric  plants, 
"hermal  pollution,  Water  pollution  control,  Politi- 
al  aspects,  Legislation. 

Tie  emergence  of  more  environmentally  oriented 
xiministrative  agencies  requires  the  environmental 
iwyer  to  understand  how  best  to  litigate  before 
jid  against  these  agencies.  Moreover,  the  environ- 
nental  lawyer  representing  these  agencies  must  un- 
lerstand  how  to  counsel  them  regarding  proposed 
egulations,  agency  lobbyists,  and  other  interested 
roups.  Techniques  of  administrative  practice  for 
irivate  environmental  lawyers  are  examined  by 
eviewing  selected  cases  that  illustrate  how  a 
awyer  with  limited  finances  can  select  high  priority 
ssues  having  national  significance.  These  cases 
uggest  judicial  reversals  often  result  from  an  agen- 
t's traditional  hard-line,  pro-industry  outlook  that 
mpedes  an  impartial  examination  of  the  evidence, 
testimony  by  experts  before  environmental  agen- 
ies  is  discussed.  The  National  Environmental  Pol- 
cy  Act  and  its  utilization  are  examined.  Interim 
guidelines  pronounced  by  the  Council  on  Environ- 
nental  Quality  are  considered.  Access  to  informa- 
ion  through  discovery  under  the  Freedom  of  Infor- 
nation  Act  is  explored  in  respect  to  a  consideration 
if  the  problems  of  executive  privilege  and  a 
lirective  permitting  access  to  any  person  without 
malification  based  upon  need.  (See  also  W72- 
10468)  (Rees-Florida) 
V72-00473 


)EFENSES  AND  THE  ROLE  OF  INDUSTRY 
LAWYERS, 

California  Univ.,  Berkeley. 

I  K.  Verleger. 

n:  Transcripts  of  the   Speeches,   National  Con- 

erence     on     Environmental     Law,    p     113-134, 

November  1970.  22  p. 

descriptors:  'Environmental  sanitation,  'Adjudi- 
abon  procedure,  'Industry,  'Administrative  agen- 
:ies,  Powerplants,  Environment,  Air  pollution, 
Water  pollution,  Industrial  wastes,  Pollution  abate 
nent,  Regulation,  Standards,  Permits,  Pollutant 
dentification.  Federal  government,  Cities,  Legisla- 
ion.  Electric  power  demand,  Nuclear  powerplants, 
rhermal  pollution,  Water  demand.  Water  users, 
Water  pollution  sources, 
dentifiers:  National  Environmental  Policy  Act. 

rhe  considerations  counsel  for  industry  should 
:onsider  before  intervening  in  litigation  and  what 
irguments  should  be  used  during  litigation  are 
liscussed  in  this  speech.  The  primary  question 
:ounsel  for  industry  must  consider  is  whether  to  in- 
fcrvene  at  all.  Generally,  intervention  and  sub- 
sequent participation  in  litigation  against  govern- 
ment agencies  is  advisable  to  protect  industrial  self- 
interests.    During   litigation   counsel   for   industry 


must  realize  that  rarely  are  the  issues  involved  ones 
between  'virtue'  versus  'vice'.  Rather  the  basic  ap- 
proach of  the  industry  lawyer  must  be  to  present  his 
favorable  evidence  and  then  to  remind  the  court 
that  it  should  not  interfere  with  administrative  dis- 
cretion. Reviewing  the  significance  of  the  National 
Environmental  Policy  Act,  the  author  concludes 
the  Act  was  never  intended  for  judicial  review:  its 
lack  of  criteria,  standards,  and  concrete  definitions 
prevent  its  effective  use  as  a  tool  of  judicial  en- 
forcement. Various  methods  for  dealing  with  pollu- 
tion control  regulations  and  quantitative  standards 
are  discussed.  The  suggestion  is  made  that  environ- 
mental problems  will  not  be  solved  solely  by  litiga- 
tion but  that  new  institutions  are  needed  to  resolve 
disputes  concerning  the  allocation  of  natural 
resources.  (Rees-Florida) 
W72-00474 


THE  1971   WATER  POLLUTION  STUDY  FOR 

THE  STATE  OF  TENNESSEE, 

Frank  E.  Maloney. 

The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  1971.  972  p,  4  fig,  106  tab,  1  chart,  116 

ref,  56  append. 

Descriptors:  'Tennessee,  'Water  pollution  control, 
'Administrative  agencies,  'Legislation,  Water  law, 
Legal  aspects,  Judicial  decisions.  Regulation,  Stan- 
dards, State  governments,  Federal  government, 
Water  pollution,  Pollution  abatement.  Local 
governments.  Public  health,  Administration,  Ju- 
risdiction, Administrative  decisions,  Water  quality 
control,  Water  quality. 

In  a  study  of  Tennessee  water  pollution  law  con- 
ducted by  students  at  Vanderbilt  University,  the 
pollution  statutes  and  administrative  structures  of 
all  fifty  states  and  the  federal  government  were 
evaluated.  A  separate  appendix  deals  with  the  law 
and  regulations  of  each  state,  and  each  section  is 
followed  by  two  charts  comparing  the  law  of  the 
state  examined  with  the  present  and  proposed 
water  pollution  law  of  Tennessee.  Two  sections 
dealing  with  federal  pollution  law  discuss  the 
Federal  Water  Pollution  Control  Act  and  recently 
proposed  federal  legislation.  The  study  resulted  in 
the  drafting  of  a  model  water  quality  act,  which  was 
enacted  by  the  Tennessee  legislature  as  the  Water 
Quality  Control  Act  of  1 97 1 .  A  copy  of  the  Act  and 
commentary  on  it  are  included.  (See  also  W72- 
00476  thru  W72-00520)  (Dye-Florida) 
W72-00475 


TENNESSEE  WATER  QUALITY  CONTROL 
ACT  OF  1971  WITH  COMMENTARY, 

F.  E.  Maloney. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  p  22-77,  1971.  56  p,  1  tab,  116  ref. 

Descriptors:  'Tennessee,  'Legislation,  'Adjudica- 
tion procedure,  'Water  properties.  Legal  aspects, 
Water  law,  State  governments,  Administrative 
agencies,  Administration,  Water  quality  control, 
Water  pollution.  Standards,  Regulation,  Permits, 
Water  quality  act,  Jurisdiction,  Water  pollution 
control,  Pollution  abatement,  Judicial  decisions, 
Planning. 

This  Act  establishes  a  new  scheme  for  the  regula- 
tion of  water  quality  in  Tennessee.  The  commenta- 
ry following  each  subsection  describes  its  particular 
purpose  and  often  compares  the  subsection  with 
similar  provisions  in  other  states.  The  Act  sets  forth 
the  public  trust  doctrine  as  state  policy  and  recog- 
nizes the  right  of  the  people  to  unpolluted  waters. 
The  definition  of  water  pollution  is  directed  toward 
harmful  alteration  of  the  properties  of  water.  A 
Water  Quality  Control  Board  is  established  with 
detailed  provisions  for  its  membership  and  duties. 
The  Board's  duties  include:  (I)  establishment  of 
standards  and  a  plan  for  maintenance  of  state  water 
quality,  (2)  promulgation  of  rules  and  regulations, 
and  (3)  judgment  of  appeals  from  orders  issued  by 
the  Commissioner  of  the  Department  of  Public 
Health.  General  responsibility  for  the  administra- 
tion of  the  water  quality  control  program  is  vested 


in  the  Department  of  Health.  Permits  are  required 
for  any  alteration  of  water  properties.  An  adjudica- 
tive procedure  is  set  forth  for  enforcing  the  provi- 
sions of  the  Act,  and  it  allows  appeal  to  the  Board 
and  then  to  the  courts.  The  Act  also  provides  for 
penalties  and  injunctive  relief  to  stop  water  pollu- 
tion. (See  also  W72-00475)  (Johnson-Florida) 
W72-00476 


ALABAMA  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION  CON- 
TROL LAW), 

Frank  E.  Maloney,  and  Thomas  Buckner. 

In:  The  1971  Water  Pollution  Study  For  The  State 

of  Tennessee,  Append  3A,  1971.  1 6  p,  2  tab. 

Descriptors:  'Alabama,  'Pollution  abatement, 
'Administrative  agencies,  'Water  pollution  con- 
trol, Water  pollution,  Water  quality  control,  Water 
pollution  sources,  Standards,  Treatment  facilities, 
Administration,  Regulation,  Institutional  con- 
straints, Legislation,  Sewage  disposal,  Industrial 
wastes,  Municipal  wastes,  Effluent  streams,  In- 
come, Surveys,  Discharge  measurement,  Legal 
aspects,  Costs,  Tennessee. 

Provisions  of  the  Alabama  Water  Pollution  Control 
Act  are  summarized  in  order  to  evaluate  its  effec- 
tiveness in  dealing  with  pollution  problems.  The  or- 
ganization of  the  Water  Improvement  Commission 
is  delineated.  The  Commission  is  authorized  to 
conduct  stream  pollution  surveys  and  establish  pol- 
lution standards.  There  is  no  specific  provision  giv- 
ing the  commission  jurisdiction  over  quality  objec- 
tives of  sewage  systems  or  over  drinking  water 
systems.  Procedures  of  the  Commission  in  enforc- 
ing standards  and  certain  remedies  and  penalties 
are  set  forth.  The  Act  is  probably  adequate  in  deal- 
ing with  pollution  problems.  The  size  of  the  Com- 
mission is  criticized.  The  employment  of  receiving 
water  standards  is  preferred  over  effluent  standards 
due  to  their  flexibility.  The  injunctive  power  should 
be  given  to  the  Commission,  along  with  some  provi- 
sions for  citizen  actions  in  enforcing  anti-pollution 
measures.  Suggestions  are  made  for  changes  in 
procedures.  The  punitive  damages  provision  is 
somewhat  unusual  and  is  valuable  as  a  preventive 
measure  and  as  a  source  of  revenue.  A  user-surveil- 
lance fee  is  suggested,  whereby  a  non-polluting 
discharger  would  bear  some  of  the  pollution  con- 
trol cost  since  he  still  must  be  surveyed  to  insure 
that  he  does  not  start  polluting.  Two  tables  com- 
pare Alabama  law  to  that  of  Tennessee.  (See  also 
W72-00475)  (Smiljanich-Florida) 
W72-00477 


ALASKA  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  LAW), 

Frank  E.  Maloney,  and  Lewis  Laska. 

In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  4,  1 97 1 .  20  p,  2  tab. 

Descriptors'.  'Alaska,  'Water  pollution  control, 
'Water  quality  control,  'Administrative  agencies. 
Water  pollution  sources,  Municipal  wastes,  Mine 
wastes,  Lumbering,  Oil  industry,  Water  law,  Prior 
appropriation,  Water  utilization,  Legislation,  Stan- 
dards, Permits,  Regulation,  Pollution  abatement, 
Remedies,  Legal  aspects,  Damages,  Taxes,  Tennes- 
see, Water  Quality  Act. 

Alaska  has  adopted  the  prior  appropriation  doc- 
trine, as  codified  in  the  Water  Use  Act.  Under  the 
Water  Pollution  Control  Act,  the  Department  of 
Health  and  Welfare  administers  pollution  control 
policy.  This  water  control  agency  is  examined  as  to 
its  jurisdiction  over  specified  waters,  persons,  and 
pollution  and  its  procedures  for  classifying  waters 
under  seven  uses,  with  a  permit  system  utilizing  an 
effluent  standard  approach  and  a  financial  incen- 
tive system  to  control  pollution.  Enforcement 
procedures  after  findings  of  violations  at  public 
hearings  or  upon  a  declaration  of  emergency  are 
discussed.  Violation  of  the  Act  constitutes  a 
misdemeanor  punishable  by  fine  and  imprison- 
ment. The  Department  may  also  seek  injunctions 
and  liquidated  damages.  Special  interests,  includ- 
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ing  the  oil  and  gold  mining  industries,  receive  pro- 
tection. The  evaluation  concludes  that  the  present 
law  is  inadequate  for  future  pollution  control  since 
the  burden  is  not  placed  on  the  polluter,  nor  are  tax 
incentives  available  for  pollution  treatment  facili- 
ties. Alaska  pollution  control  law  is  compared  to 
that  of  Tennessee  through  the  use  of  two  tables. 
(See  also  W72-00475)  (Rees-Florida) 
W72-00478 


ARIZONA  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION  CON- 
TROL LAW), 

Frank  E.  Maloney,  and  James  McDaniel. 
In:  The  1971  Water  Pollution  Study  for  the  State  of 
Tennessee,  Append  5,  1 97 1 .  1 3  p,  2  tab. 

Descriptors:  'Arizona,  *Water  pollution  control, 
•Water  quality,  'Project  planning,  Programs,  Pro- 
ject purposes.  Water  policy,  Administrative  agen- 
cies, Regulation,  Permits,  Inspection,  On-site  in- 
vestigations, Water  users,  Risks,  Damages,  Water 
properties,  Water  pollution  effects,  Physical  pro- 
perties, Chemical  properties,  Biological  properties, 
Public  health,  Tennessee. 

The  present  status  of  Arizona  water  pollution  law  is 
analyzed.  The  Department  of  Health  is  the  state 
agency  entrusted  with  the  control  and  abatement  of 
water  pollution.  This  agency  has  remedial  and 
planning  functions  and  is  guided  by  a  State  Water 
Quality  Council  with  a  diverse  membership  of 
water  users.  The  Council  adopts  water  quality  stan- 
dards and  comprehensive  programs  to  prevent  and 
abate  pollution,  defined  as  the  alteration  of  physi- 
cal, chemical,  or  biological  properties  of  waters. 
The  Council  classifies  all  bodies  of  water  and  sets 
standards  for  the  various  classes.  To  enforce  these 
standards  the  Council  may,  after  issuing  a  permit: 
(1)  make  inspections  and  require  maintenance  of 
records  relating  to  the  operation  of  disposal 
systems;  (2)  compel  the  polluter  to  appear  before  a 
hearing  officer;  (3 )  issue  orders  summarily,  subject 
to  appeal  within  20  days;  and  (4)  issue  orders 
without  hearings  and  obtain  injunctive  relief  when 
a  'clear,  present,  and  immediate  changes'  in  public 
health  is  shown.  Penalties  are  as  specified  for 
misdemeanors,  but  no  special  damages  or  special 
penalties  for  willful  violations  are  allowable.  An 
evaluation  offers  constructive  criticism  to 
strengthen  the  Council  membership  and  to  improve 
citizen  participation.  Two  tables  compare  Arizona 
law  to  that  of  Tennessee.  (See  also  W72-00475) 
(Rees-Florida) 
W72-00479 


ARKANSAS  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION 
LAW), 

Frank  E.  Maloney,  and  Edward  Gordon. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  6,  1971.  16  p,  1  tab. 

Descriptors:  'Arkansas,  'Water  pollution  control, 
'Tennessee,  'Evaluation,  Water  pollution  effects, 
Regulation,  Legislation,  Administrative  agencies. 
Water  law,  State  governments,  Jurisdiction,  Legal 
aspects,  Permits,  Administration,  Inspection, 
Water  pollution,  Beneficial  use.  Waste  disposal, 
Water  quality,  Standards. 

Arkansas  water  pollution  control  law  is  evaluated 
in  this  study  and  contrasted,  through  the  use  of  ta- 
bles, with  existing  and  proposed  Tennessee  water 
pollution  control  law.  The  power  to  deal  with  water 
pollution  problems  in  Arkansas  is  vested  in  the  Ar- 
kansas Pollution  Control  Commission.  The  present 
water  pollution  control  statute  was  passed  in  1965 
and  is  a  complete  revision  of  the  former  law.  The 
Commission  is  composed  of  eight  members  and 
shares  the  personnel  of  other  state  agencies.  A 
reasonably  effective  definition  of  pollution  is  in- 
cluded in  the  statute.  The  Commission  is  given  the 
power  to  establish  and  alter  reasonable  pollution 
standards  and  to  set  standards  of  water  quality  for 
the  waters  of  the  state.  A  permit  is  required  in 
order  to  carry  on  any  of  a  list  of  proscribed  activi- 


ties. Any  violation  of  the  rules  or  regulations  of  the 
Commission  constitutes  a  misdemeanor.  Adminis- 
trative procedures  for  enforcing  the  Commission's 
standards  are  enumerated,  and  judicial  review  of 
administrative  determinations  is  provided  for.  Fac- 
tors on  which  the  author's  evaluation  is  based  in- 
clude: (1)  organization,  (2)  jurisdiction,  (3) 
procedures,  (4)  administrative  enforcement,  (5) 
remedies  and  penalties,  and  (6)  judicial  review 
provisions.  (See  also  W72-00475)  (Johnson- 
Florida) 
W72-00480 


CALIFORNIA  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION 
LAW), 

Frank  E.  Maloney,  and  Michael  Fink. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  7,  1971.  19  p,  2  tab. 

Descriptors:  'California,  'Water  pollution  control, 
•Administrative  agencies,  'Pollution  abatement, 
Water  quality  control,  State  governments,  Local 
governments,  Administration,  Legislation,  Legal 
aspects,  Judicial  decisions,  Financing,  Treatment 
facilities,  Sewage  disposal,  Water  resources 
development,  Tennessee,  Standards. 

California's  Water  Quality  Control  Act,  which 
emphasizes  treatment  of  wastes  and  protection 
from  pollution,  privides  for  a  statewide  policy-mak- 
ing board  and  regional  boards  which  enforce  the 
law  and  establish  local  policy.  Since  neither  type  of 
board  can  compel  communities  to  join  in  establish- 
ing sewerage  disposal  facilities,  the  preventative 
approach  of  compelled  unified  construction  is  not 
within  their  powers.  The  boards  are  charged  with 
controlling  pollution,  but  not  specifically  with 
establishing  stream  standards.  Other  duties  of  the 
boards  are  described.  No  provision  authorizes  clas- 
sification of  waters,  charges  based  on  the 
discharges  of  polluters,  or  financial  incentives; 
however,  the  state  board  may  make  loans  to  public 
agencies  for  construction  of  abatement  facilities. 
Other  methods  of  financing  are  available.  The  state 
board  has  power  to  abate  nuisances  from  non- 
operating  businesses;  to  enforce  discharge  require- 
ments, it  can  inspect  facilities  and  order  violators  to 
cease  and  desist.  Additionally,  emergency  power  is 
available  to  inspect  private  facilities.  The  only  ad- 
ministrative review  of  regional  board  action  is  that 
of  the  state  board.  After  exhaustion  of  administra- 
tive remedies,  an  appeal  to  the  courts  is  allowed.  In 
review,  the  courts  can  exercise  their  independent 
judgment.  Two  tables  compare  California  pollution 
law  to  the  present  and  proposed  law  of  Tennessee. 
(See  also  W72-00457)  (Shelnut-Florida) 
W72-00481 


COLORADO  (ANALYSIS  AND  COMPARISON 
WITH  TENNESSEE  WATER  POLLUTION 
LAW), 

Frank  E.  Maloney,  and  James  McDaniel. 

In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  8,  1971.  1 3  p,  2  tab. 

Descriptors:  'Colorado,  'Water  pollution  control, 
•Administration,  'Water  quality  standards,  Per- 
mits, Inspection,  Investigation,  Water  pollution 
sources.  Waste  disposal,  Sewage  effluents,  Septic 
tanks.  Treatment  facilities,  Administrative  agen- 
cies, Potable  water,  Sewage,  Biological  properties, 
Chemical  properties,  Physical  properties,  Govern- 
ment finance,  Damages,  Lumbering,  Mining,  Ten- 
nessee. 
Identifiers:  'Nuisance. 

The  Colorado  water  pollution  law  recognizes  water 
pollution  as  a  public  nuisance  and  asserts  control 
through  public  policy  and  the  police  power. 
General  policy  and  supervision  is  handled  by  an 
eleven-member  commission.  The  law  is  basically 
remedial  but  contains  certain  preventive  measures 
with  respect  to  the  use  of  federal  loans  and  the  ap- 
proval of  facilities  designed  to  abate  pollution.  The 
commission's  jurisdiction  includes  all  'persons'  and 
'waters'  except  those  in  sewage  systems  and  in 


84 


potable  water  distribution  systems.  Pollution  in- 
cludes alteration  of  any  physical,  chemical,  or 
biological  properties.  Waters  are  classified  and 
standards  are  set.  Standards  are  enforced  by:  ( 1 )  a 
permit  system  for  septic  tanks,  (2)  inspection  and 
review  of  facilities  and  construction  plans,  ( 3 )  ad- 
ministrative orders  demanding  abatement  of  pollu- 
tion, (4)  hearing  officers  who  may  make  recom- 
mendations, and  (5)  use  of  injunctions  and 
restraining  orders.  Violations  are  misdemeanors 
punishable  by  fine  up  to  $2500.  Each  day  is  a 
separate  offense,  and  polluters  are  liable  for  fish- 
kill.  No  special  interests  are  protected  by  the  law. 
An  evaluation  of  the  law  makes  recommendations 
for  improvement.  Two  tables  compare  Colorado 
pollution  law  to  that  of  Tennessee.  (See  also  W72- 
00475)  (Rees-Florida) 
W72-00482 


FLORIDA  (ANALYSIS  AND  COMPARISON 
WITH  PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

Frank  E.  Maloney,  and  James  McDaniel. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  1 1,  1971.  13  p,  2  tab. 

Descriptors:  'Florida,  'Tennessee,  'Legislation, 
'Water  pollution  control,  Standards,  Water  quality 
control,  Legal  aspects,  Water  law,  Administrative 
agencies,  Permits,  Regulation,  State  governments, 
Administration,  Inspection,  Water  pollution,  Pollu- 
tants, Jurisdiction,  Judicial  decisions,  Water  pollu- 
tion sources,  Evaluation,  Pollution  abatement. 

Water  pollution  law  in  Florida  is  generally  enforced 
by  the  Department  of  Air  and  Water  Pollution 
Control,  a  distinct  state  agency.  Florida's  laws  are 
primarily  remedial  with  some  planning  functions. 
The  definitions  given  by  the  law  are  generally  quite 
inclusive  although  the  definition  of  pollution  is 
somewhat  limited.  The  Department  is  authorized  to 
classify  the  waters  of  the  state  and  set  water  quality 
standards.  Enforcement  of  the  standards  is  through 
a  permit  system,  and  administrative  procedures  are 
provided  for  enforcement.  No  time  limits  are  set 
for  enforcement  procedures.  A  maximum  fine  of 
$  1000  is  set  for  each  offense  of  causing  pollution  or 
failing  to  comply  with  an  order  of  the  Department. 
Appeal  to  the  courts  is  available  at  any  time  during 
administrative  procedures.  This  analysis  concludes 
with  charts  comparing  -various  components  of 
Florida  water  pollution  law  with  present  and 
proposed  Tennessee  water  pollution  laws.  (See  also 
W72-00475)  (Johnson-Florida) 
W72-00483 


HAWAII  (ANALYSIS  AND  COMPARISON 
WITH  PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

Frank  E.  Maloney,  and  Edward  Gordon. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  13,  1971.  15  p,  2  tab. 

Descriptors:  'Hawaii,  'Tennessee,  'Evaluation, 
•Water  pollution  control,  Administrative  agencies. 
Legislation,  Legal  aspects,  Water  law,  Administra- 
tion, Regulation,  Standards,  Water  resources, 
Water  pollution,  Water  quality,  Water  quality  con- 
trol, Public  health,  Pollution  abatement,  Non- 
structural alternatives. 

Hawaii's  water  control  agency  is  the  Board  of 
Health.  The  composition  and  compensation  of  this 
Board  are  specified.  Waters  are  classified  in  ac- 
cordance with  the  uses  protected  in  each  class,  and 
changes  can  be  made  only  after  public  hearings. 
Hawaii  provides  tax  deductions  for  pollution  con- 
trol devices.  The  Board  must  approve  the  establish- 
ment or  modification  of  any  drainage,  sewage,  or 
water  supply  systems.  Any  party  aggrieved  after  a 
ruling  by  the  Board  may  submit  it  to  the  circuit 
court  for  review.  Hawaii  specifies  no  penalties  or 
administrative  remedies  for  violations  of  quality 
standards.  Hawaii's  water  pollution  control  statute 
does  not  apply  to  anyone  engaged  strictly  in  the 
production  and  distribution  of  domestic  water  or  in 
the  establishing,  operating,  or  modification  of  any 
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ter  plant  or  system  for  which  there  is  a  regularly 
ployed  licensed  sanitary  engineer.  The  author 
deludes  that  the  major  weaknesses  of  the  Hawaii 
llution  laws  are  the  lack  of  a  separate  body  deal- 
;  solely  with  water  pollution  and  the  absence  of  a 
[ailed  water  pollution  statute.  Hawaii's  law  is 
npared  with  the  existing  and  proposed  water 
llution  laws  of  Tennessee.  (See  also  W72-00475) 
Dbinson-Florida) 
72-00484 


DIANA  (ANALYSIS  AND  COMPARISON 
TH      TENNESSEE      WATER      POLLUTION 

W), 

ink  E.  Maloney,  and  Michael  Fink. 

The  1971  Water  Pollution  Study  for  the  State  of 

onessee,  Append  16,  1971.  17  p,  2  append. 

scriptors:  'Indiana,  *Water  pollution  control, 
Dilution  abatement,  'Legislation,  Water  pollu- 
i,  Administrative  agencies,  Water  quality  con- 
I,  Water  pollution  sources,  Administration,  State 
erments,  Standards,  Permits,  Regulation  super- 
Dry  control  (Power),  State  jurisdiction,  Streams, 
medies.  Waste  disposal,  Wastes,  Industries,  Ten- 
see,  Adjudication  procedure,  Administrative 
:isions,  Treatment  facilities,  Legal  aspects. 

analysis  of  the  Indiana  Stream  Pollution  Con- 
I  Act  demonstrates  that  the  Act  is  essentially 
ledial  and  belongs  to  the  older  class  of  pollution 
's.  The  organization  of  the  Stream  Pollution 
ntrol  Board  is  discussed,  along  with  the  jurisdic- 
a  and  procedures  of  the  agency.  No  permit 
tern  is  provided  for  regulation  of  waste 
charges.  The  Board  is  empowered  to  issue  or- 
s  and  promulgate  regulations  restricting  the  pol- 
ing content  of  any  discharged  waste  materials, 
forcement  remedies  available  to  the  Board  in- 
de  criminal  penalties  for  failure  to  comply  with 
lers.  Judicial  review  of  Board  actions  is  availa- 
.  Evaluation  of  the  Act  points  to  weaknesses  in 
ny  provisions.  There  is  no  statement  of  policy  in 

Act  to  assist  the  courts  in  construing  its  lan- 
ige.  The  Board  is  part-time  and  non-professional 
nature,  and  this  unable  to  cope  with  the  perva- 
e  problem  of  water  pollution  in  a  large  industrial 
te.  To  effectively  prevent  pollution,  a  permit  or 
:nse  system  for  all  discharges  is  needed. 
>cedural  and  remedial  inadequacies  are 
ticized.  Two  tables  provide  detailed  comparisons 
the  Indiana  Act  with  Tennessee  law,  present  and 
iposed.  (See  also  W72-00475)  (Smiljanich- 
irida) 
72-00485 


WA  (ANALYSIS  AND  COMPARISON  WITH 
ESENT  AND  PROPOSED  TENNESSEE 
iTER  POLLUTION  LAW), 

ink  E.  Maloney,  and  Robert  Leonard. 

The  1971  Water  Pollution  Study  for  the  State  of 

nnessee,  Append  17,  1971.  25  p,  2  tab. 

scriptors:  *Iowa,  *Tennessee,  'Evaluations, 
'ater  pollution  control,  Administrative  agencies, 
gislation,  Legal  aspects,  Water  law,  State 
rernments,  Regulation,  Administration,  Ad- 
nistrative  decisions,  Water  pollution.  Water 
ality.  Water  quality  control,  Water  resources, 
llution  abatement,  Standards,  Permits, 
medies. 

va's  water  pollution  control  legislation  is  evalu- 
d  in  this  study  in  terms  of:  (1)  policy,  (2)  or- 
lization  of  the  water  control  agency,  (3)  jurisdic- 
n  of  the  control  agency,  (4)  procedures  of  the 
itrol  agency,  (5)  administrative  procedures  in 
Forcing  standards,  (6)  powers  of  the  administra- 
e  agent,  (7)  remedies  and  penalties,  (8)  judicial 
iew  provisions,  and  (9)  special  protected  in- 
ests.  The  Iowa  Water  Pollution  Control  Com- 
ssion  has  authority  to  establish,  modify,  and 
>eal  water  quality  standards.  Iowa  has  no  provi- 
ns  imposing  effluent  charges,  and  it  does  not 
>vide  tax  deductions  for  pollution  control  facili- 
s.  Iowa's  permit  system  is  described  and  evalu- 
:d  by  the  author.  Iowa  has  no  criminal  sanctions 


for  violation  of  its  pollution  statute,  regulations,  or 
orders.  It  does,  however,  provide  for  enjoining  such 
activities  and  the  imposition  of  a  fine  for  contempt 
in  failing  to  obey  a  regulatory  order.  Iowa's  water 
pollution  control  law  is  compared  to  existing  and 
proposed  Tennessee  law  through  the  use  of  a  table. 
The  author  concludes  that  the  worst  drawbacks  of 
the  Iowa  law  are  its  lack  of  financial  incentives  and 
the  inadequate  penalty  of  $100  for  each  offense. 
(See  also  W72-00475)  (Robinson-Florida) 
W72-00486 


KANSAS  (ANALYSIS  AND  COMPARISON  OF 
KANSAS  AND  TENNESSEE  WATER  POLLU- 
TION LAW), 

Frank  E.  Maloney,  and  William  Mileham. 

In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  18,  1971.  16  p,  2  tab. 

Descriptors:  'Kansas,  'Water  pollution  control, 
'Water  quality  control,  'Administrative  agencies, 
Permits,  Regulation,  Standards,  Sewage  disposal, 
Pollution  abatement,  Legislation,  Judicial  deci- 
sions, Legal  aspects,  Administration,  State  govern- 
ments, Local  governments,  Administrative  deci- 
sions, Tennessee,  Water  pollution. 

The  Kansas  statutes  regulating  water  quality  do  not 
contain  a  statement  of  policy  regarding  water  pol- 
lution. The  State  Board  of  Health,  rather  than  a 
separate  environmental  agency,  is  the  designated 
agency  for  water  quality  control.  Kansas  has 
established  receiving  water  standards;  however, 
there  is  no  provision  for  classifying  the  state's 
waters.  Presently,  no  financial  incentives  are  pro- 
vided to  reduce  the  amount  of  waste  discharge. 
There  is  no  reference  to  financial  hardships  as  a 
defense  available  to  municipalities.  The  combined 
use  of  receiving  water  standards  and  permit 
requirements  for  waste  discharges  and  plant  con- 
struction results  in  the  ability  to  abate  existing  pol- 
lution and  prevent  threatened  pollution.  The  Board 
is  authorized  to  issue  orders  to  cease  pollution.  Be- 
fore an  appeal  can  be  taken,  the  board's  determina- 
tion must  be  final.  The  trial  or  appeal  is  de  novo  in 
nature,  and  the  court  can  substitute  its  judgment 
for  that  of  the  Agency.  Kansas  provides  for  no  ex- 
emptions from  the  Act  to  particular  industries  and 
only  a  very  limited  exemption  to  municipalities. 
Two  tables  compare  Kansas  water  pollution  law  to 
present  and  proposed  law  in  Tennessee.  (See  also 
W72-00475)  (Shelnut-Florida) 
W72-00487 


KENTUCKY   (ANALYSIS   AND   COMPARISON 

WITH  PRESENT  AND  PROPOSED  TENNESSEE 

WATER  POLLUTION  LAW), 

Frank  E.  Maloney,  and  Arnold  Rosenfield. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  19,  1 97 1 .  1 8  p,  2  tab. 

Descriptors:  'Kentucky,  'Tennessee,  'Evalua- 
tions, 'Water  pollution  control,  Administration, 
Regulation,  Standards,  Administrative  decisions, 
Water  law,  Legal  aspects,  Legislation,  State 
governments,  Water  pollution,  Water  quality, 
Water  quality  control,  Pollution  abatement,  Per- 
mits, Administrative  agencies. 

The  Water  Pollution  Control  Act  of  Kentucky  sets 
up  a  Water  Pollution  Control  Commission  which  is 
the  administrative  and  enforcement  agent  of  the 
state.  This  study  evaluates  the  Kentucky  Act  in 
terms  of:  ( 1 )  its  general  approach,  (2)  organization 
of  the  Water  Control  Agency,  (3)  jurisdiction  of 
the  control  agency,  (4)  procedures  of  the  control 
agency,  (5)  administrative  procedures  in  enforcing 
standards,  (6)  powers  and  duties  of  the  administra- 
tive agent,  (7)  remedies  and  penalties,  (8)  judicial 
review  provisions,  and  (9)  special  interests  pro- 
tected. The  Kentucky  Water  Pollution  Control 
Commission  has  the  power  to  set  water  standards, 
control  pollutant  discharges,  set  standards  for 
sewage  systems,  and  control  drinking  water 
systems.  There  are  no  financial  statutory  incentives 
to  control  pollution.  Kentucky  requires  permits  for 
the  construction  or  modification  of  waste  outlets, 


disposal  systems,  and  other  establishments  whose 
operation  might  cause  a  substantial  increase  in 
waste  discharges.  A  permit  is  necessary  to 
discharge  wastes  into  state  waters.  The  Kentucky 
Act  is  not  comprehensive  and  requires  additional 
legislative  strengthening.  The  Act  is  also  con- 
trasted, in  detail,  to  present  and  proposed  Tennes- 
see law.  (See  also  W72-00475)  (Robinson-Florida) 
W72-00488 


LOUISIANA  (ANALYSIS  OF  STATE'S  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Edward  Gorden. 

In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  20, 1971.  1 8  p,  2  tab. 

Descriptors:  'Louisiana,  'Water  pollution  control, 
'Administrative  agencies,  'Pollution  abatement, 
Water  quality  control,  Federal  government,  State 
governments,  Legislation,  Legal  aspects,  Permits, 
Standards,  Administration,  Waste  disposal,  Water 
utilization.  Judicial  decisions,  Tennessee,  Water 
pollution. 

The  power  to  control  water  quality  in  Louisiana  is 
vested  in  the  Stream  Control  Commission,  which  is 
given  broad  discretionary  power.  The  Commission 
is  presently  composed  of  other  state  department 
heads  or  their  representatives.  The  statute  does  not 
provide  for  an  executive  secretary  to  administer  the 
law.  Furthermore,  no  provision  is  made  for  funding 
the  Commission;  staffing  is  done  through  other 
state  agencies.  Assuming  the  appropriate  man- 
power, the  Commission  must  act  as  a  body  in  all 
decisions.  It  has  authority  to  set  standards  in  accord 
with  the  water's  public  use,  volume  flow,  and  high 
and  low  water  marks  affected  by  waste  disposal; 
discharges  which  are  unreasonable  and  against  the 
public  interest  are  prohibited.  No  distinction  is 
noted  between  effluent  and  receiving  water  stan- 
dards. The  Commission  can  require  certification  of 
applicants  for  federal  licenses  or  permits.  It  has 
permit  authority  and  has  authority  to  enter  proper- 
ty for  inspection.  Additionally,  the  Commission  can 
issue  temporary  orders  in  emergency  situations.  An 
aggrieved  person  may  request  a  hearing;  the  Com- 
mission fixes  the  time  and  place  and  notifies  the 
complainant.  The  statute  provides  for  both  civil 
and  criminal  sanctions.  Two  tables  compare  Loui- 
siana pollution  control  law  with  present  and 
proposed  Tennessee  law.  (See  also  W72-00475) 
(Shelnut-Florida) 
W72-00489 


MAINE  (ANALYSIS  OF  STATE'S  WATER  POL- 
LUTION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Michael  Fink. 

In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  21,  1971.  18p,2  tab. 

Descriptors:  'Maine,  'Water  pollution  control, 
'Administrative  agencies,  'Pollution  abatement. 
Water  quality  control,  Federal  government,  State 
governments.  Local  governments,  Legal  aspects. 
Legislation,  Judicial  decisions,  Standards,  Permits, 
Administration,  Waste  disposal,  Tennessee,  Water 
pollution. 

Maine's  pollution  control  law  seeks  to  integrate  the 
protection  of  air  and  water  quality  with  site 
development.  The  statute  enumerates  standards  for 
water  classification.  There  are  no  provisions  in  the 
act  for  charges  based  on  discharges,  but  pollution 
abatement  facilities  are  exempted  from  sales  and 
use  taxes.  Additionally,  funds  may  be  granted  to 
local  and  regional  entities  for  planning  and  con- 
struction of  abatement  facilities.  The  Environmen- 
tal Improvement  Commission  is  authorized  to 
award  grants  for  the  construction  of  municipal  pol- 
lution abatement  facilities  which  have  received 
federal  approval  and  funds.  An  oil  discharge 
prevention  subchapter  provides  for  issuance  of 
emergency  orders  by  the  Commission.  The  Com- 
mission may  grant  discharge  permits  where  the 
quality  of  classified  waters  will  not  be  lowered.  It 
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may  also  establish  a  mixing  zone  to  determine  the 
effects  of  discharges  in  connection  with  the  grant- 
ing of  a  license.  Violators  of  the  statute  are  subject 
to  fine  and  are  liable  for  costs  actually  incurred  in 
tracing  the  source  and  eliminating  the  effects  of 
pollution.  Additionally,  the  attorney  general  may 
institute  injunction  proceedings.  There  is  no  ad- 
ministrative review  of  board  determinations.  Ap- 
peals are  taken  at  a  trial  de  novo.  Two  tables  com- 
pare Maine  Pollution  control  law  to  present  and 
proposed  Tennessee  law.  (See  also  W72-00475) 
(Shelnut-Florida) 
W72-0O490 


MARYLAND  (ANALYSIS  OF  MARYLAND 
WATER  POLLUTION  LAW  AND  COM- 
PARISON  WITH   PRESENT   AND   PROPOSED 

TENNESSEE  LAW), 

Frank  E.  Maloney,  and  David  Dawson. 

In:  The  197 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  22,  1971.  17  p,  2  tab,  2  ref. 

Descriptors:  *Maryland,  'Tennessee,  'Pollution 
abatement,  *Water  pollution  control,  Water  pollu- 
tion, Water  quality,  Water  quality  control,  Legisla- 
tion, Legal  aspects,  Administrative  agencies, 
Remedies,  Planning,  Wastes,  Waste  disposal,  En- 
vironmental sanitation,  Standards,  Investigations, 
Analysis. 

The  Maryland  water  pollution  abatement  law  is 
generally  analyzed  by  the  author,  who  then  makes  a 
detailed  comparison  of  the  law  with  present  and 
proposed  Tennessee  law.  The  Maryland  law  is  a 
modern  and  comprehensive  pollution  control  law 
which  combines  both  a  preventive  and  remedial  ap- 
proach with  the  planning  and  implementation  ef- 
forts of  the  Maryland  Environmental  Service.  The 
following  aspects  of  the  Maryland  law  are  generally 
discussed:  ( 1 )  the  organization  of  the  Water 
Resources  Commission;  (2)  the  people,  waters, 
types  of  pollution  and  wastes,  and  treatment  works 
and  disposal  systems  within  the  statute's  perview; 
(3)  procedures  of  the  Department  of  Water 
Resources;  (4)  administrative  procedures  in  en- 
forcing standards;  (5)  the  powers  and  duties  of  the 
Department  of  Water  Resources;  (6)  remedies  and 
penalties;  (7)  procedures  for  judicial  review;  and 
(8)  an  overall  evaluation  of  the  statute.  In  his 
evaluation,  the  author  states  that  the  Maryland 
statute  provides  the  necessary  authority  and 
procedures  for  the  prevention  and  control  of  pollu- 
tion and  the  improvement  of  water  quality  within 
the  state.  (See  also  W72-00475)  (Gallagher- 
Florida) 
W72-00491 


MASSACHUSETTS  (ANALYSIS  OF  STATE 
WATER  POLLUTION  LAW  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

Frank  E.  Maloney,  and  William  Blanchard. 
In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 
Tennessee,  Append  23,  1971.  16p,2tab. 

Descriptors:  *  Massachusetts,  *  Water  pollution 
control,  *Administrative  agencies,  *Regulation, 
Oil  wastes.  Water  quality  control,  Permits,  Financ- 
ing, Grants,  Government  finance,  Legislation, 
Legal  aspects,  Judicial  decisions,  Pollution  abate- 
ment, Standards,  Administration,  State  govern- 
ments, Local  governments,  Tennessee. 

Massachusetts'  basic  policy  is  to  provide  funds, 
plans,  and  inspection  of  various  local  districts 
responsible  for  providing  pollution  control  facili- 
ties. The  main  thrust  of  the  law  is  to  maintain 
minimum  statewide  standards,  while  allowing  each 
local  area  to  determine  what  pollution  abatement 
facilities  are  necessary.  The  act's  stronger  provi- 
sions concern  protecting  the  coast  from  oil  spillage. 
A  division  of  water  pollution  control  is  created.  It  is 
to  adopt  water  quality  standards,  and  this  involves 
classifying  the  various  waters.  Financial  incentives 
include  assistance  to  municipalities  or  districts  in 
improving  abatement  facilities,  application  for 
state  and  federal  grants  to  develop  comprehensive 


abatement  plans,  and  the  establishment  of  a  clean 
waters  scholarship  intern  program.  Each  district  is 
authorized  to  issue  bonds.  The  usual  means  of  ad- 
ministrative enforcement  are  employed,  such  as  the 
entrance  onto  land  for  inspection  and  the  issuance 
of  orders  and  permits.  Violators  of  the  regulations 
are  sugject  to  fine  and  injunction.  The  act  does  not 
call  for  any  other  assessment  of  damages.  No 
citizen  actions  are  specified.  All  determinations  of 
the  division  are  subject  to  judicial  review  after  ex- 
haustion of  administrative  remedies.  Two  tables 
provide  comparison  with  Tennessee  law.  (See  also 
W72-00475)  (Shelnut-Florida) 
W72-00492 


MICHIGAN  (ANALYSIS  OF  WATER  POLLU- 
TION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  William  Mileham. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  24,  1 97 1 .  1 7  p,  2  tab. 

Descriptors:  'Michigan,  *Water  pollution  control, 
♦Administrative  agencies,  *Standards,  Water 
quality  control,  Financing,  State  governments, 
Federal  government,  Legislation,  Legal  aspects,  Ju- 
dicial decisions,  Permits,  Effluents,  Administration, 
Water  resources  development,  Pollution  abate- 
ment, Tennessee,  Water  pollution.  Administrative 
decisions,  Damages,  Remedies. 

Three  separate  acts  control  Michigan's  water  quali- 
ty. The  water  resources  commission,  which  is  an  in- 
dependent body,  has  no  express  authority  to 
establish  water  classifications,  but  may  establish 
pollution  standards  for  the  state's  waters  in  relation 
to  their  respective  uses.  Both  effluent  and  receiving 
water  standards  are  utilized.  As  a  financial  incen- 
tive, the  commission  can  distribute  to  municipali- 
ties funds  made  available  by  the  state  and  federal 
government  for  construction  of  treatment  works. 
The  commission  possesses  the  usual  powers  of 
entry  onto  lands  and  inspection;  it  may  also  certify 
persons  as  qualified  to  operate  water  treatment 
facilities.  In  the  issuance  of  orders,  the  commission 
will  issue  a  proposed  form  of  the  order,  automati- 
cally scheduling  a  subsequent  hearing.  Following 
the  hearing  the  order  will  be  deemed  conclusive. 
Any  offender  is  not  only  guilty  of  a  misdemeanor, 
but  is  liable  for  the  value  of  the  injuries  done  to 
natural  resources.  The  appeal  process  limits  the 
court's  review  to  determining  whether  the  adminis- 
trative decision  is  supported  by  substantial 
evidence.  Municipalities  are  statutorily  exempted 
from  commission  control,  but  are  still  subject  to 
suit  by  the  attorney  general.  Two  tables  compare 
water  pollution  control  law  in  Michigan  to  that  of 
Tennessee,  both  present  and  proposed.  (See  also 
W72-00475)  (Shelnut-Florida) 
W72-00493 


MINNESOTA  (ANALYSIS  OF  STATE'S  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Thomas  Buckner. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  25 ,  1 97 1 .  1 7  p,  2  tab. 

Descriptors:  *Minnesota,  *Water  pollution  con- 
trol, *Administrative  agencies,  *Regulation,  State 
governments,  Local  governments,  Water  resources 
development,  Legislation,  Legal  aspects,  Water 
quality  control,  Standards,  Financing,  Judicial 
decisions.  Effluents,  Sewage  disposal,  Pollution 
abatement.  Administration,  Tennessee. 

The  Minnesota  water  pollution  control  act  provides 
for  a  water  control  agency  and  a  pollution  control 
advisory  committee  with  liaison  and  publicity  func- 
tions. The  agency  is  required  to  establish  standards 
for  the  state's  waters  in  relation  to  their  public  use. 
Additionally,  it  has  the  duty  to  make  orders  requir- 
ing discontinuance  of  the  discharge  of  sewage,  in- 
dustrial wastes,  or  other  wastes  into  any  waters 
where  the  result  would  be  pollution  in  excess  of  ap- 
plicable standards.  The  act  employs  receiving 
water  standards,  rather  than  effluent  criteria.  No 


types  of  financial  incentives  are  provided.  The 
state's  waters  may  be  classified  if  it  is  deemed  ad- 
visable. A  permit  is  required  before  construction  or 
operation  of  a  disposal  system.  Other  administra- 
tive procedures  for  enforcing  standards  are  enu- 
merated. Violation  of  the  law  or  any  regulation 
constitutes  a  misdemeanor.  Pollution  of  any  water 
is  a  public  nuisance  and  may  be  enjoined.  No  provi- 
sion is  made  for  damages  or  citizen  actions.  Appeal 
is  to  the  courts  from  any  agency  determination; 
however,  the  act  makes  no  provision  for  appeal 
from  the  judicial  review  of  a  determination  of  the 
agency.  Two  tables  compare  Minnesota  pollution 
control  law  with  the  present  and  proposed  law  of 
Tennessee.  (See  also  W72-00475)  (Shelnut- 
Florida) 
W72-00494 


MISSISSIPPI  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 
Frank  E.  Maloney,  and  William  Blanchard. 
In:  The  197 1  Water  Pollution  Study  for  the  State  of 
Tennessee,  Append  26,  1 97 1 .  1 8  p,  2  tab. 

Descriptors:  'Mississippi,  'Tennessee,  'Water  pol- 
lution control,  'Evaluation,  Pollution  abatement, 
Standards,  Inspection,  Permits,  Water  quality  con- 
trol, State  governments,  State  jurisdiction,  Ad- 
ministrative agencies,  Supervisory  control 
(Power),  Water  policy,  Water  conservation. 
Remedies,  Waste  treatment,  Sewage  treatment, 
Water  pollution  sources,  Project  planning.  Water 
supply,  Public  health. 


This  article  analyzes  the  Mississippi  Air  and  Water 
Pollution  Control  statute  and  compares  it  with 
present  and  proposed  Tennessee  water  pollution 
law.  The  Mississippi  statute  is  deemed  a  com- 
prehensive modern  statute.  Although  it  combines 
air  and  water  pollution  control  in  one  bill,  these 
sections  are  easily  distinguishable.  The  law  is 
broadly  drafted  and  covers  every  way  in  which  the 
public  and  private  waters  of  the  state  can  be 
rendered  harmful,  detrimental,  or  injurious  to  the 
public's  enjoyment  or  employment.  Mississippi's 
statute  declares  that  pollution  is  a  menace  to  public 
health  and  welfare,  creates  a  public  nuisance,  is 
harmful  to  wildlife,  and  impairs  legitimate  benefi- 
cial uses.  The  public  policy  of  Mississippi  is 
declared  to  be  to  conserve,  protect,  maintain,  and 
improve  state  waters.  The  article  analyzes  the 
statute  in  the  following  areas:  ( 1 )  organization  of 
the  water  control  agency,  (2)  jurisdiction  of  the 
agency,  (3)  procedures  of  the  agency,  (4)  adminis- 
trative procedures  in  enforcing  standards,  (5) 
powers  and  duties  of  the  administrative  agent,  (6) 
remedies  and  penalties,  (7)  judicial  review,  (8) 
special  interests  protected  or  exempted,  and  (9) 
evaluation  and  comment  on  the  Mississippi  statute. 
(See  also  W72-00475)  (Horwitz-Florida) 
W72-00495 


MONTANA  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 
Frank  E.  Maloney,  and  Thomas  Spieczny. 
In:  The  197 1  Water  Pollution  Study  for  the  State  of 
Tennessee,  Append  28,  1971.  16  p,  2  tab. 

Descriptors:  'Montana,  'Regulation,  'Water  pol- 
lution control,  'Tennessee,  Administration,  Pollu- 
tion abatement,  Standards,  Inspection,  Permits, 
Water  quality  control,  State  governments,  State  ju- 
risdiction, Administrative  agencies.  Supervisory 
power,  Water  policy,  Water  conservation, 
Remedies,  Waste  treatment,  Sewage  treatment, 
Water  pollution  sources,  Legal  aspects,  Project 
planning,  Water  resources,  Water  supply,  Public 
health. 

This  article  analyzes  the  Montana  water  pollution 
statute  and,  by  the  use  of  tables  and  charts,  com- 
pares the  statute  with  present  and  proposed  Ten- 
nessee water  pollution  law.  The  Montana  approach 
to  water  pollution  control  is  deemed  to  be  funda- 
mentally the  same  as  that  of  Tennessee.  There  is  an 
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ipress  twofold  statement  of  public  policy  to  con- 
>rve,  protect,  and  improve  the  quality  of  water 
nd  to  provide  a  basic  plan  for  the  prevention, 
jatement,  and  control  of  water  pollution.  The 
atute  is  considered  fairly  modern,  having  been 
lacted  in  1967.  The  article  analyzes  the  statute  by 
jnsidering:  ( 1 )  the  organization  of  the  Water  Pol- 
ition  Control  Council;  (2)  the  jurisdiction  of  the 
ouncil,  which  extends  over  all  waters  within  the 
ate  and  to  all  persons;  (3)  procedures  of  the 
ouncil  in  establishing  water  classifications  and 
andards;  (4)  administrative  procedures  in  enforc- 
g  standards,  accomplished  mainly  through  a  per- 
it  system;  (5)  the  absence  of  statutory  provisions 
>nceming  powers  of  the  administrative  agent;  (6) 
:medies  and  penalties;  and  (7)  judicial  review  of 
lministrative  determinations.  (See  also  W72- 
)457)  (Horwitz-Florida) 
'72-00496 


EBRASKA  (ANALYSIS  OF  STATE'S  WATER 
DLLUTION  LAW  AND  COMPARISON  WITH 
RESENT  AND  PROPOSED  TENNESSEE  LAW), 
rank  E.  Maloney,  and  Edward  Gordon. 
i:  The  1 97 1  Water  Pollution  Study  for  the  State  of 
ennessee,  Append  29,  1971.  16  p,  2  tab. 

escriptors:  'Nebraska,  *Water  pollution  control, 
Administrative  agencies,  'Standards,  Water 
jality  control,  Pollution  abatement,  Permits, 
emedies,  Damages,  Judicial  decisions,  Legisla- 
on,  Legal  aspects,  Water  supply,  Sewage  disposal, 
reatment  facilities,  State  governments,  Local 
jvernments.  Grants,  Administration,  Tennessee. 

he  power  to  control  the  quality  of  Nebraska's 
aters  is  vested  in  the  State  Water  Pollution  Con- 
ol  Council.  The  Council  is  heavily  weighted  with 
3vernmental  agency  officials  and  representatives 
om  industry  and  municipalities.  The  Council's  ju- 
sdiction  is  described.  General,  primarily  subjec- 
ve,  standards  guide  the  Council  in  its  execution  of 
ater  quality  standards.  The  statute  does  not 
>ecifically  refer  to  the  quality  standards  for 
swage  systems.  Drinking  water  systems  come 
ithin  the  Council's  jurisdiction  through  its  ju- 
sdiction  over  treatment  facilities.  Procedures  for 
assifying  state  waters,  as  well  as  notice  of 
eatings,  are  set  forth.  Permit  charges  must  be 
:ared  to  the  amount  of  discharge.  The  Council  has 
iithority  to  administer  state  grants  and  to 
aoperate  with  other  governmental  agencies  to  ex- 
:ute  the  law.  It  has  emergency  power  to  issue  im- 
lediately  effective  orders  and  to  enter  land  for  in- 
sstigatory  purposes  and  to  issue  orders.  Violators 
re  subject  to  fines  and  are  liable  for  damages.  An 
ljunction  may  be  issued  even  though  an  adequate 
;medy  at  law  exists.  In  the  appeal  process,  a  sixty- 
ay  delay  is  permitted  over  and  above  the  thirty- 
ay  grace  period.  Two  tables  compare  Nebraska 
ollution  control  law  to  the  present  and  proposed 
iw  of  Tennessee.  (See  also  W72-00475)  (Shelnut- 
lorida) 
/72-00497 


EVADA  (ANALYSIS  OF  STATE  WATER  POL- 
UTION  LAW  AND  COMPARISON  WITH 
RESENT  AND  PROPOSED  TENNESSEE  LAW), 

rank  E.  Maloney,  and  Jon  Heaton. 

i:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

ennessee,  Append  30,  1971.  19  p,  2  tab. 

•escriptors:  'Nevada,  'Water  pollution  control, 
Administrative  agencies,  'Pollution  abatement, 
■oats,  Sewage  disposal,  State  governments, 
egislation.  Judicial  decisions,  Legal  aspects, 
olitical  aspects,  Water  supply,  Permits,  Federal 
overnment,  Tennessee,  Administration. 

lie  state  board  of  health  is  supreme  in  all  non-ad- 
linistrative  health  matters  and  includes  within  its 
rea  of  control  the  water  pollution  problem.  Water 
ollution  matters,  however,  are  but  a  samll  part  of 
he  area  of  its  interest.  In  defining  potential  pollu- 
;rs,  Nevada  law  does  not  specifically  include 
ither  the  state  or  federal  governments,  creating  a 
erious  gap  in  coverage.  Administrative  procedures 


for  water  pollution  control  are  essentially  nonex- 
istent. There  is  no  classification  of  water,  standards 
for  streams  or  effluents,  or  financial  incentives  to 
aid  in  pollution  control.  Procedures  are  established 
for  the  inspection  and  control  of  water  supply 
systems.  No  permit  system  is  used  for  the  state  as  a 
whole;  however,  as  concerns  the  Lake  Tahoe 
watershed,  permits  must  be  issued  prior  to  con- 
struction of  any  building  or  water  or  sewage 
system.  All  enforcement  of  the  water  pollution  laws 
is  by  judicial  action  initiated  by  the  attorney 
general.  The  board  of  health  has  no  enforcement 
powers.  Pollution  of  state  waters  constitutes  a 
misdemeanor.  Strict  controls  are  placed  upon  boat 
owners.  Two  tables  compare  Nevada  pollution  con- 
trol law  to  the  present  and  proposed  law  of  Tennes- 
see. (See  also  W72-00475)  (Shelnut-Florida) 
W72-00498 


NEW  HAMPSHIRE  (ANALYSIS  OF  STATE 
WATER  POLLUTION  LAW  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 
Frank  E.  Maloney,  and  William  Mileham. 
In:  The  1971  Water  Pollution  Study  for  the  State  of 
Tennessee,  Append  3 1 ,  1 97 1 .  1 7  p,  2  tab. 

Descriptors:  'New  Hampshire,  'Tennessee, 
'Water  pollution  control,  'Administration, 
Legislation,  Regulation,  State  governments,  Ad- 
ministrative agencies,  Legal  aspects,  Pollution 
abatement,  Waste  water  treatment,  Treatment 
facilities,  Sewage  treatment,  Water  conservation, 
Water  control,  Water  permits,  Water  policy,  Water 
pollution,  Water  pollution  treatment,  Water  pollu- 
tion sources,  Inspection,  Standards. 

This  article  examines  and  evaluates  the  present 
water  pollution  control  legislation  of  New 
Hampshire  and  compares  it  to  the  present  and 
proposed  Tennessee  law  on  water  pollution.  All 
major  aspects  of  the  New  Hampshire  statute  are  in- 
vestigated, including:  ( 1 )  statement  of  policy  and 
general  approach  to  the  water  pollution  problem, 
(2)  organization  of  the  water  control  agency,  (3) 
jurisdiction  of  the  agency,  (4)  procedures  of  the 
water  control  agency,  (5)  administrative 
procedures  in  enforcing  standards,  (6)  powers  of 
the  administrative  agent,  (7)  remedies  and  penal- 
ties, (8)  judicial  review  of  administrative  deter- 
minations, and  (9)  special  interests  protected  or 
exempted.  A  concise  evaluation  of  each  area  of  the 
law  is  presented.  The  objective  of  the  statute  is  the 
prevention  of  pollution  at  its  inception  rather  than 
emphasis  on  action  after  it  has  occurred.  The  only 
fault  with  the  stated  policy  is  that  the  need  for  such 
legislation  is  described  in  terms  of  protecting  the 
water  supplies  for  domestic  use  rather  than  a 
broader  classification  which  should  include  all  pur- 
poses. The  weakest  point  in  the  statute  is  deemed 
the  provision  which  allows  up  to  five  years  to  abate 
pollution.  (See  also  W72-00475)  (Horwitz- 
Florida) 
W72-00499 


NEW  JERSEY  (ANALYSIS  OF  STATE'S  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Thomas  Spieczny. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  32,  1971 .  17  p,  2  tab. 

Descriptors:  'New  Jersey,  'Tennessee,  'Water 
pollution  control,  'Water  quality  control,  Regula- 
tion, Administration,  Administrative  agencies, 
Water  pollution,  Water  quality,  Pollution  abate- 
ment, Water  policy,  Permits,  Legislation,  Water 
law,  Legal  aspects,  State  governments,  Public 
health,  Grants,  Loans,  Sewage  treatment.  Water 
purification. 

The  membership,  organization  and  terms  of  office 
of  the  New  Jersey  Clean  Water  Council  are  set 
forth.  There  is  no  statutory  authority  for  the  Coun- 
cil or  the  Department  of  Health  to  classify  waters 
or  establish  purity  standards.  Grants  may  be  made 
for  the  construction  of  pollution  control  projects. 


New  Jersey  provides  tax  inducements  for  the  instal- 
lation of  pollution  control  devices  and  facilities  and 
for  sewage  treatment  facilities.  Permits  are 
required  for  the  operation,  construction,  or  altera- 
tion of  sewage  treatment  and  water  purification 
plants.  The  administrative  agent  is  the  commis- 
sioner of  health.  The  various  procedures  for  as- 
sessing penalties  are  explained.  Administrative 
review  is  very  limited  and  there  are  no  provisions 
for  judicial  review  of  any  administrative  decision. 
New  Jersey  has  a  poorly  organized  and  repetitious 
collection  of  statutes  rather  than  a  comprehensive 
water  pollution  control  act.  There  is  a  need  for  a 
delegation  of  authority  because  all  regulation  and 
enforcement  must  be  done  by  the  Department  of 
Health.  Technical  water  problems  could  best  be 
handled  by  an  independent  agency.  There  is  also  a 
need  for  more  administrative  review.  New  Jersey 
water  law  is  compared  to  that  of  Tennessee  by  the 
use  of  two  tables.  (See  also  W72-00475)  (Robin- 
son-Florida) 
W72-00500 


NEW  MEXICO  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Jon  Heaton. 

In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  33,  1971.  19  p,  2  tab. 

Descriptors:  'New  Mexico,  'Water  pollution  con- 
trol, 'Regulation,  'Administration,  Pollution 
abatement,  State  governments,  State  jurisdiction. 
Administrative  agencies,  Standards,  Permits,  In- 
spection, Political  aspects,  Water  pollution 
sources,  Legal  aspects,  Remedies,  Water  pollution, 
Water  quality  control,  Public  health,  Legislation, 
Water  rights,  Project  planning,  Supervisory  control 
( Power),  Tennessee. 

The  New  Mexico  water  quality  law  is  analyzed  and 
compared  to  the  present  and  proposed  Tennessee 
pollution  law.  The  bulk  of  the  New  Mexico  law  was 
enacted  in  1967,  with  extensive  modification  in 
1970.  In  spite  of  the  law's  recent  birth  its  approach 
to  water  control  problems  is  ancient.  The  law  ini- 
tially appears  to  be  a  well  written  statute,  but  care- 
ful study  reveals  weaknesses  in  nearly  all  phases  of 
operation.  The  administrative  board  is  an  impotent 
conglomerate  of  various  state  agency  heads,  mak- 
ing political  control  dominant.  There  is  no  adminis- 
trative enforcement  of  the  act  and  what  little  power 
the  law  gives  is  exercised  by  constituent  state  agen- 
cies over  which  the  board  has  little  control.  The  en- 
tire act  seems  to  be  written  with  an  eye  toward  pro- 
tecting vested  interests.  The  law  is  analyzed  by  con- 
sidering the  following  areas:  ( 1 )  organization  of  the 
water  control  agency,  (2)  jurisdiction,  (3) 
procedures,  (4)  administrative  procedures  in  en- 
forcing standards,  (5)  powers  and  duties  of  ad- 
ministrative agent,  (6)  remedies  and  penalties,  (7) 
judicial  review  of  administrative  determinations, 
and  (8)  special  interests  protected  or  exempted. 
(See  also  W72-00475)  (Horwitz-Florida) 
W72-00501 


NEW  YORK  (ANALYSIS  OF  STATE'S  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

F.  E.  Maloney,  and  Richard  Jarashow. 

In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  34,  1971.  16p,2  tab. 

Descriptors:  'New  York,  'Water  pollution  control, 
'Pollution  abatement,  'Water  quality  control,  Ad- 
ministrative agencies.  Public  health,  Water  pollu- 
tion, Water  policy,  Water  quality,  Standards,  Per- 
mits, Classification,  Inspection,  On-site  investiga- 
tion, Water  users,  Water  utilization,  Streams, 
Waste  treatment,  Water  pollution  treatment,  In- 
dustries, Fish,  Shellfish,  Damages,  Remedies. 

New  York  law  serves  to  prevent  new  pollution  and 
to  abate  existing  pollution.  The  Department  of 
Health  is  the  enforcement  agency;  the  Water 
Resources  Commission  promulgates  standards, 
classifies  state  waters,  and  reviews  determinations 
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of  the  Commissioner  of  Health.  These  agencies  act 
in  the  interests  of  public  health  to  protect  persons 
and  animals.  New  York  law  is  examined  regarding: 
( 1 )  organization  of  the  Water  Resources  Commis- 
sion, (2)  jurisdiction  of  the  Water  Resources  Com- 
mission, (3)  procedures  to  classify  waters,  (4)  ad- 
ministrative procedures  in  enforcing  standards,  (5) 
remedies  and  penalties,  (6)  judicial  review,  (7) 
special  interest  exemptions,  and  (8)  a  concise 
evaluation.  The  author  concludes  that  the  structure 
of  the  Water  Resources  Commission  is  somewhat 
too  large  and  inefficient.  Another  basic  problem  is 
that  the  law's  structure  engenders  much  delay  be- 
fore recognized  pollution  is  brought  under  control. 
Orders  must  await  a  public  hearing,  and  the  appeals 
process  is  lengthy.  The  civil  and  criminal  penalties 
may  not  be  a  strong  enough  deterrent.  There  is  no 
provision  for  the  initiation  of  citizen  complaints. 
Two  good  aspects  of  the  law  are  the  non-recogni- 
tion of  financial  hardship  exceptions  and  the  is- 
suance of  certificates  of  compliance  for  purposes  of 
realty  tax  exemptions.  (See  also  W72-00475) 
(Rees-Florida) 
W72-00502 


NORTH  DAKOTA  (ANALYSIS  OF  STATE'S 
WATER  POLLUTION  LAW  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Thomas  Buckner. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  36,  1 97 1 .  1 7  p,  2  tab. 

Descriptors:  *North  Dakota,  *Water  pollution  con- 
trol, *Pollution  abatement,  *  Administration, 
Water  quality  control,  Water  pollution  treatment, 
Water  pollution  sources,  Administrative  agencies, 
Permits,  Regulation,  Waste  disposal,  Sewage 
disposal,  Waste  treatment,  Treatment  facilities,  Su- 
pervisory control  (Power),  Legislation,  State  ju- 
risdiction, Remedies,  Industrial  wastes.  Legal 
aspects,  Domestic  water,  Tennessee. 

The  North  Dakota  Water  Pollution  Act  is  analyzed. 
The  Act  is  brief  and  declares  that  it  is  in  the  public 
interest  to  protect  and  improve  water  quality  for 
domestic,  industrial,  and  recreational  uses.  The 
State  Water  Pollution  Control  Board  is  the  chief 
water  control  agency.  The  composition  and 
procedures  of  the  Board  are  set  forth.  The  Board 
has  jurisdiction  to  set  stream  standards,  but  is  not 
specifically  given  jurisdiction  over  wastes  that  con- 
stitute pollution.  The  State  Department  of  Health 
also  exercises  certain  pollution  control  powers. 
There  is  no  formal  permit  system,  but  prior  ap- 
proval must  be  obtained  before  the  volume  of 
waste  discharge  is  materially  increased.  Remedies 
and  penalties  prescribed  in  the  Act  are  described. 
The  Act  is  criticized  as  being  unnecessarily  short 
and  vague  in  parts.  There  should  be  provision  for 
citizen  suits,  and  the  Board  should  be  given  the 
right  to  maintain  actions  for  damages  for  fish  and 
game  killed  by  pollution.  Administrative  and  judi- 
cial review  is  simplified  through  use  of  a  standard 
procedure  for  all  state  agencies.  Specific  changes  in 
the  composition  of  the  Board  are  suggested.  Two 
tables  provide  comparison  with  Tennessee  law. 
(See  also  W72-00475)  (Smiljanich-Florida) 
W72-00503 


OHIO  (ANALYSIS  OF  STATE'S  WATER  POL- 
LUTION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Robert  Leonard. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  37,  1971.  26  p,  2  tab. 

Descriptors:  *Ohio,  *Water  pollution  control, 
'Legislation,  *Administrative  agencies,  Water  pol- 
lution, Water  pollution  sources,  Water  pollution 
treatment,  Water  pollution  effects,  Water  quality, 
Water  quality  control,  Standards,  Treatment  facili- 
ties, Legal  aspects,  Permits,  Administrative  deci- 
sions, Financing,  Industry,  State  governments, 
Local  governments,  Sewage  disposal.  Pollution 
abatement,  Remedies. 


Ohio's  Water  Pollution  Control  Act  created  a 
Water  Pollution  Control  Board  with  administrative, 
regulatory,  and  quasi-judicial  powers.  The  Board 
may  develop  programs  for  the  prevention,  control, 
and  abatement  of  water  pollution,  and  can  require 
construction  or  modification  of  waste  disposal 
systems.  It  may  bar  local  governments  from  making 
further  connections  to  inadequate  sewerage 
systems,  pending  improvements.  If  industry  refuses 
to  respond  to  improvement  orders,  the  Board  may 
secure  injunctive  relief  to  support  its  cease  and  de- 
sist order.  Permit-orders  for  waste  discharges  are 
issued  by  the  Board,  and  permits  are  renewed  only 
when  pollution  abatement  progress  is  shown.  Lack 
of  progress  or  poor  operation  of  facilities  results  in 
formal  hearings  and  legal  action  by  the  Board. 
Water  quality  standards  specify  water  uses  to  be 
protected,  the  required  water  quality  for  each  use, 
and  implementation  procedures  designed  to  attain 
this  quality.  Entities  discharging  wastes  must  ad- 
here to  these  standards.  The  Act  also  grants 
restricted  financial  incentives  for  construction  of 
industrial  water  pollution  control  facilities.  At- 
tempts should  be  made  to  provide  financial  incen- 
tives to  other  entities  for  pollution  control,  and  to 
enact  a  precise  policy  statement  for  the  protection 
of  environmental  resources.  (See  also  W72-00475) 
(Hart-Florida)  ■ 
W72-00504 


OKLAHOMA  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 
Frank  E.  Maloney,  and  Richard  Jarashow. 
In:  The  197 1  Water  Pollution  Study  for  the  State  of 
Tennessee,  Append  38,  1971.  15  p,2  tab. 

Descriptors:  'Oklahoma,  *  Water  pollution  control, 
•Administrative  agencies,  *Water  quality  control, 
Pollution  abatement,  Sewage  disposal,  Permits, 
Standards,  State  governments,  Legislation,  Judicial 
decisions,  Adjudication  procedures,  Administra- 
tion, Remedies,  Damages,  Regulation,  Coordina- 
tion, Water  supply,  Tennessee. 

The  present  Oklahoma  law  is  a  modern  type  of  pol- 
lution control  statute.  The  Department  of  Pollution 
Control  was  established  as  an  integrated  environ- 
mental agency.  The  pollution  Control  Coordinating 
Board  is  the  primary  coordinating  agent,  while  the 
Department  of  Health  and  other  administrative 
agencies  are  initially  responsible  for  enforcement. 
The  law  emphasizes  the  preventive  nature  of  their 
work.  The  Department  has  jurisdiction  to  set  quali- 
ty standards  for  sewage  systems  and  public  water 
supplies.  The  Board  establishes  stream  standards 
and  classifies  the  state's  waters.  The  standard  for 
determining  the  existence  of  pollution  is  based 
upon  a  determination  that  a  discharge  into  the 
water  reduces  the  quality  below  minimum  quality 
standards.  A  permit  system  is  utilized.  There  is  no 
statutory  right  to  enter  land  to  make  inspections. 
Emergency  orders  may  be  issued.  The  only  ap- 
paratus for  administrative  review  is  through  the 
Board.  The  willful  violation  of  the  law  constitutes  a 
misdemeanor.  Injunctive  relief  is  available  only 
where  there  is  no  adequate  remedy  at  law.  Viola- 
tors are  also  liable  for  damages.  Judicial  review  is 
permitted  only  after  exhaustion  of  administrative 
remedies.  The  law  does  not  provide  for  citizen  ac- 
tions nor  for  investigatory  process  by  the  agency. 
Two  tables  provide  comparisons  with  present  and 
proposed  Tennessee  law.  (See  also  W72-00475) 
(Shelnut-Florida) 
W72-00505 


OREGON  (ANALYSIS  OF  STATE  WATER  POL- 
LUTION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Lewis  Laska. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  39,  197 1 .  20  p,  2  tab. 

Descriptors:  'Oregon,  'Water  pollution  control, 
'Pollution  abatement,  'Water  quality  control, 
Water  pollution,  Legislation,  Administrative  agen- 
cies, Water  pollution  sources.  Treatment  facilities, 


Regulation,  Administration,  Sewage  dispos 
Water  pollution  treatment,  Permits,  Wa 
disposal,  Septic  tanks,  Standards,  Tennessee,  St; 
jurisdiction,  Sewage  disposal,  Sewers,  Le 
aspects. 

A  review  of  Oregon  water  pollution  demonstra 
its  overall  adequacy.  A  large  body  of  statutes  de 
with  the  use  and  protection  of  water.  The  Envirc 
mental  Quality  Commission  is  the  chief  water  p 
lution  control  agency.  The  organizatii 
procedures,  and  jurisdiction  of  the  Commission  ; 
outlined.  The  Commission  has  the  authority 
establish  water  quality  standards,  enforce  orders 
various  departments,  and  review  construction  pi; 
for  sewage  systems.  Jurisdiction  over  dome: 
water  rests  in  the  State  Board  of  Health.  Water  p 
lution  is  prohibited  and  constitutes  a  nuisance  ; 
se.  All  waste  water  or  sewage  must  be  dischar) 
into  a  sewer  system,  septic  tank  system,  or  oti 
approved  disposal  system.  Any  waste  discha 
into  waters  is  prohibited  unless  a  permit  is 
tained.  Stringent  criminal  penalties  are  provid 
Polluters  are  liable  to  the  state  for  restoration 
fish  and  wildlife  injured  by  pollution.  The  legi; 
tion  is  criticized  for  its  lack  of  a  provision 
citizen  suits  and  for  the  unclear  organization  of 
Commission.  The  administrative  process  is  c< 
mended  as  part  of  a  workable  pattern  for  enfoi 
ment.  Two  tables  provide  comparisons  with  pres 
and  proposed  Tennessee  law.  (See  also  W 
00475)  (Smiljanich-Florida) 
W72-00506 


PENNSYLVANIA  (ANALYSIS  OF  STA 
WATER  POLLUTION  LAW  AND  CC 
PARISON    WITH    PRESENT    AND   PROPOS 

TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Richard  Jarashow. 

In:  The  1 97 1  Water  Pollution  Study  for  the  Stat 

Tennessee,  Append  40,  1 97 1 .  1 6  p,  2  tab. 

Descriptors:  'Pennsylvania,  'Tennessee,  *W; 
pollution  control,  'Water  quality  control,  Admi 
trative  agencies,  Standards,  Permits,  Legislat 
Legal  aspects,  Judicial  decisions,  Effluents,  Sew 
disposal,  State  governments.  Local  governme 
Administration,  Damages,  Regulation,  Evaluate 

Pennsylvania  law  recognizes  both  the  remedial 
preventive  aspects  of  water  pollution  control 
establishes  the  Environmental  Quality  Board 
the  Department  of  Environmental  Resources.  ' 
former  is  the  policy-making  body,  while  the  latti 
the  enforcement  arm.  The  Board  is  authorize< 
classify  waters  and  to  set  stream  standards.  It  t 
siders  both  effluent  and  receiving  water  standi 
in  examining  pollution.  The  Board  is  empowere 
conduct  inspections  in  addition  to  utilizing  a  pei 
system.  The  Department  may  issue  enforcen 
orders,  but  it  does  not  have  authority  to  issue  en 
gency  orders.  Every  person  discharging  wastes 
state  waters  must  file  certain  information  with 
Board.  Penalties  are  imposed  for  the  failure  to 
A  hearing  board  shall  review  any  action  of  the 
partment.  Violators  are  guilty  of  a  summary  offi 
punishable  by  fine.  The  Board  may  also  impo 
civil  penalty.  The  law  incorporates  the  Penr 
vania  Administrative  Agency  law  to  determine 
scope  of  judicial  review.  Municipalities  are  not  i 
ject  to  suit  if  they  retain  a  permit.  This  evalua 
concludes  with  a  comparison  of  Pennsylvania 
with  existing  and  proposed  Tennessee  water  p< 
tion  law.  (See  also  W72-00475)  (Shelnut-Floric 
W72-00507 


RHODE  ISLAND  (ANALYSIS  OF  STI 
WATER  POLLUTION  LAW  AND  C< 
PARISON  WITH  PRESENT  AND  PROPO! 
TENNESSEE  LAW), 

Frank  E.  Maloney,  and  William  Blanchard. 
In:  The  1971  Water  Pollution  Study  for  the  Stat 
Tennessee,  Append  41,  1971.  17  p,  2  tab. 

Descriptors:  'Rhode  Island,  'Water  pollution  i 
trol,  'Evaluation,  'Tennessee,  Administral 
Regulation,      Permits,      Standards,      Inspecl 
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emedies.  Pollution  abatement,  State  govern- 
lents,  State  jurisdiction,  Administrative  agencies, 
upervisory  control  (Power),  Water  policy,  Water 
uality  control,  Treatment  facilities.  Water  pollu- 
on  sources,  Legal  aspects,  Waste  water  disposal, 
iaste  treatment,  Water  resources. 

he  Rhode  Island  pollution  control  law  is  evaluated 
i  this  study  and  compared  with  present  and 
roposed  Tennessee  law  through  the  use  of  tables. 
he  Rhode  Island  law  is  primarily  an  attempt  to 
igulate  all  means  by  which  injurious  foreign  sub- 
ances  may  enter  the  waters  of  the  state.  There  is 
o  stated  policy  or  purpose.  The  law  defines  what 
institutes  pollution  and  seeks  to  alleviate  it  by 
j'horizing  various  sanctions,  fines,  and  injunctive 
:lief.  The  law  also  looks  to  the  future  preservation 
f  water  quality  by  authorizing  plans  and  prescrib- 
ig  standards.  The  Director  of  Health  is  the  key  ad- 
linistrator  and  is  in  charge  of  enforcing  the  act, 
hile  a  water  pollution  board  serves  in  an  advisory 
ipacity  to  the  Director.  The  study  analyzes  the 
hode  Island  law  in  the  following  areas:  ( 1 )  or- 
anization  of  the  water  control  agency,  (2)  jurisdic- 
on  of  the  agency,  (3)  procedures  of  the  agency, 
I)  administrative  procedures  in  enforcing  stan- 
ards,  ( S )  powers  and  duties  of  the  administrative 
gent,  (6)  remedies  and  penalties,  (7)  judicial 
Mnew,  and  (8)  special  interests  protected  or  ex- 
mpted.  (See  also  W72-00475)  (Horwitz-Florida) 
/72-00508 


OUTH    CAROLINA    (ANALYSIS    OF    STATE 

fATER      POLLUTION      LAW      AND      COM- 

ARISON   WITH   PRESENT   AND  PROPOSED 

ENNESSEE  LAW), 

rank  E.  Maloney,  and  Thomas  Speiczny. 

i:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

ennessee,  Append  42,  1971.  17  p,  2  tab. 

(escriptors:  *South  Carolina,  *Water  pollution 
ontrol,  'Evaluation,  'Tennessee,  Administration, 
;egulation,  Permits,  Standards,  Inspection, 
lemedies,  Pollution  abatement,  State  govern- 
lents,  State  jurisdiction,  Administrative  agencies, 
upervisory  control  (Power),  Water  policy,  Water 
uality  control,  Treatment  facilities,  Water  pollu- 
lon  sources,  Legal  aspects,  Waste  water  disposal, 
Vaste  treatment,  Water  resources. 

outh  Carolina  pollution  control  law  is  evaluated  in 
his  study  and  compared  with  present  and  proposed 
'ennessee  law,  through  the  use  of  various  tables, 
outh  Carolina's  general  approach  to  pollution 
ontrol  is  deemed  quite  comprehensive.  It  deals 
fith  both  air  and  water  pollution  under  the  same 
tatute.  The  statement  of  policy  of  the  pollution 
ontrol  law  is  moderate.  It  declares  that  the  public 
olicy  of  the  state  requires  the  maintenance  of 
esasonable  air  and  water  purity  standards  con- 
istent  with  both  maximum  employment  and  indus- 
rial  development.  There  is  no  reference  to  water 
eing  held  in  a  public  trust.  South  Carolina's  Water 
'ollution  Control  Authority  is  composed  of  thir- 
een  members.  This  is  considered  too  large  for 
naximum  efficiency.  The  jurisdiction  of  the 
Authority  extends  over  all  state  waters  and  the  At- 
intic  Ocean  and  its  inland  extensions.  Also  evalu- 
ited  by  this  study  are  provisions  dealing  with:  ( I ) 
irocedures  of  the  water  control  authority,  (2)  ad- 
ninistrative  procedures  in  enforcing  authority  stan- 
lards,  (3)  powers  and  duties  of  the  administrative 
igent,  (4)  remedies  and  penalties,  (5)  judicial 
eview  of  administrative  determinations,  and  (6) 
pecial  interests  protected  or  exempted.  (See  also 
V72-00475)  (Horwitz-Florida) 
V72-0O509 


iOUTH    DAKOTA    (ANALYSIS    OF    STATE'S 

WATER      POLLUTION      LAW      AND      COM- 

'ARISON    WITH    PRESENT    AND   PROPOSED 

rENNESSEE  LAW), 

-rank  E.  Maloney,  and  Arnold  Rosenfield. 

n:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

fennessee,  Append  43,  1971.  16  p,  2  tab. 


Descriptors:  'South  Dakota,  'Tennessee,  'Water 
pollution  control,  'Water  quality  control,  Adminis- 
trative agencies,  Standards,  Regulation,  State 
governments,  Legislation,  Legal  aspects.  Sewage 
disposal,  Damages,  Administration,  Political 
aspects,  Permits,  Evaluation. 

South  Dakota  law  does  not  appear  to  offer  much  in 
the  way  of  effective  water  pollution  control.  This 
may  be  due  to  the  fact  that  the  state  has  not  had  to 
deal  with  the  problems  that  confront  an  industrial- 
ized, populated  state.  South  Dakota  has,  however, 
established  a  Committee  on  Water  Pollution.  The 
law  reflects  concern  for  pollution  resulting  from 
agriculture,  but  agriculture  is  well  represented  on 
the  Committee.  This  creates  a  potential  conflict  of 
interest.  The  Committee's  job  is  to  classify  state 
waters  into  two  classes.  Class  A  waters  are  under 
pollution  control,  and  Class  B  waters  are  con- 
sidered more  important  as  carriers  of  waste.  The 
Committee  is  empowered  to  set  quality  standards 
but  not  to  offer  financial  incentives.  A  permit  is 
required  before  discharging  new  pollution  into 
Class  A  waters.  No  specific  authority  is  given  to  in- 
vestigate or  inspect  except  in  regards  to  permits. 
The  law  provides  specifically  for  the  issuance  of 
regulatory  orders  but  not  for  emergency  authority. 
Violators  are  subject  to  light  penalties  and  are  lia- 
ble for  damages.  This  evaluation  concludes  with  a 
comparison  of  South  Dakota  law  with  existing  and 
proposed  Tennessee  law.  (See  also  W72-00475) 
(Shel  nut- Florida) 
W72-00510 


UTAH  (ANALYSIS  OF  STATE  WATER  POLLU- 
TION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Jon  Heaton. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  45,  1971.  17  p,  2  tab. 

Descriptors:  'Utah,  'Regulations,  'Water  pollu- 
tion control,  'Administration,  Administrative 
agencies,  State  governments,  State  jurisdiction, 
Standards,  Inspection,  Legislation,  Legal  aspects, 
Pollution  abatement,  Water  policy,  Water  pollu- 
tion, Water  quality  control,  Water  quality,  Super- 
visory control,  Water  resources  development, 
Water  pollution  treatment,  Water  conservation, 
Waste  water  disposal,  Waste  water  treatment.  Per- 
mits, Public  health. 

The  Utah  Water  Pollution  Control  Act  is  analyzed 
and  compared  to  the  Tennessee  water  pollution 
law.  The  introduction  and  survey  of  Utah's  general 
approach  of  the  water  pollution  problem  examines 
the  purpose  of  the  law  and  notes  that  it  is  modeled 
closely  after  the  Suggested  State  Water  Pollution 
Control  Act  of  the  Department  of  Health,  Educa- 
tion and  Welfare.  The  organization  of  the  water 
control  agency  is  considered.  The  jurisdiction  of 
the  water  control  agency  includes  control  over  all 
waters  within  the  state,  with  the  notable  exception 
of  waters  entirely  within  private  property.  The 
procedures  of  the  water  control  agency  are 
presented,  with  emphasis  on  its  duty  of  developing 
a  comprehensive  program  for  the  prevention  and 
control  of  pollution,  including  standards  of  quality. 
The  article  then  considers  the  administrative 
procedures  utilized  in  enforcing  standards  of  water 
quality,  which  include  inspection  to  detect  viola- 
tions and  hearings  on  any  violations.  The  remedies 
and  penalties  of  the  law  are  next  considered,  along 
with  the  availability  of  judicial  review  of  adminis- 
trative determinations.  An  admirable  feature  of  this 
law  is  deemed  to  be  that  no  special  interests  are 
protected  or  exempted.  (See  also  W72-00475) 
(Horwitz-Florida) 
W72-005  1 1 


VERMONT  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Michael  Fink. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  46,  1 97 1 .  1 9  p,  2  tab. 


Descriptors:  'Vermont,  'Regulation,  'Water  pol- 
lution control,  'Administration,  Tennessee,  Pollu- 
tion abatement,  State  governments,  State  jurisdic- 
tion, Administrative  agencies,  Standards,  Inspec- 
tion, Permits,  Water  quality  control,  Supervisory 
control  (Power),  Water  policy,  Water  conserva- 
tion, Remedies,  Waste  treatment,  Sewage  treat- 
ment, Water  pollution  sources,  Project  planning, 
Water  resources,  Water  supply,  Public  health. 

This  article  analyzes  the  Vermont  water  pollution 
control  statute  and  compares  the  statute  with 
present  and  proposed  Tennessee  water  pollution 
law.  The  Vermont  statute  is  deemed  to  take  essen- 
tially a  preventive  approach  to  water  pollution  and 
conservation,  while  prescribing  harsh  penalties  for 
violators.  The  statute  seeks  to  classify  the  various 
waters  of  the  state  according  to  uses  to  which  those 
waters  can  be  put,  consistent  with  the  promotion  of 
the  general  public  welfare  and  interest  in  the  areas 
of  recreation,  potable  water  supply,  wildlife  conser- 
vation, power,  navigation,  and  industry.  The  law  is 
obtained  toward  improvement  of  the  water  quality 
rather  than  to  the  mere  maintenance  of  the  existing 
quality  levels.  Effluent  standards  are  incorporated 
into  the  system  of  permits  required  for  all 
discharges  whether  polluting  or  not.  The  article 
analyzes  the  statute  in  the  following  areas:  ( 1 )  or- 
ganization of  the  water  control  agency,  (2)  jurisdic- 
tion of  the  agency,  (3)  procedures  of  the  agency, 
(4)  administrative  procedure  in  enforcing  stan- 
dards, (5)  powers  and  duties  of  the  administrative 
agent,  (6)  remedies  and  penalties,  (7)  judicial 
review,  (8)  special  interests  protected  or  ex- 
empted, and  (9)  evaluation  and  comment  on  the 
Vermont  statute.  (See  also  W72-00475)  (Horwitz- 
Florida) 
W72-00512 


VIRGINIA  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Thomas  Buckner. 

In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  47 ,  1 97 1 .  1 6  p,  2  tab. 

Descriptors:  'Virginia,  'Water  pollution  control, 
•Administrative  agencies,  'Legislation,  State 
governments,  Administrative  decisions,  Regula- 
tion, Water  pollution,  Water  pollution  sources,  Ci- 
ties, Permits,  Legal  aspects,  Pollutants,  Pollution 
abatement,  Water  quality,  Water  quality  control, 
Local  governments,  Tennessee,  Standards, 
Remedies,  Administration. 

The  Virginia  water  pollution  control  act  is  con- 
sidered adequate  by  this  evaluation  and  com- 
parison of  that  act  with  Tennessee  law.  The  policy 
of  Virginia's  Act  is  to  protect  existing  clean  waters 
of  the  state  and  reduce  existing  pollution.  The 
water  control  agency  is  the  seven-member  State 
Water  Control  Board.  It  has  jurisdiction  over  all 
state  waters.  All  sewage  systems  and  treatment 
works  are  jointly  controlled  by  the  Board  and  the 
Department  of  Health.  The  Board  advises  the  De- 
partment on  an  ad  hoc  basis  as  to  treatment 
requirements  for  maintenance  of  applicable  water 
standards.  The  Board  may  establish  water  quality 
standards  consistent  with  the  general  policy  of  the 
Act.  A  certificate  from  the  Board  is  required  to 
discharge  wastes;  certificate  holders  must  comply 
with  changed  standards  in  a  reasonable  time.  Spe- 
cial cease  orders  may  be  issued  to  non-complying 
persons.  Hearings  may  be  demanded  by  aggrieved 
owners.  The  Act  imposes  no  criminal  penalties,  but 
other  statutes  provide  criminal  sanctions  for  waste 
discharges.  The  Board  may  seek  damages  or  in- 
junctions for  violations  of  the  Act.  Exhaustion  of 
administrative  remedies  is  not  required  by  the  Act; 
the  filing  of  appeals  does  not  stay  an  enforcement 
order.  The  Act  provides  for  no  specific  exemptions 
from  its  provisions.  (See  also  W72-00475)  (Hart- 
Florida) 
W72-00513 
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WASHINGTON  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 
Frank  E.  Maloney,  and  Lewis  Laska. 
In:  The  197 1  Water  Pollution  Study  for  the  State  of 
Tennessee,  Append  48,  197 1 .  20  p,  2  tab. 

Descriptors:  *Washington,  *Water  pollution  con- 
trol, *Legislation,  'Administrative  agencies,  State 
governments.  Administrative  decisions,  Regula- 
tion, Water  pollution,  Water  pollution  sources,  Ci- 
ties, Permits,  Legal  aspects,  Pollutants,  Pollution 
abatement,  Water  quality,  Water  quality  control, 
Local  governments,  Tennessee,  Remedies,  Ad- 
ministration, Standards. 

Washington's  water  pollution  control  law  is  con- 
sidered very  effective  in  this  evaluation  and  com- 
parison of  that  law  with  the  Tennessee  law.  The 
time  required  for  enforcement  has  been  reduced. 
An  executive  branch  agency  enforces  the  law, 
while  citizen  participation  is  achieved  through  an 
advisory  commission.  A  separate  board  conducts 
appeals.  The  legislature  has  restricted  the  Depart- 
ment's activity  by  requiring  legislative  approval  for 
certain  problems.  The  law  is  fragmented  into  dif- 
ferent code  sections;  thus  a  complete  understand- 
ing of  the  law  is  difficult.  Except  that  municipalities 
are  exempted  from  permit  requirements,  the  per- 
mit provisions  are  very  effective.  The  independent 
hearing  board:  ( 1 )  must  render  written  decisions 
and  consists  of  members  who  may  not  be  politically 
involved  and  may  not  appear  before  the  board 
within  one  year  of  membership.  Hearings  are 
public,  but  may  be  formal  or  informal.  The  penalty 
section  renders  only  willful  violations  illegal  and 
should  be  changed.  Legal  proceedings  may  be  in- 
stituted only  through  the  attorney  general.  An  ex- 
cellent tax  credit  plan  for  pollution  control  facili- 
ties is  offered  by  the  law.  The  act  fails  to  state  that  a 
violation  of  an  order  or  permit  violates  the  act;  this 
deficiency  should  be  corrected.  (See  also  W72- 
00475)  (Hart-Florida) 
W72-00514 


WEST  VIRGINIA  (ANALYSIS  OF  STATE 
WATER  POLLUTION  LAW  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  LAW), 

Frank  E.  Maloney,  and  David  Dawson. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  49,  1971.  19  p,  2  tab. 

Descriptors:  *West  Virginia,  'Water  pollution  con- 
trol, 'Administrative  agencies,  'State  govern- 
ments. Water  pollution,  Water  pollution  treatment, 
Financing,  Permits,  Regulation,  Administration, 
Administrative  decisions,  Treatment  facilities,  Pol- 
lution abatement,  Water  quality,  Water  quality 
control.  Standards,  Remedies,  Tennessee,  Water 
law,  Legislation,  Legal  aspects. 

The  West  Virginia  Water  Pollution  Control  Act  is 
considered  effective  to  prevent,  control,  and  abate 
water  pollution.  Adequate  administrative  and  en- 
forcement provisions  exist,  and  the  Water 
Resources  Board  is  properly  located  in  the  govern- 
mental structure.  The  Board  has  quasi-legislative 
and  judicial  functions,  while  a  sub-agency  is 
responsible  for  enforcement.  The  major  weakness 
of  the  Act  is  the  dual  jurisdiction  over  municipal 
and  industrial  waste  treatment  works.  Both  the 
Division  of  Sanitary  Engineering  and  the  Water 
Resources  Division  consider  permits  for  these 
treatment  works.  The  jurisdictional  definitions  in 
the  Act  are  comprehensive;  'pollution'  includes 
contamination  and  alteration  as  well  as  reduction 
of  water  quality.  Sewer  systems,  treatment  works, 
disposal  systems,  and  wells  are  included.  A  com- 
prehensive permit  system  is  used  to  regulate  poten- 
tial pollution  activities.  Surveillance  of  permit  ac- 
tivities, however,  is  limited  by  insufficient  funds. 
Administrative  enforcement  orders  may  be  issued 
without  hearing,  and  emergency  orders  and  injunc- 
tions are  also  available.  Administrative  and  judicial 
review  of  orders  are  adequate  and  expeditious.  It  is 
recommended  that  the  West  Virginia  water  pollu- 
tion   control    scheme    be    reorganized    and    con- 


solidated     to      alleviate      the      dual-jurisdiction 
problems.  (See  also  W72-00475)  (Hart-Florida) 
W7  2-005 15 


WISCONSIN  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Thomas  Spieczny. 

In:  The  197 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  50,  1 97 1 .  1 6  p,  2  tab. 

Descriptors:  'Wisconsin,  'Water  resources 
development,  'Administrative  agencies,  'Water 
pollution  control,  Water  pollution,  Water 
resources.  State  governments,  Administrative  deci- 
sions, Regulation,  Permits,  Pollutants,  Pollution 
abatement,  Treatment  facilities,  Cities,  Financing, 
Government  finance.  Water  quality,  Water  quality 
control,  Standards,  Local  governments,  Remedies, 
Tennessee,  Water  law,  Legislation,  Legal  aspects. 

Wisconsin's  approach  to  water  pollution  and  water 
resources  development  is  considered  modern  and 
comprehensive  by  the  author  of  this  evaluation  and 
comparison  with  Tennessee  water  laws.  Within  the 
Department  of  Natural  Resources,  an  independent 
state  agency,  are  planning,  recreation,  and  water 
resources  divisions.  The  Department  has  jurisdic- 
tion over  all  waters  of  the  state,  and  is  required  to 
formulate,  review,  and  execute  a  long-range  water 
resources  program.  Plans  are  also  formulated  for 
water  pollution  control.  The  Department 
establishes  water  quality  standards  and  regulates 
treatment  and  sewerage  facilities  and  the  consump- 
tive use  of  water.  Water  quality  standards  vary  with 
water  usage.  A  financial  assistance  program  exists 
for  municipal  pollution  control  facilities.  Permits 
are  required  for  operation  of  all  treatment  systems 
and  septic  tanks.  Violation  of  the  water  pollution 
law  is  punishable  by  fine,  although  not  specifically 
criminal.  Complaints  against  pollution  may  be  filed 
with  the  Department.  Action  is  taken  on  the  com- 
plaint by  the  Department  after  hearings  and 
findings.  Decisions  of  the  Department  may  be  judi- 
cially reviewed.  (See  also  W72-00475)  (Hart- 
Florida) 
W72-00516 


WYOMING  (ANALYSIS  OF  STATE  WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  James  McDaniel. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  51,  1971.  12  p,  2  tab. 

Descriptors:  'Wyoming,  'Water  pollution  control, 
'Legal  aspects,  'Administrative  agencies,  Water 
pollution,  Water  pollution  sources,  Water 
resources,  Water  resources  development,  Regula- 
tion, Permits,  Pollution  abatement,  Cities,  Water 
quality,  Water  quality  control,  Remedies,  Tennes- 
see, Water  law,  Legislation. 

Wyoming's  water  pollution  control  law  is  con- 
sidered completely  inadequate  by  the  author  of  this 
evaluation  and  comparison  of  that  law  with  the 
water  pollution  control  law  of  Tennessee.  The 
Wyoming  law  deals  mainly  with  supply  for 
domestic  use.  The  Department  of  Health  and  So- 
cial Services  administers  the  law.  A  ten-member 
council  advises  the  Department  of  Health. 
Although  jurisdiction  over  persons  is  doubtful,  in- 
dustrial, municipal,  and  railroad  operations  are 
within  the  Agency's  jurisdiction.  No  specific  provi- 
sions exist  for  prevention,  control,  or  abatement  of 
pollution,  although  the  Act  requires  that  a  com- 
prehensive program  be  developed.  Plans  and 
specifications  for  all  new  industrial  plants,  roads, 
and  electrical  plants  must  be  submitted  and  ap- 
proved. No  administrative  hearing  is  provided  for 
in  the  Act;  injunctive  enforcement,  however,  may 
be  achieved  through  district  courts.  Violations  of 
the  Act  are  punishable  by  fine  and  imprisonment. 
An  order  of  the  Board  may  also  be  appealed  in  the 
district  court.  The  Act  makes  no  provision  for  spe- 
cial interests.  The  evaluation  states  that  the  Wyom- 
ing law  has  negligible  value  and  should  be  replaced 


by  a  comprehensive  plan  for  government  control 
and  protection  of  waters.  (See  also  W72-00475) 
(Hart-Florida) 
W7  2-005 17 


FEDERAL  WATER  POLLUTION  CONTROL 
ACT, 

Frank  E.  Maloney,  William  Blanchard,  and 
Richard  Jarashow. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 
Tennessee,  Append  52A1,  1971.  19  p,  2  tab. 

Descriptors:  'Federal  government,  'Regulation, 
'Water  pollution  control,  'Navigable  rivers,  Pollu- 
tion abatement,  State  governments,  Jurisdiction, 
Legal  aspects,  Standards,  Permits,  Inspection, 
Legislation,  Administrative  agencies,  Water  pollu- 
tion, Financing,  Project  planning.  Treatment  facili- 
ties, Water  quality  control,  Water  pollution 
sources,  Waste  disposal,  Tennessee,  Administra- 
tion, Supervisory  control  (Power). 

The  Federal  Water  Pollution  Control  Act  is 
analyzed  and  compared  to  present  and  proposed 
Tennessee  pollution  law.  The  Environmental  Pol- 
icy Act  of  1969  transferred  the  functions  of  the 
Federal  Water  Quality  Administration  from  the 
Department  of  the  interior  to  the  newly  established 
Environmental  Protection  Agency.  This  did  not 
radically  alter  the  implementation  of  water  pollu- 
tion control  measures,  but  did  recognize  the  funda- 
mental benefit  water  pollution  control  can  have  on 
the  general  condition  of  the  environment.  The  En- 
vironmental Protection  Agency  must  establish  a 
national  policy  for  the  prevention,  control,  and 
abatement  of  water  pollution,  while  recognizing  the 
primary  right  and  authority  of  the  states.  The  pri- 
mary function  of  the  agency  is  to  approve  state 
standards  and  classifications  and  to  disburse  funds 
for  projects,  facilities,  and  studies.  The  federal  law 
is  analyzed  by  considering  the  following  areas:  ( 1 ) 
organization  of  the  water  control  agency,  (2)  ju- 
risdiction of  the  agency,  (3)  procedures  of  the 
agency,  (4)  administrative  procedures  in  enforcing 
standards,  ( 5 )  powers  and  duties  of  the  administra- 
tive agent,  (6)  remedies  and  penalties,  (7)  judicial 
review  of  administrative  determinations,  (8)  spe- 
cial interests  protected  or  exempted,  and  (9)  a  con- 
cise evaluation  of  the  federal  law.  (See  also  W72- 
00475)  (Horwitz-Florida) 
W72-00518 


SUPPLEMENT  TO  FEDERAL  PROGRAM  SEC- 
TIONS, 

Frank  E.  Maloney. 

In:  The  197 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  52A2,  1971.  13  p,  2  tab. 

Descriptors:  'Federal  government,  'Legislation, 
'Water  pollution  control,  'Administration,  Pollu- 
tion abatement,  State  governments,  Effluents, 
Standards,  Permits,  Inspection,  Political  aspects, 
Legal  aspects,  Public  health.  Regulation,  Water 
pollution,  Air  pollution,  Water  quality  control,  Ad- 
ministrative agencies,  Project  planning.  Superviso- 
ry control  (Power),  Jurisdiction, Tennessee. 

A  proposed  amendment  to  the  Federal  Water  Pol- 
lution Control  Act  submitted  by  the  Environmental 
Protection  Agency  is  analyzed  and  compared  to 
present  and  proposed  Tennessee  pollution  law.  The 
new  proposal  is  designed  to  strengthen  and  clarify 
the  authority  of  the  Environmental  Protection 
Agency  in  the  establishment  and  enforcement  of 
water  quality  standards.  The  changes  give  more 
power  to  the  Agency  Administrator  by  providing 
him  with  the  authority  to  take  emergency  action. 
The  Administrator  is  also  empowered  to  assess 
large  civil  fines  in  addition  to  appropriate  injunc- 
tive relief.  The  watch-dog  provisions  are 
strengthened  by  providing  broader  discovery 
mechanisms.  Another  significant  provision  is  the 
authorization  of  suits  by  private  citizens  to  compel 
the  Administrator  to  carry  out  his  non-discretiona- 
ry tasks  and  to  enforce  the  Act  against  polluters 
without  waiting  for  official  government  actions. 
Time  delays  would  be  alleviated  by  the  revised 
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bearing  procedure,  which  eliminates  the  con- 
ference and  1 80-day  notice  requirements.  Recom- 
mendations would  be  replaced  by  final  orders  of 
the  Administrator  after  the  public  hearing.  Also, 
the  state  governors  would  be  authorized  to  request 
that  federal  action  be  commenced.  (See  also  W72- 
00475)  (Horwitz-Florida) 
W72-00519 

ANNUAL  USER  SURVEILLANCE  FEE, 

Frank  E.  Maloney. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  54,  1971. 4  p. 

Descriptors:  'Tennessee,  'Assessments,  *Cost 
transfer,  *Monitoring,  Legislation,  Legal  aspects, 
Water  law.  Regulation,  Non-structural  alternatives, 
Water  pollution  control,  Permits,  State  govern- 
ments, Costs,  Government  finance,  Income, 
Discharge  measurement,  Financing. 

As  originally  proposed,  water  pollution  control 
legislation  for  Tennessee  called  for  the  imposition 
of  a  user-surveillance  fee  to  help  defray  the  cost  of 
monitoring  an  expanded  water  pollution  control 
program;  however,  the  section  of  the  bill  imposing 
the  fee  was  deleted  by  the  Legislature.  The  fee  was 
to  be  imposed  on  all  permittees  under  the  Act  and 
would  have  been  an  annual  fee  based  on  the 
volume  of  discharges  into  the  waters.  The  schedule 
of  fees  was  to  be  established  by  the  Water  Quality 
Control  Board,  but  would  have  required  approval 
by  the  Legislature.  All  fees  received,  less  a  max- 
imum of  10%  for  collection  expenses,  would  be  al- 
located for  the  use  of  the  Division.  Commentary  on 
the  proposed  section  explains  the  purpose  of  and 
the  reasoning  behind  the  section.  The  general  pur- 
pose was  to  generate  funds  for  use  in  water  pollu- 
tion control  programs.  The  commentary  also 
briefly  describes  the  applicable  fee  systems  which 
exist  in  eight  other  states.  Only  one  of  these  states, 
Illinois,  allows  the  pollution  control  agency  to  set 
the  fee  schedule.  (See  also  W72-00475)  (Johnson- 
Florida) 
W72-00520 


MAGNOLIA  PETROLEUM  CO.  V.  MCGEELEY 
(PAYMENT  FOR  VOID  EASEMENTS  AS  OFF- 
SET TO  RECOVERY  FOR  POLLUTION 
DAMAGES). 

223  p  .2d  131-136  (Okla.  1950). 

Descriptors:  'Oklahoma,  'Waste  water  (Pollu- 
tion), 'Saline  water,  'Easements,  Water  law,  Judi- 
cial decisions,  Legal  aspects,  Water  pollution, 
Water  pollution  sources,  Water  pollution  effects, 
Oil  wastes,  Oil  wells,  Damages,  Waste  disposal, 
Pollution  abatement,  Soil  contamination  effects, 
Soil  contamination,  Pollutant  identification. 

Plaintiff  landowner  sought  to  recover  for  per- 
manent injuries  to  his  land  caused  by  defendant  oil 
companies,  which  were  alleged  to  have  allowed  salt 
water  and  other  deleterious  substances  to  escape 
from  their  oil  wells.  Defendants  contended  that  the 
pollution  caused  by  their  wastes  was  not  severe 
enough  to  have  caused  the  harm  complained  of  and 
that  they  had  purchased  an  easement  from  plaintiff 
which  turned  out  to  be  void.  The  Supreme  Court  of 
Oklahoma  found  that  the  evidence  of  decrease  in 
the  value  of  the  property  and  the  admission  of  pol- 
lution by  defendant  sustained  the  verdict  for  plain- 
tiff. The  court  also  ruled  that  consideration  paid  in 
good  faith  for  a  void  easement  may  be  considered 
by  a  court  of  equitable  powers  as  an  offset  against 
any  judgment  given  plaintiff  for  damages  arising 
from  the  same  or  similar  causes  as  those  for  which 
defendant  undertook  to  satisfy  plaintiff  by  purchas- 
ing the  easement.  It  was  therefore  held  that  the 
judgment  should  be  reduced.  (Johnson-Florida) 
W72-00543 


KINNISCHTZKE  V.  CITY  OF  GLEN  ULLIN 
(LIABILITY  OF  MUNICIPALITY  DISCHARG- 
ING INADEQUATELY  TREATED  SEWAGE). 

57  N.W.2d  588-600  (N.D.  1953). 


Descriptors:  'North  Dakota,  'Water  pollution 
sources,  'Damages,  'Sewage  disposal,  'Municipal 
wastes,  Water  pollution,  Water  pollution  control, 
Water  pollution  effects,  Water  quality.  Water 
quality  control,  Cities,  Judicial  decisions,  Legal 
aspects,  Water  law.  Remedies,  Sewage,  Sewage 
treatment.  Water  resources,  Streams,  Local 
governments.  Relative  rights. 

Plaintiff  landowner  sued  defendant  city  for 
damages  based  on  negligent  injury  to  his  personalty 
and  realty.  The  city  discharged  inadequately 
treated  sewage  into  a  creek  flowing  through  plain- 
tiffs premises.  Plaintiff  alleged  that  this  reduced 
the  value  of  his  land  and  cattle.  Defendant  main- 
tained that:  ( 1 )  it  was  acting  in  its  governmental 
capacity  and  was  therefore  not  liable,  (2)  the 
sewage  was  properly  treated,  and  (3)  plaintiff  was 
estopped  because  he  bought  the  land  with 
knowledge  of  the  discharge.  Defendant  also 
requested  an  instruction  that  plaintiff  was  not  enti- 
tled to  any  damages  for  harm  to  his  cattle  because 
no  evidence  had  been  introduced.  This  request  was 
denied.  The  Supreme  Court  of  North  Dakota 
reversed  a  judgment  for  plaintiff  and  remanded  for 
a  new  trial.  The  court  held  that  where  injury  to 
both  cattle  and  land  are  alleged  to  result  from  the 
improper  discharge  of  sewage,  it  is  reversible  error 
for  a  trial  court  to  refuse  instructions  that  plaintiff 
is  not  entitled  to  damages  for  injury  to  cattle  if  the 
evidence  fails  to  show  such  injury.  The  court  ruled 
that  when  municipality  purposely  or  negligently 
operates  a  sewage  plant  so  that  it  becomes  a 
nuisance,  it  is  liable  for  resulting  damage  to  proper- 
ty. (Robinson-Florida) 
W72-00544 

6F.  Nonstructural  Alternatives 


FOOD  PLAIN  INFORMATION,  BAD  RIVER  AT 
FORT  PIERRE,  SOUTH  DAKOTA. 

Corps  of  Engineers,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-00055 


FLOOD-PLAIN  MANAGEMENT  MUST  BE 
ECOLOGICALLY  AND  ECONOMICALLY 
SOUND, 

For  primary  bibliographic  entry  see  Field  02E. 
W72-00117 


WYOMING    (ANALYSIS    OF    STATE    WATER 
POLLUTION  LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 
For  primary  bibliographic  entry  see  Field  06E. 
W72-00517 


6G.  Ecologic  Impact  of 
Water  Development 


THE     FOREST     ENVIRONMENT-PROBLEMS 
AND  PROMISES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06D. 
W72-00010 


MOVEMENT-BEHAVIOR  IN  THREE  SPECIES 
OF  COLONIAL-NESTING  WADING  BIRDS:  A 
RADIO-TELEMETRIC  STUDY, 

Auburn  Univ.,  Ala. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-00051 


MANAGEMENT  MODEL  FOR  TERRESTRIAL 
WILDLIFE  BASED  ON  ENERGY  RELATION- 
SHIPS, 

Massachusetts  Univ.,  Amherst. 

J.  R.  Wilkitts. 

Massachusetts       University       Water      Resources 

Research  Center  Report,  August  1970.  66  p,  6  fig, 

20  tab,  33  ref,  2  append.  OWRR  B-004-MASS  (3). 


Descriptors:  'Wildlife  habitats,  'Deer,  'Mas- 
sachusetts, 'Mathematical  models.  Birds,  Wildlife 
management,  Forests,  Habitats,  Regression  analy- 
sis, Statistical  models,  Statistical  methods.  Carrying 
capacity,  Food  abundance,  Productivity. 
Identifiers:  Wildlife  management  models. 

A  management  planning  model  was  derived  for  two 
coinhabitating  population  of  terrestrial  wildlife,  the 
white-tailed  deer  and  ruffed  grouse,  based  on  the 
energetics  of  their  winter  food  and  shelter.  Five 
forest  classes,  representing  the  majority  of  forest 
types  in  the  Millers  River  Watershed  in  Mas- 
sachusetts were  sampled  to  determine  food  and 
shelter  conditions  in  winter.  Hemlock  stands  were 
significantly  warmer  during  sampling  nights,  than 
young  white  pine,  northern  hardwoods,  mature 
white  pine,  or  open  field.  The  softwood-hardwood 
forest  class  with  5  1  to  80%  crown  closure  had  the 
highest  browse  production  per  acre,  followed  by 
hardwoods  with  81  to  100%  crown  closure,  hard- 
woods with  51  to  80%  crown  closure,  softwood- 
hardwoods  with  81  to  100%  crown  closure,  and 
softwoods  with  81  to  100%  crown  closure.  A 
parametric  linear  dynamic  program  produced  ta- 
bles and  maps  of  animal  population  structure  for 
different  changes  of  independent  variables.  A 
management  model  for  white-tailed  deer  and 
ruffed  grouse  based  on  the  energetics  of  their 
winter  food  and  shelter  in  any  size  watershed  is 
feasible  and  practical  and  it  can  provide  realistic 
guidelines  for  management  decisions.  (See  also 
W72-00053)  (Knapp-USGS) 
W72-00052 


UTILIZATION  OF  INTERSTATE  HIGHWAY 
CONSTRUCTION  TO  CREATE  PRODUCTIVE 
WETLANDS  FOR  WILDLIFE, 

Massachusetts  Univ.,  Amherst,  Dept.  of  Forestry 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-00053 


DAMS  AND  ECOLOGY-CAN  THEY  BE  MADE 
COMPATIBLE, 

Civil  Engineering  Magazine,  New  York. 

For  primary  bibliographic  entry  see  Field  08  A. 

W72-00116 


THE  FISHERY  POTENTIAL  OF  FOUR 
AQUATIC  ENVIRONMENTS  CREATED  BY  IN- 
TERSTATE ROUTE  91  CONSTRUCTION  IN 
MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-00135 


OKLAHOMA  COPAN  LAKE.  LITTLE  CANEY 
RIVER,  FLOOD  CONTROL,  WATER  QAULITY, 
WATER  SUPPLY,  FISH  AND  WILDLIFE  AND 
RECREATION  LAKE  LOCATED  IN  WASHING- 
TON, COUNTY. 
Army  Engineer  District,  Tulsa,  Okla. 

Available  from  National  Technical  Information 
Serive  as  PB-200  337,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Draft  environmental  statement,  21 
June  71.  33  p. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Water  quality  control,  'Water  supply, 
•Recreation,  Reservoirs,  Oil  wells. 
Identifiers:  'Environmetnal  surveys.  Wildlife, 
Recreational  buildings,  Commercial  buildings, 
Highways,  Railroads,  Relocation,  'Environmental 
impact  statements,  'Copan  Lake,  'Washington 
County  (Oklahoma). 

The  proposed  Copan  Lake  will  be  located  approxi- 
mately 2  miles  southwest  of  Copan  on  the  Little 
Caney  River  at  river  mile  7.4  in  Washington  Coun- 
ty, Oklahoma.  The  project  is  comprised  of  a  flood 
control,  water  quality  control,  water  supply,  fish 
and  wildlife,  and  recreation  lake.  The  project  will 
reduce  annual  flood  damages  in  the  Caney  and  Lit- 
tle Caney  River  basins  downstream  from  the  dam. 
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Down-stream  water  releases  will  provide  improved 
water  quality.  The  greater  prairie  chicken  con- 
sidered rare  and  endangered  nationally,  is  present 
in  the  project  area.  The  overall  status  of  the  prairie 
chicken  is  expected  to  be  unaffected  by  the  project. 
The  maintenance  of  the  conservation  pool  will  in- 
undate 4,850  acres.  In  addition  to  its  primary  uses, 
this  land  also  provides  food  and  cover  for  wildlife. 
The  lake  will  cover  14  miles  of  natural  stream. 
Some  marginal  oil  production  will  also  be  ter- 
minated. Several  buildings,  highways,  country 
roads,  railroads,  utilities,  and  two  cemeteries  will 
be  affected  by  the  project. 
W72-00348 


TECHNOLOGY  AND  MANAGEMENT  OF  THE 
ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00426 


SUBTLE  ASPECTS  OF  ECOSYSTEM  MANAGE- 
MENT, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
gineering 
David  A.  Bella. 

Oregon  State  University,  Water  Resources 
Research  Institute,  Seminar  WR  014.71,  July  1971, 
p  57-64.  1  fig,  9  ref. 

Descriptors:  'Environmental  gradient,  'Balance  of 
nature. 

Identifiers:  'Ecosystems,  'Dispersed  systems, 
•Chain  systems.  Organized  simplicity,  Disor- 
ganized complexity,  Sub-systems,  Components,  In- 
terrelationships, Environmental  control. 

An  analysis  of  both  man-made  systems  and  natural 
systems,  such  as  society  or  the  environment,  was 
conducted.  The  analysis  revealed  that  most  man- 
made  systems  are  relatively  simple,  being  built 
from  isolated  parts  which  have  little,  if  any,  interac- 
tion on  parts  other  than  the  next  direct  part  in  the 
sequence.  Elimination  or  replacement  of  such  a 
part  would  not  produce  far  reaching  consequences, 
largely  because  of  the  small  effect  of  each  in- 
dividual part.  In  an  ecosystem,  however,  each  in- 
dividual component  is  involved  in  complex  interac- 
tions with  countless  numbers  of  other  components. 
Based  on  these  conclusions,  it  was  determined  that 
when  man  changes  some  component  of  the 
ecosystem,  the  consequences  may  be  far  reaching. 
The  ability  of  man  to  make  systems,  therefore,  will 
exceed  by  an  ever  increasing  amount  man's  ability 
to  evaluate  the  consequences  of  his  changes.  (See 
also  W72-00426)  (Lowry-Texas) 
W72-00430 


CASES  AND  MATERIALS  ON  ENVIRONMEN- 
TAL LAW, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00456 

07.  RESOURCES  DATA 
7A.  Network  Design 


ANALOG  ANALYSIS  OF  WATER  DISTRIBU- 
TION NETWORKS, 

Kentucky  Univ.,  Lexington. 

D.J.Wood. 

Proc  Amer  Soc  Civ  Eng,  Transp  Eng  J,  Vol  97,  No 

TE2,p  28 1-290,  May. 

Identifiers:  Friction  head,  Hardy  Cross  Method. 

A  technique  for  solving  hydraulic  network  flow  dis- 
tribution problems  using  a  standard  analog  com- 
puter can  be  applied  to  networks  which  include 
various  hydraulic  components  such  as  valves  and 
pumps.  The  proposed  indirect  analog  simulation 
has  the  advantage  that  only  a  standard  analog  is 
needed  and  not  specially  constructed  direct  analog 
devices.  Once  the  basic  flow  network  is  simulated, 
such  parameters  as  pipe  diameters,  pipe  lengths, 


and  pump  characteristics  can  be  changed  by 
resetting  a  potentiometer.  The  network  can  be 
rebalanced  in  seconds  and  new  flow  distribution 
and  pressures  determined.  In  a  relatively  short 
time,  a  large  number  of  parametric  studies  can  be 
accomplished  and  use  to  search  for  a  low  cost 
design  for  the  network.  Examples  illustrate  the 
technique  used  for  solving  flow  distribution 
problems,  and  are  used  to  compare  analog  solu- 
tions to  those  obtained  by  a  conventional  Hardy- 
Cross  analysis;  results  are  nearly  identical.  (USBR) 
W72-0007 1 


THE  USE  OF  RADIOACTIVE  CARBON 
METHOD  IN  STUDIES  OF  TROPHIC  RELA- 
TIONSHIPS OF  PLANKTON  (PRIMENENIE 
RADIOUGLERODNOGO  METODA  DLYA 
ISUCHENIYA  TROFICHESKIKH  VZAIMOOT- 
NOSHENII  V  PLANKTONE), 
Akademiya  Nauk  SSSR,  Leningrad.  Zoologicheskii 
Institut. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00161 


GLOBAL  ENVIRONMENTAL  MONITORING, 

Center  for  the  Environment  and  Man  Inc.,  Hart- 
ford, Conn. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00162 


76.  Data  Acquisition 


MOVEMENT-BEHAVIOR  IN  THREE  SPECIES 
OF  COLONIAL-NESTING  WADING  BIRDS:  A 
RADIO-TELEMETRIC  STUDY, 

Auburn  Univ.,  Ala. 

D.  L.  Bateman. 

Ph   D   Thesis,  Auburn   University,   December  9, 

1970.  233  p,  111  fig,  1 8  ref,  append. 

Descriptors:  'Birds,  'Animal  behavior,  'Alabama, 
'Florida,  'Wildlife  habitats,  Wildlife,  Tracking 
techniques,  Telemetry,  Food  habits,  Diurnal,  Diel 
migration,  Environment,  Nesting,  Nests,  Wildlife 
management.  Food  and  cover  crops,  Environmen- 
tal effects. 

Identifiers:  'Cattle  egrets,  'White  Ibis,  'Little  Blue 
Herons. 

The  daily  movements  and  behavior  of  Cattle 
Egrets,  White  Ibises,  and  Little  Blue  Herons  were 
investigated  in  southeast  Alabama  and  northwest 
Florida.  Usually,  a  bird  used  two  different  feeding 
areas  daily,  often  many  miles  apart.  Average  and 
maximum  distances  (in  miles)  traveled  daily  while 
gathering  food  were:  Cattle  Egret,  32  and  45;  and 
White  Ibis  23  and  65.  One  Little  Blue  Heron 
traveled  18  miles  each  day  he  was  tracked.  Daily 
movement  patterns  were  found  to  vary  with  breed- 
ing status  and  stage  of  nesting.  Non-breeding  birds 
spent  their  entire  day  feeding  at  one  location,  did 
not  make  regular  midday  return  trips  to  the  colony, 
and  were  sometimes  only  loosely  attached  to  the 
colony.  While  nestlings  were  less  than  two  weeks 
old  parents  alternated  in  attendance  at  the  nest. 
After  the  nestlings  had  reached  2-3  weeks  of  age, 
adults  were  in  attendance  at  the  nest  very  little.  In 
addition  to  the  daily  patterns,  two  major  long-range 
movement  patterns  were:  ( 1 )  the  repeated  use  of 
established  feeding  sites  according  to  a  definite  pat- 
tern, suggesting  rich  habitats  where  the  birds  could 
capture  adequate  amounts  of  food,  and  (2)  the 
changing  of  feeding  areas,  probably  after  encoun- 
tering difficulty  in  obtaining  food  there.  The  colony 
radius  of  influence  was  estimated  to  be  about  20 
miles.  (Knapp-USGS). 
W72-00051 


SOME  SIMPLE  DEVICES  FOR  THE  STUDY  OF 
WAVE  INDUCED  SURGES, 

University  of  Southern  California,   Los  Angeles. 

Dept.  of  Gelogical  Sciences. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-00056 


THE  BRISTOL  FALL  COLUMN  FOR  COARSE 
SEDIMENT  GRADING, 

Bristol  Univ.  (England).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-00057 


DESIGN  AND  OPERATION  OF  A  TRIAXIAL, 
HIGH-TEMPERATURE,  HIGH-PRESSURE 

COMPACTION  APPARATUS, 

University  of  SOUTHERN  California,  Los  Angeles. 

Dept.  of  Petroleum  Engineering. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-00058 


PRECISE  SEDIMENT  DENSITY  DETERMINA- 
TION BY  GAMMA-RAY  ATTENUATION 
ALONE, 

National  Inst,  of  Oceanography,  Wormely  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00059 


TENTATIVE  APPLICATION  OF  A  TELETHER- 
MOMETER  FOR  MEASUREMENT  OF  WATER- 
-SURFACE  TEMPERATURE  (OPYT 

PRIMENENIYA  DISTANTSIONNOY  USTANOV- 
KI  DLYA  IZMERENIYA  TEMPERATURY 
POVERKHNOSTI  VODY), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02H. 
W72-00070 


IMPROVED  DISCRETE  DEPTH  SAMPLER, 

Naval  Underwater  Systems  Center,  Newport,  R.I. 

Ocean  Science  Dept. 

D.  F.  Giuliano,  and  G.  F.  Battista. 

Available  from   NTIS,  Springfield,  Va  22151   as 

AD-725  1 13-S3.00  paper  copy;  $0.95  microfiche. 

Naval   Underwater  Systems  Center,   Report  No. 

4083,  March  20,  1971.  6  p,  3  fig,  5  ref.  NUSC  No 

A-400-03-00. 

Descriptors:  'Instrumentation,  'Sounding, 
'Sampling,  'Electronic  equipment,  Remote 
sensing,  Temperature,  Marine  animals.  Monitor- 
ing, Gages,  Research  equipment. 
Identifiers:  'Marine  biology  (Sampling),  Ocean 
Acre. 

Improvements  in  the  electronics  system  controlling 
the  four-chambered  discrete  depth  sampler  (DDS) 
on  an  Isaacs-Kidd  Midwater  Trawl  are  described.  A 
resonant  reed  relay  and  voltage  transfer  relays  are 
utilized  to  control  the  solenoids  that  close  the  doors 
of  the  DDS.  To  obtain  depth  and  water  tempera- 
ture data  from  Ocean  Acre  10,  a  resistive  depth 
gage  and  resistive  temperature  probe  were  incor- 
porated into  the  system.  These  operate  on  a  timer 
so  that  depth  and  temperature  can  be  read  al- 
ternately for  3  minutes  each.  The  improved  system 
is  more  reliable  and  allows  greater  flexibility  than 
the  original  system.  (Lang-usgsO 
W72-00093 


AN  AUTOMATIC  RUNOFF  SAMPLER, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agricultural  En- 
gineering. 
O.  E.  Cross. 

Available  from  the  National  Technical  Information 
Service  as  PB-203  682,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Paper  No  71-520,  presented  at  1971 
Annual  Meeting  of  the  American  Society  of 
Agricultural  Engineers,  Washington,  State  Univer- 
sity, Pullman,  June  27-30,  1971.  4  fig.  OWRR  B- 
003-NEB(2). 

Descriptors:  'Surface  runoff,  'Sampling,  'Auto- 
matic control,  'Instrumentation,  'Electronic 
equipment,  Electric  relays,  Electric  switches,  Ir- 
rigation, Overland  flow,  Data  collections.  Rainfall, 
Time  of  concentration,  Mechanical  control. 
Identifiers:  'Automatic  sampler  (Overland  flow). 
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V  runoff  sampling  device  is  described  that  will  au- 
omatically  start  itself,  collect  samples,  and  cease 
operation  after  a  predetermined  time  period.  The 
ampler  must  be  reset  for  the  next  runoff  event, 
rhe  sampler  may  also  be  utilized  to  collect  samples 
esulting  from  irrigation  runoff.  The  major  design 
»rameters  imposed  upon  this  device  were:  ( 1 )  Ac- 
ivation  whenever  runoff  occurred;  (2)  Samples 
aken  at  preselected  time  intervals;  (3)  Continu- 
msly  record  quantity  of  runoff;  (4)  Prevent  inter- 
nixing  of  successive  samples;  and  (5)  Deactivate 
ill  circuitry  after  completion  of  sampling  cycle.  II- 
ustrations  show  the  unit  with  sample  containers 
nounted  on  a  turntable  and  the  schematic  wiring 
liagram  for  the  sampler.  A  small  capacity  pump 
ind  flexible  tubing  delivers  water  to  the  sampler 
on  tainers.  The  unit  may  be  designed  to  operate  on 
Jternating  or  direct  current.  (Woodard-USGS) 
V72-00118 


k  PROCEDURE  FOR  TRACING  OF  KRAFT 
»1ILL  EFFLUENT  FROM  AN  OCEAN  OUT- 
fALL  BY  CONSTITUENT  FLUORESCENCE, 

'acific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
:or  primary  bibliographic  entry  see  Field  05B. 
V72-00123 


WATER  RESOURCE  POLLUTANT  IDENTIFI- 
CATION BY  DIGITAL  COMPUTER  ANALYSIS 
)F  REMOTE  INFRARED  SENSOR  SPECTRAL 
NTENSITIES, 

Clemson  Univ.,  S.C.  Dept.  of  Electrical  Engineer- 

ng 

7or  primary  bibliographic  entry  see  Field  05 A. 

¥72-00305 


k  METHOD  OF  TRACING  SEDIMENT  MOVE- 
MENT ON  THE  TEXAS  GULF  COAST, 

rexas  A  and  M  Univ.,  College  Station.  Coastal  and 

)cean  Engineering  Div. 

?or  primary  bibliographic  entry  see  Field  02J. 

V72-00314 


ACCURACY  OF  HELD  HYDROMETRIC 
WORK  IN  STUDYING  SUBSURFACE  FLOW 
TOCHNOST'  EKSPEDITSIONNYKH 

nDROMETRICHESKIKH  RABOT  PRI 

ZUCHENU  PODZEMNOGO  STOKA), 
josudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

ror  primary  bibliographic  entrv  see  Field  02F. 
V72-00322 


ANALYSIS  OF  WAVE  RECORDS, 

Vrmy    Coastal     Engineering     Research     Center, 

Washington,  D.C. 

).  Lee  Harris. 

•roceedings,     1 2th     Coastal     Engineering    Con- 

erence,  Wash.  DC,  Sep,  1970,  p  85-100  2d  Report 

11-71. 

Jescriptors:    *Gages,    *Waves    (Water),    Design 

late. 

dentifiers:  *  Wave  gages,  Wave  heights. 

)ata  obtained  from  two  surface  profile  wave  gages 
ind  two  pressure  wave  gages  at  the  Steel  Pier  in  At- 
antic  City,  New  Jersey,  are  used  to  check  the  con- 
istency  of  the  analysis  variables  obtained  from  a 
pven  set  of  records  by  several  commonly  used 
inalysis  procedures.  All  estimates  of  the  charac- 
eristic  height  tested  are  found  to  be  correlated 
>etter  than  .86.  The  estimates  of  characteristic 
>eriod  are  not  so  satisfactory  and  in  some  cases  are 
>elow  .25.  Consideration  of  several  proposed 
lefinitions  of  the  characteristic  period  indicates 
hat  they  are  based  more  on  convenience  in  data 
irocessing  than  on  application  of  the  derived  data. 
Consideration  of  the  use  of  wave  data  in  engineer- 
ng  design  shows  that  no  one  definition  of  the 
>eriod  can  be  satisfactory  for  all  applications.  The 
test  definition  of  the  characteristic  wave  period  for 
i  given  engineering  problem  can  be  specified  only 
vhen  the  dynamic  aspects  of  the  problem  have 
>een  identified. 


W72-00350 


COMPARISON  OF  PRESSURE  AND  STAFF 
WAVE  GAGE  RECORDS, 

Army  Coastal  Engineering  Research  Center. 
D.  Esteva,  and  D.  Lee  Harris. 

Proceedings,  12th  Coastal  Engineering  Con- 
ference, Wash.  DC,  Sep,  1970,  p  101-1 16,  and  Re- 
port R  2-71. 

Descriptors:  *Gages,  *  Waves  (Water). 
Identifiers:  'Wave  gages. 

Simultaneous  records  from  two  pressure  gages 
located  at  different  depths,  a  step-resistance  relay 
gage,  and  a  continuous-wire  staff  gage  have  been 
collected  at  Atlantic  City,  N.J.  Spectra  and  cross- 
spectra  are  computed  using  the  Fast  Fourier  Trans- 
form Algorithm  (FFT)  method  proposed  by  Cooley 
and  Tukey.  Individual  harmonics  of  the  pressure 
energy  spectra  are  compensated  for  pressure  at- 
tenuation according  to  classical  theory.  Results  in- 
dicate better  agreement  is  obtained  between  the 
wave  height  and  the  spectra  computed  from  the 
compensated  pressure  gages  and  those  computed 
from  the  continuous-wire  staff  gage  than  between 
the  two  surface  gages.  Values  of  coherences  are 
near  .98  in  the  energy-containing  part  of  the  spec- 
trum, and  are  always  larger  for  the  pressure-con- 
tinuous wire  staff  cases  than  for  the  two  surface 
gages  which  are  displaced  from  each  other  only  12 
feet  in  the  horizontal. 
W72-00352 


EVALUATION     OF     NATURAL     RIVER     EN- 
VIRONMENTS: PHASE  II, 

State  Univ.  of  New  York,  Binghamton    Research 

Foundation. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00357 


APPARATUS  FOR  CONTROLLING  AMBIENT 
LIGHT  CYCLES  IN  EXPERIMENTAL  EN- 
VIRONMENTS, 

D.  A.  Wickham,  J.  B.  Cagle,  and  F.  Hightower,  Jr. 
Trans  Amer  Fish  Soc.    100  (1):    1971.    128-131. 
Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:  Ambient,  Apparatus,  Controlling,  Cy- 
cles, Environments,  Light. 
W72-00525 
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INVENTORY  OF  GLACIERS  IN  THE  NORTH 
CASCADES,  WASHINGTON, 

Geological  Survey,  Washington,  D.  C. 

A.  Post,  D.  Richardson,  W.  V.  Tangborn,  and  F.  L. 

Rooselot. 

Available  from  gpo,  wash.,  DC  20402-S2.00  (paper 

cover).  Geological  Survey  Professional  Paper  705- 

A,  1971.  26  p,  4  fig,  3  plate,  3  tab,  15ref. 

Descriptors:  'Glaciers,  'Washington,  'Hydrolic 
data,  Data  collections,  Surveys,  Glaciation,  Inter- 
national Hydrological  Decade,  Topography,  Water 
balance,  Movement,  Regimen,  Water  sources, 
Water  yield. 
Identifiers:  North  Cascade  Mountains  (Wash). 

Perennial  bodies  of  ice  in  the  North  Cascades, 
Washington,  having  areas  of  at  least  0.1  square 
kilometer  are  tabulated  and  classified.  The  invento- 
ry, a  contribution  to  the  International  Hydrological 
Decade,  includes  756  glaciers,  covering  267  square 
kilometer,  about  half  of  the  glacier  area  in  the 
United  States  south  of  Alaska.  Listings  include 
glacier's  location,  drainage  basin,  area,  length, 
orientation,  altitude,  and  classification  as  to  form, 
source,  surface,  nature  of  terminus,  and  activity. 
These  glaciers  contribute  annually  about  800  mil- 
lion cubic  meters  of  water  to  stream  flow  in  the 
State  of  Washington.  (Knapp-USGS) 
W72-00060 
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MONTE  CARLO  STUDY  OF  SEISMIC  STRUC- 
TURAL SAFETY, 

Arizona  Univ.,  Tucson;  and  New  Mexico  Univ.,  Al- 
buquerque. 

P.  H.  Wirsching,  and  J.  T.  P.  Yao. 
Proc  Amer  Soc  Civ  Eng,  J  Struct  Div,  Vol  97,  No 
ST5,  p  1497-1519,  May,  1971.  23  p,  16  fig,  2  tab, 
35  ref,  2  append. 

Descriptors:  Analog  computers,  Dynamics, 
'Earthquakes,  Analog  models,  Safety,  Simulation, 
Statistical  analysis,  *Monte  Carlo  method,  'Com- 
puter applications,  Computer  models,  Seismic  stu- 
dies, Computer  programs,  Earth  movements, 
'Structural  behavior,  Seismology,  Bibliographies, 
Earthquake  engineering.  Seismic  investigations, 
Gaussian  distribution. 

A  simulation  of  the  lateral  ground  motion  of  strong 
earthquakes  is  performed  using  a  random  function 
generator  and  an  analog  computer.  The  statistical 
properties  of  the  simulated  earthquake  are  similar 
to  those  of  actual  earthquakes.  The  simulation  is 
then  used  as  the  excitation  applied  to  a  structural 
system,  which  is  also  modeled  on  the  analog  com- 
puter. The  statistical  behavior  of  the  magnitude  of 
the  peak  response  of  the  structure  is  established 
using  a  basic  Monte  Carlo  technique  with  several 
simulations  of  the  earthquake  and  associated  struc- 
tural responses.  The  analog  computer  is  more  ad- 
vantageous than  the  digital  computer  because 
several  simulations  can  be  performed  in  a  relatively 
short  time.  The  Gumbel  Type  I  distribution  of  max- 
ima is  used  to  describe  the  distribution  of  respon- 
ses. The  experimentally  determined  statistical 
parameters  relate  directly  to  the  seismic  safety  of  a 
structure.  A  study  of  the  seismic  reliability  of  the 
bilinear  hardening  system  is  given.  (USBR) 
W72-00072 


COMPUTER  SIMULATION  OF  THE 
HYDROLOGIC-SALINITY  FLOW  SYSTEM 
WITHIN  THE  UPPER  COLORADO  RIVER 
BASIN, 

Utah  State  Univ.,  Logan.   Utah  Water  Research 

Lab. 

M.  Leon  Hyatt,  J.  Paul  Riley,  M.  Lynn  McKee,  and 

Eugene  K.  Israelson. 

Available  from  the  National  Technical  Information 

Service  as  PB-203  674,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Report  PRWG  54- 1 ,  July,  1 970,  255 

p,  109  fig,  31  tab,  85  ref,  9  append.  EPA  Program 

1609ODV21  07/70. 

Descriptors:  Water  quality,  'Colorado  River  basin, 
'Salinity,  'Model  studies,  'Computer  models,  'Ir- 
rigation efficiency,  'River  basins,  Water  demands, 
Water  utilization,  'Forecasting,  Flow,  Utah. 
Identifiers:  San  Juan  River  basin. 

Changes  in  the  hydrologic  equilibrium  of  a  river 
basin  resulting  from  resource  development  also 
produce  changes  in  the  quality  pattern.  Since  the 
burden  of  quality  maintenance  must  be  shared  by 
users  (just  as  are  quantities)  predictions  are  needed 
for  quality  changes  which  might  result  from  con- 
templated development  at  any  specified  location 
within  the  river  system.  This  study  reports  the 
development  of  a  computer  simulation  model  of 
the  water  and  salt  flow  systems  within  the  Upper 
Colorado  River  basin.  Because  of  the  close  rela- 
tionship between  the  hydrologic  and  salinity  flow 
systems,  an  understanding  of  the  hydrologic  system 
is  essential  to  successful  management  of  the  salinity 
system.  In  this  study  development  of  a  hydrologic 
model  is  based  on  water  budgeting  or  accounting 
procedures,  in  which  available  data  on  historical 
water  flows,  municipal  and  industrial  uses,  and  the 
demands  of  agriculture  are  used.  The  salinity 
dimension  is  then  added,  and  the  joint  hydro-salini- 
ty model  is  verified  (calibrated  and  tested)  by  com- 
paring computed  and  observed  output  values.  The 
utility  of  the  model  is  demonstrated  by  applying  it 
to  a  particular  subbasin  of  the  San  Juan  River  and 
predicting  the  effects  on  downstream  water  quanti- 
ty and  quality  of  developing  a  large  irrigation  pro- 
ject within  the  area. 
W72-00084 
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ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  ELM  FORK  TRINI- 
TY RIVER,  TRINITY  RIVER  BASIN,  TEXAS, 
1969, 

Geological  Survey,  Austin,  Tex.  Water  Resources 

Div. 

J.N.  Sanson. 

Geological  Survey  Data  Report,  July  1971 .  47  p.  2 

fig,  3  tab. 

Descriptors:  *Hydrologic  data,  *Data  collections, 
•Small  watersheds,  *Texas,  *  Rainfall-runoff  rela- 
tionships, Water  storage,  Stream  gages,  Rain  gages, 
Water  yield,  Reservoirs,  Surface  waters,  Watershed 
management,  Flood  control. 
Identifiers:  *Trinity  River  Basin  (Tex). 

This  report,  which  is  the  tenth  in  a  series  of  basic- 
data  reports  published  annually  for  the  Elm  Fork 
Trinity  River  study  area,  contains  the  rainfall,  ru- 
noff, and  storage  data  collected  during  the  1969 
water  year  for  the  46.0-square  mile  area  above  the 
stream-gaging  station  Elm  Fork  Trinity  River  near 
Muenster,  Texas.  The  locations  of  floodwater-re- 
tarding  structures  and  hydrologic  instruments  in 
the  area  are  shown.  These  14  structures  provide 
capacity  for  flood-detention  storage  of  10,500 
acre-feet  of  flood  runoff  from  33.5  square  miles  of 
the  46.0  square-mile  drainage  area.  The  average 
rainfall  for  the  1969  water  year  was  33.95  inches, 
or  99.5  percent  of  the  13-year  ( 1957-69)  average. 
The  monthly  rainfall  totals  ranged  from  a  low  of 
1.15  inches  in  December  to  a  high  of  6.38  inches  in 
May.  The  mean  daily  discharge  was  29.9  cfs,  as 
compared  with  the  13-year  (1957-69)  average  of 
20.0  cfs.  Total  runoff  during  the  year  at  the  stream- 
gaging  station  was  21,640  acre-feet,  or  8.82  inches, 
which  is  26  percent  of  the  total  rainfall.  (Woodard- 
USGS) 
W72-00097 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970 -PART  10.  THE  GREAT 
BASIN. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Circular  660,  1971.  39  p,  1  fig,  1 
tab. 

Descriptors:  *Gaging  stations,  *Streams,  ♦Stream- 
flow,  *Great  Basin,  *Documentation,  Hydrologic 
data,  Data  collections,  Reservoirs,  Lakes,  Nevada, 
Idaho,  Utah,  California,  Wyoming,  Oregon,  Sur- 
face waters,  Publications. 

Identifiers:  *  Index,  *Surface-water  records  (Great 
Basin). 

Streamftow  and  reservoir  stations  in  The  Great 
Basin  (in  Nevada  and  parts  of  adjoining  states)  for 
which  records  have  been  or  are  to  be  published  in 
reports  of  the  Geological  Survey  for  periods 
through  September  30,  1970  are  listed.  In  addition 
to  the  continuous-record  gaging  stations,  this  index 
includes  crest-stage  and  low-flow  partial-record 
stations.  A  continuous-record  station  is  a  gaging 
station  on  a  stream  or  reservoir  for  which  the 
discharge,  stage,  or  contents  is  published  on  a  daily, 
weekly,  or  monthly  basis  for  a  continuous  period  of 
time.  A  crest-stage  partial-record  station  is  a 
streamflow  station  for  which  only  the  annual  max- 
imum discharge  is  published  over  a  period  of  years 
for  use  in  floodflow  analyses.  A  low-flow  partial- 
record  station  is  a  streamflow  station  for  which 
only  discharge  measurements  made  at  base  flow, 
when  streamflow  is  primarily  from  groundwater 
storage,  are  published;  measurments  are  generally 
collected  over  a  period  of  five  years  or  more  for  use 
in  low-flow  analyses.  (Woodard-USGS) 
W72-00098 


INDEX   OF  SURFACE-WATER   RECORDS   TO 
SEPTEMBER  30,  1970-PART  15.  ALASKA. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Circular  665,  1971.  21  p,  1  fig,  1 
tab. 


Descriptors:  'Gaging  stations,  'Streams,  'Alaska, 

'Documentation,  'Streamflow,  Hydrologic  data. 

Data    collections,    Publications,    Surface   waters. 

Lakes,  Reservoirs. 

Identifiers:      'Index,      'Surface-water      records 

(Alaska). 

The  streamflow  stations  in  Alaska  (approximately 
600)  for  which  records  have  been  or  are  to  be 
published  in  reports  of  the  Geological  Survey  for 
periods  through  September  30,  1970  are  listed.  In 
addition  to  the  continuous-record  gaging  stations, 
this  index  includes  crest-stage  partial-record  sta- 
tions. A  continuous-record  station  is  a  gaging  sta- 
tion on  a  stream  or  reservoir  for  which  the 
discharge,  stage,  or  contents  is  published  on  a  daily, 
weekly,  or  monthly  basis  for  a  continuous  period  of 
time.  A  crest-stage  partial-record  station  is  a 
streamflow  station  for  which  only  the  annual  max- 
imum discharge  is  published  over  a  period  of  years 
for  use  in  floodflow  analyses.  (Woodard-USGS) 
W72-00099 


STREAMFLOW  ROUTING  FOR  WATER  POL- 
LUTION STUDIES, 
Northeastern  Univ.,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00124 


WATER  RESOURCE  POLLUTANT  H>ENTIFI- 
CATION  BY  DIGITAL  COMPUTER  ANALYSIS 
OF  REMOTE  INFRARED  SENSOR  SPECTRAL 
INTENSITIES, 

Clemson  Univ.,  S.C.  Dept.  of  Electrical  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  05  A. 
W72-00305 


STOCHASTIC        DIFFERENCE        EQUATION 
MODELLING  OF  HYDROLOGIC  PROCESSES, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-00306 


CHARACTERISTICS     AND     FILTERING     OF 
NOISE  IN  LINEAR  HYDROLOGIC  SYSTEMS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-00310 


LINEAR  SYSTEMS  ANALYSIS  IN  HYDROLO- 
GY--THE  TRANSFORM  APPROACH,  THE 
KERNEL  OSCDLLATIONS  AND  THE  EFFECT 
OF  NOISE, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-00317 


FEASIBILITY  OF  COMPUTER  CONTROL  OF 
WASTEWATER  TREATMENT. 

American  Public  Works,  Associated,  Chicago,  111. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-00408 

08.  ENGINEERING  WORKS 
8A.  Structures 


MONTE  CARLO  STUDY  OF  SEISMIC  STRUC- 
TURAL SAFETY, 

Arizona  Univ.,  Tucson;  and  New  Mexico  Univ.,  Al- 
buquerque. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-00072 


MODEL  LAW  TO  IMPROVE  DAM  SAFETY, 

USCOLD  Committee  on   Model  Legislation  for 

State  Safety  of  Dams,  New  York. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00073 


DAMS  AND  ECOLOGY-CAN  THEY  BE  MADE 

COMPATIBLE, 

Civil  Engineering  Magazine,  New  York. 
D.  J.  Turner. 

Civil  Engineering,  Vol  41,  No  9,  p  76-79,  Sep- 
tember 1971.  3  fig. 

Descriptors:  'Dams,  'Ecology,  'Environmental  ef- 
fects, 'Reservoirs,  'Ecosystems,  Dam  design, 
Damsites,  Dam  construction,  Surveys,  Planning, 
Wildlife  conservation,  Fish  conservation.  Diseases, 
Water  quality  control,  Sedimentation,  Watershed 
management,  Water  resources  development. 

A  study  of  the  Aswan  High  Dam  and  the  proposed 
dams  on  Southeast  Asia's  Mekong  River  shows  that 
more  pre-investment  study  is  now  mandatory. 
Egypt's  Aswan  High  Dam  has  produced  7  billion 
kwhr  of  electricity  annually,  has  brought  900,000 
acres  of  land  under  cultivation,  and  has  increased 
the  national  income  by  more  than  $500  million 
each  year.  Egypt's  Aswan  High  Dam  has  con- 
tributed to  a  95  percent  loss  in  the  sardine  catch  in 
the  eastern  Mediterranean;  has  been  a  factor  in  the 
increase  in  the  infection  rate  of  bilharziasis  from 
zero  to  80  percent,  and  is  trapping  over  100  million 
tons  of  silt  annually.  Damming  the  Mekong  River 
will  produce  enormous  amounts  of  power  for 
Southeast  Asia.  The  Pa  Mong  Dam  alone  would  im- 
pound 80  million  acre-ft  of  water  to  produce  20  bil- 
lion kwhr  annually.  In  addition,  the  project  could 
raise  agricultural  production,  needed  to  feed  the 
region's  rapidly  increasing  population.  In  addition 
to  the  resettlement  problem,  stabilizing  of  the 
aquatic  environment  could  lead  to  an  increase  in 
disease  vectors.  This  has  already  happened  in  the 
Nile  basin.  Debilitating  intestinal  diseases  such  as 
schistosomiasis  and  bilharziasis  have  been  trans- 
mitted from  snail  to  fish  to  man  there,  and  ecolo- 
gists  fecr  the  same  thing  could  happen  if  large  dams 
were  built  along  the  Mekong.  Such  problems  as 
destruction  of  fish  and  wildlife,  increase  or  disease, 
and  mass  relocation  of  people  can  often  be  avoided 
by  making  careful  pre-construction  surveys. 
(Woodard-USGS) 
W72-00116 


8B.  Hydraulics 


ANALOG   ANALYSIS   OF   WATER   DISTRIBU- 
TION NETWORKS, 

Kentucky  Univ.,  Lexington. 

For  primary  bibliographic  entry  see  Field  07  A. 

W72-00071 


DESIGN  OF  A  CIRCULAR  HYDRAULIC  JUMP, 

G.  A.  Gachechiladze. 

Hydrotech  Constr,  No  10,  p  949-951,  Oct,  1970.  3 

p,  2  fig,  7  ref. 

Descriptors:  Momentum,  'Momentum  equation, 
'Hydraulic  jump,  'Hydraulic  design,  Energy  dis- 
sipation, 'Energy  dissipators,  Foreign  research, 
Jets,  Foreign  design  practices.  Equations,  Energy 
equation,  Experimental  data,  Velocity,  Integrals, 
Pressure  distribution.  Analysis,  'Fluid  mechanics, 
•Cylinders. 
Identifiers:  USSR. 

Design  procedures  for  cylinder  dissipators  of  ener- 
gy have  been  developed  sufficiently  for  these  highly 
efficient  installations  to  be  brought  into  use.  Design 
of  open  channel,  cylindrical  energy-dissipatoi 
pools,  however,  has  not  been  developed  to  the  ex- 
tent that  these  structures  have  been  accepted 
Design  of  this  type  installation  may  be  based  on  the 
theory  of  circular  hydraulic  jump.  Procedures  foi 
determining  parameters  of  hydraulic  jumps  undei 
spatial  conditions  are  not  applicable  to  circulai 
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iimps.  An  approximate  procedure  for  solving  the 
ircular  jump  problem  is  presented.  (USBR) 
V72-00074 


"RESSURE    DISTRIBUTION    ON    A    CENTER- 
PIVOT  SPRINKLER  IRRIGATION  SYSTEM, 

)epartment  of  Agriculture,  Mitchell,  Nebr.,  and 
>epartment  of  Agriculture,  Fort  Collins,  Colo. 
>.  C.  Kincaid,  and  D.  F.  Heermann. 
rans  Amer  Soc  Agr  Eng,  Vol  1 3,  No  5,  p  556-558, 
*pt-Oct,  1970.  3  p,  3  fig,  5  tab,  5  ref. 

)escriptors:  *Pressure  distribution,  Pressure  head, 
Vater  application  rate,  *Sprinkler  irrigation,  Ir- 
igauon,  Irrigation  engineering,  Water  require- 
lents,  *Irrigation  systems,  Pumping,  *Operating 
osts,  Piplelines,  Head  losses,  Friction  coefficient 
Hydraulic),  Reynolds  number,  Nozzles,  Water  dis- 
ribution  (Applied),  Discharge  (Water), 
dentifiers:  Friction  head,  Moody  diagram. 

lie  center-pivot  irrigation  system  consists  of  a 
prinkler  line  approximately  1 300  ft  long,  rotating 
bout  a  pivot  point  at  one  end.  The  water  is  in- 
roduced  at  the  pivot  point  and  flows  outward 
hrough  the  line,  supplying  each  individual  sprin- 
ter head.  Many  center-pivot  systems  use  6-in. 
ipe,  and  with  the  common  1300-ft  system  there  is 
pressure  drop  of  15  to  20  psi.  The  relatively  high 
ead  loss  may  cause  higher  than  necessary  pump- 
lg  costs  and  provide  higher  pressure  than  required 
or  the  smaller  sprinklers  and  lower  pressures  than 
equired  for  the  large  sprinklers.  Low  pressures 
t suit  in  large  waterdrops  and  a  reduction  in  soil  in- 
ake.  Analyses  indicate  that  pipe  sizes  should  be  in- 
reased  and  pressure  losses  decreased  to  reduce 
limping  costs  and  provide  a  more  uniform  pres- 
ure  distribution.  (USBR) 
V72-0O078 


)PEN  CHANNEL  FLOW, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

engineering. 

)  B  Simons. 

a:  Introduction  to  Fluvial  Processes,  Methuen, 

.ondon ,  p  1 24- 1 45, 1 97 1 .  1 0  fig,  3  tab,  26  ref. 

tescriptors:  *Open  channel  flow,  *Streamflow, 
Sediment  transport,  'Channel  morphology, 
Rivers,  Hydraulic  gradient,  Hydrologic  data,  Flow 
ates.  Boundary  layers,  Reynolds  number,  Stream- 
low  forecasting,  Water  resources  development, 
Uluvial  channels,  Alluvium. 
dentifiers:  'Fluvial  processes. 

lie  characteristics  of  open  channel  flow  in  rivers 
re  of  importance  to  everyone  dealing  with  water 
esources,  whether  from  the  viewpoint  of 
eomorphology,  hydraulics,  flood  control,  naviga- 
lon,  stabilization  of  water-resources  development 
or  municipalities,  and  industry.  The  primary  varia- 
>les  which  affect  the  form  of  bed  roughness  and  re- 
lstance  to  flow  in  sand-bed  alluvial  channels  in- 
lude:  the  slope  of  the  energy  grade  line,  depth, 
ihysical  size  of  the  bed  material  as  related  to  grain 
oughness,  and  fall  velocity  or  effective  median  fall 
liameter  as  related  to  form  resistance.  The  fall 
elocity  or  effective  median  fall  diameter  depends 
in  the  viscosity  and  mass  density  of  the  water  sedi- 
nent  mixture  and  the  mass  density,  size,  and  shape 
if  the  bed  material.  The  effective  median  fall 
liameter  is  defined  as  the  diameter  of  a  sphere  hav- 
ng  a  specific  gravity  of  2.65  and  a  fall  velocity  in 
listilled  water  of  infinite  extent  at  a  temperature  of 
!4  deg  C,  equal  to  the  fall  velocity  of  the  particle 
ailing  alone  in  any  quiescent  stream  fluid  at  stream 
emperature.  The  regimes  of  flow  and  various 
orms  of  boundary  roughness  which  can  occur  in 
illuvial  channels  are  illustrated.  (See  also  W72- 
K)  1 00 )( Woodard-USGS ) 
V72-00108 


IYDRAULIC  GEOMETRY, 

iydney  Univ.  (Australia).  Dept.  of  Geography. 
3.  H.Dury. 

n:  Introduction  to  Fluvial  Processes,  Methuen, 
-ondon,  p  146-156, 1971.  7  fig,  1  tab,  5  ref. 


Descriptors:  *Streamf1ow,  'Sediment  transport, 
'Channel  morphology,  'Hydraulic  gradient,  Flow 
rates,  Stream  gages,  Hydrologic  data,  Boundary 
layers.  Alluvial  channels,  Alluvium,  Sedimentation 
rates,  Sediment  yield,  Sediment  load. 
Identifiers:  'Fluvial  processes. 

Hydraulic  geometry  is  the  graphical  analysis  of  the 
hydraulic  characteristics  of  a  stream  channel. 
These  characteristics  include  width,  depth,  slope, 
discharge,  velocity,  bed  material,  and  load. 
Discharge  can  be  regarded  as  the  only  fully  inde- 
pendent variable.  Bed  material  is  an  independent 
variable  insofar  as  its  properties  are  determined  by 
outcropping  bedrock  in  the  floor  or  sides  of  the 
channel;  amd  it  can  also  be  regarded  as  an  indepen- 
dent variable,  since  its  properties  are  controlled  by 
the  geology  of  the  catchment.  Loose  material,  how- 
ever, will  be  sorted  during  transit,  and  will  also  un- 
dergo reduction  of  size  and  change  of  shape.  At 
many  stations  on  many  rivers,  the  suspended  load 
increases  as  a  power  function  of  discharge,  increas- 
ing as  a  rule  far  more  rapidly  than  discharge  does. 
Like  the  concentration  of  solution-load,  the  con- 
centration of  suspended-sediment  load  is  apt  to  be 
less  at  times  of  very  high  flow  than  at  times  of 
moderate  flow,  simply  because  the  suspended 
material  is  disseminated  through  a  great  volume  of 
water.  Magnitude-frequency  analysis  of  sediment 
transport  shows  that  the  greatest  total  transport  is 
effected  by  discharges  of  modest  magnitude  and 
high  frequency,  similar  to  those  recognized  as 
responsible  for  shaping  the  channels  themselves. 
(See  also  W72-00100)  (Woodard-USGS) 
W72-00109 


RELATION  OF  MORPHOMETRY  TO  RUNOFF 
FREQUENCY, 

Sydney  Univ.  (Australia).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-00112 


EXPERIMENTAL  STUDY  OF  CHANNEL  PAT- 
TERNS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  02E. 
W72-00119 


THE  QUATERNARY  DELTAIC  AND  CHANNEL 
SYSTEM  IN  THE  CENTRAL  GREAT  VALLEY, 
CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-00177 


EFFECT  OF  RAINFALL  ON  THE  RESISTANCE 
IN  CHANNELS  WITH  SHALLOW  FLOW, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricultural 
Engineering. 

K.  C.  Das,  and  L.  F.  Huggins. 

Paper  No  71-211  presented  at  the  1971  Annual 
Meeting  of  American  Society  of  Agricultural  En- 
gineers, Washington  State  University,  June  27-30, 
1971.  20  p,  4  fig,  1  tab,  16  ref.  OWRR  B-003-IND 
(1). 

Descriptors:  'Rainfall-runoff  relationships,  'Small 
watersheds,  'Model  studies,  'Laboratory  tests, 
'Hydraulic  models,  Mathematical  studies, 
Theoretical  analysis,  Reynolds  number,  Open 
channel  flow,  Flow  resistance. 
Identifiers:  'Shallow  channel  flow. 

A  laboratory  catchment  was  built  to  study  overland 
flow  aspects  of  small  watershed  hydrology.  The 
equipment  provided  a  surface  that  could  be 
changed  to  simulate  various  kinds  of  slope  and  sur- 
face roughness.  The  depths  of  flow  at  various 
points  on  the  flow  plane  and  the  flow  rate  were 
measured  directly.  Values  of  the  friction  factor 
were  determined  for  three  roughnesses  and  for  five 
slopes  varying  from  0.01  to  0.05.  The  value  of  fric- 
tion factor  for  rough  surfaces  increases  at  a  given 
rainfall  intensity  and  Reynolds  number  as  the  slope 
increases.  On  a  smooth  surface,  the  rainfall  has  an 


effect    on    the    resistance    and    the    relationship 
between    friction    factor   and    Reynolds   number 
deviates  from  the  theoretical  ones  for  flow  without 
rainfall.  (Woodard-USGS) 
W72-00307 


DESIGN  CONSIDERATIONS  FOR  AGRICUL- 
TURAL DRAINS  ON  THE  COLUMBIA  BASIN 
PROJECT, 

Bureau  of  Reclamation,  Ephrata,  Wash. 

R.  E.  Brohl. 

Pap  No  71-242,  Amer  Soc  Agr  Eng  1971   Annu 

Meet,  Pullman,  Wash,  June  1 97 1 .  1 8  p,  2  fig,  1  tab, 

6  ref. 

Descriptors:  'Irrigated  land,  'Drainage,  Drain 
spacing,  Design,  'Water  table,  Drain  tiles,  Hydrau- 
lic conductivity,  Water  quality,  Saline  soils, 
'Drainage  systems,  Drainage  water,  Agriculture, 
'Waterlogged  land,  Water  users,  Hydraulic  en- 
gineering, Salinity,  Groundwater,  'Observation 
wells,  Planning,  Specific  yield,  Percolation, 
Washington. 
Identifiers:  Columbia  Basin  Project,  Wash. 

The  Columbia  Basin  Project,  with  approximately 
500,000  acres  of  land  under  irrigation,  and  an  ulti- 
mate 1,000,000  acres  to  be  irrigated,  has  ex- 
perienced a  rise  in  the  ground- water  table.  The  rise 
has  exceeded  1 50  ft,  resulting  in  large  areas  being 
affected  by  waterlogging  and  an  increase  in  soil 
salinity.  Many  new  localities  are  being  affected 
each  year.  Designs  have  been  completed  for  con- 
struction of  approximately  940  mi  of  agricultural 
drains  on  the  project.  The  soil  and  cultural  and  so- 
cial environments  greatly  affect  the  design.  How 
these  factors  are  considered  and  integrated  to 
complete  the  design  for  a  drainage  system  to  main- 
tain the  land  in  continued  irrigated  agricultural 
production  is  reviewed.  After  land  has  been 
drained,  landowners  must  leach  the  acreage  to 
reclaim  saline  soils  and  maintain  a  desirable  salt 
balance  acceptable  to  crops.  A  water  quality  moni- 
toring program  is  important  to  assure  that  water 
suitable  for  growing  crops  is  delivered  to  water 
users,  and  to  provide  environmental  data.  (USBR) 
W72-00341 


EFFECT  OF  VALVE  POSITION  IN  A 
SIDEWALL  PORT  FILLING  SYSTEM,  NEW- 
BURGH  LOCK,  OHIO  RIVER:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

James  O.  Farrell,  and  Jackson  H.  Abies,  Jr. 
Available  from  the  National  Technical  Information 
Service  as  AD-724  108,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Technical  report  no.  H-68-4, 
Sep  1968.  23  p,  2  ref. 

Descriptors:  'Dams,  'Hydraulic  models,  'Hydrau- 
lic valves,  Model  studies,  'Locks,  Flow  control. 
Identifiers:  Hydrostatic  tests,  Fluid  flow,  Newburgh 
Lock,  Filling,  Emptying,  Ohio  River. 

This  report  presents  results  of  tests  to  investigate 
the  effect  of  the  relative  position  of  the  filling 
valves  and  port  manifold  on  lock  filling  charac- 
teristics in  a  sidewall  port  system  for  a  1 1 0-  by 
1200-ft  lock.  These  tests  are  supplemental  to 
generalized  tests  on  a  lock  of  this  size  (Cannelton 
Main  Lock,  Ohio  River).  Pressure  and  flow  dis- 
tribution data  revealed  that  the  most  upstream  port 
in  the  manifold  must  be  at  least  6.5  times  the  cul- 
vert height  downstream  from  the  filling  valve  in 
order  to  have  this  port  out  of  the  low  pressure  zone 
created  by  the  valve.  However,  with  as  many  as 
four  ports  in  the  low  pressure  zone  no  differences 
in  filling  time  or  hawser  stresses  could  be  detected 
from  those  obtained  with  the  entire  manifold 
downstream  from  the  low  pressure  zone. 
W72-00346 
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WEBERS  FALLS  LOCK  AND  DAM,  ARKANSAS 
RIVER  NAVIGATION  PROJECT:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

John  J.  Franco,  and  James  E.  Glover. 

Available   from   National   Technical   Information 

Service  as  AD-724  107,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  eport  no  H-69-N, 

August  1969.41  p. 

Descriptors:  'Darns,  'Hydraulic  models,  Sedimen- 
tation, Navigation,  'Flood  control,  'Locks,  Spill- 
ways. 

Identifiers:  River  currents,  Electric  power  produc- 
tion, Oklahoma,  Arkansas  River,  Webbers  Falls 
Dam. 

Webbers  Falls  Lock  and  Dam  will  comprise  a  non- 
navigable  dam  of  12  gated  spillway  bays,  a  1 10-  by 
600-foot  lock  on  the  left  bank,  and  a  three-unit 
powerhouse  with  a  discharge  capacity  of  35,500  cfs 
on  the  right  bank.  A  l:120-scale  fixed-bed  model 
was  used  to  determine  flood  stages  at  the  dam, 
navigation  conditions  in  the  lock  approaches,  ten- 
dency for  sediment  deposition  in  the  lower  lock  ap- 
proach, and  magnitude  of  surges  generated  in  the 
upper  lock  approach  canal  by  lock  filling,  and  to 
develop  modifications  required  to  provide  satisfac- 
tory conditions.  Modifications  to  the  original 
design  required  to  produce  satisfactory  navigation 
conditions  in  the  approaches  to  the  lock  were 
developed  and  flow  conditions  through  the  spillway 
were  improved.  In  general,  results  have  indicated: 
Realignment  of  the  entrance  to  the  upper  lock  ap- 
proach canal  would  be  required  t  eliminate 
hazardous  conditions  for  downbound  tows  attempt- 
ing to  enter  the  canal.  Ports  would  be  required  in 
the  upper  guard  wall  to  reduce  crosscurrents  near 
the  entrance  to  the  upper  lock  approach  canal  and 
to  reduce  surges  resulting  from  lock  filling  opera- 
tions. Surges  would  develop  in  the  upper  lock  ap- 
proach canal  from  lock  filling  operations.  Mag- 
nitude of  the  surge  could  be  reduced  so  that  it 
would  have  no  serious  effect  on  navigation  with 
ports  in  the  upper  guard  wall  and  a  surge  basin  near 
the  lock.  Water-surface  elevations  at  the  dam  em- 
bankment to  the  left  of  the  lock  could  be  lowered 
by  structures  designed  to  eliminate  overbank  flow 
toward  the  embankment  and  improve  the  align- 
ment of  currents  approaching  the  spillway.  Sedi- 
ment below  the  dam  would  be  moved  into  the 
lower  approach  channel  and  could  produce  shoal- 
ing. Size  of  the  surge  basin  and  length  of  the  upper 
guard  wall  could  be  reduced  without  any  apprecia- 
ble effect  on  navigation.  The  amount  of  excavation 
in  the  approach  to  the  spillway  could  be  reduced 
appreciably  without  affecting  flow  through  the 
spillway. 
W72-00347 


ANALYSIS  OF  WAVE  RECORDS, 

Army     Coastal     Engineering     Research    Center, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-00350 


WAVES  GENERATED  BY  PISTON-TYPE 
WAVEMAKER, 

Army     Coastal     Engineering     Research     Center, 
Washington,  D.C. 
O.  S.  Madsen. 

Proceedings,  12th  Coastal  Engineering  Con- 
ference, Wash.  DC,  Sep,  1970,  p  589-607  and 
CERC  reprint  R4-71. 

Descriptors:     'Waves     (Water),     'Mathematical 
models,  Hydrodynamics,  Hydraulics. 
Identifiers:  'Wavemakers. 

When  a  wavemaker  generates  a  finite  number  of 
waves,  it  has  been  found  that  one  of  the  first  and 
one  of  the  last  waves  in  such  a  burst  is  considerably 
larger  than  the  average.  A  mathematical  model, 
based  on  the  linearized  governing  equations,  is 
used  for  the  particular  problem  of  the  waves 
generated   by   a   sinusoidally   moving   piston-type 


wavemaker  starting  from  rest.  Theoretical  results 
for  the  magnitude  of  the  large  wave  relative  to  the 
average  agree  fairly  well  with  experiments;  how- 
ever, the  actual  wave  height  is  smaller  in  the  experi- 
ments than  predicted  by  theory.  It  is  shown,  by  ex- 
tending the  classical  wavemaker  theory  to  second 
order,  that  finite  amplitude  effects  do  not  offer  an 
explanation.  However,  pistons  rarely  fit  the  tank 
dimensions  exactly,  and  an  approximate  evaluation 
indicates  that  the  discrepancy  between  predicted 
and  observed  wave  heights  can  be  attributed  to  the 
effects  of  leakage  around  the  piston. 
W72-00351 


COMPARISON    OF    PRESSURE    AND    STAFF 
WAVE  GAGE  RECORDS, 

Army  Coastal  Engineering  Research  Center. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-00352 


JONES  BLUFF  LOCK  AND  DAM,  ALABAMA 
RIVER  NAVIGATION  PROJECT:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways   Experiment  Station, 

Vicksburg,  Miss. 

John  J.  Franco,  James  E.  Glover,  and  Bertrand  K. 

Melton. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  943,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  technical  report  H-69-17,  Dec 

1969.  35  p. 

Descriptors:  'Dams,  'Hydraulic  models,  'Rivers, 

'Navigation,   'River  flow,   'Locks  (Waterways), 

Test  procedures,  Design  criteria. 

Identifiers:  Alabama,  Jones  Bluff  Dam,  Alabama 

River. 

Jones  Bluff  Lock  and  Dam  is  proposed  for  con- 
struction on  the  Alabama  River  about  245  miles 
above  its  junction  with  the  Tombigbee  River  to 
form  the  Mobile  River  in  south  central  Alabama 
about  45  miles  above  Mobile  Bay.  The  project, 
which  will  provide  a  navigable  pool  for  75  miles  up- 
stream to  the  mouth  of  the  Coosa  River,  comprises 
a  nonnavigable  gated  dam  with  eleven  50-ft-wide 
by  35-ft-high  tainter  gates,  an  84-  by  600-ft  lock  on 
the  left  bank  with  a  maximum  lift  of  45  ft,  and  a 
four-unit  powerhouse  on  the  right  bank  with  a  max- 
imum discharge  capacity  of  35,200  cfs.  A  1:100- 
scale,  fixed-bed  model  reproducing  approximately 
3.6  miles  of  the  Alabama  River  was  used  to  deter- 
mine navigation  conditions  in  the  lock  approaches, 
determine  effects  of  powerhouse  releases,  and 
develop  modifications  required  to  provide  satisfac- 
tory navigation  conditions.  In  general,  the  results 
have  indicated  the  following:  Modification  of  the 
dredging  for  the  upper  approach  channel  and  ports 
in  the  upper  guard  wall  would  be  required  to  pro- 
vide satisfactory  navigaton  conditions  in  the  upper 
approach  to  the  lock.  A  large  eddy  extending  into 
the  lower  lock  approach  would  develop  with 
powerhouse  flow  and  no  flow  through  the  spillway. 
Because  of  the  eddy,  tows  would  experience  con- 
siderable difficulty  in  approaching  the  guide  wall. 
The  difficulties  can  be  eliminated  with  a  wall  or 
dike  extension  to  the  lower  guard  wall.  The  danger 
of  small  boats  being  moved  into  the  powerhouse 
tailrace  can  be  minimized  with  a  200-ft  wall 
between  the  powerhouse  tailrace  and  stilling  basin. 
The  amount  of  rock  excavation  can  be  reduced  ap- 
preciably without  seriously  affecting  flow  condi- 
tions downstream  of  the  dam. 
W72-00359 


NAVIGATION  CONDITIONS  IN  FORT  SMITH 
REACH,  ARKANSAS  RIVER.  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  Miss. 

John  J.  Franco,  and  Louis  J.  Shows. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  975,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  technical  report  H-68-7,  Sep 

1968.  51  p. 


Descriptors:  'Channel  improvement,  'Locks 
(Waterways),  River  flow,  'Dams,  'Hydraulic 
models,  'Rivers,  Navigation,  Levees,  Sedimenta- 
tion. 

Identifiers:  River  currents,  Test  methods,  Arkan- 
sas, Arkansas  River,  Poteau  River,  Waterways 
( Transportation ) . 

The  Fort  Smith  reach  of  the  Arkansas  River, 
located  in  the  Lock  and  Dam  No.  13  pool,  includes 
the  mouth  of  the  Poteau  River  and  is  crossed  by 
two  bridges  850  ft  apart.  An  undistorted  1:120- 
scale,  semifixed-bed  model  reproducing  approxi- 
mately 4  miles  of  the  Arkansas  River  and  adjacent 
overbank  and  the  lower  2  miles  of  the  Poteau  River 
was  used  to  determine  the  regulating  structures  and 
modifications  required  to  develop  a  channel  of  pro- 
ject dimensions,  and  the  modifications  required  to 
the  existing  bridges  to  provide  satisfactory  naviga- 
tion conditions  through  the  reach.  Results  of  the  in- 
vestigation indicate  that:  (1)  The  bridge  spans 
should  be  modified  to  provide  additional  clearance 
and  the  navigation  channel  through  the  bridges 
should  be  maintained  along  the  right  bank.  (2) 
Normal  flow  from  the  Poteau  River  would  have  lit- 
tle effect  on  navigation  through  the  bridges 
downstream.  Overflow  from  the  Arkansas  River 
into  the  Poteau  River  channel  combined  with 
Poteau  River  flow  could  produce  serious  crosscur- 
rents at  the  mouth  of  the  Poteau  River  and  would 
tend  to  increase  shoaling  at  that  point.  (3)  Modifi- 
cations would  be  required  in  the  regulating  struc- 
tures along  the  right  bank  just  upstream  of  the 
mouth  of  the  Poteau  River  and  along  the  left  bank 
to  develop  satisfactory  channel  dimensions  through 
the  reach. 
W72-00360 


MECHANICS  OF  FLOW  FROM  STRATIFIED 
RESERVOIRS  IN  THE  INTEREST  OF  WATER 
QUALITY:  HYDRAULIC  LABORATORY  IN- 
VESTIGATION, 

Army   Engineer   Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  05F. 
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NAVIGATION  CONDITIONS  AT  LOCK  AND 
DAM  NO.  3,  ARKANSAS  RIVER,  ARKANSAS 
AND  OKLAHOMA,  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army   Engineer   Waterways   Experment   Station, 

Vicksburg,  Miss. 

John  J.  Franco,  and  Cody  D.  McKellar. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  973,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  report  no  H-68-8, 

September  1968.  177  p. 

Descriptors:  'Locks  (Waterways),  Spillways, 
'Dams,  Hydraulic  models,  River  currents,  Naviga- 
tion, Sedimentation. 

Identifiers:  Arkansas,  Oklahoma,  Arkansas  River, 
Channel  improvements,  Dredging. 

Lock  and  Dam  No.  3  will  consist  of  a  1 10-  by  600-ft 
lock  and  a  1 260-ft-long,  gated,  nonnavigable  dam. 
A  movable-bed  model,  reproducing  12.8  miles  of 
the  Arkansas  River  to  a  horizontal  scale  of  1:120 
and  vertical  scale  of  1:80,  was  used  to  determine: 
suitability  of  the  proposed  site  for  the  structures; 
adequacy  of  proposed  regulating  works  upstream 
and  downstream  including  a  proposed  cutoff; 
modifications  required  to  provide  adequate  chan- 
nel dimensions  and  safe  navigation  conditions  with 
minimum  maintenance;  and  effects  of  various  cof- 
ferdam and  diversion  plans.  Special  studies  were 
also  conducted  with  the  model  converted  to  a 
1:120  scale  (undistorted).  Test  results  indicated 
that  satisfactory  navigation  conditions  can  be 
developed  with  the  lock  and  dam  at  the  proposed 
site.  Development  of  channel  dimensions  was  af- 
fected considerably  by  the  tendency  of  the  channel 
to  meander  within  the  long,  straight  reach  at  the 
site  and  the  effects  of  dam  gate  operation  on  sedi- 
ment movement.  Regulating  structures  that  pro- 
vided adequate  channel  dimensions  under  typical 
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low  conditions  were  developed,  except  in  the 
lower  lock  approach  channel.  A  satisfactory  plan 
tor  elimination  of  shoaling  in  the  lower  lock  ap- 
proach was  not  developed.  Increasing  the  capacity 
jf  the  ports  in  the  upper  guard  wall  would  eliminate 
lazardous  crosscurrents  in  the  upper  lock  ap- 
)roach  and  reduce  scour  near  the  end  of  the  upper 
juard  wall.  A  fill  along  the  left  overbank  would 
wevent  overbank  flow  moving  toward  the  spillway 
Tom  seriously  affecting  downbound  tows  ap- 
iroaching  the  lock.  In  cofferdam  tests,  water-sur- 
ace  elevations  along  the  upstream  side,  location  of 
naximum  scour,  and  scour  pattern  were  deter- 
nined  together  with  the  factors  affecting  these  con- 
iitions. 
(V72-0O362 


EXPANSION  AND  REVISION  OF  KAWAIHAE 
HARBOR,  HAWAII:  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

\rmy  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

rharles  W.  Brasfield,  and  Claude  E.  Chatham,  Jr. 
kvailable  from  the  National  Technical  Information 
Jervice  as  AD-723  937,  $3.00  in  paper  copy,  $0.95 
n  microfiche.  WES  Technical  report  no  2-806, 
December  1967.  68  p,  6  ref. 

Descriptors:    *Breakwaters,    *Hydraulic    models, 
'Harbors,  Ocean  waves,  Test  procedures. 
dentifiers:   Hawaii,  Harbor  models,   Ocean   cur- 
-ents,  Kawaihae  Harbor. 

A  l:100-scale  model  of  Kawaihae  Harbor,  Hawaii, 
md  sufficient  offshore  area  to  permit  generation  of 
he  required  test  waves  was  used  to  investigate  the 
urangement  and  design  of  certain  proposed  harbor 
mprovements  with  respect  to  wave  action  and  to 
determine  current  directions  and  velocities  in  the 
lavigation  channel.  The  proposed  harbor  improve- 
Tients  consisted  of  (a)  widening  the  entrance  chan- 
lel  and  enlarging  the  turning  basin;  (b)  dredging  a 
small-craft  basin  in  the  rear  of  the  harbor;  and  (c) 
instructing  a  protective  wave  absorber  in  front  of 
the  small-craft  harbor.  A  52-ft-long  wave  machine 
uid  electrical  wave-height  measuring  and  record- 
ng  apparatus  were  utilized  in  model  operation. 
Sase  tests  were  conducted  with  existing  prototype 
;onditions  installed  in  the  model.  Results  of  tests 
aivolving  the  various  improvement  plans  were 
:ompared  with  base  test  results  to  determine  the  ef- 
fectiveness of  the  respective  plans.  It  was  con- 
:luded  from  the  test  results  that  (a)  very  little  im- 
provement of  the  wave  climate  in  the  deep-draft 
harbor  can  be  effected  by  any  of  the  plans  tested, 
(b)  the  proposed  wave  absorber  in  the  rear  of  the 
harbor  will  afford  adequate  protection  to  the  small- 
:raft  basin,  and  (c)  the  proposed  harbor  dredging 
:an  be  effected  without  materially  worsening  the 
existing  wave  climate  in  the  deep-draft  harbor. 
W72-00364 


NAVIGATION  CONDITIONS  AT  LOCK  AND 
DAM  NO.  7,  ARKANSAS  RIVER:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

John  J.  Franco,  and  Cody  D.  McKellar. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  967,  $3.00  in  paper  copy,  $0.95 

in    microfiche.    WES    Technical    report    H-69-3, 

February  1969.  57  p. 

Descriptors:  *Locks  (Waterways),  *Dams, 
•Hydraulic  models,  *Rivers,  Navigation,  River  cur- 
rents, Flow. 

Identifiers:  Test  methods,  Arkansas,  Arkansas 
River,  Little  Rock  (Arkansas). 

Lock  and  Dam  No.  7  will  consist  of  a  1 10-  by  600-ft 
lock  on  the  right  bank  and  a  980-ft-long,  non- 
navigable  dam  of  14  gated  spillway  bays.  A  1:120- 
scale,  semifixed-bed  model,  reproducing  about  7 
miles  of  the  Arkansas  River,  adjacent  overbank 
areas,  the  lock  and  dam,  and  other  structures  that 
might  affect  flow  conditions,  was  used  to  study 
navigation  conditions  in  the  lock  approaches,  the 


design  of  the  upstream  guard  wall,  and  the  location 
and  design  of  any  training  works  needed  to  improve 
navigation  conditions  and  distribution  of  flow 
through  the  spillway  and  along  the  overbank.  A 
self-propelled  model  towboat  and  tow  were  used  to 
study  current  effects  on  navigation  passing  through 
the  locks  and  through  the  proposed  1-430  Bridge  to 
be  located  about  a  mile  upstream  of  the  lock  and 
dam.  Results  of  the  investigations  indicated:  (a) 
Downbound  tows  would  have  difficulty  in  ap- 
proaching the  lock  with  the  upper  lock  approach  as 
originally  designed  because  of  current  alignment; 
no  difficulties  were  found  in  the  lower  lock  ap- 
proach. Satisfactory  navigation  conditions  could  be 
developed  in  the  upper  approach  by  revising  the 
extent  and  placement  of  the  right  bank  revetment. 

(b)  Distribution  of  flow  through  the  three  dam 
gates  near  the  lock,  unsatisfactory  with  the  original 
design,  could  be  improved  by  revision  of  the  right 
bank  revetment  and  end  of  the  upper  guard  wall. 

(c)  Navigation  hazards  will  be  created  by  the  eleva- 
tion of  the  right  bank  of  the  upper  approach  chan- 
nel, the  elevation  of  the  revetment  along  the  left 
bank  of  the  bend  upstream  of  the  proposed  1-430 
Bridge,  and  the  navigation  span  of  the  bridge;  how- 
ever, these  hazards  can  be  minimized  by  careful 
navigation. 

W72-00365 


DESIGN  FOR  EXPANSION  OF  PORT  SAN  LUIS, 
CALD70RNIA;  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

Claude  E.  Chatham,  Jr.,  and  Charles  W.  Brasfield. 
Available  from  the  National  Technical  Information 
Service  as  AD-723  966,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Technical  report  no  H-69-6, 
April  1969.  65  p,  11  ref. 

Descriptors:     'Breakwaters,     Hydraulic     models, 
♦Harbors,  Ocean  waves,  Test  procedures. 
Identifiers:  California,  San   Luis  Obispo  Harbor, 
San  Luis  Obispo  (California),  Port  San  Luis. 

A  l:100-scale  model  of  Port  San  Luis  (formerly 
known  as  San  Luis  Obispo  Harbor),  California,  and 
sufficient  offshore  area  to  permit  generation  of  the 
required  test  waves  was  used  to  investigate  the  ar- 
rangement and  design  of  certain  proposed  harbor 
improvements  with  respect  to  wave  action.  The 
proposed  harbor  improvements  consisted  of  (a)  an 
1 1 50-ft-long  south  breakwater  extending  east- 
northeast  from  Smith  Island,  with  a  370-ft-long 
breakwater  wing  extending  northward  from  this 
structure;  (b)  a  3515-ft-long  detached  breakwater 
with  a  north-northeast  to  south-southwest  align- 
ment, located  approximately  500  ft  seaward  of  the 
Port  San  Luis  Wharf;  (c)  a  1300-ft-long  north 
breakwater  extending  from  a  point  on  shore 
southward  toward  the  north  end  of  the  detached 
breakwater;  and  (d)  development  of  the  inner  har- 
bor by  constructing  landfill  areas  and  boat  slips  for 
the  anchorage  of  small  pleasure  craft.  A  60-ft-long 
machine  and  electrical  wave  height  measuring  and 
recording  apparatus  were  utilized  in  model  opera- 
tion. Base  tests  were  conducted  with  existing  proto- 
type conditions  installed  in  the  model.  Results  of 
tests  involving  the  various  improvement  plans  were 
compared  with  base  test  results  to  determine  the 
relative  effectiveness  of  the  respective  plans.  Of  the 
plans  tested,  the  optimum  configuration  appears  to 
be  that  designated  as  plan  12.  It  was  concluded 
from  the  test  results  that  (a)  the  proposed  1 300-ft- 
long  north  breakwater  and  the  370-ft-long  south 
breakwater  wing  can  be  replaced  by  revetted  fills; 
(b)  the  length  of  the  south  breakwater  should  be  in- 
creased by  400  ft;  (c)  the  northern  end  of  the 
proposed  harbor  should  be  redesigned  to  prevent 
excessive  wave  heights  in  that  area;  (d)  the  op- 
timum harbor  improvement  plan  (plan  12)  will 
provide  sufficient  protection  to  the  inner  harbor 
from  storm  waves  most  of  the  time;  however,  when 
exceptionally  high  storm  waves  from  the  south- 
southwest  deepwater  direction  occur  simultane- 
ously with  high  tide  conditions,  wave  heights  in  the 
northern  part  of  the  harbor  will  reach  magnitudes 
of  approximately  3  ft;  and  (e)  installation  of  the 
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proposed  breakwater  and  other  harbor  structures 
will  not  adversely  affect  wave  conditions  at  the 
Union  Oil  Company  Pier. 
W72-00366 


WAVE  ACTION  IN  MISSION  BAY  HARBOR, 
CALDJORNIA:  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

James  W.  Ball,  and  Charles  W.  Brasfeild. 
Available  from  the  National  Technical  Information 
Service  as  AD-723  968,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  June,  1969.  50  p,  8  tab,  16  photo,  1 1 
plate,  18  ref. 

Descriptors:    'Breakwaters,    'Hydraulic    models, 

♦Harbors,  Ocean  waves. 

Identifiers:  Storms,  Harbor  models,  Test  methods. 

Mechanical      drawings,      Photographs,      Tables, 

California,  Mission  Bay  (California),  Mission  Bay 

Harbor. 

A  hydraulic  model  investigation  of  the  wave-action 
problems  in  Mission  Bay  Harbor  was  conducted  to 
develop  and  test  several  plans  of  improvement 
proposed  for  reducing  wave  heights  within  Quivera 
Basin  and  Glen  Rick  Cove  to  a  satisfactory  level. 
The  l:100-scale  model,  molded  in  cement  mortar, 
reproduced  the  portion  of  the  harbor  requiring 
remedial  action,  and  sufficient  coastline  and 
offshore  bathymetry  to  permit  accurate  simulation 
of  storm-wave  attack  in  the  area.  A  60-ft-long  wave 
machine  and  electrical  wave  height  measuring  and 
recording  apparatus  were  utilized  in  model  opera- 
tion. It  was  concluded  that  modifying  the  curved 
portion  of  the  south  bank  of  the  entrance  channel 
to  a  series  of  right-angled  steps  would  effectively 
provide  adequate  protection  to  Quivera  Basin  and 
Glen  Rick  Cove  during  attack  by  short-period 
storm  waves. 
W72-00367 


ANSONIA-DERBY  LOCAL  PROTECTION  PRO- 
JECT, NAUGATUCK  AND  HOUSATONIC 
RIVERS,  CONNECTICUT:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

Glenn  A.  Pickering,  and  T.  E.  Murphy. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  969,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  report  no  H-69-4, 

April  1969.  43  p. 

Descriptors:  *Levees,  *Hydraulic  models,  Rivers, 
Flow,  *Flood  control,  Riprap. 
Identifiers:  Test  methods,  Connecticut,  Naugatuck 
River,  Housatonic  River,  Arsonia  (Connecticut), 
Derby  (Connecticut). 

The  Ansonia-Derby  project  will  provide  protection 
for  the  cities  of  Ansonia  and  Derby,  Conn.,  from 
flooding  of  the  Naugatuck  and  Housatonic  Rivers. 
The  proposed  plan  for  containing  the  river  flows 
requires  about  13,300  ft  of  earth  dikes  and  6850  ft 
of  flood  walls,  extending  about  2-1/2  miles  along 
the  Naugatuck  River  and  2000  ft  along  the 
Housatonic  River.  A  1 : 1 20-scale  model  was  used  in 
the  investigation  and  reproduced  approximately 
4000  ft  of  the  Housatonic  River  and  16,000  ft  of 
the  Naugatuck  River.  Tests  were  concerned  with 
flow  conditions  at  bridges  and  channel  transitions, 
water-surface  elevations  for  selection  of  grades  for 
the  dikes  and  floodwalls,  and  velocities  for  use  in 
the  design  of  riprap  to  be  placed  on  the  river  side  of 
the  dikes  and  in  portions  of  the  channel.  Flow  con- 
ditions were  poor  and  water  surfaces  were  higher 
than  expected  in  the  upper  reach  of  the  project; 
however,  a  satisfactory  design  was  developed  for 
this  area.  Water-surface  profiles  and  bottom  veloci- 
ties were  obtained  with  the  final  design  for  both  the 
design  discharge  and  the  capacity  flow. 
W72-00368 
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OUTLET  WORKS  FOR  BELTZVILLE  DAM, 
POHOPOCO  CREEK,  PENNSYLVANIA: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment  Station, 

Vicksburg,  Miss. 

Edwin  S.  Melsheimer. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  942,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  report  no  H-69-18, 

December  1969.  45  p. 

Descriptors:    "Darns,    'Hydraulic    models,    Flow, 
Test  procedures,  'Outlet  works,  'Stilling  basins, 
•Intake  structures,  Flood  control. 
Identifiers:        Pennsylvania,        Beltzville        Dam, 
Pohopoco  Creek. 

Model  investigation  of  the  outlet  works  for  the 
Beltzville  Reservoir  was  concerned  with  the  overall 
performance  of  both  the  flood-control  and  selec- 
tive withdrawal  facilities  of  the  intake  structure. 
Ths  study  was  conducted  in  a  l:20-scale  model  of 
the  outlet  works  which  reproduced  a  portion  of  the 
approach  area,  the  intake  structure,  the  outlet  con- 
duit, and  the  hydraulic -jump  type  stilling  basin. 
Modifications  of  the  proposed  outlet  structure 
were  required  to  provide  effective  regulation  of 
flood-control  releases  up  to  about  2000  cfs  and 
water-quality  releases  ranging  from  35  to  300  cfs 
(summer  and  winter  flows).  Subatmospheric  pres- 
sures that  were  detected  in  the  original  design 
water-quality  conduit  in  the  area  below  the  control 
gate  were  eliminated  by  reducing  the  central  angle 
of  the  elbow  above  the  control  gate  from  90  to  82 
deg  and  placing  the  gate  chamber  and  downstream 
chute  on  an  8-deg  slope  (type  2  design).  Pressures 
were  positive  throughout  the  flood-control  conduit 
for  all  full  flow  conditions.  With  gate  openings 
equal  to  or  less  than  50  percent  and  partial  flow 
conditions,  the  discontinuity  due  to  the  intersection 
of  the  horizontal  gate  section  and  sloping  conduit 
produced  subatmospheric  pressures  in  the  im- 
mediate area  of  the  intersection.  Rounding  or 
streamlining  the  area  of  intersection  in  the  proto- 
type structure  should  result  in  acceptable  pressure 
conditions.  Performance  of  the  original  stilling 
basin  was  satisfactory  and  the  height  of  the  basin 
training  walls  was  sufficient  to  prevent  over- 
topping. Protective  stone  is  not  required  in  the  exit 
channel  since  it  will  be  excavated  in  sound  rock. 
W72-00369 


WAVE  ACTION  AND  BREAKWATER  LOCA- 
TION, NOVO  HARBOR,  CALIFORNIA: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

Howard  B.  Wilson. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  95 1 ,  $3.00  in  paper  copy,  $0.95 

in  microfiche.   WES  Technical  report  no  2-799, 

November  1967.  1  36  p,  7  ref. 

Descriptors:    'Breakwaters,    'Hydraulic    models, 
Ocean    waves,   Storms,   Ocean   currents.   Jetties, 
Shore  protection,  Test  procedures. 
Identifiers:  California,  Noyo  Harbor. 

The  entire  Noyo  Cove  at  the  mouth  of  Noyo  River, 
the  lower  0.8  mile  of  Noyo  River,  and  sufficient 
coastline  and  offshore  bothymetry  to  permit  accu- 
rate simulation  of  storm-wave  attack  in  the  area 
were  reproduced  in  a  1 :  100-scale  hydraulic  model, 
equipped  with  wave-generating  and  wave-height- 
measuring  devices,  used  to  predict  the  efficacy  of 
several  proposed  breakwater  plans  in  providing 
suitable  protection  to  sea-going  lumber  barges, 
which  would  be  moored  along  a  proposed  inner- 
harbor  pier,  during  periods  of  storm-wave  attack.  A 
breakwater  plan  consisting  of  a  south  arm  originat- 
ing near  the  south  limit  of  Noyo  Cove  and  extend- 
ing about  1900  ft  in  a  NNW  direction,  plus  a  com- 
panion arm  originating  along  the  bluffs  of  the  north 
limit  of  the  cove  and  extending  about  320  ft  in  a 
WSW  direction  to  provide  a  navigation  entrance 
about  400  ft  wide,  would  provide  the  desired  pro- 
tection to  the  harbor  except  for  a  few  hours  a  year 
when    peak    storm-wave    attack    from    the    NW 


directions  occurs  in  unison  with  the  higher-high- 
water  cycle  of  the  tide.  During  these  short  periods 
of  severe  wave  action,  loading  and  unloading 
operations  inside  the  harbor  would  be  subject  to 
some  delay. 
W72-00370 


OUTLET  WORKS  FOR  NEW  HOPE  RESER- 
VOIR CAPE  FEAR  RIVER  BASIN,  NORTH 
CAROLINA:  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

Edwin  S.  Melsheimer,  and  N.  R.  Oswalt. 
Available  from  the  National  Technical  Information 
Service  as  AD-723  94 1 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Technical  report  no  H-69-14, 
October  1969.  46  p. 

Descriptors:    'Outlet  works,   'Dams,   'Hydraulic 
models,  Flow,  Hydraulic  systems,  'Stilling  basins, 
Test  procedures,  Flood  control,  Design  criteria. 
Identifiers:  New  Hope  Reservoir  (North  Carolina), 
Cape  Fear  River. 

Model  investigation  of  the  outlet  works  for  the  New 
Hope  Reservoir  was  initially  concerned  with  verifi- 
cation and  improvement  of  the  hydraulic  design  of 
the  intake  structure,  conduit,  and  stilling  basin. 
Subsequent  tests  involved  observations  of  the  ef- 
fectiveness of  the  multilevel  intakes  in  providing 
selective  withdrawal  of  flow  from  the  epilimnion  or 
upper  stratum  of  a  stratified  reservoir.  The  study 
was  conducted  in  a  1 :20-scale  model  of  the  outlet 
works  which  reproduced  a  portion  of  the  approach 
area,  the  intake  structure,  the  outlet  conduit,  the 
hydraulic-jump  type  stilling  basin,  and  approxi- 
mately 800  ft  of  exit  channel.  The  proposed  intake 
structure  provided  effective  regulation  of  flood- 
control  releases  as  well  as  those  which  are  desired 
to  provide  quality  water  downstream  during  both 
summer  and  winter.  However,  certain  operational 
procedures  are  necessary  to  prevent  dangerous  su- 
batmospheric pressures  in  the  throat  section  of  the 
water-quality  system.  Flow  conditions  in  the 
original  conduit  intakes,  throughout  the  flood-con- 
trol facilities,  and  downstream  to  the  conduit  outlet 
were  satisfactory  with  pressure  conditions  remain- 
ing positive  for  all  discharges  with  little  or  no  fluc- 
tuation. There  was  no  tendency  for  structural 
vibration  with  either  flood-control  or  water-quality 
flows.  Performance  of  the  original  design  stilling 
basin  was  unacceptable  as  unstable  hydraulic  ac- 
tion and  eddy  formation  resulted  in  very  turbulent 
basin  conditions  with  little  or  no  energy  dissipation. 
Raising  the  elevation  of  the  basin  and  lengthening 
and  modifying  the  transition  section  (types  2  and  3 
basins)  resulted  in  adequate,  if  not  ideal,  per- 
formance. Single  gate  operation  produced  un- 
balanced flow  in  the  basin;  however,  as  single  gate 
operation  is  rarely  necessary,  types  2  and  3  basins 
are  considered  acceptable  for  prototype  construc- 
tion. It  was  determined  that  riprap  protection  is 
required  on  both  banks  of  the  exit  channel. 
W72-00371 


SPILLWAY  FOR  KAYSINGER  BLUFF  DAM 
OSAGE  RIVER,  MISSOURI,  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways   Experiment  Station, 

Vicksburg,  Miss. 

G.  A.  Pickering. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  982,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  report  no  2-809,  Jan 

1968.  48  p. 

Descriptors:   'Spillways,   'Stilling  basins,  'Dams, 
'Hydraulic  models,  River  flow,  Hydrostatic  pres- 
sure, Riprap,  Test  procedures. 
Identifiers:  Missouri,  Osage  River,  Kaysinger  Bluff 
Dam. 

Tests  were  conducted  on  a  1 :60-scale  model  of  the 
Kaysinger  Bluff  Dam  spillway  to  determine  the 
discharge  characteristics  of  the  spillway,  stilling 
basin  performance,  flow  conditions  in  the  outlet 


channel,  and  the  adequacy  of  various  sizes  of  riprap 
in  the  outlet  channel.  The  spillway  consisted  of  an 
ogee  crest  with  four  40-ft-wide  by  47.3-ft-high 
tainter  gates  and  a  hydraulic-jump  type  stilling 
basin.  The  discharge  capacity  of  the  original  design 
spillway  was  slightly  less  than  expected;  however, 
the  capacity  was  increased  by  increasing  the  radius 
of  the  abutments.  An  unstable  surging  of  flow  that 
occurred  on  the  upstream  side  of  the  spillway  gates 
with  the  original  design  during  operation  with  large 
partial  gate  openings  was  eliminated  by  decreasing 
the  length  of  the  gate  piers  upstream  from  the 
gates.  Although  the  original  design  stilling  basin 
performed  satisfactorily,  a  more  economical  and 
efficient  design  was  developed.  The  discharges  at 
which  failure  of  the  riprap  placed  on  the  side  slopes 
of  the  outlet  channel  will  occur  were  determined. 
W72-00372 


NAVIGATION  CONDITIONS  AT  HANNIBAL 
LOCKS  AND  DAM,  OHIO  AND  WEST  VIR- 
GINIA: HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army   Engineer   Waterways  Experiment   Station, 

Vicksburg,  Miss. 

John  F.  Franco,  and  James  E.  Glover. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  944,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  report  no  2-796, 

Sept  1967.  40  p. 

Descriptors:  'Locks  (Waterways),  'Gates,  'Dams, 

'Hydraulic  models,  Navigation,  River  flow.  Test 

procedures. 

Identifiers:  Ohio,  West  Virginia,  Hannibal  Dam, 

Ohio  River. 

Hannibal  Locks  and  Dam  comprises  a  nonnaviga- 
ble  gated  dam  with  eight  1 10-ft-wide  by  29-ft-high 
tainter  gates,  a  1 10-ft-long  fixed-crest  weir  con- 
necting the  spillway  to  the  left  bank,  and  two  paral- 
lel locks  with  clear  chamber  dimensions  of  1 10  by 
1 200  ft  and  1 10  by  600  ft,  on  the  right  bank,  and  a 
maximum  lift  of  21  ft.  A  l:120-scale,  fixed-bed 
model,  reproducing  approximately  3.8  miles  of  the 
Ohio  River,  was  used  to  determine  flow  conditions 
in  the  lock  approaches  and  to  develop  modifica- 
tions required  to  provide  satisfactory  navigation 
conditions.  Results  of  the  investigation  revealed 
that  because  of  the  alignment  of  the  channel, 
velocities  in  the  upper  approach  would  be  high  and 
downbound  tows  with  limited  power  might  ex- 
perience difficulty  in  making  the  approach  to  the 
lock  during  high  flows.  Velocities  in  the  upper  ap- 
proach could  be  reduced  by  excavation  of  the  right 
bank  upstream  of  the  lock  or  by  the  construction  of 
submerged  dikes  along  the  existing  right  bank. 
Navigation  conditions  would  be  better  with  the  ex- 
cavation of  the  right  bank  than  with  only  sub- 
merged dikes  along  the  bank  since  the  excavation 
would  provide  lower  current  velocities  along  the 
bank  and  greater  maneuver  area  landward  of  the 
guard  wall.  Ports  in  the  upper  guard  wall  with  suffi- 
cient capacity  to  pass  most  of  the  flow  intercepted 
would  be  required  to  prevent  crosscurrents  from 
developing  near  the  end  of  the  wall.  The  dam  gates 
could  be  so  operated  as  to  improve  navigation  con- 
ditions in  the  lock  approach  during  controlled  river 
flows.  No  serious  navigation  difficulties  were  in- 
dicated in  the  lower  lock  approach. 
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8C.  Hydraulic  Machinery 


ANALOG   ANALYSIS  OF   WATER   DISTRIBU- 
TION NETWORKS, 

Kentucky  Univ.,  Lexington. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-00071 


DEVELOPMENT  OF  AN  HVDC  SOLID  STATE 
BACK  TO  BACK  ASYNCHRONOUS  TIE, 

Canadian  General  Electric  Co.  Ltd.,  Toronto  (On- 
tario). 
C.  M.  Stairs. 
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Pap,  Manitoba  Power  Conf  EHV-DC,  June  1971. 
19  p,  8  fig,  1 1  ref. 

Descriptors:  'Transmission  (Electrical),  'Direct 
:urrent,  *Converters  (Electrical),  'Interconnected 
systems,  'Extra  high  voltage,  Alternating  current. 
History,  Electrical  equipment,  Electrical  design, 
Coordination,  Thyristors,  Power  transformers, 
Control  systems,  Insulation,  Foreign  design  prac- 
ices 

Identifiers:  'Eel  River  Project,  Can,  Hydro- 
Quebec,  Can,  'Solid  state  devices.  Layout, 
Canada. 

["he  320-mw,  80-kv,  solid-state,  back-to-back 
(synchronous  converter  station  being  constructed 
it  Eel  River  in  New  Brunswick,  Canada,  and 
scheduled  for  operation  in  1972,  represents  a  sig- 
lificant  advance  in  hvdc  transmission  technology, 
rhe  converter  station  will  be  the  first  major  high- 
ioltage,  solid-state  conversion  facility  in  the  world 
ind  the  first  in  which  the  electrical  and  mechanical 
legibility  of  a  modular  thyristor  equipment  con- 
:ept  has  been  used  to  simplify  the  system  and  build- 
rig  designs  and  to  provide  a  scientifically  calcu- 
ated  availability  higher  than  expected  for  more 
:onventional  apparatus  such  as  power  transfor- 
ners.  Studies  of  a  conventional  a-c  interconnection 
letween  the  Hydro-Quebec  and  New  Brunswick 
»wer  systems  indicated  the  existence  of  an  unsta- 
ble condition  which  could  not  be  remedied  by  any 
practical  means.  If  a  tie  between  the  2  systems  were 
.o  be  constructed,  a  d-c  link  would  be  necessary  for 
ndependent  operation  without  regard  to  angular 
msitions  or  frequencies  of  the  systems,  that  is,  the 
ie  must  be  asynchronous.  The  history  of  the  Eel 
liver  Project  is  given,  and  principal  features  of  the 
system,  equipment  designs,  and  the  overall  layout 
selected  for  the  converter  terminal  are  described. 
;USBR) 
W72-00338 


NELSON  RIVER  HVDC  TRANSMISSION  LINE 
POWERS, 

Dominion  Bridge  Co.  Ltd.,  Winnipeg  (Manitoba). 
D.  L.  T.  Oakes. 

Pap,  Manitoba  Power  Conf  EHV-DC,  Winnipeg, 
Can,  June  1 97 1 .  1 7  p,  5  fig,  3  tab,  3  ref. 

Descriptors:  'Transmission  lines,  'Guyed  towers. 
Transmission  towers,  'Direct  current,  'Structural 
design,  Economics,  Wind  pressure,  Safety,  Tem- 
perature, Reliability,  Safety  factors,  Specifications, 
Foreign  design  practices. 

Identifiers:  'Bipolar  transmission  lines,  Tower 
failures,  Canada,  Nelson  River,  Canada,  Tower 
height 

A  major  problem  in  developing  the  Nelson  River 
power  potential  was  the  transmission  of  power 
From  the  generating  station  to  the  Southern 
Canadian  load  centers  near  Winnipeg.  This  in- 
volved SSS  mi  of  harsh  terrain,  extreme  weather 
and  temperature  conditions,  and  very  difficult  ac- 
cess to  the  route.  Economics  contributed  to  the 
decision  that  d-c  be  used  as  the  mode  of  transmis- 
sion. Extensive  studies  established  the  tower  types 
to  be  used,  the  most  economical  tower  heights  and 
spans,  and  the  required  loading  conditions  to  be 
considered.  Two  parallel  bipolar  transmission  lines 
have  been  built  on  the  same  right-of-way  with  a 
spacing  varying  from  2 1 2  ft  to  247  ft  between  lines. 
The  double  line  safeguards  against  possible  lengthy 
interruption  and  is  necessary  to  meet  design 
criteria  that  the  line  be  able  to  withstand  a  fault  on 
any  one  element,  including  that  resulting  from  an 
ocassional  tower  failure.  Ice  and  wind  loading  data 
for  the  line,  general  design  parameters  for  tower 
members,  and  tower  design  data  are  given.  (USBR) 
W72-00339 


HVDC  TRANSMISSION  CONTROL  SCHEMES. 

Manitoba  Univ.,  Winnipeg. 

Pap,  Manitoba  Power  Conf  EHV-DC,  Winnipeg, 
Can,  June  1971.  33  p,  12  fig,  9  ref. 


Descriptors:  'Transmission  (Electrical),  'Direct 
current,  Power  system  stability,  'Control,  'High 
voltage,  Extra  high  voltage,  Inverters,  Load- 
frequency  control.  Converters  (Electrical),  Con- 
trol systems,  Alternating  current,  Foreign  design 
practices.  Reliability,  'Conversion,  Thyristors, 
Electrical  faults,  Electric  power,  'Protection 
(Electrical). 

Identifiers:  Canada,  Solid-state  valves,  Solid  state 
devices. 

Hvdc  transmission  can  be  subdivided  into  3  major 
categories:  (1)  multiterminal  d-d  links,  (2)  2-ter- 
minal  or  point-to-point  d-c  links,  and  (3)  back -to- 
back  d-c  links.  Various  control  schems  for  applica- 
tion to  hvdc  transmission  are  described  and  com- 
pared. The  basic  theory  of  d-c  control  is  explored 
to  provide  a  better  understanding  of  control  func- 
tions, selection  of  schemes,  optimization,  reliabili- 
ty, and  protection.  Conversion  equipment  and  con- 
trols are  the  2  most  important  aspects  in  hvdc 
transmission.  Conversion  is  the  heart  of  the  system, 
and  control  is  responsible  for  supervision  of  the 
proper  functioning  of  the  system.  Controls  in  con- 
junction with  other  facilities  provide  transmission 
system  protection.  In  most  cases  the  control  func- 
tions, proper  operation  and  protection,  are  in- 
separable. Major  parts  of  the  control  scheme  are: 
(1)  power  flow  control  or  master-controller,  (2) 
pole  control  or  current-controller  (for  rectifier)  or 
extinction  angle-controller  (for  inverter),  and  (3) 
bridge  control.  ( USBR ) 
W72-00342 

8D.  Soil  Mechanics 


COOLING  TOWERS, 

R.  D.  Woodson. 

Sci  Amer,  Vol  224,  No  5,  p  70-78,  May  1971.  9  p, 

12  fig,  1  tab. 

Descriptors:  'Cooling  towers.  Cooling  systems, 
'Cooling  water.  Thermal  pollution,  Heat  exchan- 
gers, 'Thermal  powerplants,  Coolants,  Water 
vapor,  Air  circulation,  Air  temperature,  Fans, 
'Evaporation,  Design,  Climatic  data,  Recirculated 
water,  Costs. 

Identifiers:  Thermoelectric  tenerators,  Wet  bulb 
thermometer  method. 

In  a  modern  steam-turbine  electric  powerplant, 
about  40%  of  the  heat  energy  put  into  the  system 
by  burning  fuel  emerges  from  the  plant  as  electrical 
energy.  In  the  majority  of  such  plants,  the  remain- 
ing heat  is  removed  by  drawing  water  from  a 
stream,  lake,  or  body  of  salt  water,  running  it 
through  the  plant  once,  and  then  returning  the 
heated  water  to  its  source.  This  type  cooling  is 
becoming  less  acceptable  as  questions  arise  about 
the  adequacy  of  cooling  water  supplies  and  about 
the  biological  effects  of  warming  natural  bodies  of 
water.  As  an  alternative,  air  is  a  good  coolant  and  a 
few  plants  are  cooled  by  the  dry  system.  However, 
large  volumes  of  air  must  be  moved  and  elaborate 
heat-exchange  surfaces  must  be  provided.  A  more 
practical  alternative  is  the  wet  cooling  tower  where 
air  and  water  serve  as  coolants.  In  such  a  tower,  the 
cooling  water  being  circulated  through  a  plant  falls 
through  a  draft  of  air  and  heat  is  carried  away 
mostly  by  evaporation.  The  rest  of  the  water  is  col- 
lected at  the  bottom  of  the  tower  and  returned  to 
the  cooling  cycle.  The  use  of  cooling  towers  can  be 
expected  to  increase  in  new  generating  plants.  The 
mechanical-draft  wet-type  cooling  tower  will  be 
used  most  because  it  is  more  economical  for  nearly 
all  applications  (USBR) 
W72-00337 


ESTIMATING  SOIL  PERMEABILITY  RATES, 

Harza  Engineering  Co.,  Chicago,  III. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-00345 


TURKEY  CREEK  CHANNEL  STABILITY  STU- 
DIES, FARWELL  UNIT,  MIDDLE  LOUP  DIVI- 


SION, PICKSLOAN  MISSOURI  BASIN  PRO- 
GRAM. 

Bureau  of  Reclamation,  Denver,  Colo.  Engineering 
and  Research  Center. 

Available  from  the  National  Technical  Information 
Service  as  PB-199  291 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Reclamation  report  REC-ERC  7 1  -9, 
January  1971.  II  p. 

Descriptors:  'Cohesive  soils,  'Channel  morpholo- 
gy, Drainage,  Compressive  strength,  Loess,  Chan- 
nel improvement,  Floods. 
Identifiers:  'Channel  stabilization,  Alluvim. 

The  Turkey  Creek  channel  stability  studies  were 
made  to  analyze  the  stability  of  man-made  channels 
in  cohesive  soils  and  to  establish  criteria  for  the 
design  of  future  channels.  One  natural  and  3  chan- 
nelized test  reaches  were  established  from  which 
hydraulic  and  soil  property  data  were  collected. 
Unconfined  compressive  strength  of  the  soils  and 
width-depth  ratios  appear  to  offer  the  best  measure 
of  channel  stability.  Degree  of  vegetation  and  an- 
tecedent moisture  conditions  also  appear  to  affect 
the  channel  stability,  but  were  not  evaluated  in  this 
study.  The  unconfined  compressive  strength  of  the 
soil  seems  to  offer  the  best  basis  for  design  of 
drainage  channels  in  loessial  soils.  Additional  data 
are  required  to  evaluate  channel  stability  of  these 
channels  for  flood  peaks  having  recurrence  inter- 
vals greater  than  S  y  r 
W72-00376 

8E.  Rock  Mechanics  and 
Geology 


STUDY  OF  NATURAL  STRESS  DISTRIBUTION 
IN  ROCK  MASSD7S  WITH  THE  HELP  OF 
SEISMIC-ACOUSTIC  METHODS, 

All-Union    Designing,    Surveying    and    Scientific 
Research  Inst.  Hydroproject,  Moscow  (USSR). 
A.  I.  Savich,  V.  I.  Koptev,  and  E.  A.  Grioriants. 
Pap,  Proc  Sec  Congr  Int  Soc  Rock  Mech,  Vol  1, 
Themes  1-2,  Belgrade,  Yugoslavia,  Sept,  1970.  9  p, 
4  fig,  2  tab,  1 1  ref. 

Descriptors:  'Rock  properties,  'Rock  mechanics, 
Rock  tests,  Laboratory  tests,  'Elastic  waves, 
Deformation,  Velocity,  'Stress  analysis,  Seismic  in- 
vestigations, Stress  distribution,  Stress  waves,  En- 
gineering geology,  'Acoustics,  Field  investigations, 
Analysis,  Graphical  analysis,  Foreign  research. 
Identifiers:  Geotechnics,  USSR. 

The  main  parameters  governing  the  relationship  of 
elastic  wave  velocities  and  stresses  acting  in  rock 
massifs  are  described.  To  determine  stresses  in 
rock,  the  values  of  elastic  wave  velocities  before 
and  during  application  of  pressure  and  the  charac- 
teristics of  interrelations  between  the  velocities  and 
stresses  must  be  known.  Results  of  comprehensive 
field  and  laboratory  studies  to  determine  the  rela- 
tionship of  stresses  and  elastic  wave  velocities  are 
presented.  Generalized  curves  combining  experi- 
mental data  allow  obtaining  calibration  curves  in- 
tended for  determination  of  stress  by  the  2  parame- 
ters elastic  wave  velocity  before  and  during  appli- 
cation of  pressure.  A  method  to  obtain  values  of 
elastic  wave  velocities  by  ultrasonic  measurement 
is  proposed.  The  results  obtained  allow  for  calcu- 
lating components  of  shear  in  various  directions 
and  determining  the  total  shear  vector.  Absolute 
value  of  stresses  and  the  method  of  distribution 
found  by  seismic-acoustic  studies  compare 
favorably  with  the  results  of  stress  studies  by  the 
method  of  unloading.  (USBR) 
W72-00079 


AN  AUTOMATED  TEST  FACILITY  FOR  ROCK 
MECHANICS  RESEARCH, 

Pennsylvania  State  Univ.,  University  Park. 
H.  R.  Hardy,  Jr.,  R.  Stefano,  and  E.  J.  Kimble,  Jr. 
Int.  J  Rock  Mech  Mining  Sci,  Vol  8,  No  I ,  p  1 7-28, 
1971.  16p,  lOfig,  12ref,disc. 
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Field  08— ENGINEERING  WORKS 
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Descriptors:  *Test  facilities,  'Electronic  equip- 
ment, *Rock  mechanics,  Experimental  data, 
Laboratory  equipment,  Digital  systems,  Laborato- 
ries, 'Digital  recording,  Monitoring,  Automation, 
Building  design,  Mechanical  properties,  Research 
equipment,  Research  facilities,  'Data  collection 
systems.  Physical  properties,  Research  and 
development,  Instrumentation. 
Identifiers:  Plotters. 

The  design,  development,  and  operation  of  a  test 
facility  in  the  Department  of  Mining  Rock 
Mechanics  Laboratory  at  Pennsylvania  State 
University  are  described.  The  facility  contains  an 
electronically  programmed  electrohydraulic  load- 
ing system  capable  of  developing  compressive  and 
tensile  loads  up  to  200,000  and  1 20,000  lb,  respec- 
tively. Programming  facilities  are  available  to  per- 
form creep,  stress  relaxation,  and  fatigue  studies, 
and  experiments  under  controlled  rates  of  load, 
strain,  and  deformation.  Two  hydraulic  power  sup- 
plies are  included  for  developing  confining  and 
pore  (internal)  pressures  during  triaxial  loading  ex- 
periments. Facilities  available  for  monitoring 
strains,  loads,  pressures,  and  temperatures  include: 
( 1 )  a  digital  data  acquisition  system  capable  of 
monitoring  up  to  200  channels  of  experimental 
data  at  a  rate  of  20  channels/sec,  and  (2)3  dual- 
channel  strip  chart  recorders  and  an  X-Y  plotter 
for  continuous  recording  of  selected  variables. 
Although  considerable  time  and  effort  have  been 
expended  in  designing  the  facility,  the  convenience 
and  reliability  inherent  in  such  a  facility  should  ac- 
celerate rock  mechanics  research  manyfold. 
(USBR) 
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OPTIMUM  SAMPLE  SIZES  FOR  CONCRETE 
CYLINDER  TESTS  USING  INFORMATION 
THEORY, 

Stanford  Univ.,  Calif. 

F.  Webster. 

J  Amer  Concr  Inst,  Proc,  Vol  68,  No  5,  p  373-379, 

May,  1971.  7  p,  5  fig,  4  tab,  9  ref,  append. 

Descriptors:  'Information  theory,  Optimization, 
Building  codes,  Costs,  Probability  theory,  'Quality 
control,     Sampling,     Tests,     Concrete     control. 


'Concrete  technology,  'Concrete  tests,  Concretes, 
Compressive  strength,  Reinforced  concrete. 

Information  theory  and  Bayesian  decision  statistics 
are  used  in  conjunction  with  a  simple  loss  function 
to  study  the  optimum  size  for  concrete  test  cylin- 
ders. Calculating  the  expected  loss  for  an  increas- 
ing number  of  samples  is  simple  when  the  parame- 
ters of  the  loss  function  are  found.  At  some  point 
the  expected  loss  will  become  minimum  and  the 
optimal  sample  size  will  be  found.  Results  are 
presented  in  figures  of  optimal  sample  size  versus 
replacement  costs  and  in  tables  of  probabilities  as- 
sociated with  different  optimum  sample  sizes. 
(USBR) 
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MODEL  LAW  TO  IMPROVE  DAM  SAFETY, 

USCOLD  Committee  on   Model   Legislation  for 

State  Safety  of  Dams,  New  York. 

For  primary  bibliographic  entry  see  Field  06E. 
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GEOTHERMAL  EXPLORATION, 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00077 


AN  AUTOMATED  TEST  FACILITY  FOR  ROCK 

MECHANICS  RESEARCH, 

Pennsylvania  State  Univ.,  University  Park. 

For  primary  bibliographic  entry  see  Field  08E. 
W72-00344 

81.  Fisheries  Engineering 


THE  FISHERY  POTENTIAL  OF  FOUR 
AQUATIC  ENVIRONMENTS  CREATED  BY  IN- 
TERSTATE   ROUTE    91    CONSTRUCTION    IN 


MASSACHUSETTS, 


Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-00135 


HARVESTING    COASTAL    PELAGIC    FISHES 
WITH  ARTIFICIAL  LIGHT  AND  PURSE  SEINE, 

D.  A.  Wickham. 

Commer  Fish  Rev.  33  (1):  1971.  30-38.  Copyright 
1971,  Biological  Abstracts,  Inc. 
Identifiers:  Artificial,  Catch,  Coastal,  Fishes,  Har- 
vesting, Light,  Pelagic,  Purse,  Seine,  Statistics. 
W72-00533 

09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


NOTES    ON    SEDIMENTATION    ACTIVITIES, 
CALENDER  YEAR  1970. 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-00318 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


NOTES    ON    SEDIMENTATION    ACTIVITIES, 
CALENDER  YEAR  1970. 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-00318 


OCEAN  OUTFALL  DESIGN:  PART  I  -  LITERA- 
TURE REVIEW  AND  THEORETICAL 
DEVELOPMENT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-00356 


A  LIST  OF  SCIENTIFIC  AND  SEMI-POPULAR 
PERIODICALS  ON  INLAND  FISHERIES  AND 
AQUACULTURE. 

FAO  (Food  Agr  Organ  U  N)  Fish  Circ.  311.  1970. 
1-4.  Copyright  1971,  Biological  Abstracts,  Inc. 
Identifiers:   Aquaculture,   Fisheries,   Inland,   List, 
Periodicals,  Popular,  Scientific. 
W72-00531 
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Summer  Rainfall  over  the  Santa  Catalina 

Mountains, 

W72-00168  2B 

KKANSAS  POLLUTION  CONTROL 
OMMISSION,  LITTLE  ROCK. 

Annual  Progress  Report  1969-1970. 


ARMY  COASTAL  ENGINEERING  RESEARCH 
CENTER. 

Comparison  of  Pressure  and  Staff  Wave  Gage 

Records, 

W72-00352  7B 

ARMY  COASTAL  ENGINEERING  RESEARCH 
CENTER,  WASHINGTON,  D.C. 

Analysis  of  Wave  Records, 

W72-00350  7B 

Waves  Generated  by  Piston-Type  Wavemaker, 
W72-00351  8B 

ARMY  ENGINEER  DISTRICT,  TULSA,  OKLA. 

Oklahoma  Copan  Lake.  Little  Caney  River, 
Flood  Control,  Water  Qaulity,  Water  Supply, 
Fish  and  Wildlife  and  Recreation  Lake  Located 
in  Washington,  County. 
W72-00348  6G 

ARMY  ENGINEER  WATERWAYS 
EXPERIMENT  STATION,  VICKSBURG,  MISS. 

Effect  of  Valve  Position  in  a  Sidewall  Port 
Filling  System,  Newburgh  Lock,  Ohio  River: 
Hydraulic  Model  Investigation, 
W72-00346  8B 

Webers  Falls  Lock  and  Dam,  Arkansas  River 

Navigation  Project:  Hydraulic  Model 

Investigation, 

W72-00347  8B 

Expansion  of  Santa  Barbara  Harbor, 
California.  Hydraulic  Model  Investigation, 
W72-00349  6B 

Jones  Bluff  Lock  and  Dam,  Alabama  River 

Navigation  Project:  Hydraulic  Model 

Investigation, 

W72-00359  8B 

Navigation  Conditions  in  Fort  Smith  Reach, 

Arkansas  River.  Hydraulic  Model 

Investigation, 

W72-00360  8B 

Mechanics  of  Flow  from  Stratified  Reservoirs 
in  the  Interest  of  Water  Quality:  Hydraulic 
Laboratory  Investigation, 
W72-00361  5F 

Expansion  and  Revision  of  Kawaihae  Harbor, 
Hawaii:  Hydraulic  Model  Investigation, 
W72-00364  8B 

Navigation  Conditions  at  Lock  and  Dam  No.  7, 

Arkansas  River:  Hydraulic  Model 

Investigation, 

W72-00365  8B 

Design  for  Expansion  of  Port  San  Luis, 
California;  Hydraulic  Model  Investigation, 
W72-00366  8B 

Wave  Action  in  Mission  Bay  Harbor, 
California:  Hydraulic  Model  Investigation, 
W72-00367  8B 

Ansonia-Derby  Local  Protection  Project, 
Naugatuck  and  Housatonic  Rivers, 
Connecticut:  Hydraulic  Model  Investigation, 
W72-00368  8B 

Outlet  Works  for  Beltzville  Dam,  Pohopoco 
Creek,  Pennsylvania:  Hydraulic  Model 
Investigation, 


Wave  Action  and  Breakwater  Location,  Noyo 

Harbor,  California:  Hydraulic  Model 

Investigation, 

W72-00370  8B 

Outlet  Works  for  New  Hope  Reservoir  Cape 
Fear  River  Basin,  North  Carolina:  Hydraulic 
Model  Investigation, 
W72-00371  8B 

Spillway  for  Kaysinger  Bluff  Dam  Osage 

River,  Missouri,  Hydraulic  Model 

Investigation, 

W72-00372  8B 

Navigation  Conditions  at  Hannibal  Locks  and 
Dam,  Ohio  and  West  Virginia:  Hydraulic 
Model  Investigation, 
W72-00373  8B 

ARMY  ENGINEER  WATERWAYS 
EXPERMENT  STATION,  VICKSBURG,  MISS. 

Navigation  Conditions  at  Lock  and  Dam  No.  3, 
Arkansas  River,  Arkansas  and  Oklahoma, 
Hydraulic  Model  Investigation, 
W72-00362  8B 

ARMY  TERRESTRIAL  SCIENCES  CENTER, 
HANOVER,  N.H. 

On  the  Rates  of  Growth  of  Grains  and  Crystals 

in  South  Polar  Fim, 

W72-00329  2C 

ATOMIC  ENERGY  COMMISSION, 
WASHINGTON,  D.C. 

Licensing  of  Production  and  Utilization 
Facilities-Implementation  of  National 
Environmental  Policy  Act  of  1969. 
W72-00300  5G 

AUBURN  UNrV.,  ALA. 

Movement-Behavior  in  Three  Species  of 
Colonial-Nesting  Wading  Birds:  A  Radio- 
Telemetric  Study, 
W72-00051  7B 

Effects  of  Radiation  on  Textile  Wastes  and 

Starch  Solutions, 

W72-00410  5D 

AUBURN  UNIV.,  ALA.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Ditch  Drainage  of  Anisotropic 

Nonhomogeneous  Porous  Media:  A  Model 

Study, 

W72-00309  2G 

AUBURN  UNIV.,  ALA.  DEPT.  OF  CIVIL 
ENGINEERING. 

A  Study  Of  Color  Removal  From  Textile  Dye 

Wastes  By  Chemical  Coagulation, 

W72-00049  5D 


Coagulation  Of  Textile  Dye  Wastes, 
W72 -00050 


5D 


AUCKLAND  UNIV.  (NEW  ZEALAND).  DEPT. 
OF  MEDICINE. 

Water  Structure  as  a  Determinant  of  Ion 

Distribution  in  Living  Tissue, 

W72-00207  IB 

AUSTRALIAN  NATIONAL  UNTV.,  CANBERRA. 
RESEARCH  SCHOOL  OF  BIOLOGICAL 
SCIENCES;  AND  AUSTRALIAN  NATIONAL 
UNIV.,  CANBERRA.  DEPT.  OF 
ENVIRONMENTAL  BIOLOGY. 

The  Relative  Role  of  Stomata  in  Transpiration 

and  Assimilation, 
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W72-00175 
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W72-00014 
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W72-00101 
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BECHTEL  CORP.,  SAN  FRANCISCO,  CALIF. 
ENVIRONMENTAL  SYSTEMS  GROUP. 

Studies  of  Municipal  Wastewater  Renovation 

For  Industrial  Water, 

W72-00045  5D 

BEDFORD  INST.,  DARTMOUTH  (NOVA 
SCOTIA).  ATLANTIC  OCEANOGRAPHIC  LAB. 

Sand  Waves  on  Browns  Bank  Observed  from 

the  Shelf  Diver, 

W72-00130  2J 

BEDFORD  INST.,  DARTMOUTH  (NOVA 
SCOTIA).  ATLANTIC  OCEANOGRAPHIC  LAB. 

Sedimentological  Sampling  and  Results  from 
the  Diver  Lock-out  Facility  of  the  Submersible 
Shelf  Diver,  Bay  of  Fundy,  Nova  Scotia, 
W72-00131  2L 

BERNARD  COLL.,  NEW  YORK. 

Ecological  Determinants  In  Pollution  Control 

Systems, 

W72-00232  5G 

BIRMINGHAM  UNTV.  (ENGLAND).  DEPT.  OF 
PHYSICS. 

The  Mechanical  Properties  of  Single  Crystals 

of  Pure  Ice, 

W72-00336  2C 

BRISTOL  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Infiltration,  Throughflow,  And  Overland  Flow, 
W72-00105  2G 


Erosion  by  Water  on  Hillslopes, 
W72-00106 


2J 


BRISTOL  UNIV.  (ENGLAND).  DEPT.  OF 
GEOLOGY. 

The  Bristol  Fall  Column  for  Coarse  Sediment 

Grading, 

W72-00057  2J 

BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 
SCHOOL  OF  LAW. 

International  Law  and  Pollution  of 

International  Rivers  and  Lakes, 

W72-00280  5G 

Oil  Pollution  Problems  on  the  Pacific  Coast, 
W72-00281  5G 

BRITISH  METEOROLOGICAL  OFFICE, 
BRACKNELL  (ENGLAND). 

Possible  Effects  of  Human  Activity  on  World 

Climate, 

W72-00171  5C 

BUREAU  OF  RECLAMATION,  DENVER, 
COLO.  ENGINEERING  AND  RESEARCH 
CENTER. 

Turkey  Creek  Channel  Stability  Studies, 
Farwell  Unit,  Middle  Loup  Division,  Picksloan 
Missouri  Basin  Program. 
W72-00376  8D 

BUREAU  OF  RECLAMATION,  EPHRATA, 
WASH. 

Design  Considerations  for  Agricultural  Drains 

on  the  Columbia  Basin  Project, 

W72-00341  8B 

CALGON  CORP.,  PITTSBURGH,  PA. 

New  Applications  of  On-stream  Analysers  in 

Pulp  Mills, 

W72-00009  5A 

Coagulants  for  Waste  Water  Treatment, 


CALD70RNIA  STATE  DEPT.  OF  PUBLIC 
HEALTH, BERKELEY. 

Problems  in  Obtaining  Adequate  Sewage 

Disinfection, 

W72-00419  5D 

CALIFORNIA  STATE  DEPT.  OF  WATER 
RESOURCES,  LOS  ANGELES. 

Satisfying  Water  Needs  in  Southern  California, 
W72-00340  6D 

CALTFORNIA  UNTV.,  BERKELEY. 

Transcripts  of  the  Speeches,  National 
Conference  on  Environmental  Law. 
W72-00468  6E 

The  Legal  Future:  New  Theories  of 

Environmental  Protection, 

W72-00469  6E 

Economic  and  Technical  Problems  in 

Environmental  Litigation. 

W72-0O470  6E 

The  Functions  and  Features  of  Private 

Litigation  in  the  Growth  of  Environmental 

Law, 

W72-00471  6E 

The  Legal  Profession's  Leadership  in 
Rebuilding  Environmental  Quality, 
W72-00472  6E 

Environmental  Lawyer  in  the  Lion's  Mouth: 

Litigation  Before  and  Against  Administrative 

Agencies, 

W72-00473  6E 

Defenses  and  the  Role  of  Industry  Lawyers, 
W72-00474  6E 

CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
GEOGRAPHY. 

The  Quaternary  Deltaic  and  Channel  System  in 
the  Central  Great  Valley,  California, 
W72-00177  2J 

CALIFORNIA  UNIV.,  LOS  ANGELES.  DEPT. 
OF  BOTANICAL  SCIENCES. 

Model  for  Iso-Osmotic  Water  Flow  in  Plant 

Roots, 

W72-00178  21 

CALIFORNIA  UNIV.,  LOS  ANGELES.  DEPT. 
OF  GEOGRAPHY. 

A  Global  Classification  of  Solar  Radiation, 
W72-00169  2D 

CALIFORNIA  UNIV.,  RIVERSIDE. 

Evaluation  Strategies  and  Water  Resource 

Development, 

W72-00429  6B 

CALIFORNIA  UNIV.,  RIVERSIDE.  DEPT.  LIFE 
SCIENCES. 

Some  Aspects  of  Water  Balance  in  Tenebrionid 
Beetles  and  a  Thysanuran  From  the  Namib 
Desert  of  Southern  Africa, 
W72-00184  21 

CALIFORNIA  WATER  RESOURCES  CONTROL 
BOARD,  SACRAMENTO. 

San  Francisco  Bay-Delta  Water  Quality 

Control  Program:  Final  Report. 

W72-00454  5G 

CAMBRIDGE  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

World  Erosion  and  Sedimentation, 


The  Drainage  Basin  As  The  Fundamental 

Geomorphic  Unit, 

W72-00102  2J 

The  Role  Of  Water  In  Rock  Disintegration, 
W72-O0103  2J 


Periglacial  Morphometry, 
W72-00111 

Climatic  Geomorphology, 
W72-00113 
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2E 


CANADIAN  GENERAL  ELECTRIC  CO.  LTD., 
TORONTO  (ONTARIO). 

Development  of  an  HVDC  Solid  State  Back  to 

Back  Asynchronous  Tie, 

W72-00338  8C 

CAPE  TOWN  UNTV.  (SOUTH  AFRICA).  DEPT. 
OF  BOTANY. 

Some  Aspects  of  Resource  Use  in  Relation  to 

the  Orange  River  Project, 

W72-00185  3F 

CATHOLIC  UNIV.,  OF  AMERICA, 
WASHINGTON,  D.C. 

Light  Scattering  and  Ultrasonic  Investigations 
of  Relaxation  in  Aqueous  Solutions, 
W72-00378  1A 

CENTER  FOR  THE  ENVIRONMENT  AND 

MAN. 
A  Return  to  the  Coast, 
W72-00393  2L 

CENTER  FOR  THE  ENVIRONMENT  AND  MAN 
INC.,  HARTFORD,  CONN. 

Global  Environmental  Monitoring, 
W72-00162  5C 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  GRENOBLE  (FRANCE). 
LABORATOIRE  DE  GLACIOLOGIE. 

The  Dynamics  of  Temperature  Glaciers  from 

the  Detailed  Viewpoint, 

W72-00087  2C 

CHRYSLER  CORP.,  DETROIT,  MICH. 

Wastewater  Treatment  At  The  Chrysler  Corp. 

Toledo  Machining  Plant, 

W72-00023  5D 

CINCINNATI  UNIV.,  OHIO. 

Reaeration  through  Low  Dams  in  the  Ohio 

River, 

W72-00032  5G 

Clarification  of  the  Lime  Bearing  Wastes  from 

a  Sole  Leather  Tannery, 

W72-O0434  5D 

CIVIL  ENGINEERING  MAGAZINE,  NEW 
YORK. 

Dams  And  Ecology-Can  They  Be  Made 

Compatible, 

W72-00116  8A 

CLEMSON  UNIV.,  S.C. 

Measurement  of  Interflow  and  Deep  Seepage 

on  Piedmont  Watersheds, 

W72-00311  2G 

CLEMSON  UNIV.,  S.C.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Distribution  of  Moisture  in  the  Unsaturated 
Profile  on  a  Piedmont  Watershed, 
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W72-00447 
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W72-00395 


6B 


XEMSON  UNIV.,  S.C.  DEPT.  OF 
ELECTRICAL  ENGINEERING. 

Water  Resource  Pollutant  Identification  by 
Digital  Computer  Analysis  of  Remote  Infrared 
Sensor  Spectral  Intensities, 
W72-00305  5A 

:OLD  REGIONS  RESEARCH  AND 
ENGINEERING  LAB.,  HANOVER,  N.H. 

Spring  Breakup  of  the  Delta  River,  Alaska, 
W72-00094  2C 

The  Growth  of  Bonds  and  the  Increase  of 
Mechanical  Strength  in  a  Dry  Seasonal  Snow- 
Pack, 
W72-00334  2C 

OLORADO  STATE  UNTV.,  FORT  COLLINS. 
)EPT.  OF  CIVIL  ENGINEERING. 

Open  Channel  Flow, 

W72-00108  8B 

:OLORADO  STATE  UNTV.,  FORT  COLLINS. 
9EPT.  OF  GEOLOGY. 

Geomorphic  Implications  of  Climatic  Changes, 
W72-00114  2E 

Experimental  Study  Of  Channel  Patterns, 
W72-00119  2E 


COLORADO  UNIV.,  DENVER. 

Interbasin  Transfers:  Do  We  Need  Them, 
W72-00402 


6D 


COLUMBIA  UNIV.,  N.Y.  SCHOOL  OF  LAW. 

Principles  of  Responsibility  in  International 

Law, 

W72-00251  6E 

COLUMBIA  UNIV.,  NEW  YORK. 

International  Developments  In  Water  Pollution 
Control:  Principles  Of  Responsibility: 
Continental  Europe, 
W72-00234  5G 

COMITATO  NAZIONALE  PER  L'ENERGIA 
NUCLEARE,  LA  SPEZIA  (ITALY). 
LABORATORIO  PER  LO  STUDIO  DELLA 
CONTAMINAZIONE  RADIOATTIVA  DEL 
MARE. 

The  Importance  of  Avoiding  Chemical 

Contamination  for  a  Successful  Cultivation  of 

Marine  Organisms, 

W72-00149  5C 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CAMBERRA  (AUSTRALIA).  RANGELANDS 
RESEARCH  UNIT. 

Vegetation  Studies  in  the  Simpson  Desert, 

NX, 

W72-00182  21 

CONSOLIDATED  EDISON  CO.  OF  NEW  YORK, 

INC.,  N.Y. 
Power  for  Tomorrow:  The  Siting  Dilemma, 
W72-00269  5G 

COOKE,  MOULTON,  BELL1NGH  AM  AND 
LONGO,  BILLINGS,  MONT. 

Possible  Liabilities  Arising  from  Violations  of 

Conservation  Orders, 

W72-OO220  6E 

COPELAND  PROCESS  CORP.,  OAK  BROOK, 
ILL. 

The  Copeland  Process  Fluid  Bed  System  and 
Pollution  Control  World  Wide, 


CORNELL,  HOWLAND,  HAYES,  AND 
MERRYFIELD/HHX,  CORVALLIS,  OREG. 

The  Concept  of  Wastewater  Reclamation, 
W72-00012  5D 

CORNELL,  HOWLAND,  HAYES, 
MERRYF1ELD/H1LL,  CORVALLIS,  OREG. 

Industrial  Effluents  of  the  Northwest, 
W72-00427  5G 

CORNELL  UNIV.,  ITHACA,  N.Y.  DEPT.  OF 
CITY  AND  REGIONAL  PLANNING. 

Multistage  Marginal  Cost  Model  of  Investment- 
Pricing  Decisions:  Application  to  Urban  Water 
Supply  Treatment  Facilities, 
W72-00386  6C 

CORPS  OF  ENGINEERS,  OMAHA,  NEBR. 

Food  Plain  Information,  Bad  River  at  Fort 

Pierre,  South  Dakota. 

W72-00055  4A 


Clarification  Of  Turbid  Water  By  Filter 

Fabrics, 

W72-00120 


5G 


COUNCIL  FOR  SCTENTTFIC  AND  INDUSTRIAL 
RESEARCH,  PRETORIA  (SOUTH  AFRICA). 
NATIONAL  PHYSICAL  RESEARCH  LAB. 

Pressures  Inside  Freezing  Water  Drops, 
W72-00088  2C 

COUNCIL  ON  ENVIRONMENTAL  QUALITY, 
WASHINGTON,  D.C. 

National  Oil  and  Hazardous  Substances 

Pollution  Contingency  Plan. 

W72-00301  6E 

DELAVAL  SEPARATOR  CO., 

POUGHKEEPSIE,  N.Y. 
Process  Control  of  Centrifuge  Operations, 
W72-00017  5D 

DELAWARE  RIVER  BASIN  COMMISSION, 
TRENTON,  NJ. 

Positive  Incentives  And  Negative  Controls, 
W72-00240  5G 

DEPARTMENT  OF  AGRICULTURE, 
MITCHELL,  NEBR.,  AND  DEPARTMENT  OF 
AGRICULTURE,  FORT  COLLINS,  COLO. 

Pressure  Distribution  on  a  Center-pivot 

Sprinkler  Irrigation  System, 

W72-00078  8B 

DEPARTMENT  OF  DEFENSE,  WASHINGTON, 
D.C. 

Environmental  Considerations  in  Department 

of  Defense  Actions. 

W72-00295  6E 

DEPARTMENT  OF  FISHERIES  AND 
FORESTRY,  OTTAWA  (ONTARIO).  INLAND 
WATERS  BRANCH. 

Methods  for  Chemical  Analysis  of  Waters  and 

Wastewaters, 

W72-00086  2K 

DEPARTMENT  OF  FISHERIES  AND 
FORESTRY,  SAINTE  FOY  (QUEBEC). 

Exotic  Pebbles  in  Quaternary  Deposits  from 

the  South  Coast  of  the  St.  Lawrence  Estuary, 

Quebec, 

W72-00134  2L 

DEPARTMENT  OF  THE  ARMY, 
WASHINGTON,  D.C. 

The  Evolution  of  a  Funding  Policy, 


DOMINION  BRIDGE  CO.  LTD.,  WINNIPEG 
(MANITOBA). 

Nelson  River  HVDC  Transmission  Line 

Towers, 

W72-00339  8C 

DORR  OLIVER,  INC.,  STAMFORD,  CONN. 

The  Use  of  Ultrafiltration  Membranes  for 

Activated  Sludge  Separation, 

W72-00034  5D 

DUKE  UNIV.,  DURHAM.  MARINE  LAB. 

Organic  Carbon  in  Sediments  of  the  North 

Carolina  Continental  Rise, 

W72-00092  2J 

DURHAM  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

The  Geomorphology  And  Morphometry  Of 

Glacial  And  Nival  Areas, 

W72-00110  2C 

EIDGENOESSICHE  ANSTALT  FUR 

WASSERVERSORGUNG, 

ABW ASSERREIN1GUNG  AND 

GEWAESSERCHURTZ,  ZURICH 

(SWITZERLAND). 
Nitrogen  Cycle  and  Primary  Production  in 
Mesotrophic  Lake  Lucerne  (Horwer  Bay)  and 
in  Eutrophic  Red  Lake  with  Special  Regard  to 
Nitrates  as  Limiting  Factors  (Stickstoff- 
Kreislauf  und  Primaproduktion  im 
Mesotrophen  Vier-Waldstattrsee  (Horwer 
Bucht)  und  im  Eutrophen  Rotsee,  mit 
Besonderer  Bemcksichtigung  des  Nitrats  als 
Limitierenden  Faktors), 
W72-00158  5C 

EMSCHERGENOSSENSCHAFT  ESSEN  (WEST 
GERMANY):  AND  LTPPEVERBAND,  ESSEN 
(WEST  GERMANY). 

Purification  of  Wastes  From  a  German  Yeast 

Plant, 

W72-00446  5D 

ENERGY  SYSTEMS,  INC.,  MELBOURNE,  FLA. 

Biological-Gamma-Radiation  System  for 

Sewage  Processing, 

W72-00383  5D 

ENGINEERING-SCIENCE,  INC.,  OAKLAND, 
CALIF. 

Chlorinated  Hydrocarbons:  Emerging 

Implications  in  Regional  Planning, 

W72-00038  5B 

ENVIRONMENTAL  POLLUTION  CONTROL, 
INC.,  OCONOMOWOC,  WIS. 

Systemation  in  Using  the  Rotating  Biological 
Surface  (RBS)  Waste  Treatment  Process, 
W72-00435  5D 

ENVIRONMENTAL  PROTECTION  AGENCY, 
PORTLAND,  OREG.  WATER  QUALITY 
OFFICE. 

Cattle  Feedlots  and  Alternatives  for  Waste 

Management, 

W72-00428  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  D.C. 

State  Certification  of  Activities  Requiring 

Federal  License  or  Permit. 

W72-00293  61 

ENVIRONMENTAL  SCIENCE  SERVICES, 
CORP.,  STAMFORD,  CONN. 

Manpower  Requirements  and  Needs  for  Waste 
Water  Treatment  Facility  Operation, 
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W72-00033  5D 

FEDERAL  POWER  COMMISSION, 
WASHINGTON,  D.C. 

Water  Quality  Standard  Certifications. 
W72-00294  6E 

FEDERAL  WATER  POLLUTION  CONTROL 
ADMINISTRATION,  ATHENS,  GA. 
SOUTHEAST  WATER  LAB. 

Discussion  of  'BOD  From  Poultry  Processing 

Plants', 

W72-00445  5D 

FEDERAL  WATER  POLLUTION  CONTROL 
ADMINISTRATION,  DULUTH,  MINN. 
NATIONAL  WATER  QUALITY  LAB. 

Effects  of  Copper  on  Gammarus 
Pseudolimnaeus,  Physa  Integra,  and 
Campeloma  Decisum  in  Soft  Water, 
W72-00148  5C 

FISH  CULTURE  RESEARCH  TRAINING  INST., 
MALACCA  (MALAYSIA). 

Experimental  Criteria  for  Studying  Grass  Carp 
Feeding  in  Relation  to  Weed  Control, 

W72-00163  4A 

FLORIDA  DEPT.  OF  AIR  AND  WATER 
POLLUTION  CONTROL,  TALLAHASSEE. 

Pollution  of  Waters. 

W72-00216  6E 

FLORIDA  UNIV.,  GAINSVILLE. 

Sludge  Activity  Parameters  and  Their 
Application  to  Toxicity  Measurements  and 
Activated  Sludge, 
W72-0OO20  5D 

FOOD,  CHEMICAL,  AND  RESEARCH  LABS., 
INC.,  SEATTLE,  WASH. 

A  New  Process  For  Recovery  of  By-products 

From  Shellfish  Waste, 

W72-00025  5D 

FOREST  SERVICE  (USDA),  PARSONS,  W.VA. 

Nature  and  Extent  of  Macropores  in  Forest 

Soils  and  Their  Influence  on  Subsurface  water 

Movement, 

W72-00313  2G 

FRAM  CORP.,  EAST  PROVIDENCE,  R.I. 

Bio-regenerated  Activated  Carbon  Treatment 

of  Textile  Dye  Wastewaters, 

W72-00003  5D 

FRANKFURT  UNIV.  (WEST  GERMANY). 

Liability  In  National  And  International  Law 
For  Damage  Through  Water  Pollution, 
W72-00224  5G 

GARRETT  AIRESEARCH  MANUFACTURING 
CO.,  LOS  ANGELES,  CALIF. 

Preliminary  Design  And  Development  Of  The 

Intermediate  Water  Recovery  System,  (Volume 

I). 
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GARRETT  RESEARCH  AND  DEVELOPMENT 
CO.,  LA  VERNE,  CALIF. 

Study  of  Unconventional  Methods  for  Brine 
Concentration, 

W72-00379  3A 

GEOLOGICAL  SURVEY,  AUSTIN,  TEX. 
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Annual  Compilation  and  Analysis  of 
Hydrologic  Data  for  Elm  Fork  Trinity  River, 
Trinity  River  Basin,  Texas,  1969, 
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GEOLOGICAL  SURVEY,  HARRISBURG,  PA. 

Acidity  Control  in  Bald  Eagle  Creek  and  West 

Branch  Susquehanna  River,  Clinton  County, 

Pennsylvania. 

W72-00128  5B 

GEOLOGICAL  SURVEY,  HARRISBURG,  PA., 
WATER  RESOURCES  DIV. 

Chemical  and  Biological  Conditions  in  Bald 
Eagle  Creek  and  Prognosis  of  Trophic 
Characteristics  of  Foster  Joseph  Sayers 
Reservoir,  Centre  County,  Pennsylvania, 
W72-00129  5C 

GEOLOGICAL  SURVEY,  WASHINGTON,  D.  C. 

Inventory  of  Glaciers  in  the  North  Cascades, 

Washington, 

W72-00060  7C 

Classification  of  Public  Lands  Valuable  for 

Geothermal  Steam  and  Associated  Geo  thermal 
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W72-00096  2F 

Index  of  Surface-Water  Records  to  September 
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W72-00098  7C 

Index  of  Surface-Water  Records  to  September 

30,  1970 -Part  15.  Alaska. 

W72-00099  7C 

Streamflow,  Sediment-Transport,  And  Water- 
Temperature  Characteristics  Of  Three  Small 
Watersheds  In  The  Alsea  River  Basin,  Oregon, 
W72-00115  2E 

GEORGE  WASHINGTON  UNIV., 
WASHINGTON,  D.  C.  NATIONAL  LAW 
CENTER. 

Radioactive  Waste  and  the  Environment, 
W72-00193  5B 

GOSUDARSTVENNYI  GIDROLOGICHESKII 
INSTITUT,  LENINGRAD  (USSR). 

Experimental  Hydrologic  Investigations  at 
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Procedures  for  Computing  Evaporation  from 
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isparitelyakh  GGI-3,000), 
W72-00062  2D 

Characteristics  of  Evaporation  from  Industrial 
Wastes  (Osobennosti  ispareniya  s 
promyshlennykh  stokov), 
W72-00063  5B 

Effect  of  Precipitation  and  Evaporation  on 
Changes  in  Solution  Concentration  (Vliyaniye 
dozhdey  i  ispareniya  na  izmeneniye 
kontsentratsii  rastvorov), 
W72-00064  5B 

Estimation  of  Intercepted  Solid  Precipitation 
and  Determination  of  Evaporation  from  a 
Spruce  Forest  during  a  Winter  Period  (Otsenka 
velichiny  zaderzhaniya  tverdykh  osadkov  i 
opredeleniye  ispareniya  s  yelovogo  lesa  v 
zimniy  period), 
W72-00065  2B 

Accurate  Measurement  of  Atmospheric 
Precipitation  by  the  Tret'yakov  Precipitation 


Gage  (O  korrektnom  izmerenii  atmosfernykh 
osadkov  osadkomerom  Tret'yakova), 
W72-00066  2B 

Forest  Litter  as  an  Accumulator  of  Moisture 
(Lesnaya  podstilka-akkumulyator  vlagi), 
W72-00067  2G 

Methods  of  Calculating  Melt-water  Percolation 
(Sposoby  rascheta  prosachivaniya  talykh  vod), 
W72-00068  2G 

Study  of  the  Geometry  of  Sand  Dunes  and 

Estimation  of  Bottom  Sediment  Discharge 

(Issledovaniye  geometricheskikh  kharakteristik 

peschanykh  gryad  i  otsenka  raskhoda  donnykh 

nanosov), 

W72-00069  2J 

Tentative  Application  of  a  Telethermometer  for 
Measurement  of  Water-surface  Temperature 
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dlya  izmereniya  temperatury  poverkhnosti 

vody), 

W72-00070  2H 

Studies  of  Subsurface  Flow  (Issledovaniya 

podzemnogo  stoka), 

W72-00319  2F 

Analysis  of  the  Interaction  of  River  and 
Subsurface  Waters  (Nekotoryye  elementy 
analiza  vzaimodeystviya  rechnykh  i 
podzemnykh  vod), 
W72-00320  2F 

Role  of  Artesian  Water  in  the  Formation  of 

Streamflow  as  Illustrated  by  the  Tosna  River 

(Otsenka  roli  napornykh  podzemnykh  vod  v 

formirovanii  rechnogo  stoka  na  primere  r. 

Tosny), 

W72-00321  2F 

Accuracy  of  Field  Hydrometric  Work  in 
Studying  Subsurface  Flow  (Tochnosf 
ekspeditsionnykh  gidrometricheskikh  rabot  pri 
izuchenii  podzemnogo  stoka), 
W72-00322  2F 

Study  of  Ice-Lens  Formation  Patterns 

(Issledovaniye  zakonomemostey  formirovaniya 

naledey), 

W72-00323  2F 

Estimation  of  Groundwater  Recharge  by 
Atmospheric  Precipitation  with  Few  or  no 
Observations  of  the  Groundwater  Regime 
(Metod  otsenki  pitaniya  gruntovykh  vod 
atmosfernymi  osadkami  pri  nedostatochnosti  ill 
otsutstvii  nablyudeniy  za  rezhimom  gruntovykh 
vod), 
W72-00324  2F 

Effect  of  Intensive  Groundwater  use  on 
Streamflow  (Ob  issledovanii  vliyaniya 
intensivnoy  ekspluatatsii  podzemnykh  vod  na 
stok  rek), 
W72-00325  2F 

Surface  and  Subsurface  Flow  into  Rivers  of  the 

West  Siberian  Plain  (Poverkhnostnyy  i 

podzemnyy  pritok  v  reki  Zapadno-Sibirskoy 

ravniny), 

W72-00326  2F 

Thermodynamics  and  Composition  of  the 
Liquid  Water  Phase  in  Frozen  Peat  with 
Application  to  Infiltration  Studies  (K  voprosu  o 
faxovom  sostave  vody  i  teplofizicheskikh 
kharakteristikakh  merzlogo  torfa  pri  izuchenii 
infiT  tratsii). 
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GRAVER  WATER  CONDITIONING  CO., 
UNION,  N  J. 
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W72-00O40  5D 

GRIFFITH  (L.B.),  FALLS  CHURCH,  VA. 

BOD  From  Poultry  Processing  Plants, 
W72-00444  5D 

GRUMMAN  AEROSPACE  CPRP.,  BETHPAGE, 

M.Y. 
Development  of  Immobilized  Enzyme  Systems 
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W72-00002  5D 

GULF  OIL  CO.,  HOUSTON,  TEX. 

Federal  Water  Pollution  Legislation  and 
Regulations  with  Particular  Reference  to  the 
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W72-00255  5G 

GURNHAM,  BRAMER  AND  ASSOCIATES, 
DNC,  CHICAGO,  DLL. 

Projected  Wastewater  Treatment  Costs  in  the 

Organic  Chemicals  Industry, 

W72-00028  5D 

HARVARD  UNIV.,  CAMBRIDGE,  MASS. 
Varied  Responses  to  India's  Agricultural 
Strategy, 
W72-0O173  3F 

HARZA  ENGINEERING  CO.,  CHICAGO,  ILL. 

Estimating  Soil  Permeability  Rates, 
W72-00345  2G 

HEBREW  UNIV.,  JERUSALEM  (ISRAEL);  AND 
VOLCANI  INST.  OF  AGRICULTURAL 
RESEARCH,  BET-DAGAN,  (ISRAEL). 

A  Model  for  the  Economic  Evaluation  of  Water 

Quality  in  Irrigation, 

W72-00382  3F 

SOUSE  OF  REPRESENTATIVES, 
WASHINGTON,  D.  C. 

How  we  Got  the  Dirtiest  Stream  in  America, 
W72-00282  5G 

HYDROSCffiNCE,  INC.,  LEONIA,  N.J. 

A  Critical  Review  of  BOD  Analysis  Using 
Respirometer  Techniques, 

W72-0O036  5A 

HYPERION  TREATMENT  PLANT,  LOS 
ANGELES,  CALIF. 

Operational  and  Maintenance  Experience  In 

Screening  Digested  Sludge, 

W72-00044  5D 

ILLINOIS  SANITARY  WATER  BOARD, 
SPRINGFIELD. 

Water  Quality  Standards  (Interstate  Waters, 
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River), 
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ILLINOIS  STATE  DEPT.  OF  HEALTH, 
SPRINGFIELD. 

The  Water  Pollution  Control  Agency:  Legas 

Basis,  Administration  Regulations  And 

Staffing, 

W72-00221  5G 

INDIANA  STATE  UNIV.,  TERRE  HAUTE. 
DEPT.  OF  LD7E  SCffiNCES. 

The  Use  of  Biological  Analyses  as  Indicators  of 

Water  Quality, 

W72-00154  5  A 

INTERNATIONAL  HARVESTER  CO., 
LOUISVH.LE,  KY.  FARM  EQUIPMENT  DIV. 

Operation  of  a  Treatment  Works  Handling  the 
Wastes  from  the  Processing  of  Truck  Bodies, 
W72-00026  5D 

IOWA  STATE  UNIV.  OF  SCIENCE  AND 
TECHNOLOGY,  AMES. 

Treatment  of  Wastewaters  by  Pulsed 

Adsorption  Beds, 

W72-00425  5D 

IOWA  STATE  UNIV.,  OF  SCIENCE  AND 
TECHNOLOGY,  AMES.  ENGINEERING 
RESEARCH  INST. 
Gas  Absorption  in  a  Heterogeneous  System, 
W72-00085  5A 

IOWA  WATER  POLLUTION  CONTROL 
COMMISSION,  DES  MOINES. 

Rules  and  Regulations- Water  Quality 

Standards. 

W72-00194  5G 

IRAQ  INST.  FOR  APPLD2D  RESEARCH  ON 
NATURAL  RESOURCES,  BAGHDAD. 

Range  Ecology  at  the  Institute, 

W72-00166  3F 

JOHN  HOPKINS  UNIV.,  BALTIMORE,  MD. 

REMOVAL  OF  WHITE  WATER 
EFFLUENT  TURBIDITY  BY  BIOLOGICAL 
TREATMENT  PROCESSES, 
W72-00022  5D 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  ENVIRONMENTAL  HEALTH 
ENGttJEERING. 

Inactivation  of  Virus  in  Sewage, 

W72-00412  5D 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  GEOGRAPHY  AND 
ENVIRONMENTAL  ENGINEERING. 

Experience  in  the  Treatment  and  Re-use  of 

Industrial  Waste  Waters, 

W72-00027  5D 

KANSAS  STATE  BOARD  OF  HEALTH, 
TOPEKA. 

Water  Quality  Criteria  for  Specified  River 

Basins. 

W72-00449  5G 

KENTUCKY  UNIV.,  LEXINGTON. 

Analog  Analysis  of  Water  Distribution 

Networks, 

W72-00071  7  A 

Composition  Studies  of  Activated  Sludge, 
W72-0O443  5D 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Precipitate  Flotation  of  Complexed  Cyanide, 


KON-TIKI  MUSEUM,  OSLO  (NORWAY);  AND 
COLLA  MICHERI,  LAIGUEGLIA  (ITALY). 

Atlantic  Ocean  Pollution  and  Biota  Observed 

by  the  'RA'  Expeditions, 

W72-00147  5C 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
SCHOOL  OF  FORESTRY  AND  WILDLIFE 
MANAGEMENT. 

Toxicity  of  Certain  Chemicals  to  Juvenile 
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W72-00143  5C 

MAHH)OL  UNIV.,  BANGKOK  (THAILAND). 
FACULTY  OF  TROPICAL  MEDICINE. 

General  Studies  on  Trematodes  in  Thailand: 
Classification  of  Cerceriae  in  Thailand, 
W72-00138  5C 

MANITOBA  UNIV.,  WINNffEG. 
Hvdc  transmission  Control  Schemes. 
W72-00342  8C 

MARYLAND  UNIV.,  COLLEGE  PARK.  WATER 
RESOURCES  RESEARCH  CENTER. 

Adsorption  of  Sulfur  Containing  Taste  and 
Odor  Compounds  on  Activated  Carbon, 
W72-00423  5D 

MASSACHUSETTS  UNIV.,  AMHERST. 

Management  Model  for  Terrestrial  Wildlife 

Based  on  Energy  Relationships, 

W72-00052  6G 

The  Fishery  Potential  of  Four  Aquatic 
Environments  Created  by  Interstate  Route  91 
Construction  in  Massachusetts, 
W72-00135  4C 

A  Comparative  Assessment  of  Pollution's 
Effect  on  the  Benthic  Macroinvertebrates  of 
the  Millers  River,  Massachusetts  Using  Factor 
Analysis,  Diversity,  Indices  and  Cluster 
Analysis  of  Similarity  Coefficients, 
W72-00136  5C 

Biological  Investigation  of  Atlantic  Tomcod, 

Microgadus  Tomcod  (Walbaum),  in  the 

Weweantic  River  Estuary,  Massachusetts, 

1967, 

W72-00139  5C 

MASSACHUSETTS  UNIV.,  AMHERST,  DEPT. 
OF  FORESTRY  AND  WILDLD7E. 

Utilization  of  Interstate  Highway  Construction 
to  Create  Productive  Wetlands  for  Wildlife, 
W72-00053  4C 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  GEOLOGY. 

Shoreline  Orientation  and  Storm  Surge, 
W72-00132  2J 

MASSACHUSETTS  UNIV.,  AMHERST.  WATER 
RESOURCES  RESEARCH  CENTER. 

A  Methodology  For  Determining  Optimum 
Longitudinal  Spacing  of  Effluent  Discharges 
Into  A  River, 
W72-00047  5B 

MASSUCHUSETTS  UNIV.,  AMHERST.  WATER 
RESOURCES  RESEARCH  CENTER. 

Multi-time  Period,  Facilities  Location 
Problems:  A  Heuristic  Algorithm  With 
Applications  To  Wastewater  Treatment 
Systems, 
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Kouchibouguac  Bay,  New  Brunswick, 
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MCNAMEE,  PORTER  AND  SEELEY,  ANN 
ARBOR,  MICH. 

Direct  Digtal  Control  at  Grand  Rapids, 
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METEOROLOGICAL  OFFICE,  POONA 
(INDIA). 

On  the  Global  Solar  Radiation  Climate  and 
Evapotranspiration  Estimates  in  India, 
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MICHIGAN  TECHNOLOGICAL  UNIV., 
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An  Experimental  Valuation  of  the  Intra-particle 
Resistance  in  Substrate  Transfer  to  Suspended 
Zoogloeal  Particles, 
W72-0O433  5D 

MICHIGAN  UNIV.,  ANN  ARBOR. 

A  Field  Study  of  Inorganic  Nitrogen  Oxidation 

Rates, 

W72-00018  5B 

MICHIGAN  WATER  RESOURCES 
COMMISSION,  LANSING.  DEPT.  OF 
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Interstate  and  Intrastate  Water  Temperature 

Standards  for  Protection  of  Fish  and  Aquatic 
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W72-00198  5G 
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Waters. 

W72-00199  5G 
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Pakistan's  Water  Problems  and  the  Law  of 

International  Rivers, 

W72-00179  6E 

MINNEAPOLIS-SAINT  PAUL  SANITARY 
DISTRICT,  MINN. 

Dispatching  System  for  Control  of  Combined 
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MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
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Survival  and  Hatching  of  Walleye  Eggs  at 
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MINNESOTA  UNIV.,  ST.  PAUL.  SCHOOL  OF 
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Deficit  and  Transpiration  Rates  of  Tamarisk, 
W72-00172  2D 

MISSISSH»PI  STATE  UNIV.,  STATE  COLLEGE. 
DEPT.  OF  AGRONOMY. 

Effect  of  Temperature  on  Pressure  Head-water 

Content  Relationship  and  Conductivity  of  Two 

Soils, 

W72-00312  2G 

MISSOURI  UNIV.,  COLUMBIA. 

Method  of  a  New  Differential  Thermal 

Analysis, 

W72-O0O30  5A 

MISSOURI  UNIV.,  ROLLA. 

Treatment  of  Refinery  Wastes  by  Physico 

Chemical  Processes, 

W72-00005  5D 

Missouri  Stream  Studies  Relating  to  the  'New 

Lead  Belt', 

W72-00089  5B 

MIXING  EQUH»MENT  CO.,  INC., 

ROCHESTER,  N.Y. 
The  Case  for  Deep  Aeration  Tanks, 
W72-00015  5D 

MOBILE  OIL  CORP.,  DALLAS,  TEX. 

Pollution  Problems  in  the  Petroleum  Industry- 
Construction  of  and  Compliance  with  Federal 
and  State  Laws, 
W72-00455  5G 

MONTGOMERY  RESEARCH  INC., 
PASADENA,  CALD7. 

SUBMARINE  DISPOSAL  OF  INDUSTRIAL 

WASTE, 

W72-00041  5E 

MOSCOW  STATE  UNIV.  (USSR);  AND 
AKADEMIYA  NAUK  SSSR,  MOSCOW.  INST. 
OF  WATER  RESEARCH;  AND  AKADEMIYA 
NAUK  SSSR,  MOSCOW.  GEOLOGICHESKH 
INSTITUT;  AND  GOSUDARSTVENNYI 
G1DROLOGICHESKH  INSTITUT,  MOSCOW 
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The  Freshwater-Supply  Problems  of  Mankind, 
W72-00187  2A 

NATIONAL  CANNERS  ASSOCIATION, 
BERKELEY,  CALIF.  WESTERN  RESEARCH 
LAB. 

Reduction  of  Salt  Content  of  Food  Processing 

Liquid  Waste  Effluent, 

W72-00409  5D 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
CONGELLA  (SOUTH  AFRICA)  REGIONAL 
LAB. 

Chemistry  of  Natural  waters  -  IH  Carbonic 
Acid, 

W72-00127  5  A 

NATIONAL  INST.  OF  OCEANOGRAPHY, 
WORMELY  (ENGLAND). 

Precise  Sediment  Density  Determination  by 
Gamma-Ray  Attenuation  Alone, 


NATIONAL  MARINE  FISHERIES  SERVICE, 
AUKE  BAY,  ALASKA.  BIOLOGICAL  LAB. 

Residues  in  Fish,  Wildlife,  and  Estuaries, 
W72-00122  5B 

NATIONAL  SANITATION  FOUNDATION,  ANN 
ARBOR,  MICH. 

The  Effect  of  Surface  Active  Agents  on 
Substrate  Utilization  in  an  Experimental 
Activated  Sludge  System, 
W72-00035  5D 

NATIONAL  WATERWAYS  CONFERENCE. 

Nourishing  Public  Participation, 

W72-00394  6B 

NATURE  CONSERVANCY,  ABBOTS  RHTON 
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STATION;  AND  IMPERIAL  CHEMICAL 
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Some  Ecological  Effects  on  the  Use  of 

Paraquat  for  the  Control  of  Weeds  in  Small 
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NAVAL  UNDERWATER  SYSTEMS  CENTER, 
NEWPORT,  R.I.  OCEAN  SCEENCE  DEPT. 

Improved  Discrete  Depth  Sampler, 
W72-00093  7B 

NAVAL  WAR  COLLEGE,  NEWPORT,  R.  I. 

Amenities  Rights-Parallels  to  Pollution  Taxes, 
W72-00192  5G 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

An  Automatic  Runoff  Sampler, 
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NEVADA  STATE  DIV.  OF  WATER 
RESOURCES,  CARSON  CITY. 

Water  Supply  for  the  Future  in  Southern 
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NEW  MEXICO  STATE  UNTV.,  UNIVERSITY 
PARK. 

An  Experimental  Study  of  the  Effect  of 
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Rate  Coefficient, 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural   Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 


Supplementary  documentation 
oriented  abstracting  and  index 
effect  whereby  the  BioScience 
supplies  WRSIC  with  relevant 
interest  to  our  users.  In  addition 
from  Bioresearch  Index  which  a 
abstractless  in  SWRA.  Similar  a 
are  contemplated  as  planned  a 


is  being  secured  from  established  discipline- 
ing  services.  Currently  an  arrangement  is  in 
Information  Service  of  Biological  Abstracts 
references  from  the  several  subject  areas  of 
to  Biological  Abstracts,  references  are  acquired 
re  without  abstracts  and  therefore  also  appear 
rrangements  with  other  producers  of  abstracts 
ugmentation  of  the  information  base. 


The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,   D.  C.  20240 
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Includes  the  following  Groups:  Education— Extramural;  Educa- 
tion—In-House;  Research  Facilities;  Grants,  Contracts,  and 
Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing; 
Reference  and  Retrieval;  Secondary  Publication  and  Distribution; 
Specialized  Information  Center  Services;  Translations;  Prepara- 
tion of  Reviews. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 
1A.  Properties 


THEORETICAL  EVIDENCE  AGAINST  THE  EX- 
ISTENCE OF  POLYWATER, 

Princeton  Univ.,  N.J.  Dept.  of  Chemistry. 

L.  C.  Allen,  and  P.  A.  Kollman. 

Nature,  Vol  233,  No  5321 ,  p  550-55  1 ,  October  22, 

1971.  5  ref. 

Descriptors:    *Water    types,    *Water    chemistry, 
•Water     properties,     *Water     structure,     *Gels, 
Laboratory  tests,  Test  procedures,  Oxides,  Silica, 
Condensation,  Theoretical  analysis. 
Identifiers:  *Polywater,  'Anomalous  water. 

The  basis  for  reversal  of  earlier  reported  opinions 
by  the  authors  from  the  existence  to  the  nonex- 
istence of  polywater  is  presented.  The  original 
structure  model  which  provided  a  scheme  for  ra- 
tionalizing the  many  diverse  properties  of  poly- 
water consisted  of  stacked  layers  built  from  hex- 
agonal units,  composed  of  symmetrical  hydrogen 
bonds  as  proposed  on  qualitative  grounds  by  Lip- 
pincott  et  al.  The  resulting  three-dimensional  poly- 
water lattice  is  to  ice  I  as  graphite  is  to  diamond, 
and  it  was  found  to  be  metastable  with  respect  to 
the  normal  liquid.  To  test  whether  or  not  this  model 
could  exist  as  a  metastable  state,  the  smallest 
representative  group  of  atoms-a  single  hexagonal 
unit  (H20)6  with  hydrogen  atoms  symmetrically 
placed  around  the  ring  between  the  oxygen  atoms- 
was  studied  with  initial  molecular  orbital  calcula- 
tions augmented  by  zero  point  and  correlation 
energy  corrections.  Analysis  of  the  errors  inherent 
to  the  semiempirical  method  reveals  that  its  ten- 
dency to  produce  too  short  bond  distances,  in  such 
cases  as  the  0...0  separation  in  the  water  dimer, 
leads  to  an  unrealistic  lowering  of  the  total  energy 
for  symmetrical  hydrogen  bonds.  (Woodard- 
USGS) 
W72-00574 

02.  WATER  CYCLE 


2A.  General 


OSCILLATORY  KERNEL  FUNCTIONS  IN 
LINEAR  HYDROLOGIC  MODELS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 

D.  Blank,  J.  W.  Delleur,  and  A.  Giorgini. 
Purdue    University    Water    Resources    Research 
Center  Report,  1971.  10  fig,  1  tab,  12  ref,  append. 
Project  B-008-IND  ( 2 )  and  A-00 1  -IND  ( 5 ). 

Descriptors:  *  Rainfall-runoff  relationships, 
♦Mathematical  studies,  *Input-output  analysis, 
♦Hydraulic  models,  Hydrologic  data,  Hydrologic 
equation,  Hydrographs,  Analytical  techniques, 
Theoretical  analysis. 

Identifiers:  Kernel  oscillations.  Convolution  in- 
tegral. 

The  rainfall-runoff  relation  was  expressed  by  the 
convolution  integral;  the  kernel  function  was  evalu- 
ated by  Fourier  and  Laplace-Gamma  transforms 
and  by  the  direct  method.  Three  analytical  exam- 
ples (known  kernels)  were  analyzed  and  used  to 
compare  the  effectiveness  of  these  methods.  For  a 
third  of  the  storms  measured  in  the  field,  oscillatory 
kernels  were  derived.  The  oscillations  were  not 
necessarily  due  to  nonlinearities  but  could  arise 
from  random  noise  in  the  data.  An  error  analysis 
shows  that  small  errors  in  the  output  values  may 
result  in  large  perturbations  in  the  kernel  function. 
Low-pass  digital  filtering  of  input  (excess  rainfall) 
and  output  (direct  runoff)  eliminated  the  kernel 
oscillations  in  most  cases.  The  cutoff  frequency  was 
approximately  at  the  sampling  frequency.  Accurate 
output  reproduction  was  obtained  by  convolution 
of  either  the  original  kernel,  the  smoothed  kernel, 
or  the  kernel  resulting  from  the  filtered  data. 
(Woodard-USGS) 
W72-00584 


PRELIMINARY  DIGITAL  MODEL  STUDIES  OF 
THE  RIO  ACONCAGUA  VALLEY,  CHILE, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02F 

W72-00606 


WATER  RESOURCES  INVESTIGATION  PRO- 
GRAM FOR  RIO  ACONCAGUA  VALLEY, 
CHILE, 

Geological  Survey,  Denver,  Colo. 

J.  E.  Moore. 

Geological   Survey   Open-file    Report,   December 

1969.  59  p,  15  fig,  2  tab,  10  ref,  3  append. 

Descriptors:  *  Water  resources  development, 
♦Groundwater,  'Surface  waters,  ♦Hydrologic  data, 
♦Surveys,  Water  yield,  Aquifer  characteristics, 
Withdrawal,  Water  users,  Irrigation,  Streamflow, 
Hydrogeology,  Groundwater  movement.  Model 
studies.  Water  table,  Groundwater  recharge. 
Identifiers:  ♦Rio  Aconcagua  Valley  (Chile). 

Data  concerning  water  resources  in  Rio  Aconcagua 
Valley,  Chile,  are  presented.  The  Rio  Aconcagua 
valley  is  the  second  most  productive  irrigated  val- 
ley in  Chile.  The  valley  extends  from  the  Andes  to 
the  Pacific  Ocean  and  lies  about  100  km  (kilome- 
ters) north  of  Santiago.  The  western  part  is  the 
agricultural  area.  The  major  crops  grown  are 
grapes,  fruits,  corn,  and  garden  vegetables,  mostly 
for  the  Santiago  market.  The  irrigated  part,  which 
is  the  main  agricultural  area,  extends  from 
Chacabuquito  to  the  ocean,  a  distance  of  I  1  3  km. 
The  total  irrigated  area  is  70,000  hectares.  This  in- 
cludes the  main  valley  and  four  large  tributary  val- 
leys. The  valley  and  its  tributaries  are  underlain  by 
an  alluvial  aquifer  composed  of  sand,  gravel,  and 
clay.  The  Rio  Aconcagua  is  hydraulically  con- 
nected with  the  aquifer  in  most  of  the  valley  and  is, 
in  most  years,  a  gaining  stream.  The  total  area  of 
the  alluvial  aquifer  is  about  1  15,000  hectares.  The 
aquifer  ranges  from  1  to  1  3  km  wide  and  averages 
about  3  km.  The  irrigation  water  supply  depends 
primarily  on  snowmelt  from  the  Andes  Mountains. 
The  mean  annual  precipitation  in  the  irrigated  area 
is  only  about  30  cm  (centimeters).  Some  of  the  ap- 
plied water  recharges  the  alluvial  aquifer  and  ap- 
pears in  the  river  as  return  flow.  (See  also  W72- 
00606)  (Woodard-USGS) 
W72-00609 


SCS  NATIONAL  ENGINEERING   HANDBOOK, 
SECTION  4,  HYDROLOGY, 

Soil    Conservation    Service,    Washington,    D     C 

Hydrology  Branch. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-00792 


WATER  BALANCE  OF  THE  GREATER  CAU- 
CASUS (VODNYY  BALANS  BOL'SHOGO  KAV- 
KAZA), 

L.  A.  Vladimirov. 

Izdatel'stvo  Metsniyereba,  Tbilisi,  1970.  144  p. 

Descriptors:  'Water  balance,  ♦Mountains,  ♦Orog- 
raphy, Precipitation  (Atmospheric),  Evaporation, 
Subsurface  runoff.  Subsurface  flow.  Surface  runoff, 
Runoff  coefficient,  Streamflow,  River  basins. 
Slopes,  Glaciers,  Snow,  Groundwater,  Ground- 
water recharge.  Regions,  Elevation,  Hypsometric 
analysis.  Maps. 

Identifiers:  ♦USSR,  ♦Caucasus,  ♦Greater  Cau- 
casus, Mountain  basins,  Lowlands,  Rcgionaliza- 
tion. 

Established  relations  of  precipitation,  runoff, 
evaporation,  and  subsurface  runoff  to  the  average 
elevation  of  a  basin  or  height  zone  were  used  to 
compile  the  water  balance  of  the  Greater  Cau- 
casus, excluding  Azerbaydzhan  and  the  Dagestan 
ASSR.  Three  natural  height  zones  were  identified: 
(1)  the  lowland  and  low-mountain  zone  (0-1,000 
m);  (2)  the  medium-mountain  zone  (1,000-2,000 
m),  and  (3)  the  high-mountain  zone  (above  2,000 
m).  Average  annual  precipitation  for  the  moun- 
tainous areas  is  1,160  mm,  of  which  686  mm  or 
59%  reaches  the  ground  surface  and  510  mm  or 


44%  becomes  evaporation.  Streamflow  is  648  mm 
and  consists  of  73%  surface  flow  and  27%  subsur- 
face flow.  An  annual  total  of  140.8  cu  km  of 
precipitation  occurs  over  the  area  of  121,600  sq 
km.  The  amount  of  precipitation  reaching  the 
ground  is  78.8  cu  km,  of  which  57.4  cu  km  is  sur- 
face flow  and  21.4  cu  km,  subsurface  flow.  The 
amount  of  precipitation  lost  to  evaporation  is  62.0 
cu  km.  Extensive  numerical  data  arc  presented 
along  with  a  map  of  the  regionalization  of  the 
Greater  Caucasus.  (Josefson-USGS) 
W72-00812 


STOCHASTIC       MODELLING       OF      STORM 
PRECIPITATION, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02B. 
W72-00836 


2B.  Precipitation 


SHIELDING  PRECIPITATION  GAGES  FROM 
ADVERSE  WIND  EFFECTS  WITH  SNOW 
FENCES, 

Wyoming     Univ.,     Laramie       Water     Resources 
Research  Inst. 
L.  W.  Larson. 

Available  from  the  National  Technical  Information 
Service  as  COM-71-01040,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Water  Resources  Series  No 
25,  161  p,  63  fig,  24  tab,  53  ref,  3  append.  OWRR 
A-001-WYO(51). 

Descriptors:  Blizzards,  ♦Climatic  data,  Correlation 
analysis,  Equipment,  Hydrologie,  Data,  'Precipita- 
tion gages,  Rainfall,  Regression  analysis.  Snow, 
Snowfall,  Statistics,  Storms,  Weather  data,  Winds, 
'Windbreaks,  Data  collections. 
Identifiers:  'Snow  fences,  Wind  tunnel  analysis. 
Snow  drift  data. 

The  development  and  operation  of  a  research  pro- 
ject designed  to  investigate  the  possibility  of  shield- 
ing precipitation  gages  from  adverse  wind  effects 
by  using  artificial  wind  barriers,  such  as  snow 
fences,  is  described.  A  description  is  given  of  the 
project  including  an  extensive  literature  review,  in- 
stallation and  site  development,  data  collection  and 
processing  for  precipitation,  wind,  and  snow  drift 
data,  recommendations,  and  conclusions.  Also  in- 
cluded is  a  description  of  a  wind  tunnel  analysis  of 
one  of  the  test  gage  configurations.  The  general 
conclusion  is  that  under  the  conditions  encoun- 
tered during  this  study,  snow  fences  can  be  used  to 
protect  precipitation  gages  from  adverse  wind  ef- 
fects when  measuring  winter  precipitation. 
W72-00639 


THE  EARTH'S  GASEOUS  HYDROSPHERE  AS 
A  NATURAL  RESOURCE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Meteorology. 

V.  P.  Starr,  and  D   A.  Anati. 

Nordic  Hydrology,  Vol  2.  No  2,  p  65-78,  1971.  3 

fig,  6  ref.  NSF  Grant  G A- 1  3 1 0  X. 

Descriptors:  'Condensation,  ♦Precipitation  (At- 
mospheric), ♦Convection,  ♦Artificial  precipitation, 
♦Artificial  storms.  Cloud  physics,  Water  sources, 
Humidity,  Atmospheric  physics,  Atmospheric  pres- 
sure, Air  temperature. 

Water  vapor  of  the  atmosphere  is  a  potential 
resource  for  the  extraction  of  fresh  liquid  water  by 
artificial  means  One  method  for  doing  this  is 
analyzed  from  the  standpoint  of  simple  dynamic- 
calculations,  using  meteorological  data  taken  in  the 
Middle  East  and  the  Gulf  of  Mexico.  The  method 
consists  of  the  generation  by  a  convection  tower  of 
a  captive  and  controlled  miniature  rainstorm.  It 
may  also  be  used  as  a  means  for  the  desalinization 
of  sea  water  (  Knapp-USGS) 
W72-00833 


Field  02— WATER  CYCLE 
Group  2B — Precipitation 


STOCHASTIC  MODELLING  OF  STORM 
PRECIPITATION, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  En- 
gineering. 
S.  Ramaseshan. 

Nordic  Hydrology,  Vol  2  No  2,  p  109-129,  1971.9 
fig,  3  tab,  5  ref. 

Descriptors:  *  Precipitation  (Atmospheric), 
*Storms,  'Stochastic  processes,  'Mathematical 
models,  Statistical  models.  Time  series  analysis. 
Storm  runoff,  Linear  programming,  Markov 
processes,  Probability. 

The  distribution  of  precipitation  in  time  during 
storms  constitutes  a  complex  stochastic  process. 
Mathematical  modelling  of  the  process  is  quite  dif- 
ficult. The  process  is  conceived  as  a  finite-duration, 
quantitized-data,  continuous-variable,  stochastic 
process  that  can  be  represented  as  a  finite  time  se- 
ries. The  details  of  formulating  and  fitting  a  suitable 
stochastic  model  for  the  process  are  given,  and  the 
steps  are  illustrated  with  an  example.  These  may  be 
useful  for  the  study  of  transient  stochastic 
processes  such  as  floods,  droughts,  earthquakes, 
and  squalls,  and  for  the  design  of  engineering 
systems  to  resist  or  control  such  processes.  (Knapp- 
USGS) 
W72-00836 


BOARD  PLANS  WEATHER  MODIFICATION 
RESEARCH  PROGRAM  IN  SAN  ANGELO 
AREA. 

Texas  State  Water  Development  Board,  Austin. 

Water  for  Texas  p  5-7,  January  1971 .  3  fig. 

Descriptors:  *Cloud  seeding,  *  Weather  modifica- 
tion, 'Droughts,  'Rainfall,  Texas,  Evaluation,  Air- 
craft, Radiosondes,  Rain  gages. 
Identifiers:    Texas    Water    Development    Board, 
Concho  River  basin. 

The  Texas  Water  Development  Board  and  the  Bu- 
reau of  Reclamation  began  cloud-seeding  experi- 
ments in  the  Concho  River  basin  above  San  Angelo 
to  boost  rainfall  in  the  drought-stricken  area. 
Techniques  for  modification  of  the  warm  rain 
process  will  be  developed,  and  recent  cold-cloud 
seeding  techniques  will  be  tested  and  evaluated. 
Two  aircraft,  radar  radiosonde,  raingages,  conden- 
sation-nuclei counter  and  computer-terminal  link 
are  the  required  equipment.  (Popkin-Arizona) 
W72-00880 


A  COMPARATIVE  STUDY  OF  RAINFALL  IN- 
TERCEPTION BY  GROUND  LITTER  IN  A 
HARDWOOD,  A  RED  PINE,  AND  A  MIXED 
CONIFEROUS  STAND, 

Maine  Univ.,  Orono.  Dept.  of  Forest  Resources. 
For  primary  bibliographic  entry  see  Field  021. 
W72-00890 


THE  MEASUREMENT  OF  RAINFALL  BY 
RADAR  AND  SATELLITES, 

Council  for  Scientific  and  Industrial  Research  Pre- 
toria (South  Africa). 
F.J.Hewitt. 

South  African  Journal  of  Science,  Vol  67,  No  3,  p 
183-190,  March  1970.  3  fig,  1  tab,  12  ref. 

Descriptors:  'Weather  data,  'Radar,  'Rainfall, 
'Rain  gages,  Instrumentation,  Weather  patterns, 
Remote  sensing.  Data  collections,  Data  processing, 
Satellites  (Artificial). 

Radar  measurement  of  rainfall  over  large  areas 
may  be  much  more  economically  feasible  than  net- 
works of  rain  gauges.  A  single  radar  set,  for  in- 
stance, can  measure  the  total  rainfall,  in  5  minute 
intervals,  in  each  square  kilometer  in  a  30,000  or 
more  square  kilometer  catchment  area,  and  the 
results  are  immediately  available  at  the  observing 
center.  Additionally,  the  accuracy  of  gauges  is 
open  to  question  because  local  topography  can  in- 
troduce wide  variation  in  relatively  close  locales. 
One  study  indicates  that  25  rain  gauges  would  be 


necessary  to  give  results  comparable  to  radar  in  a 
2500  square  kilometer  area.  The  theory  and  prac- 
tice of  radar  rainfall  observations  are  discussed. 
The  echo  received  from  radar  coming  from  a 
volume  of  rain  depends  on  the  shape  and  range  of 
the  radar  beam  and  the  pulse  length.  The  reflectivi- 
ty of  the  beam  is  proportional  to  the  1 .6  power  of 
the  rainfall  rate.  Practical  problems  concerning 
power  calibration  and  attenuation  of  the  waves  by 
other  rains  existing  between  the  rainfall  measure 
and  the  beam  source  are  considered.  Satellite  ob- 
servations do  not  have  sufficient  resolution  to  com- 
pete with  ground  based  networks  in  regional  stu- 
dies but  may  have  much  use  in  global  measure- 
ments. (Casey-Arizona) 
W72-00894 

2C.  Snow,  Ice,  and  Frost 


SPATIAL  CORRELATION  BETWEEN  THE 
WIND  VELOCITY  NEAR  THE  SOIL  SURFACE 
AND  THE  SNOW  COVER  DURATION,  (IN  GER- 
MAN), 

Aussenstelle  Subalpine  Waldforsch.,  Forstl.  Bun- 
desversuch-sanst.,    Innsbruck,    Austr.    Forstliche 
Bundesversuchsanstalt,  Innsbruck  (Austria).  Aus- 
senstelle fuer  Subalpine  Waldforschung. 
Herbert  Kronfuss. 

Centralbl  Forstw.  87  (2):  99-116.  Illus.  Maps. 
1 970.  English  summary. 

Identifiers:  Cover,  Duration,  Snow,  Soil,  Spatial, 
Surface,  Velocity,  Wind. 

If  wind  velocity  near  the  soil  surface  is  to  be 
represented  in  a  way  easy  to  survey  for  a  sloped  ter- 
rain with  accentuated  relief  forms,  point  measure- 
ment will  never  lead  to  an  end:  the  intensity  of 
ground  wind  varies  considerably  according  to  the 
situation  of  the  site  within  the  relief.  The  mean 
values  of  wind  velocity  obtained  for  individual  sites 
within  the  terrain  need  an  arranging  system  of  guid- 
ing lines  oriented  by  both  relief  and  wind  condi- 
tions. This  is  accomplished  with  isochions  (lines  of 
equal  snow  cover  duration).  For  a  number  of  sites 
at  which  wind  velocity  was  measured  near  the  soil 
surface,  mean  snow  duration  values  have  been 
adequately  drawn  from  a  snow  duration  map- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00701 


CONTRIBUTION  TO  THE  ECOLOGICAL 
STUDY  OF  SUB-ANTARCTIC  ENVIRON- 
MENTS: III.  HYDROLOGICAL  STUDIES  OF 
FRESHWATER  AND  MARINE  ENVIRON- 
MENTS OF  THE  BAY  OF  MORBIHAN  REGION 
(KERGUELEN  ARCHIPELAGO),  (IN  FRENCH), 
Institut  Bouisson  Bertrand,  Montpellier  (France). 
E.  Lagarde,  J.  P.  Menet,  and  R.  Lesel. 
Nature  Can.  97  (6):  783-803.  Illus.  Maps.  1970. 
English  summary. 

Identifiers:  Antarctic,  Archipelago,  Bay,  Ecologi- 
cal, Environments,  Fresh,  Hydrological,  Kerguelen, 
Marine,  Minerals,  Morbihan,  Salinity,  Tempera- 
ture. 

The  hydrological  study  of  2  marine  biotypes  and  1 
freshwater  biotope  from  the  Port-aux-Francais  area 
(Kerguelen  Archipelago)  was  undertaken  from 
June  1967  to  March  1968.  The  physiocochemical 
calculations:  temperatures,  pH,  rH,  salinity,  P.P04- 

-,  S.S04 -,  N.N03-,  Na.„  K..,  Ca Mg allowed 

a  precise  definition  of  the  hydrological  state  of  2 
sea  stations,  located  one  at  the  end  of  a  long  fjord 
directly  subjected  to  the  influence  of  meteorologi- 
cal factors  peculiar  to  this  area  (Baudissin  sound), 
the  other  at  the  limit  of  the  waters  of  Morbihan  bay 
and  the  open  sea  (Royal  pass).  Additional 
hydrological  researches  on  a  freshwater  biotope  al- 
lowed a  study  of  exchange  between  soft  waters  and 
suggested  an  explanation  for  some  of  the  observed 
ionic  changes. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-007I0 


FEATURES  AND  MEASUREMENTS  OF  DEEP 
POLAR  ICE  CORES  OBTAINED  BY  VARIOUS 
DRILLING  METHODS, 

Regions  Research  and  Engineering  Lab.,  Hanover, 

N.H. 

C.  C.  Langway,  Jr. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N.H. 

September  3-7,  1968;  International  Association  of 

Scientific  Hydrology  Publication  86,p77,  1970. 

Descriptors:      'Core      drilling,      'Cores,      *Ice, 
'Glaciers,  Equipment,  Instrumentation,  Sampling, 
Subsurface    investigations,    Borehole    geophysics. 
Drilling  equipment. 
Identifiers:  Ice  coring. 

Three  different  methods  of  deep  core  drilling  into 
polar  ice  sheets  are  used  by  U.S.A.  CREEL's 
drilling  teams:  mechanical-rotary,  thermal  and 
electro-mechanical.  Each  method  has  advantages 
depending  upon  the  planned  investigations.  Harm- 
ful contamination  problems  arise  when  it  is  neces- 
sary to  use  fluids  to  prevent  hole  closure  at  depth. 
Mechanical-rotary  boring  using  cooled  compressed 
air  as  the  drilling  fluid  appears  to  provide  the  best 
uncontaminated  and  physically  undisturbed  cores 
from  the  near  surface  down  to  about  300  to  400  m. 
All  physical  and  chemical  studies  are  possible  on 
these  cores  ( 10  cm  diam.).  Thermally-bored  cores 
(13cm  diam. )  have  been  obtained  down  to  500  m, 
however,  the  porous  firn  interval  is  physically  and 
chemically  altered  during  the  thermal  process. 
Stratigraphy,  density,  fabrics  and  grain  size  mea- 
surements are  not  meaningful  until  the  permeabili- 
ty approaches  zero,  although  some  isotope  studies 
are  possible  in  the  upper  altered  cores.  Elec- 
tromechanically  obtained  cores  (10  cm  diam.) 
have  been  recovered  from  a  complete  ice  sheet 
profile,  including  4  m  into  sub-ice  material.  (K- 
napp-USGS) 
W72-00768 


PRELIMINARY  RESULTS  OF  STUDIES  OF  ICE 
CORES  FROM  THE  2164  M  DEEP  DRILL 
HOLE,  BYRD  STATION,  ANTARCTICA. 

Cold    Regions   Research    and    Engineering   Lab., 
Hanover,  N.H. 
A.  J.Gow. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  78-90, 
1970.  9  fig,  21  ref. 

Descriptors:  'Cores,  'Ice,  'Glaciers,  'Antarctic, 
'Sampling,   Boreholes,  Core  drilling.  Crystallog- 
raphy,  Temperature,   Movement,   Melting,   Sedi- 
ments, Heat  flow. 
Identifiers:  Byrd  Station  (Antarctica), Core  holes. 

The  Antarctic  ice  sheet  at  Byrd  Station  has  been 
core  drilled  to  bedrock.  The  vertical  thickness  of 
ice  was  2,164  m  and  a  core  yield  of  more  than  99% 
was  achieved.  Liquid  water -indicative  of  pressure 
melting-was  encountered  at  the  bed.  Horizontally 
banded  debris,  including  layers  of  clay,  sand  and 
pebbles  and  some  larger  fragments  of  granite  is 
present  in  the  basal  ice.  A  temperature  minimum  of 
-28.9  deg  C  was  recorded  at  800  m  depth  and  the 
heat  flow  through  the  bottom  of  the  ice  sheet  is 
estimated  at  1 .8  microcal  per  sq  cm  per  sec.  A  max- 
imum in  situ  density  of  0.9206  g  per  cc  was  mea- 
sured at  1000  m.  Several  thin  layers  of  dirt  ob- 
served between  depths  of  1300  and  1700  m  were 
tentatively  identified  as  volcanic  ash  believed  to 
have  been  deposited  from  nearby  volcanoes 
between  15,000  and  25,000  years  ago.  Typically 
bubbly  ice  reverted  to  a  bubble-free  condition 
between  900  and  1200  m  depth.  A  very  rapid  in- 
crease in  the  size  of  crystals  below  1800  m  (crystal 
cross-sections  of  30  sq  cm  are  not  uncommon)  is 
attributed  to  annealing  at  elevated  temperatures 
near  the  bottom  of  the  ice  sheet.  Electrolytic  con- 
ductivity measurements  of  melted  samples  revealed 
very  low  levels  of  dissolved  solids  at  all  depths  in 
the  ice  sheet.  (Knapp-USGS) 
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WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost— Group  2C 


GASES  ENTRAPPED  IN  ICE:  A  PRELIMINARY 
REPORT  ON  THE  STUDY  OF  TWO  VERTICAL 
PROFILES  IN  TERRE  ADELIE,  ANTARCTICA, 

Centre  National  de  la  Recherche  Scientifique,  Bou- 
logne (France). 
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hotter. 
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Descriptors:  *Ice,  'Antarctic,  *Glaciers,  *Bubbles, 
•Gases,  Sampling,  Oxygen,  Nitrogen,  Carbon  diox- 
ide. Shear,  Pressure,  Stable  isotopes. 
Identifiers:  'Gas  bubbles  (Glacial). 

Preliminary  data  from  two  drill  holes  about  100  m 
deep  in  the  coastal  region  of  Terre  Adelie  (approxi- 
mately 66  deg  40's  and  140  deg  E)  are  presented. 
The  first  drill  hole  is  in  the  ablation  zone  and  the 
second  is  in  the  accumulation  zone.  There  is  a  clear 
increase  in  the  number  of  bubbles  below  30  m.  The 
ice  at  depths  above  30  m  appears  to  have  formed 
locally  while  the  deeper  ice  has  a  more  distant 
origin.  The  increase  in  trapped  bubbles  was  accom- 
panied by  the  development  of  a  preferred  crystal 
orientation  and  by  an  increase  in  the  average 
crystal  cross-sectional  area.  This  grain  growth  was 
interrupted  in  discontinuous  zones  that  had  un- 
dergone much  shearing.  This  interpretation  was 
also  suggested  by  the  abrupt  variations  observed  in 
the  stable  isotope  content  of  these  zones.  Substan- 
tial differences  were  seen  between  the  composition 
of  the  gases  trapped  in  ice  and  that  of  atmospheric 
air.  In  particular,  the  concentration  ratio  (N/O) 
was  higher  in  ice  and  this  ratio  increased  with 
depth.  Fractionation  might  possibly  take  place  as  a 
result  of  physico-chemical  processes  which  occur 
during  the  formation  of  bubbles.  Fractionation  ap- 
pears to  be  greater  near  the  bottom  of  the  drill 
hole,  particularly  in  the  zone  where  the  appearance 
of  ice  of  a  more  distant  origin  is  observed.  (Knapp- 
USGS) 
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OXYGEN  ISOTOPE  ANALYSIS  OF  A  CORE 
REPRESENTING  A  COMPLETE  VERTICAL 
PROFILE  OF  A  POLAR  ICE  SHEET, 

Copenhagen  Univ.  (Denmark).  Physics  Lab  (II). 
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1970.  I  fig. 

Descriptors:    *Glaciers,    'Ice,    *Stable    isotopes, 

'Paleoclimatology,     Cores,     Sampling,     Oxygen, 

Temperature,     Movement,    Strain,    Stratigraphy, 

Boreholes. 

Identifiers:     *Camp    Century    (Greeland),    Core 

holes. 

Theoretical  considerations  related  to  the  Camp 
Century,  Greeland,  deep  ice  core  suggest  that  an- 
nual accumulation  can  be  estimated  for  the  last 
7000  years  by  interpreting  seasonal  stratigraphic 
oxygen  isotope  differences.  The  presently  available 
Camp  Century  data  show  the  accumulation  to  have 
been  essentially  the  same  as  today  back  to  at  least 
600  years  BP.  The  long  periodic  variations  in 
isotope  ratios  remain  practically  undistrubed  for  a 
much  longer  time.  The  average  isotopic  composi- 
tion of  sections  representing  many  years  reflects 
climatic  changes  at  least  70,000  years  back  in  time. 
These  data  agree  with  other  independent  deter- 
minations of  past  global  climatic  changes  and  in- 
dicate that  isotopic  core  studies  are  an  important 
tool  in  chronological  climatology.  ( Knapp-USGS) 
W72-00771 


RADIO   ECHO    EXPLORATION   OF   THE    AN- 
TARCTIC ICE  SHEET, 

Scott  Polar  Research  Inst,  Cambridge  (England). 
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Descriptors:  *Glaciers,  *Antarctic,  *Sounding, 
•Radar,  *Ice,  Depth,  Movement,  Topography, 
Subsurface  investigations,  Mapping,  Profiles, 
Cross-sections,  Remote  sensing,  Terrain  analysis, 
Instrumentation. 
Identifiers:  *  Antarctica. 

Radio-echo  profiling  provides  a  rapid  means  of  ex- 
ploration of  the  major  part  of  polar  ice  sheets. 
Some  limitations  in  the  effectiveness  of  the 
techniques  arise  from  the  dielectric  absorption  of 
radio  wave  energy  which  increases  rapidly  with  in- 
crease of  ice  temperature,  so  that  the  application  of 
the  method  to  temperature  glaciers  has  yet  to  be 
proven.  The  ability  to  follow  reflecting  horizons 
within  the  ice  mass  yields  much  knowledge  of  the 
way  in  which  the  ice  deforms  and  flows  in  large  ice 
sheets.  Flights  ranged  form  the  highest  central 
dome  of  the  Antarctic  ice  sheet,  where  the  losest 
ice  temperatures  are  found,  to  the  relatively  warm 
ice  at  latitudes  around  67  degrees  S.  (Knapp- 
USGS) 
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MEASUREMENTS  OF  ELECTROMAGNETIC 
WAVE  VELOCITY  IN  THE  EAST  ANTARCTIC 
ICE  SHEET, 
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September  3-7,  1968;  International  Association  of 
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Descriptors:  *Glaciers,  *Ice,  *Antarctic,  'Sound- 
ing,    *Radar,     'Velocity,     Depth,    Stratification, 
Remote  sensing,  Instrumentation,  Subsurface  in- 
vestigations. Mapping. 
Identifiers:  'Electromagnetic  wave  velocity. 

Several  measurements  of  electromagnetic  wave 
velocity  in  the  ice  of  Dronning  Maud  Land  were 
carried  out  by  means  of  wide-angle  reflection 
profiling  and  comparison  of  electromagnetic  and 
seismic  echo  times.  The  mean  velocity  is  171  plus 
or  minus  2  m/microsec,  corresponding,  for  a  tem- 
perature of  -10  deg  C,  to  a  dielectric  constant  of 
3 . 1 2  plus  or  minus  .05 .  This  value  agrees  with  some 
field  measurements  made  elsewhere  on  polar  ice, 
but  is  significantly  different  from  some  others. 
Echo  time  comparisons  probably  indicate  that  a 
major  portion  of  the  ice  sheet  is  strongly  anisotrop- 
ic. The  existence  and  horizontal  continuity  of  at 
least  15  internal  reflectors  at  depths  between  250 
and  1,250  m  is  confirmed.  (Knapp-USGS) 
W72-00773 


SEISMIC  ANISOTROPY  IN  THE  WEST  AN- 
TARCTIC ICE  SHEET, 

Wisconsin  Univ.,  Madison,  Dept.  of  Geology  and 
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Descriptors:    'Seismic    studies,    'Ice,    'Glaciers, 
'Antarctic,    'Anisotropy,    Cryology,    Crystallog- 
raphy,  Velocity,    Model    studies,    Shear,   Crystal 
growth,  Geophysics,  Seismic  properties. 
Identifiers:  'Antarctica,  Ice  crystals. 

Seismic  reflection  and  refraction  measurements 
made  during  several  traverses  in  west  Antarctica 
provide  clear  indication  of  anisotropic  seismic 
wave  propagation  in  the  ice  sheet.  These  indica- 
tions include  marked  increases  in  the  refracted 
compressional  and  shear  wave  velocities  at  depths 


of  hundreds  of  meters  in  the  ice,  dependence  of  the 
propagation  velocities  of  waves  reflected  from  the 
bottom  of  the  ice  on  the  angle  of  incidence  and  also 
on  geographic  azimuth,  and  a  variation  of  shear 
wave  propagation  velocity  with  direction  of 
polarization.  All  of  these  characteristics  were  also 
found  for  propagation  through  a  single  crystal  of 
ice.  An  analysis  of  the  velocity  variations  has  there- 
fore been  made  on  the  assumption  that  the  ice  at 
depth  behaves  approximately  as  a  single  crystal,  or 
that  there  is  perfect  alignment  of  the  c-axes.  This  is 
not,  of  course,  a  physically  realistic  assumption,  but 
will  give  nearly  the  same  elastic  wave  velocity 
structure  as  a  random,  or  axially  symmetric,  dis- 
tribution of  c-axes  within  a  cone  having  an  apex 
angle  of  30  degrees  or  less.  ( Knapp-USGS ) 
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GLACIOLOGICAL  RESEARCH  ON  THE  IN- 
LAND TRAVERSE  OF  THE  8TH  JAPANESE 
ANARTIC  RESEARCH  EXPEDITION, 
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Descriptors:  'Glaciers,  'Ice,  'Topography,  'An- 
tarctic, 'Sounding,  Surveys,  Gravity  studies.  Move- 
ment, Rheology,  Seismic  studies,  Depth. 

During  the  traverse  of  east  Dronning  Maud  Land, 
Antarctica,  ice  surface  elevations  were  measured 
by  altimetry  and  ice  thicknesses  were  determined 
by  a  combination  of  gravity  and  seismic  reflection 
measurements.  The  relation  between  ice  and  rock 
surface  topography  was  investigated.  In  order  to  in- 
vestigate the  relation  between  snow  surface-  and 
rock-topography,  spectra  of  snow  surface  slope  and 
rock  surface  curves  were  computed.  A  striking 
similarity  is  seen  between  the  two  spectra.  The  sur- 
face slope  curve  determined  from  strain  rates 
agrees  very  well  with  the  observed  surface  slope 
curve.  (Knapp-USGS) 
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STABILITY  OF  ICE  SHEETS  AS  DEDUCED 
FROM  DEEP  TEMPERATURE  GRADIENTS, 

Scott  Polar  Research  Inst.  Cambridge  (England). 
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Descriptors:      'Glaciers,     'Geothermal     studies, 
'Regimen,    'Water    balances,    'Antarctic,    Heat 
flow,       Subsurface       investigations,      Boreholes, 
Borehole  geophysics.  Movement. 
Identifiers:  'Temperature  gradients  (Glaciers). 

Analyses  of  deep  temperature  profiles  provide  a 
powerful  means  of  examining  the  stability  and  past 
history  of  ice  sheets.  Although  some  of  the  esti- 
mates involved  can  only  be  approximate,  the 
method  has  two  great  advantages  over  the  method 
of  equating  total  accumulation  against  mass  out- 
flow over  a  strain  network.  In  the  temperature  anal- 
ysis an  error  in  accumulation  is  reproduced  as  a 
proportional  error  in  the  effective  mass  balance, 
while  in  the  mass  budget  case  the  final  answer  de- 
pends on  the  arithmetical  difference  between  two 
figures,  and  an  error  in  accumulation  rate  or  an 
error  in  mass  outflow  can  produce  dispropor- 
tionately large  errors.  The  second  point  is  that  the 
temperature  analysis  produces  an  answer  for  mean 
conditions  over  periods  of  the  order  of  1 ,000  years, 
compared  with  an  answer  covering  the  period  of 
the  survey  only  for  mass  budget  methods.  The  way 
to  obtaining  much  deep  thermal  data  in  this  field 
now  exists  in  the  Philberth  type  of  probe.  (Knapp- 
USGS) 
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STEADY-STATE    TEMPERATURE     PROFILES 
IN  ICE  SHEETS, 
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Descriptors:  *Glaciers,  *Ice,  *Geothermal  studies, 

'Movement,  'Regimen,  Climates,  Snowfall,  Strain, 

Heat   flow,   Rheology,  Cryology,   Radar,   Remote 

sensing. 

Identifiers:  'Temperature  gradients  (Glaciers). 

In  the  vertical  temperature  profile  through  an  ice 
sheet  climatic  effects  are  compounded  with  those 
of  accumulation  and  strain  rates,  ice  velocity  and 
surface  slope,  ice  thickness  and  geothermal  heat 
flux.  Computed  profiles  for  diverse  values  of  these 
glaciological  variables  are  presented  which  provide 
a  basis  for  isolating  the  climatic  element  in  ob- 
served temperature  profiles,  and  for  estimating 
temperature-dependent  quantities  duch  as  ice  flow 
law  parameters  and  the  dielectric  absorption  of 
radar  signals  in  ice  sheets.  ( Knapp-USGS ) 
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A  STUDY  OF  10  M  FIRN  TEMPERATURES  IN 
CENTRAL  EAST  ANTARCTICA, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
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Descriptors:  'Glaciers,  'Antarctic,  'Climatology, 
Temperature,  'Slopes,  Mixing,  Winds,  Heat 
transfer,  Heat  balance,  Heat  budget,  Heat  flow, 
Turbulence,  Meteorology,  Orography,  Topog- 
raphy. 

Relationships  between  the  Mean  annual  air  tem- 
perature and  topographical  features  in  central  East 
Antarctica  were  analyzed.  All  temperatures  are 
derived  from  a  series  of  measurements  in  boreholes 
of  approximately  40  m  depth.  The  measurements 
were  made  from  1  5  to  40  m  and  extrapolated  to  10 
m  depth.  Two  areas  were  anomalously  warm  The 
temperature  in  these  areas  decreases  as  elevation 
decreases,  the  reverse  of  the  normally  expected 
situation.  The  temperature  anomaly  is  a  function  of 
the  slope.  An  area  of  high  slope  corresponds  to  a 
warmer-than-expected  temperature,  and  an  area  of 
low  slope  corresponds  to  a  colder-than-expected 
temperature.  There  is  an  areal  shift  downslope  of 
this  relationship  which  may  be  a  lag  factor  or  phase 
shift.  A  multiple  regression  analysis  on  the  data  col- 
lected at  46  traverse  stations  indicates  that  the  tem- 
perature is  increased  2.16  deg  C  for  each  meter  per 
kilometer  of  increase  in  slope.  The  mechanism  for 
this  warming  appears  to  be  turbulent  mixing  of  the 
inversion  layer  cuased  by  slope-induced  thermal 
winds.  (Knapp-USGS) 
W72-00778 


A  HEURISTIC  NUMERICAL  MODEL  FOR 
THREE-DIMENSIONAL  TIME-DEPENDENT 
GLACIER  FLOW, 

Geological  Survey,  Tacoma,  Wash. 

W.  J.  Campbell,  and  L.  A.  Rasmussen. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific   Hydrology  Publication   86,  p    177-190, 

1970.  9  fig,  9  ref. 

Descriptors:  'Glaciers,  'Movement,  'Mathemati- 
cal models,  'Regimen,  'Viscous  flow,  Shear  stress, 
Strain,  Model  studies,  Diffusion,  Viscosity,  Shear, 
Water  balance.  Deformation,  Numerical  analysis, 
Slopes,  Profiles,  Rheology,  Cryology,  Flow. 
Identifiers:  Glacier  flow,  Kinematic  waves. 


As  a  first  step  in  the  development  of  a  mathemati- 
cally tractable  model  for  three-dimensional,  time- 
dependent  glacier  flow,  a  Newtonian  viscous  flow 
law  is  assumed.  The  Navier-Stokcs  equation,  with 
acceleration  and  inertial  terms  omitted,  is  in- 
tegrated vertically  to  form  a  volume  transport 
equation,  which  with  the  three-dimensional  con- 
tinuity equation  for  incompressible  flow,  forms  a 
system  of  three  equations  in  four  unknowns.  By  as- 
suming a  linear  relation  between  volume  transport 
and  bottom  shear  stress,  one  unknown  is 
eliminated.  Using  an  IBM-7094,  the  model  was  ap- 
plied to  two  bed  configurations-valley  and  cirque- 
with  the  same  transverse  profile.  Several  steady- 
state  solutions  were  obtained  by  varying  the  mass- 
balance-versus-altitude  input  function,  the  ice 
viscosity,  and  the  bed  friction  coefficient.  Time-de- 
pendent motion  was  studied  by  imposing  an  ar- 
bitrary wave  on  a  steady-state  solution  for  the  val- 
ley glacier  and  observing  its  deformation  and  diffu- 
sion and  by  imposing  short  period  climate  changes 
on  the  same  steady-state  solution.  With  these  sim- 
ple causative  mechanisms,  complex,  three-dimen- 
sional, dynamic  waves  are  generated.  (Knapp- 
USGS) 
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Descriptors:  'Glaciers,  'Movement,  'Flow,  'An- 
tarctic,  Slopes,   Depth,  Topography,  Correlation 
analysis,  Ice,  Rheology,  Cryology,  Surveys,  Gravity 
studies,  Sounding,  Statistical  methods. 
Identifiers:  'Antarctica,  Dronning  Maud  Land. 

Detailed  ice  thickness,  elevation  and  surface  slope 
data  in  Dronning  Maud  Land,  Antarctica,  per- 
mitted the  investigation  of  ice  surface  slopes  as  a 
function  of  ice  thickness.  While  the  ice  surface 
profile  taken  over  hundreds  of  kilometers  agrees 
well  with  equilibrium  profiles  based  on  plastic  flow 
laws,  shorter  wavelength  features  suggest  a  low 
power  flow  law.  Along  flow  lines  the  ice  surface 
slopes  were  in  phase  with  bottom  topography,  and 
Robin's  relationship  incorporating  the  effects  of 
longitudinal  stress  variations  could  be  used  to 
derive  theoretical  ice  surface  slopes  from  the  ice 
thicknesses.  Both  a  linear  flow  law  and  a  fourth 
power  flow  law  were  tried.  The  linear  law  provided 
better  agreement  with  observations  nearer  the  top 
of  the  ice  cap.  A  power  spectra  analysis  suggests 
that  Budd's  theoretical  amplitude  ratio  function  for 
ice  surface  slope  and  bottom  slope  values  is  in 
agreement  with  some  of  the  field  measurements. 
(Knapp-USGS) 
W72-00780 


THE  FLOW  LAW  OF  COLD  ICE;  INVESTIGA- 
TIONS ON  MESERVE  GLACIER,  ANTARC- 
TICA, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
G.  Holdsworth,  and  C.  Bull. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  204-216, 
1970.  4  fig,  2  tab,  15  ref.  NSF  Grants  GA-205  and 
GA-532. 

Descriptors:  'Glaciers,  'Rheology,  'Temperature, 
Stress,  Strain,  Antarctic,  Ice,  Cryology,  Boreholes, 
Tunnels,     Sampling,     Regimen,     Crystillography, 
Shear,  Pressure,  Plasticity,  Viscosity,  Deformation 
Identifiers:  'Strain  rate  (Glaciers). 

Measurements  were  made  of  the  deformation  of 
boreholes,  of  tunnels  along  the  bed,  and  of  horizon- 
tal circular  holes  cut  in  the  walls  of  the  tunnels,  in 
the  Meserve  Glacier,  Antarctica.  In  these  holes  the 


ice  is  at  about  -18  degrees  C.  At  shear  stresses  ol 
less  than  0.5  bar  the  shear  strain  rate-shear  stres; 
relationship  is  best  expressed  as  a  power  law  with 
an  exponent  of  1.9.  At  shear  stresses  above  0.6  bai 
as  the  base  of  the  glacier  is  approached,  the  ex- 
ponent increases  to  about  4.5.  This  preliminary 
analysis  assumes  pure  shear  below  the  mid-depth  ol 
the  glacier.  Plotting  the  tunnel  and  core  hole  clo- 
sure strain  rates  against  hydrostatic  pressure  alsc 
indicates  a  significant  increase  in  the  exponent  ol 
the  flow  law,  from  1 .6  to  4.3  at  a  point  just  above 
the  base  of  the  glacier.  This  change  in  the  flow  pro- 
perties of  the  ice  may  be  associated  with  a  salt-rich 
layer  of  ice  which  extends  to  about  a  meter  above 
the  base  of  the  glacier.  (Knapp-USGS) 
W72-0078I 


ICE  FLOW  LAW  FROM  ICE  SHEET  DYNAM- 
ICS, 

Centre    National    de    la    Recherche    Scientifique, 
Grenoble  (France).  Laboratoire  de  Glaciologie. 
L.  A.  Lliboutry. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  216-228, 
1970.  3  tab,  44  ref. 

Descriptors:  'Ice,  'Glaciers,  'Rheology,  'Anis- 
tropy,  'Reviews,  Flow,  Cryology,  Regimen,  Stress, 
Strain,  Shear,  Non-newtonian  flow,  Plasticity,  Vix- 
cosity,  Creep,  Pressure,  Temperature,  Crystallog- 
raphy. 
Identifiers:  Glacier  flow  laws. 

The  usual  assumptions  in  ice  flow  theory  are  listed. 
Laboratory  values  of  the  constants  involved  in  the 
ice  flow  law  are  reviewed;  they  are  so  conflicting 
that  values  deduced  from  the  flow  of  actual  ice 
sheets  are  desirable.  Present  studies  of  the  dynam- 
ics of  grounded  ice  sheets  and  ice  shelves  arc 
reviewed.  All  the  data  are  reduced  to  reference 
values  of -13  deg  C  and  0.5  bar.  It  appears  that  the 
strain  rate  of  very  old  Greeland  ice  is  larger  than 
the  strain  rate  of  artificial  isotropic  ice  or  of  ice 
shelves  by  a  full  order  of  magnitude,  the  values  for 
small  local  ice  caps  lying  between  both.  It  is  con- 
cluded that  previous  anistropy  (not  induced  by 
local  stresses)  must  be  taken  into  account  in  ice 
sheet  flow  theory.  (Knapp-USGS) 
W72-00782 


SOME  ASPECTS  OF  SHALLOW  SNOW 
METAMORPH1SM  AT  SOUTHICE,  ANTARC- 
TICA, 

University  Coll.  of  Townsville  (Australia).  Dept.  of 

Geology. 

P.  J.  Stephenson. 

In:       International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific   Hydrology   Publication   86,  p   231-242, 

1970.  4  fig,  2  tab,  10  ref. 

Descriptors:  'Snow,  'Firn,  'Ice,  'Crystal  growth, 
'Cryology,  Antarctic,  Mass  transfer,  Compaction, 
Density,  Glaciers,  Snowpacks,  Stratigraphy. 
Identifiers:     'Snow     metamorphism,     Antarctica, 
Southice. 

Stratigraphy  and  petrology  of  snow  and  firn  were 
studied  at  Southice,  Antarctica.  A  wide  range  of 
density  remained  to  a  depth  of  6  m  in  spite  of 
progressive  densification.  Near  this  depth,  collapse 
of  depth-hoar  and  other  lower-density  layers  oc- 
curred. Deeper  densities  showed  progressive  con- 
vergence. Crystal  size  increased  from  0.006  sq  mm 
at  the  surface  to  more  than  2  sq  mm  at  45  m.  Syste- 
matic stratigraphic  variations  in  crystal  size  and 
crystal  shape  occurred  in  the  first  meter.  Deeper 
firn  showed  a  convergence  in  the  crystal  shape 
parameter  to  approximately  1:55.  The  major  agent 
in  shallow  metamorphism  is  vapor  transfer  under 
temperature  gradients.  In  the  zone  adjacent  to  the 
surface  the  contrast  in  mctamorphic  style  in 
summer  and  winter  is  due  to  gradients  being  nega- 
tive and  positive  respectively.  Vapor  transfer  and 
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recipitation  produces  the  vertical  grain  structure 
,y  a  selection  process  controlled  by  temperature 
iatterns  within  the  grains  themselves.  Condensa- 
ion  growth  dominates  in  shallow  material  while 
rowth  by  boundary  migration  predominates  at 
[eeper  levels.  (Knapp-USGS) 
V72-00783 

OMPARATIVE  SNOW  STUDIES  ON  THE  AN- 
ARCTIC  AND  GREENLAND  ICE  SHEETS, 

Uaska  Univ.,  College.  Geophysical  Inst,  of  Water 
tesources. 
Z.  S.  Benson. 

n:  International  Symposium  on  Antarctic 
}laciological  Exploration  (ISAGE),  Hanover,  N  H, 
ieptember  3-7,  1968;  International  Association  of 
Icientific  Hydrology  Publication  86,  p  242-253, 
,970.  5  fig,  2  tab,  15ref. 

}escriptors:  'Snow,  'Stratigraphy,  'Arctic,  *An- 
arctic,     *Snowpacks,     Temperature,     Snowfall, 
Winds,     Cores,     Tunnels,     Sampling,      Density, 
Strength,  Cryology, 
dentifiers:  Antarctica,  Greenland. 

rhe  stratification  exposed  on  the  long  tunnel  walls 
luring  construction  of  New  Byrd  Station,  Antarc- 
tica, was  studied  in  the  1961-62  austral  summer, 
rhe  well-exposed  sequences  of  strata  showed  good 
lateral  continuity.  Annual  increments  of  accumula- 
tion were  in  the  range  of  1 7  plus  or  minus  3  g  per  sq 
cm  per  yr.  The  rate  of  accumulation  appears  to 
have  changed  from  about  20  g  per  sq  cm  per  yr 
between  1947  and  1954  to  about  14  g  per  sq  cm 
per  yr  from  1955  to  1961.  It  is  possible  that  this 
variation  is  caused  by  migrating  surface  topog- 
raphy, which  produces  a  variable  rate  of  accumula- 
tion at  a  given  station,  even  though  the  rate  of 
snowfall  remains  constant.  This  may  be  an  impor- 
tant complication  in  the  interpretation  of  core  ob- 
tained from  deep  drilling.  The  snow  at  Byrd  Station 
was  compared  with  snow  at  six  stations  on  the 
Greenland  Ice  Sheet  with  comparable  mean  annual 
temperatures  and  rates  of  accumulation.  Dif- 
ferences in  the  upper  6  m  of  snow  strata,  at  the  An- 
tarctic and  Greeland  stations  are  interpreted  as 
caused  by  differences  in  wind  action  and  range  of 
temperature.  Byrd  Station  is  windier  and  has  a 
smaller  temperature  range;  these  differences  favor 
the  development  of  harder,  denser  snow.  (Knapp- 
USGS) 
W72-00784 

SNOW     ACCUMULATION     OVER     ANTARC- 
TICA, 

Newcastle-upon-Tyne  Univ.  (England).  Dept.  of 

Geography. 

J.  C.  Chorlton,  and  H.  Lister. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific  Hydrology  Publication  86,  p  254-263, 

1970.  6  fig,  4  ref. 

Descriptors:    *Snowfall,    'Antarctic,    'Statistical 
models,  'Regression  analysis,  Snowpacks,  Water 
balance.  Synoptic  analysis.  Climatology,  Variabili- 
ty, Mapping. 
Identifiers:  'Antarctica. 

Snow  accumulation  patterns  over  Antartica  are 
described  in  terms  of  multiple  regression  equations. 
The  variables  in  the  equations  are  chosen  by  step- 
wise regression  to  give  the  best  least  squares  fit 
possible.  In  Antarctica  the  accumulation  and 
balance  are  similar  due  to  small  overall  ablation. 
The  balance  of  water  equivalent  is  the  dependent 
variable,  which  is  expressed  in  terms  of  the  geo- 
graphic parameters:  longitude,  latitude,  altitude, 
orientation  of  the  slope,  distance  to  the  nearest 
ocean.  The  average  accumulation  over  Antarctica 
is  calculated  to  be  between  14  and  16  cm  of  water 
equivalent.  (Knapp-USGS) 
W72-00785 


RADIATIONBUDGET  AT  LITTLE  AMERICA  V, 
1957, 

Innsbruck  Univ.,  (Austria).  Inst,  of  Meteorology 
and  Geophysics. 
H.C.  Hoinkes. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  263-284, 
1970.  14  fig,  5  tab,  11  ref. 

Descriptors:  'Solar  radiation,  'Heat  balance,  'Al- 
bedo, 'Antarctic,  Climatology,  Meteorology,  Ener- 
gy budget,  Radiation,  Cloud  cover. 
Identifiers:  'Radiation  budget. 

The  short-wave  and  long-wave  radiation  fluxes 
were  measured  at  Little  America  V  from  March 
1957  to  lanuary  1958.  Results  are  given  for  the 
short-wave  and  long-wave  radiation  fluxes.  Due  to 
the  high  average  albedo  of  86  percent  the  net  radia- 
tion budget  of  -6000  ly  is  dominated  by  long-wave 
radiation  fluxes.  Average  daily  variation  is 
discussed  for  all  four  radiation  fluxes.  For  the  net 
budget  beginning  in  October  there  is  an  average  of 
eight  to  twelve  hours  of  incoming  net  radiation  dur- 
ing the  day.  Temperature  of  the  snow  surface  was 
calculated  from  emitted  long-wave  radiation.  In 
summer  the  daily  variation  of  snow  temperature  is 
8.5  deg  C  as  compared  to  3.4  deg  C  for  ventilated 
air  temperature  at  1.7  meters.  This  leads  to  the 
development  of  instability  at  the  height  of  the  day. 
Differences  in  the  results  obtained  during  the  same 
period  at  Scott  Base  are  caused  by  differences  in 
cloudiness  temperature  at  the  surface  and  aloft, 
and,  most  important,  in  albedo. 
W72-00786 


THERMAL  PROPERTIES  AND  HEAT 
TRANSFER  PROCESSES  OF  THE  SNOW  OF 
THE  CENTRAL  ANTARCTIC  PLATEAU, 

Alaska  Univ.,  College.  Geophysical  Inst. 

G.  Weller,  and  P.  Schwerdtfeger. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific  Hydrology  Publication  86,  p  284-298, 

1 970.  9  fig,  2  tab,  14  ref.  NSF  Grant  GA-4 1 2. 

Descriptors:  'Heat  transfer,  'Snow,  'Antarctic, 
Convection,  Conduction,  Radiation,  Diffusivity, 
Cryology,  Fourier  analysis,  Thermal  properties, 
Thermal  conductivity,  Temperature. 

Temperature  measurements  made  in  the  snow  at 
Plateau  Station,  Antarctica,  during  1967  were 
analyzed  using  Fourier  methods.  The  annual  mean 
temperature  at  10  m  depth  is  -60.5  degrees  C.  An 
effective  thermal  diffusivity  profile  down  to  10  m 
was  computed  by  a  method  suggested  for  non- 
homogeneous  media,  allowing  for  nonconductive 
processes  in  the  snow.  The  actual  thermal  diffusivi- 
ty of  snow  of  density  0.42  g  per  cc  at  -60  degrees  C 
is  0.0097  sq  cm  per  sec.  By  comparison  with  other 
data  a  temperature  coefficient  of  the  thermal  dif- 
fusivity of  snow  can  be  estimated  as  -0.01  degrees 
C.  The  nonconductive  processes  extend  down  to  8 
m.  These  processes  were  examined  directly  by  ob- 
servations of  the  radiative  and  convective  transfer 
of  heat  in  the  snow.  The  radiative  effect  is 
restricted  to  the  upper  two  meters.  The  total  sub- 
surface heat  transfer  may  be  directed  towards  the 
snow  surface  for  short  periods  even  in  winter  and 
the  annual  amplitude  at  the  surface  is  8  cal  per  sq 
cm  per  day.  (Knapp-USGS). 
W72-00787 


GLACIOLOGICAL  EXPLORATION  (ISAGE), 
ANTARCTIC. 

International  Symposium  on  Antarctic  Glaciologi- 
cal Exploration  (ISAGE),  Hanover,  N  H,  Sep- 
tember 3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  1970.  543  p. 

Descriptors:  'Antarctic,  'Glaciers,  'Glaciation, 
'Conferences,  Water  balance,  Hydrologic  budget, 
Cryology,  Rheology,  Climatology,  Regimen,  Move- 
ment, Sounding,  Instrumentation,  Sea  ice. 


Identifiers:  Antarctica. 

The  International  Symposium  on  Antarctic 
Glaciological  Exploration  was  held  at  Dartmouth 
College,  Hanover,  New  Hampshire,  from  Sep- 
tember 3-7,  1968.  Fluctuations  in  the  extent  and 
thickness  of  icebergs  and  sea  ice  in  the  southern 
oceans  has  a  profound  effect  on  climatic  variations 
throughout  the  world.  No  other  single  element  on 
the  earth  with  great  effects  on  the  heat  budget  is  so 
variable  from  year  to  year,  or  from  decade  to 
decade.  Another  related  subject  deals  with  the  An- 
tarctic area  as  one  of  the  earth's  major  heat  sinks. 
Of  about  the  same  order  in  importance  as  continen- 
tal heat  loss  is  the  great  heat  loss  from  the  areas 
covered  with  sea  ice.  The  topics  discussed  at  the 
symposium  were  chemistry  of  accumulation  and  in- 
cluded particles,  deep  sounding  techniques  and 
results,  thermodynamics,  ice  dynamics,  meteorolo- 
gy mass  budgets,  ice  shelves,  and  sea  ice.  (See  also 
W72-00818  thru  W72-00827)  (Knapp-USGS) 
W72-00817 


DATING  OF  FIRN  LAYERS  IN  ANTARCTICA: 
APPLICATION  TO  THE  DETERMINATION  OF 
THE  RATE  OF  SNOW  ACCUMULATION, 

Centre    National    de    la    Recherche    Scientifique, 

Paris  France). 

C.  Lorius,  G.  Lambert,  R.  Hagemann,  L.  Merlivat, 

and  J.  Ravoire. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific  Hydrology  Publication  86,  p  3-15,  1970. 

8  fig,  28  ref. 

Descriptors:   'Snowpacks,   'Antarctic,   'Snowfall, 

'Radioactivity     techniques,     'Fallout,     Tritium, 

Radioactive  dating.  Snow,  Stratigraphy,  Tracers, 

Radioisotopes. 

Identifiers:  'Snow  accumulation  rate  (Antarctica). 

Beta  activity  measurements  on  samples  from  An- 
tarctica make  it  possible  to  calculate  the  mean 
snow  accumulation  rate  by  determining  the 
radioactive  fall-out  reference  horizon  formed  late 
1954  and  early  1955.  At  one  station  the  accumula- 
tion rate  was  measured  by  means  of  tritium  content 
measurements.  The  values  that  were  obtained  by 
the  identification  of  a  tritium  reference  horizon  and 
from  the  decrease  in  the  concentration  of  natural 
tritium  are  in  good  agreement  with  that  derived 
from  beta  activity  measurements.  It  seems  that  the 
accumulation  rate  generally  accepted  for  the  cen- 
tral regions  of  the  Antarctic  continent  may  be  too 
high.  However,  the  data  presently  available  do  not 
lead  to  significant  modification  of  the  estimate  of 
the  accumulation  over  the  entire  continent.  (See 
also  W72-008 1 7 )  ( Knapp-USGS ) 
W72-00818 

THE  USE  OF  CATIONIC  RATIOS  IN  DETER- 
MINING ANNUAL  STRATIGRAPHIC  LAYERS 
IN  POLAR  ICE, 

Dartmouth   Coll.,   Hanover,   NH.   Dept.   of  Earth 
Sciences. 
G.O.  Linkletter. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968:  International  Association  of 
Scientific  Hydrology  Publication  86,  p  16-18, 
1970.  2  fig. 

Descriptors:  'Ice,  'Stratigraphy,  'Glaciers, 
'Snowfall,  'Water  chemistry,  Regimen,  Water 
balance,  Seasonal,  Spectrophotometry,  Cores, 
Sampling,  Water  analysis,  Sodium,  Potassium, 
Magnesium,  Calcium,  Density. 
Identifiers:  Polar  ice  caps. 

Tests  conducted  on  89  cm  of  polar  ice  core  include 
the  measurement  of  cationic  concentrations  by 
atomic  absorption  spectrophotometry  and  a  related 
microscopic  investigation  of  the  soluble  particulate 
matter  contained  in  the  ice.  Variations  in  the  densi- 
ty of  the  ice  were  used  to  delineate  annual  layers, 
with  which  all  other  measurements  were  compared. 
The  concentrations  of  Na,  K,  Mg,  and  Ca  were 


Field  02— WATER  CYCLE 
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measured  in  melt  water  samples  of  the  ice  core.  Na 
and  K  show  slightly  higher  winter  values  whereas 
Ca  and  Mg  have  slightly  higher  summer  values.  No 
regular  seasonal  trend  was  found  for  any  of  the  ca- 
tionic  concentrations.  All  four  cations  coincidently 
display  three  distinct  peaks  in  concentration.  These 
peaks  account  for  approximately  one-half  of  the 
total  concentration  of  cations  for  the  entire  ice 
sample.  The  concentration  peaks  suggest  periods  of 
significant  storm  activity  over  the  ice  cap.  Particle 
counts  showed  no  apparent  seasonal  cycle  in 
number  or  size  distribution.  (See  also  W72-00817) 
(Knapp-USGS) 
W72-00819 


SNOW  ACCUMULATION  ALONG  THE  SOUTH 
POLE-DRONNING  MAUD  LAND  TRAVERSE, 

Brussels  Univ.  (Belgium).  Dept.  of  Nuclear  Geolo- 
gy and  Geochemistry. 
E.  Picciotto,  W.  De  Brueck,  and  G.  Crozaz. 
In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  18-22, 
1970.  1  fig,  4  tab,  7  ref. 

Descriptors:  *Snowpacks,  'Antarctic,  'Stratig- 
raphy, 'Sampling,  'Geochemistry,  Water  balance, 
Fim,  Glaciers,  Regimen,  Snowfall,  Temperature, 
Radioisotopes,  Stable  isotopes,  Water  chemistry, 
Tracers,  Glaciation. 
Identifiers:  'Antarctica. 

Over  75  glaciological  stations  were  established 
along  the  route  of  the  South  Pole-Dronning  Maud 
Land  Traverse.  At  each  station,  a  2-3  m  pit  was  ex- 
cavated for  the  purpose  of  stratigraphic  studies  and 
sampling  for  geochemical  laboratory  investiga- 
tions. Accumulation  values  derived  from  pit  studies 
in  this  region  are  generally  too  high.  The  central 
zone  of  the  east  Antarctic  Plateau,  situated  within 
the  3,500  m  contour  line,  and  comprising  the  sta- 
tions of  Vostok,  Pole  of  Inaccessibility,  and  Plateau 
Station,  is  characterized  by  a  very  low  rate  of  snow 
accumulation,  of  the  order  of  3  g/sq  cm/yr.  An  area 
with  nearly  zero  accumulation  is  very  evident.  The 
very  low  accumulation  is  correlated  with  anoma- 
lously high  firn  temperature,  intense  fim  metamor- 
phism  and  relatively  high  0-18/0-16  ratio.  (See  also 
W72-00817)  (Knapp-USGS) 
W72-00820 


A  SEARCH  FOR  COSMIC  DUST  IN  A  LARGE 
COLLECTION  OF  PARTICULATE  AND  DIS- 
SOLVED MATERIAL  FROM  POLAR  ICE, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Geology. 

R.  H.  McCorkell,  W.  H.  Pinson,  E.  L.  Fireman,  and 

C.  C.  Langway,  Jr. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific    Hydrology    Publication    86,    p    25-30, 

1970.  5  tab,  24  ref. 

Descriptors:     'Trace     elements,     'Ice,     'Arctic, 

'Provenance,  Sampling,  Water  chemistry,  Water 

analysis,  Fallout,  Snow. 

Identifiers:    'Cosmic    dusts,    'Greenland,    'Camp 

Century. 

Large  collections  of  dissolved  and  particulate 
material  from  the  ice  at  Camp  Century,  Greenland, 
were  made  and  studied  in  the  hope  that  evidence  of 
cosmic  dust  would  be  found.  Particulate  and  dis- 
solved material  could  be  collected  from  millions  of 
liters  of  ice  at  Camp  Century,  because  wells  melted 
in  the  ice  were  used  to  supply  the  camp  with  water. 
Filters  and  ion  exchange  resin  columns  were  in- 
serted in  the  water  lines.  The  Ni/Co  ratio  in  the  dis- 
solved material  is  higher  than  in  crustal  material 
and  resembles  that  in  chondrite  and  carbonaceous 
chondrite  meteorites.  Mass  spectrometric  studies 
of  inert  gases  extracted  from  the  particulate  materi- 
al from  the  ice  provide  the  only  unequivocal 
evidence  of  an  extraterrestrial  component.  Ni-63, 
Co-60  and  CI-36  are  probably  bomb  fall-out.  The 


ice  from  which  the  collections  were  made  was  50- 
250  years  old,  but  only  a  small  addition  of  recent 
snow  needs  to  be  assumed  to  account  for  these 
isotopes.  The  AI-26  and  Be- 10  are  clearly  the  result 
of  production  in  the  atmosphere  by  cosmic  rays. 
(See  also  W72-008 1 7 )  (Knapp-USGS) 
W72-00821 


HORIZONTAL  AND  VERTICAL  DISTRIBU- 
TION OF  MICROPARTICLES  IN  THE  1965 
LAYER  BETWEEN  BYRD  STATION  AND  THE 
WHITMORE  MOUNTAINS,  ANTARCTICA, 

Ohio  State  Univ.,  Columbus,  Ohio.  Inst,  of  Polar 

Studies. 

W.  L.  Hamilton. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific    Hydrology    Publication    86,    p    31-42, 

1 970.  6  fig,  2  tab,  1 1  ref.  NSF-GA-530. 

Descriptors:  'Snow,  'Dusts,  'Sedimentation,  Par- 
ticle size.  Particle  shape,  Mineralogy,  Stratigraphy, 
Fallout,  Antarctic. 

Identifiers:  Byrd  Station  (Antarctica),  Extrater- 
restrial dusts. 

Studies  of  the  microparticles  from  snow  samples 
taken  in  the  1965  accumulation  layer  along  a  358 
km  traverse  from  Mount  Chapman  to  Byrd  Station, 
Antarctica,  show  that  the  fallout  and  accretion  of 
dust  depend  on  climatological  factors.  The  relative 
abundance  of  transparent  spherules  was  positively 
correlated,  and  the  relative  abundance  of  opaque 
angular  particles  was  negatively  correlated,  to  the 
annual  snow  accumulation.  The  relative 
abundances  of  these  two  particle  classes  were  nega- 
tively correlated  to  each  other  in  vertical  profiles  in 
the  1965  layer,  suggesting  that  fallout  heterogenei- 
ty also  depends  on  time  variation  of  the  precipita- 
tion rate.  There  was  an  abrupt  increase  in  the 
abundance  of  microparticles  believed  to  be  he- 
matite and  goethite  (or  limonite)  at  sites  nearest 
the  mountains.  The  same  sites  also  showed  an 
abrupt  increase  in  the  volume  concentration  of  par- 
ticles smaller  than  3-microns  diameter.  These  in- 
creases are  probably  the  result  of  local  distribution 
of  mountain-derived  particles  by  winds.  The 
abundance  of  particles  larger  than  3-microns 
diameter,  relative  to  those  larger  than  0.6-microns 
diameter,  decreased  almost  monotonically  along 
the  route  in  the  direction  of  the  mountains;  eolian 
transport  may  be  indicated.  However,  the  effect  of 
lower  temperatures  at  higher  elevations  on  the 
nucleation  process  may  also  account  for  this 
change  in  particle  size.  (See  also  W72-00817)  (K- 
napp-USGS) 
W72-00822 


THE  QUESTION  OF  THE  ORIGIN  OF  THE 
MAGNETIC  SPHERULES  FOUND  IN  ANTARC- 
TIC ICE, 

Smithsonian  Astrophysical  Observatory,  Cam- 
bridge, Mass. 

F.  W.  Wright,  and  P.  W.  Hodge. 
In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  Y, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  42-47, 
1970.  2  tab,  16  ref. 

Descriptors:  'Ice,  'Antarctic,  'Dusts,  'Meteorites, 
'Sediments,     Fallout,     Mineralogy,     Provenance, 
Glaciers,  Particle  size.  Particle  shape. 
Identifiers:  'Magnetic  spherules,  'Antarctica,  'Ex- 
traterrestrial dusts. 

Recent  rocket  and  satellite  measures  indicate  an  in- 
flux of  micrometeorites  and  meteoric  dust  that  is 
several  orders  of  magnitude  smaller  than  the  esti- 
mate given  by  earlier  satellite  detectors.  For  this 
reason,  the  vast  majority  of  the  polar-ice  sediment 
particles  previously  identified  as  meteoric  cannot 
now  be  considered  either  micrometeorites  or  abla- 
tion droplets  from  small  meteoric  bodies.  The  esti- 
mated influx  of  Fe-Ni  particles  only,  as  collected 
from  ice  at  the  South  Pole,  is  consistent  with  the 


new  satellite  results.  The  remainder  of  thi 
spherules,  for  which  no  plausible  terrestrial  origii 
has  yet  been  found,  may  be  ablation  products  fron 
very  large  (several  tons)  bodies  that  may  be  come 
tary  meteors  or  some  type  of  carbonaceous  chon 
drite.  (See  also  W72-008  17)  (Knapp-USGS) 
W72-00823 


CHEMISTRY  OF  ANTARCTIC  ICE:  IMPLICA 
TIONS  ON  THE  RATE  OF  ACCRETION  OF  EX 
TRA-TERRESTRIAL  MATTER, 

Brussels  Univ.  (Belgium).  Dept.  of  Nuclear  Geolo 

gy  and  Geochemistry. 

F.  Hanappe,  M.  Vosters,  E.  Picciotto,  and  S. 

Deutsch. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H 

September  3-7,  1968;  International  Association  ol 

Scientific    Hydrology    Publication    86,    p    47-50 

1970.  3  tab,  4  ref.  Belgian  F.R.F.C.  (Proj  243) 

NSFGrantGa-530. 

Descriptors:  'Ice,  'Antarctic,  'Dusts 

'Provenance,      'Meteorites,      Sediments,      Iron. 

Glaciers,  Particle  size. 

Identifiers:    'Antarctica,    'Extraterrestrial    dusts, 

Nickel. 

To  estimate  the  mass  accretion  of  extraterrestrial 
material  from  the  rate  of  deposition  of  nickel  and 
other  elements  on  the  Antarctic  ice-sheet,  the 
abundance  of  Na,  Mg,  K,  Ca,  Mn,  Fe  and  Ni  was 
determined  in  firn  samples  collected  at  Base  Roi 
Baudouin,  Amundsen-Scott  Station,  and  Plateau 
Station,  Antarctica.  From  the  nickel  deposition 
found  at  Plateau  Station  and  at  Amundsen-Scott 
Station,  an  upper  limit  of  1 00,000  tons  per  year  was 
derived  for  the  total  accretion  of  extraterrestrial 
material  on  the  earth's  surface.  This  figure  is  in 
agreement  with  estimates  based  on  the  osmium  and 
iridium  content  of  pelagic  sediments,  in  spite  of  the 
large  difference  in  the  time  intervals  involved.  (See 
also  W72-008 1 7 )  ( Knapp-USGS) 
W72-00824 


DEEP  CORE  DRILLING   AT  BYRD  STATION, 
ANTARCTICA, 

Cold    Regions    Research    and    Engineering   Lab., 

Hanover,  N.H. 

H.  T.  Ueda,  and  D.  E.  Garfield. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific    Hydrology    Publication    86,    p    53-62, 

1970.  6  fig. 

Descriptors:     'Core    drilling,     'Ice,     'Antarctic, 
Glaciers,    Heat   flow,    Sampling,   Rotary   drilling, 
Boreholes,  Temperature,  Drilling  equipment, 
identifiers:  'Byrd  Station  (Antarctica). 

A  deep  core  hole  was  drilled  through  the  Antarctic 
ice  sheet  at  Byrd  Station  during  the  1967-68  austral 
summer.  Drilling  was  accomplished  with  a  cable- 
suspended  electro-mechanical  rotary  drill.  During 
the  1966-67  austral  summer  the  equipment  was  in- 
stalled and  220  m  of  ice  was  penetrated.  Drilling 
was  resumed  in  November  1967  and  the  hole  was 
completed  in  January  1968.  Cores  3  m  to  6  m  in 
length  and  averaging  10.8  cm  in  diameter  were 
recovered  throughout  99%  of  the  depth  drilled. 
The  overall  penetration  rate  averaged  20  m/day. 
Drill  cuttings  were  dissolved  in  an  aqueous 
ethylene  glycol  solution  circulated  at  the  bottom  of 
the  hole.  The  dilute  solution  was  returned  to  the 
surface  in  the  drill  bailer  on  each  coring  run.  Liquid 
water,  indicative  of  pressure  melting  at  the  bottom 
of  the  ice  sheet  was  encountered  at  2,164  m  depth. 
Attempts  to  recover  a  core  of  sub-ice  material  were 
not  successful.  Ice  temperatures  increased  steadily 
from  a  minimum  of  -28.8  deg  C  at  800  m  depth  to  - 
1  3.0  deg  C  at  1 ,800  m.  No  temperatures  were  mea- 
sured below  this  depth.  The  heat  flow  for  this  loca- 
tion is  estimated  to  be  1 .8  micro  cal/sq  cm-sec. 
(See  also  W72-008 1 7 )  (Knapp-USGS) 
W72-00825 


WATER  CYCLE— Field  02 
Evaporation  and  Transpiration— Group  2D 


SELF-CONTAINED   THERMAL    PROBES   FOR 
REMOTE  MEASUREMENTS  WITHIN  AN  ICE 

SHEET,  .   „     .  ,    u 

Cold   Regions   Research    and    Engineering    Lab., 

Hanover,  N.H. 

H.W.C.  Aamot. 

In       International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific    Hydrology    Publication    86,    p    63-68, 

1970.  4  fig,  3ref. 

Descriptors:  *Ice,  »Glaciers,  'Drilling,  'Boreholes, 
•Instrumentation,  Equipment,  Antarctic,  Arctic, 
Crystallization,  Cryology,  Stress,  Temperature, 
Borehole  geophysics,  Telemetry,  Remote  control. 
Drilling  equipment. 
Identifiers:  Thermal  probes  (Ice  drilling). 

Thermal  probes  are  now  available  for  penetrating 
polar  ice  sheets  to  depths  as  great  as  3000  m  for 
remote  measurements  of  in  situ  temperature  and 
stress  conditions.  Instrumentation  payloads  and 
systems  are  also  being  planned  for  studies  of 
acoustic  and  electromagnetic  transmission  in  ice, 
seismic  observations,  and  ice  movement.  The  verti- 
cal course  of  a  probe  is  assured  through  positive  at- 
titude stabilization,  either  by  mercury  steering  or 
pendulum  steering.  Power  requirements  for 
penetration  and  for  lateral  transfer  to  avoid  prema- 
ture hole  closure  depend  on  the  probe  speed  and 
the  ice  temperature  and  can  vary  from  5  to  15  kw. 
The  sealed  confinement  in  the  ice,  the  low  tem- 
peratures, and  the  high  pressures  present  special 
design  problems.  First  results  from  a  probe  sent 
into  the  Greenland  ice  sheet  at  Camp  Century  and 
stopped  at  a  depth  of  about  260  m  gave  a  hyperbol- 
ic cooling  curve  approaching  the  final  temperature 
to  within  0.1  deg  C  after  about  six  days  and  in- 
dicated a  peak  crystallization  stress  in  the  contined 
melt  water  during  refreezing  of  about  88  bar  above 
the  overburden  stress.  Two  probes  reached  230 
and  1000  m  at  Station  Jarl  Joset,  providing  valua- 
ble scientific  and  engineering  information.  (See 
also  W72-008 1 7 )  (Knapp-USGS) 
W72-00826 


A  METHOD  FOR  SETTING  A  LOWER  LIMIT 
ON  THE  WATER  LAYER  THICKNESS  AT  THE 
BOTTOM  OF  AN  ICE  SHEET  FROM  THE  TIME 
REQUIRED  FOR  UPWELLING  OF  WATER 
INTO  A  BOREHOLE, 

Cold   Regions   Research    and    Engineering    Lab., 
Hanover,  N.H.;  and  Northwestern  Univ.,  Evanston, 
111.  Dept.  of  Material  Science  and  Geology. 
J.  Weertman. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  69-73, 
1970.  1  tab,4ref. 

Descriptors:  *Glaciers,  'Boreholes,  'Water  level 

fluctuations,  Confined  water.  Melt  water,  Pressure, 

Viscosity,     Density,     Transmissivity,     Glaciation, 

Melting. 

Identifiers:  Subglacial  water. 

When  a  borehole  penetrates  an  ice  sheet  whose 
bottom  surface  is  at  the  melting  point,  upwelling  of 
water  into  the  borehole  will  occur  if  the  drilling 
fluid  has  a  pressure  less  than  the  overburden  pres- 
sure. The  time  required  for  half  of  the  upwelling  to 
be  completed  can  be  used  to  obtain  an  estimate  of 
the  thickness  of  the  water  layer  that  exists  between 
the  bottom  ice  surface  and  an  impervious  bed  if  the 
ice  sheet  is  elastically  and  plastically  undeformable. 
The  given  equation  sets  a  lower  limit  to  the  value  of 
the  thickness  of  the  water  layer  beneath  a  deforma- 
ble  ice  sheet.  The  actual  thickness  of  the  water 
layer  under  a  deformable  ice  sheet  can  be  one  or 
more  orders  of  magnitude  larger  than  the  value 
estimated  from  this  equation.  (See  also  W72- 
00817)  (Knapp-USGS) 
W72-00827 


2D.  Evaporation  and  Transpiration 


EFFECT  OF  SOIL  MOISTURE  PRESSURE  ON 
RELATIVE  EVAPORATION  (IN  RUSSIAN), 

1. 1.  Sudnitsyn,  and  V.  D.  Skalaban. 
Meteorol  Gidrol.  10.  84-89.  1968.  English  summa- 
ry- 
Identifiers:  Consumption,  Evaporation,  Moisture, 
Oat-M,  Plant,  Pressure,  Soil,  Test,  Transpiration. 

Quantitative  relationships  between  soil  moisture 
pressure  and  various  criteria  of  supply  of  available 
moisture  are  examined.  A  pot  experiment  with  oat 
plants  on  heavy  loamy  chernozem  soil  showed  that 
variation  of  the  transpiration  rate  of  the  plants  with 
changes  in  the  pressure  of  soil  moisture  depended 
upon  the  entity  of  aerometeorological  conditions 
and  the  properties  of  soil  moisture  determining  its 
pressure.  Potential  transpiration  was  assumed  to  be 
0.7  of  evaporation  and  was  calculated  by  Ivanov's 
formula.  In  assessing  the  available  supply  of 
moisture,  measurements  of  soil  moisture  pressure 
were  often  sufficient  and  it  was  possible  to  make 
short-term  predictions  of  moisture  consumption  by 
plants  and  of  the  available  moisture  supply. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-00669 

NITROGEN  UPTAKE  OF  PLANTS  AFFECTED 
BY  WINDBREAKS, 

Department  of  Fisheries  and  Forestry,  Winnipeg 

(Manitoba). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-00685 

ALGORITHMS  FOR  COMPUTING  THE 
WATER  REGIME  OF  LANDSCAPES  FOR  A 
MATHEMATICAL  MODEL  OF  MIGRATION 
PROCESSES  (ALGORITMY  ISCHISLENIYA 
VODNOGO  REZHIMA  LANDSHAFTOV  SUSHI 
DLYA  MATEMATICHESKOY  MODELI 

MIGRATSIONNYKH  PROTSESSOV), 
V.  L.  Anokhin. 

Pochvovedeniye,  No  1,  p  92-102,  January  1971.  2 
fig,  4  tab,  24  ref. 

Descriptors:  'Soil  physics,  'Hydrologic  cycle, 
'Energy  budget,  'Water  balance,  'Transpiration, 
Evaporation,  Precipitation  (Atmospheric), 
Leaching,  Vegetation,  Biomass,  Forests,  Grass- 
lands, Mathematical  studies.  Mathematical  models, 
Computers. 

Identifiers:  'USSR,  'Algorithms,  'Water  regime, 
'Landscapes,  Biogeocenoses,  Biogeochemistry, 
Structural  algebra,  Balance  computations. 

Algorithms  of  balance  computations  of  the  water 
regime  of  landscapes  were  based  on  two  contrast- 
ing types  of  biogeocenoses  borrowed  from  the 
literature-a  forest  landscape  in  the  Sod-Podzolic 
zone  with  a  leaching  water  regime  and  a  Cher- 
nozem steppe  landscape  with  a  periodically 
leaching  water  regime.  Methods  of  constructing  al- 
gorithms from  graphic  relationships  between 
water-regime  components  were  examined  together 
with  the  matrix  method  of  representing  graphic 
relationships  and  algorithms,  considered  to  be  the 
most  suitable  for  conventional  computations  and 
for  computer  programming.  Based  on  the  results  of 
tentative  computations  of  water  distribution  in  the 
two  types  of  landscapes  examined,  it  is  concluded 
that  the  transpiration  rates  for  the  forest  and  steppe 
vegetation  are  nearly  the  same  despite  their  signifi- 
cantly different  biomasses.  (Josefson-USGS) 
W72-00807 


LYSIMETERS    WITH    RAINFALL    AND    SOIL 
WATER  CONTROL, 

Royal       Veterinary       and       Agriculture       Coll., 
Copenhagen  (Denmark).  Hydrotechnical  Lab. 
K.  J.  Kristensen,  and  H.  C.  Aslyng. 
Nordic  Hydrology,  Vol  2,  No  2,  p79-92,  1971.  12 
fig,  I  tab,  7  ref. 


Descriptors:  'Lysimeters,         'Soil         water, 

♦Evapotranspiration,  'Consumptive  use.  Instru- 
mentation, Moisture  content,  Simulated  rainfall, 
Automation,  Nuclear  mositure  meters. 

A  lysimeter  installation  of  36  concrete  tanks  each 
with  a  soil  surface  of  4  sq  m  is  useful  for  plant 
growth  experiments  involving  different  treatments 
combined  with  various  controlled  water  supplies. 
The  ground  installation  is  at  least  20  cm  below  the 
soil  surface  so  that  tillage  can  be  done  with  ordina- 
ry field  implements.  The  lysimeter  tanks  are  pro- 
vided with  a  drainage  system  which  can  drain  the 
soil  at  the  bottom  ( 1 00  cm  depth )  to  a  tension  of  up 
to  100  cm.  A  constant  groundwater  table  at  less 
than  100  cm  soil  depth  can  also  be  maintained.  The 
soil  moisture  content  at  different  depths  is  deter- 
mined from  an  underground  tunnel  by  use  of 
gamma  radiation  equipment  in  metal  tubes 
horizontally  installed  in  the  soil.  Rainfall  is  con- 
trolled by  a  movable  glass  roof  automatically 
operated  and  controlled  by  a  special  rain  sensor. 
Water  is  applied  to  the  soil  surface  with  a  special 
trickle  irrigation  system  consisting  of  a  set  of  plastic 
tubes  for  each  lysimeter  tank  and  controlled  from 
the  tunnel.  Fertilizers  can  be  applied  with  the  ir- 
rigation water.  (Knapp-USGS) 
W72-00834 


AN  EVALUATION  OF  TWO  METHODS  FOR 
OBTAINING  LEAF  TRANSMISSIVITY  FROM 
LEAF  REFLECTIVITY  MEASUREMENTS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy;  and 

Iowa  State  Univ.,  Ames.  Dept.  of  Climatology  and 

Meteorology. 

R.  E.  Carlson,  and  D.  N.  Yarger. 

Agronomy  Journal,  Vol  63,  p  78-8 1 ,  Jan-Feb  1 97  I 

5  fig,  1  tab,  6  equations,  8  ref. 

Descriptors:  'Evaluation,  'Measurement,  'Leaves, 
'Optical  properties,  'Transmissivity,  Equations, 
Corn  (Field),  Soybeans,  Remote  sensing.  Pigments, 
Spectroscopy,  Moisture  content. 

This  paper  evaluates  a  quadratic  and  a  cubic 
method  for  calculating  leaf  transmissivity  from  leaf 
reflectivity  measurements.  Dissimilar  leaves  of 
corn  and  soybean  were  tested.  Leaf  reflectivity  is 
an  optical  property,  important  in  remote  sensing, 
and  dependent  on  leaf  structure,  pigmentation,  and 
water  content.  Reflectivity  and  transmissivity  mea- 
surements were  made  on  5  samples  of  each  plant. 
Calculated  values  were  compared  with  measured 
transmissivities;  nearly  identical  results  were  ob- 
tained for  the  spectral  range  500  to  2,600  mil- 
limicrons. Leaf  transmissivity  can  be  calculated 
within  a  relative  error  of  5  percent  of  measured 
values.  (Popkin-Arizona) 
W72-00882 


FIELD  STUDY  OF  EVAPORATION:  NOTES  ON 
THE  EXTRACTION  AND  COMPUTATION  OF 
DATA. 

Snowy  Mountains  Engineering  Corp. 

Australian  Water  Resources  Council  Technical 
Paper  No.  2,  March  1971.  55  p,  21  forms,  7  ref. 

Descriptors:  'Evaporation,  'Lakes,  'Heat  budget, 
♦Equations,  Wind  velocity,  Vapor  pressure,  Radia- 
tion, Advection,  Latent  heat.  Specific  heat.  Tem- 
perature, Separation  techniques.  Thermal  capacity. 
Identifiers:  'Australia,  'Bowen  Ratio. 

Extraction  and  computation  of  evaporation  data 
for  3  Australian  lakes  (Mundaring,  Manton, 
Cataract)  is  based  on  bulk  aerodynamic  and  heat- 
budget  methods.  The  format  for  output  require- 
ments is  presented  with  sample  calculations. 
Details  on  data  extraction  and  computation  for 
quantities  being  measured  at  meteorological  land 
stations  are  included.  ( Popkin-Arizona) 
W72-00888 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

2E.  Streamflow  and  Runoff 


OSCILLATORY      KERNEL      FUNCTIONS      IN 
LINEAR  HYDROLOGIC  MODELS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-00584 


HYDRODYNAMICAL    STUDIES    ON    THE    ST. 
LAWRENCE  RIVER, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
G.Godin. 

Report  Series  No  18,  1971.  1  16  p,  30  fig,  8  tab,  10 
ref. 

Descriptors:  *St.  Lawrence  River,  *Streamflow, 
"Tides,  *Hydrologic  data,  *Model  studies,  Mathe- 
matical models,  Hydrology,  Flow  characteristics, 
Flow  rates,  Equations,  Stream  gages,  Discharge 
measurement,  Tidal  waters. 
Identifiers:  'Streamflow  characteristics. 

Fundamental  concepts  of  hydrodynamics  were 
used  to  study  the  steady  and  tidal  flows  in  the  St. 
Lawrence  River.  A  one  dimensional  numerical 
model  of  the  St.  Lawrence  River  is  evaluated.  The 
model  reproduces  adequately  the  main  features  of 
the  major  tidal  constituents;  it  reproduces  qualita- 
tively but  not  quantitatively,  the  shallow  water  con- 
stituents. It  indicates  that  the  fluctuations  in  the 
discharge  are  felt  only  upstream  of  the  Quebec 
constriction.  The  amplitude  of  the  tide  is  little  af- 
fected but  its  progress  may  be  retarded  by  up  to  3 
hours.  The  slow  shallow  water  constituents  are  in- 
creased when  the  discharge  is  increased;  but  in  the 
range  of  the  value  of  the  friction  considered,  the 
amplitude  of  the  fast  and  slow  shallow  water  con- 
stituents is  decreased  when  friction  is  increased. 
The  model  indicates  that  blockage  anywhere  in  the 
river  automatically  involves  an  increase  in  tidal 
velocity  downstream.  (Woodard-USGS) 
W72-00590 


EFFECT  OF  INLET  GEOMETRY  ON  FLOW-A- 
NGLE CHARACTERISTICS  OF  MINIATURE 
TOTAL-PRESSURE  TUBES, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-00596 


PARAMETER  MEASUREMENT  IN  FLUVIAL 
MORPHOLOGY, 

Purdue  Univ.,  Lafayette,  Ind. 

D.  M.  Coffman. 

Indiana  Academy  of  Science  for  1969  Proceedings 

Vol  79,  p  333-343,  1970.  5  fig,  2  tab,  9  ref.  OWRR 

A-007-IND(2). 

Descriptors:  'Maps,  'Channel  morphology, 
•Streams,  'Drainage  patterns  (Geologic),  'Topog- 
raphy, Contours,  Elevation,  Alluvial  channels, 
Streamflow,  Geology,  Hydrologic  data,  Evaluation. 
Identifiers:  'Topographic  maps,  'Fluvial 
morphology,  Parameter  measurement. 

Problems  are  pointed  out  concerning  accurately 
ordered  drainage  maps  from  commonly  available 
topographic  maps  scaled  1 :62,500  and  1 :24,000  for 
research  in  fluvial  morphology.  It  is  indicated  that 
blue  lines  of  such  maps  represent  third  and  fourth 
order  streams.  Interpretation  of  topographic  maps 
by  Strahler's  method  of  'V's'  does  not  necessarily 
result  in  an  accurate  drainage  map.  Relief,  age,  and 
geology  appear  to  control  the  quality  of  drainage 
maps  which  are  produced.  The  relative  relief  of  ap- 
parent first-order  streams  may  be  used  to  predict 
the  quality  of  a  drainage  map  which  will  be 
produced  from  a  topographic  quadrangle  and  per- 
mits classifications  of  these  quadrangles  as  excel- 
lent, marginal,  and  unacceptable.  (Woodard- 
USGS). 
W72-00604 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  3.  OHIO  RIVER 
BASIN  BELOW  WABASH  RIVER. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  D.C,  20402  - 
Price  $3.50.  Geological  Survey  Water-Supply 
Paper  1910,  1971.  738  p,  1  fig,  1  plate. 

Descriptors:  'Data  collections,  'Surface  waters, 
'Streamflow,  'Water  quality,  'Ohio  River,  Stream 
gages.  Lakes,  Reservoirs,  Stage-discharge  relations. 
Sediment  discharge,  Water  temperature,  Low  flow. 
Peak  discharge,  Tennessee  River. 
Identifiers:  Surface  water  records,  Ohio  Basin 
below  Wabash. 

One  of  a  series  of  37  reports  presenting  records  of 
stage,  discharge,  and  content  of  streams,  lakes,  and 
reservoirs  in  the  United  States  during  the  1961-65 
water  years,  this  report  covers  the  Ohio  River  basin 
below  the  Wabash  River.  The  data  generally  com- 
prise a  station  description  and  a  table  showing  daily 
discharge  and  monthly  and  yearly  discharges.  Sta- 
tion descriptions  give  the  location,  drainage  area, 
records  available,  type  and  history  of  gages, 
average  discharge,  extremes  of  discharge,  and 
general  remarks.  Type  of  gage  currently  in  use  and 
datum  of  the  gage  above  mean  sea  level,  and  a  con- 
densed history  of  the  types,  locations,  and  datums 
of  previous  gages  used  during  the  record  period  are 
listed.  Conditions  affecting  natural  flow  and  infor- 
mation on  accuracy  of  records  are  noted.  Tables 
give  daily,  average,  and  extreme  discharges  and 
yearly  totals  and  peak  discharges.  Chemical  quali- 
ty, fluvial  sediment,  and  water  temperatures  are 
listed  for  the  data  collection  sites.  Chemical  quality 
includes  concentrations  of  individual  dissolved 
constituents,  hardness,  specific  conductance,  and 
pH.  Fluvial-sediment  information  is  given  for 
suspended-sediment  discharges  and  concentra- 
tions. Data  for  water  temperature  are  once-daily 
observations  except  for  sites  where  continuous 
temperature  recorders  furnish  information  from 
which  minimums  and  maximums  are  obtained 
(Lang-USGS) 
W72-OO6I0 


HYDROBIOLOGICAL        STUDY        OF       THE 
MEURTHE  RIVER  (VOSGES), 

Jean-Francois  Pierre. 

Bull  Soc  Bot  Fr.  117  (3/4):  89-96.  1970.  English 

summary. 

Identifiers:       Algal,      France,      Hydrobiological, 

Meurthe,  Populations,  River,  Vosges. 

A  hydrobiological  study  was  made  of  a  right-side 
tributary  of  the  river  Meurthe.  Relations  between 
geological,  physical  and  chemical  characteristics 
and  distribution  of  algal  populations  are  discussed- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00705 


WATER  RESOURCES  OF  SALT  LAKE  COUN- 
TY, UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 
For  primary  bibliographic  entry  see  Field  04B 
W72-00788 


WATER  USE  IN  SOUTH  CAROLINA-1970. 

South    Carolina    Water    Resources    Commission, 

Columbia. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-00791 


WATER  RESOURCES  DATA  FOR  LOUISIANA: 
PART  1,  SURFACE  WATER  RECORDS:  PART 
2,  WATER  QUALITY  RECORDS. 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00794 


WATER  BALANCE  OF  THE  GREATER  CAU- 
CASUS (VODNYY  BALANS  BOL'SHOGO  KAV- 
KAZA), 

For  primary  bibliographic  entry  see  Field  02A. 


W72-008I2 


A  METHOD  FOR  SETTING  A  LOWER  LIMI 
ON  THE  WATER  LAYER  THICKNESS  AT  TH 
BOTTOM  OF  AN  ICE  SHEET  FROM  THE  TIM 
REQUIRED  FOR  UPWELLING  OF  WATE 
INTO  A  BOREHOLE, 

Cold    Regions   Research    and    Engineering    Lat 
Hanover,  N.H.;  and  Northwestern  Univ.,  Evanstoi 
III.  Dept.  of  Material  Science  and  Geology. 
For  primary  bibliographic  entry  see  Field  02C 
W72-00827 


2F.  Groundwater 


DARCY'S     LAW      AT     SMALL     POTENTIA 
GRADIENTS, 

Cambridge  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-00581 


GROUND-WATER     CONDITIONS     IN     UTAH 
SPRING  OF  1971, 

Geological  Survey,  Salt  Lake  City,  Utah. 

R.  M.Cordova. 

Utah  Division  of  Water  Resources  Cooperative  In 

vestigations  Report  No  9,  1 97  1 .  72  p,  37  fie,  2  tat 

8  ref. 

Descriptors:  'Groundwater,  'Water  resource 
development,  'Water  wells,  'Water  supply,  'Utah 
Water  yield,  Water  level  fluctuations,  Wate 
utilization,  Consumptive  use,  Hydrologic  data 
Data  collections. 
Identifiers:  'Groundwater  development  (Utah). 

The  larger  groundwater  basins  and  those  contain 
ing  most  of  the  groundwater  developments  in  Utal 
are  shown  with  information  about  the  number  o 
wells  constructed  and  the  withdrawal  of  water  fron 
wells  during  1970.  The  discussions  summarize 
groundwater  development  and  changes  in  ground 
water  conditions  in  the  major  areas  of  groundwatei 
development.  The  estimated  total  withdrawal  o 
water  from  wells  in  Utah  in  1970  was  680,000  acre 
feet,  or  about  1 0,000  acre-feet  more  than  for  1 969 
Withdrawal  for  irrigation  increased  by  6,000  acre 
feet,  for  industry  decreased  by  1  3,600  acre-feet,  foi 
public  supply  increased  16,100  acre-feet,  and  foi 
domestic  and  stock  increased  by  400  acre-feet 
Precipitation  in  four  of  the  seven  divisions  in  Utah 
was  below  normal,  but  it  was  0.16  inch  above  nor- 
mal in  the  south-central  division  and  3.96  inches 
above  normal  in  the  north-central  division:  these 
two  divisions  include  most  of  the  major  areas  of 
groundwater  development  of  the  State.  (Woodard- 
USGS) 
W72-00586 


RESULTS  OF  AQUIFER  TESTS  IN  MISSISSIP- 
PI. 

Geological  Survey,  Jackson,  Miss.  Water 
Resources  Div. 

Mississippi  Board  of  Water  Commissioners  Bulletin 
71-2,  1971.  44  p. 

Descriptors:  'Aquifer  characteristics,  'Mississippi, 
'Geohydrologic  units,  'Testing,  Hydraulic  conduc- 
tivity, Storage  coefficients,  Specific  capacity, 
Permeability,  Transmissivity,  Theis  equation,  On- 
site  data  collections.  Data  processing.  Gulf  Coastal 
Plain,  Water  supply. 

Identifiers:  'Aquifer  testing,  'Computerized  data. 
Water-supply  potential. 

Data  for  about  400  aquifer  tests  are  presented  to 
provide  an  overall  view  of  the  magnitude  and 
variety  of  the  quantitative  potential  of  Mississippi's 
groundwater  resources  and  to  give  specific  infor- 
mation on  an  aquifer  or  a  site  contemplated  for 
water-supply  development.  The  tests  date  from 
1  942  Beginning  in  1 963  an  average  40-50  tests  per 
year  were  made.  Of  the  82  counties  in  the  state,  66 
are  represented  in  this  report.  In  two-thirds  of  the 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


tests  only  a  pumping  well  was  used;  the  remainder 
had  a  pumping  well  and  one  or  more  observation 
wells.  The  tests  were  made  using  well  discharges  of 
less  than  10  to  nearly  6,000  gallons  per  minute. 
Aquifer  transmissibility  values  obtained  range  from 
less  than  1 ,000  to  600,000  gallons  per  day  per  foot. 
Methods  of  analysis  are  described,  definition  of 
terms  given,  and  a  geologic  unit  code  with 
alphabetical  list  of  the  aquifers  is  outlined.  A  com- 
puter printout  of  pumping  test  data  is  tabulated  by 
counties.  (Land-USGS) 
W72-00587 

URANIUM  AND  TRITIUM  AS  NATURAL 
TRACERS  IN  THE  FLORIDAN  AQUIFER, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geology. 
J.  K.  Osmond,  B.  F.  Buie,  H.  S.  Rydell,  M.  I. 
Kaufman,  and  E.  I.  Wallick. 

Florida  State  University  Water  Resources  Research 
Center  Technical  Completion  Report,  August 
1971.  90  p,  12  fig,  8  tab,  39  ref,  3  append.  OWRR 
Project  A-011-Fla  (7). 

Descriptors:  'Groundwater  movement,  'Tracers, 
♦Radioisotopes,  'Tritium,  'Uranium 

radioisotopes,  Florida,  Aquifers,  Springs,  Aquifer 
characteristics,  Analytical  techniques,  Hydrologic 
data,  Hydrogeology. 

Identifiers:  'Naturally  occurring  radioisotopes, 
'Florida  aquifer. 

Naturally  occurring  radioisotopes  serve  as 
hydrologic  tracers  in  the  study  of  groundwater 
movement  and  aquifer  recharge.  A  benzene 
synthesis  method  of  tritium  analysis  involving  no 
isotopic  enrichment  was  developed  which  permits 
analysis  of  samples  at  a  level  of  10  or  more  tritium 
units.  In  the  North  Florida  study  area  sharp  boun- 
daries separate  young  and  old  waters  in  the  aquifer 
according  to  their  tritium  content.  Uranium  in 
groundwater  exhibits  extreme  variability  in  isotopic 
distribution  and  the  combination  of  isotopic  ratio 
(U-234/U-238)  and  total  uranium  concentration 
serves  as  the  tag  with  which  to  trace  aquifer  water. 
The  sources  of  water  flowing  from  Wakulla  Springs 
and  Silver  Springs  was  calculated  quantitatively; 
the  results  agree  well  with  conclusions  based  on 
standard  hydrologic  methods  of  analysis.  Uranium 
analysis  requires  one  to  four  gallons  of  water  per 
sample,  and  involves  isotopic  spiking  with  U-232, 
iron  hydroxide  co-precipitation,  ion  exchange 
separation,  electrodeposition,  vacuum  counting, 
and  alpha  pulse  height  analysis.  (Woodard-USGS) 
W72-00588 


GROUND-WATER  CONDITIONS  DURING 
1969-VANDENBERG  AIR  FORCE  BASE  AREA, 
CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-00593 


Avoyelles  Parish,  an  area  of  approximately  840 
square  miles,  is  in  east-central  Louisiana.  The 
parish  lies  almost  entirely  within  the  Mississippi  al- 
luvial valley  where  the  Red  River  and  the  Mississip- 
pi River  valleys  coalesce.  Two  geologic  units--the 
Quaternary  and  upper  Tertiary-form  two  distinct 
aquifer  systems.  The  Quaternary  aquifer  system  has 
an  average  coefficient  of  permeability  and  trans- 
missibility of  2,000  gpd  per  square  foot  and 
200,000  gpd  per  foot,  respectively.  The  upper  Ter- 
tiary aquifer  system  has  an  average  coefficient  of 
permeability  and  transmissibility  of  250  gpd  per 
square  foot  and  10,000  gpd  per  foot,  respectively, 
in  the  western  part  of  the  parish  and  an  average  of 
800  gpd  per  square  foot  and  65,000  gpd  per  foot, 
respectively,  in  the  eastern  part  of  the  parish.  The 
Quaternary  aquifer  system  offers  the  greatest 
potential  source  of  groundwater.  However, 
because  of  hardness  and  high  iron,  the  water  must 
be  treated  for  uses  other  than  irrigation  and  indus- 
trial cooling.  The  water  in  the  southeastern  area  is 
well  suited  for  public  and  industrial  supplies. 
(Woodard-USGS). 
W72-00599 


CHEMICAL  QUALITY  OF  GROUND  WATER 
IN  THE  DOS  PALOS-KETTLEMAN  CITY 
AREA,  SAN  JOAQUIN  VALLEY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

G.L.  Bertoldi. 

Geological  Survey  Open-file  Report,  March    11, 

1 97 1 .  45  p,  1 1  fig,  1 2  tab,  1 8  ref. 

Descriptors:      'Groundwater,      'Water      quality, 
'Chemical  analysis,  'Data  collections,  'California, 
Water  wells.  Aquifers,  Irrigation,  Water  analysis. 
Identifiers:  'San  Joaquin  Valley  (Calif). 

Chemical  quality  data  of  groundwater  are 
presented  for  the  Dos  Palos-Kettleman  City  area 
(approximately  1,350  square  miles  on  the  central- 
western  side  of  the  San  Joaquin  Valley,  California). 
Large-scale  farming  operations  in  the  area  have 
used  groundwater  as  the  major  source  of  irrigation 
water  for  nearly  three-quarters  of  a  century.  In 
1968,  completion  of  the  San  Luis  Canal  part  of  the 
California  Aqueduct,  made  surface  water  available 
to  farmers.  In  time  the  widespread  use  of  this  im- 
ported water  may  cause  chemical-quality  changes 
in  the  native  groundwater.  To  document  conditions 
prior  to  any  possible  changes,  361  samples  of 
groundwater  were  taken  before  deliveries  of  sur- 
face water  were  begun.  The  data  will  serve  as  a 
base  to  which  future  investigations  can  be  com- 
pared. Most  of  the  groundwater  has  a  high  salinity 
hazard  with  medium  to  high  sodium  concentrations 
and  can  be  used  only  on  salt-tolerant  crops.  The 
most  important  of  the  individual  elements  con- 
sidered is  boron.  Upper  zone  water  may  be  used  on 
most  boron-tolerant  crops,  but  lower  zone  water 
cannot  be  used  for  irrigation  of  deciduous  fruit  or 
citrus.  (Woodard-USGS) 
W72-00600 


TIDES       IN        CONFINED       WELL-AQUIFER 
SYSTEMS, 

Virginia  Polytechnic   Inst.,   Blacksburg.   Dept.  of 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-0O598 


GROUND-WATER  RESOURCES  OF 

AVOYELLES  PARISH,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  La. 

James  R.  Marie. 

Louisiana  Geological  Survey  and   Department  of 

Public  Works  Water  Resources  Bulletin  No   15, 

February  1 97  I.  70  p,  13  fig,  4  plate,  6  tab,  34  ref. 

Descriptors:  'Groundwater,  'Water  resources 
development,  'Louisiana,  'Water  wells,  Aquifer 
characteristics.  Water  yield,  Water  quality.  Water 
users,  Surveys,  Hydrologic  data.  Chemical  analysis, 
Pumping,  Water  level  fluctuations.  Groundwater 
movement,  Withdrawal. 


APPLICATIONS  AND  INTERPRETATIONS  OF 
RESULTS,  SECTION  HI  OF  NUCLEAR  WELL 
LOGGING  IN  HYDROLOGY, 

W.  S.  Keys,  and  V.  1.  Ferronsky. 
International   Atomic    Energy    Agency   Technical 
Report  Series  No  126,  p  51-82,  April  1971.  13  fig, 
3  tab,  34  ref. 

Descriptors:  'Wells,  'Logging  (Recording), 
'Aquifer  characteristics,  'Nuclear  meters.  Gamma 
rays,  Analytical  techniques.  Instrumentation,  Elec- 
tromagnetic waves.  Radiation,  Hydrologic  data, 
Data  collections. 

The  most  widespread  use  of  nuclear  logs  in 
hydrology  is  for  the  identification  of  the  lithology 
of  aquifers  and  associated  rocks  and  for  strati- 
graphic  correlation.  The  three  kinds  of  radiation 
logs:  natural  gamma;  gamma-gamma,  and  neutron 
illustrate  the  advantages  of  considering  the  inter- 
relationships of  different  types  of  logs.  A  simplified 
diagram  of  radiation-log  response  in  saturated 
clastic  sediments  is  presented.  For  illustration  pur- 


poses these  sediments  are  considered  to  ba  a  mix- 
ture of  water,  quartz  sand,  and  clay  in  various  pro- 
portions which  may  change  the  porosity  and 
permeability  of  the  hypothetical  aquifer— as 
described  on  the  outside  of  the  triangle.  The  fol- 
lowing generalities  can  then  be  made  about  radia- 
tion-log response  shown  on  the  inside  of  the  trian- 
gle: 1 .  the  natural  gamma  intensity  or  count  rate  in- 
creases with  increasing  clay  content.  2.  The 
neutron  count  rate  will  increase  with  decreasing 
porosity  (for  probes  with  long  spacing).  3.  The 
gamma-gamma  count  rate  increases  with  increas- 
ing porosity.  (Woodard-USGS) 
W72-00602 


GROUND-WATER  HYDROLOGY  OF  THE  SAN 
PITCH  RIVER  DRAINAGE  BASIN,  SANPETE 
COUNTY, UTAH, 

Geological  Survey,  Washington,  D.  C. 

G.  B.  Robinson,  Jr. 

Available  from  GPO,  Washington,  DC.  20402  - 

Price    $2.50.    Geological    Survey    Water-Supply 

Paper  1896,  1 97 1 .  80  p,  1 4  fig,  4  plate,  1 2  tab,  47 

ref. 

Descriptors:  'Groundwater,  'Water  wells, 
'Hydrologic  data,  'Utah,  Water  yeild,  Water  quali- 
ty, Watersheds  (Basins),  Withdrawal,  Groundwater 
recharge,  Water  users,  Chemical  analysis.  Ground- 
water basins.  Water  level  fluctuations,  Springs, 
Aquifers,  Aquifer  characteristics,  Surface-ground- 
water  relationships,  Precipitation  (Atmospheric), 
Runoff,  Data  collections,  Groundwater  movement. 
Identifiers:  'Groundwater  hydrology,  'Sanpete 
County  (Utah). 

The  groundwater  hydrology  investigation  of  the 
San  Pitch  River  drainage  basin  in  central  Utah  was 
concerned  primarily  with  the  Sanpete  and  Arapien 
Valleys,  which  comprise  about  1 50  square  miles  of 
the  850  square  mile  basin.  Sanpete  Valley  is  about 
40  miles  long  and  has  a  maximum  width  of  13 
miles,  and  Arapien  Valley  is  about  8  miles  long  and 
1  mile  wide.  The  valleys  are  bordered  by  muontains 
and  plateaus  that  range  in  altitude  from  5,200  to 
1 1,000  feet  above  mean  sea  level.  The  average  an- 
nual precipitation  on  the  valleys  is  about  12  inches, 
but  precipitation  on  the  surrounding  mountains 
reaches  a  maximum  of  about  40  inches  per  year. 
Most  of  the  precipitation  on  the  mountains  falls  as 
snow,  and  runoff  from  snowmelt  during  the  spring 
and  summer  is  conveyed  to  the  valleys  by  nu- 
merous tributaries  of  the  San  Pitch  River.  Seepage 
from  the  tributary  channels  and  underflow  beneath 
the  channels  arc  the  major  sources  of  recharge  to 
the  groundwater  reservoir  in  the  valleys.  Uncon- 
solidated valley  fill  constitutes  the  main  ground- 
water reservoir.  In  1965,  a  year  of  above-normal 
precipitation,  the  discharge  from  wells  was  12,000 
acre-feet,  whereas  in  1966,  a  year  of  below-normal 
precipitation,  the  wells  discharged  21,000  acre- 
feet.  The  groundwater  in  most  parts  of  the  valleys  is 
fresh  and  suitable  for  public  supply  and  irrigation. 
(Woodard-USGS) 
W72-00603 


PRELIMINARY  DIGITAL  MODEL  STUDIES  OF 
THE  RIO  ACONCAGUA  VALLEY,  CHILE, 

Geological  Survey,  Denver,  Colo. 

O.J.Taylor. 

Geological    Survey    Open-file    Report,    October 

1 970.  37  p,  8  fig,  3  tab,  1  1  ref.  append. 

Descriptors:  'Water  resources  development, 
'Groundwater,  'Surface  waters,  'Model  studies, 
Hydrogeology,  Digital  computers.  Analytical 
techniques,  Aquifer  characteristics.  Water  yield, 
Water  users.  Irrigation,  Strcamflow,  Groundwater 
movement,  Groundwater  recharge. 
Identifiers:  *Rio  Aconcagua  Valley  (Chile). 

The  Rio  Aconcagua  valley  in  central  Chile  is  filled 
with  alluvial  deposits  as  thick  as  600  meters.  The  ir- 
rigated part,  which  is  the  main  agricultural  area,  ex- 
tends from  Chacabuquito  to  the  Pacific  Ocean,  a 
distance  of  1  1  3  kilometers.  The  saturated  sand  and 
gravel  forms  an  unconfincd  aquifer,  and  is  hydrau- 
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lically  connected  to  the  Rio  Aconcagua  in  three  of 
the  four  sections  established  to  administer  the 
water  of  the  valley.  The  Hijuelas  reach  of  the  valley 
is  about  7  kilometers  long  and  is  located  in  the  third 
administrative  section.  Preliminary  tests  of  the 
hydraulic  properties  of  the  Hijuelas  reach  of  the 
valley  were  made  using  digital  models.  The  stream- 
aquifer  relation  was  summarized  and  the  effects  of 
various  irrigation  practices  and  losses  on  stream- 
flow  and  groundwater  storage  were  simulated. 
Withdrawals  from  wells  reduced  groundwater 
storage.  Return  flows  to  the  stream  peaked  at,  or 
shortly  after,  the  end  of  the  period  of  irrigation  in 
all  three  simulations.  Less  return  flow  occurred  fol- 
lowing simulated  use  of  surface  and  groundwater 
(See  also  W72-00609)  ( Woodard-USGS) 
W72-00606 


GRAVEL  AND  SAND  AQUIFER  IN  THE  BAS- 
SANO-GEN  REGION,  ALBERTA, 

Research  Council  of  Alberta,  Edmonton. 
V.  A.  Carlson,  W.  R.  Turner,  and  K.  W.  Geiger. 
Research  Council  of  Alberta  Report  69-4,  1969.  25 
p,  1 0  fig,  2  tab,  2 1  ref,  2  append. 

Descriptors:     *Hydrogeology,     'Aquifer    charac- 
teristics, *Water  quality.  Water  resources  develop- 
ment,  Water   yield,   Water   supply,  Glacial   drift, 
Groundwater,  Aquifers,  Sands,  Gravels. 
Identifiers:  'Aquifer  tests,  *Alberta  (Canada). 

Underlying  the  Bassano-Gen  region  of  Alberta, 
Canada,  is  a  northeast-trending  preglacial  river  val- 
ley whose  extensive  northern  flank  is  covered  by 
sand  and  gravel.  The  floor  of  the  valley  is  also 
covered  but  the  abbreviated  southern  bank  is  not. 
The  gravel  and  sand  appear  to  be  extensive  and 
continuous  and,  where  saturated,  to  constitute  a 
potential  aquifer  of  some  importance.  Estimated 
safe  yields  for  wells  finished  in  this  gravel  and  sand 
range  from  less  than  10  to  approvimately  80  im- 
perial gallons  per  minute  on  a  20-year  basis.  The 
water  appears  to  be  chemically  suitable  judging 
from  the  few  chemical  analyses  available.  (Knapp- 
USGS) 
W72-00608 


WATER  RESOURCES  INVESTIGATION  PRO- 
GRAM FOR  RIO  ACONCAGUA  VALLEY, 
CHILE, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-00609 


GROUND  WATER  BASIC  DATA-MCLEAN 
COUNTY,  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  N.Dak. 

R.  L.  Klausing. 

North  Dakota  Geological  Survey  Bulletin  60,  Part 

Il-North     Dakota     Water    Commission     County 

Ground  Water  Studies  19,  Part  II,  1971.  468  p,  2 

Tig,  1  plate,  4  tab,  17  ref. 

Descriptors:  *Data  collections,  *Water  wells, 
'Hydrogeology,  *  North  Dakota,  Hydrologic  pro- 
perties, Water  levels,  Water  chemistry,  Logging 
(Recording),  Geohydrologic  units,  Aquifer  charac- 
teristics, Springs,  Water  users,  Planning,  Ground- 
water movement.  25McLean  County  (N  Dak). 

To  determine  the  quantity  and  quality  of  ground- 
water available  in  McLean  County,  North  Dakota 
for  municipal,  domestic,  livestock,  industrial,  and 
irrigation  uses,  the  information  in  this  report  was 
collected  between  1966  and  1970  and  is  presented 
in  tables  and  graphs.  Data  are  given  for  1,750  wells 
and  test  holes  and  for  12  springs;  water-level  mea- 
surements are  tabulated  for  196  observation  wells; 
lithologic  logs,  and  electric  logs  where  available, 
are  given  for  729  test  holes  and  selected  wells;  and 
chemical  analyses  of  329  water  samples  are  given. 
A  map,  scale  2  miles  per  inch,  shows  the  location  of 
wells,  test  holes,  and  springs.  The  information 
presented  is  useful  for  predicting  geologic  and 
groundwater  conditions  in  McLean  County  so  that 
a  person  considering  the  construction  of  a  new  well 


can  locate  the  proposed  site  on  the  map,  determine 
the  characteristics  of  nearby  wells,  and  the  changes 
in  water  level,  type  of  material  encountered,  and 
chemical  quality  of  water  can  be  determined 
generally  from  the  other  tables.  (Lang-USGS) 
W  72-006 11 


WATER  RESOURCES  OF  SALT  LAKE  COUN- 
TY, UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-00788 


RECONNAISSANCE  OF  SEA-WATER  INTRU- 
SION ALONG  COASTAL  WASHINGTON,  1966- 
-68, 

Geological      Survey      Tacoma,      Wash.      Water 
Resources  Div. 
K.L.Walters. 

Dept.  of  Ecology,  Olympia,  Wash,  98504-Price 
$2.50.  Washington  Department  of  Ecology  Water- 
Supply  Bulletin  No  32,  1 97 1 .  208  p,  4  fig,  8  plate,  8 
tab,  8  ref. 

Descriptors:  *Water  resources  development, 
♦Groundwater,  *Water  demand,  *Hydrologic  data, 
♦Washington,  Water  wells.  Saline  water  intrusion, 
Aquifers,  Aquifer  characteristics.  Water  yeild, 
Withdrawal,  Groundwater  recharge,  Water  quality. 
Chemical  analysis,  Salinity,  Coasts,  Pacific  Ocean, 
Data  collections,  Water  users. 
Identifiers:  *  Washington  coast. 

Rapidly  developing  area  of  the  State  of  Washington 
are  placing  large  demands  on  some  coastal  area 
groundwater  supplies  that  were  totally  un- 
developed a  few  years  ago.  The  present  occurrence 
and  general  extent  of  salt-water  intrusion  into  the 
groundwater  reservoirs  were  determined  and  areas 
of  possible  future  sea-water  intrusion  delineated. 
Collection  of  data  was  generally  limited  to  areas 
within  1  mile  of  the  shoreline,  and  the  chloride  con- 
tent of  groundwater  was  used  as  the  principal 
criterion  for  the  recognition  of  sea-water  intrusion. 
Uncontaminated  groundwater  in  most  coastal  areas 
of  Washington  contains  less  than  10  mg/liter  of 
chloride.  Most  wells  tapping  aquifers  intruded  by 
sea  water  yield  water  having  chloride  concentra- 
tions of  less  than  about  750  mg/liter  but  a  few  have 
concentrations  of  more  than  5,000  mg/liter. 
Although  it  has  not  reached  serious  proportions 
sea-water  intrusion  has  occurred  near  Olympia,  at 
Tacoma,  in  Northern  Kitsap  and  northeastern  Jef- 
ferson Counties,  and  in  Island  County.  Small  areas 
of  additional  intrusion  are  expected  to  develop  with 
increased  local  pumping,  and  some  intrusion  may 
become  more  pronounced  where  it  is  now  only  in- 
cipient. (Woodard-USGS) 
W72-00789 


WATER  USE  IN  SOUTH  CAROLINA-1970. 

South    Carolina    Water    Resources    Commission, 

Columbia. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-0079I 


LOGS   OF   WELLS   IN   CAMPBELL   COUNTY, 
WYOMING, 

Geological  Survey,  Cheyenne,  Wyo. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00795 


GROUNDWATER  SEEPAGE  PAST  SHARP  AND 
ROUNDED  CORNERS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-00802 


RESIDUAL  SALINIZATION  OF  VIRGIN  SOILS 
AND  GROUNDWATER  IN  THE 

SOUTHWESTERN     PART    OF    THE    GOLOD- 
NAYA  STEEPE  (OSTATOCHNOYE 


ZASOLENIYE  TSELINNYKH  POCHV  I  GRUN- 
TOVYKH  VOD  YUGO-ZAPADNOY  CHASTI 
GOLODNOY  STEPI), 

Central    Asian    State    Inst,    for    the    Design    and 

Planning  of  Irrigation  Structures  and  Rural  Electric 

Powerplants,  Tashkent  ( USSR ). 

For  primary  bibliographic  entry  see  Field  03C 

W72-00806 


REGULATING  THE  GROUNDWATER  REGIME 
OF  EXCESSIVELY  WET  LANDS  (REZHIM 
GRUNTOVYKH  VOD  PEREUVLAZHNENNYKH 
ZEMEL'  I  YEGO  REGULIROVANIYE), 

For  primary  bibliographic  entry  see  Field  02G 
W72-00815 


INTERTEMPORAL  ALLOCATION  OF 

GROUND  WATER  IN  THE  CENTRAL  OGAL- 
LALA  FORMATION:  AN  APPLICATION  OF  A 
MULTISTAGE  SEQUENTIAL  DECISION 
MODEL, 

Haile  Sellassie  I  Univ.,  Alem  Maya  (Ethopia). 
Dept.  of  Economics;  and  Oklahoma  State  Univ., 
Stillwater.  Dept.  of  Agricultural  Economics. 
S.  E.  Bekure,  and  V.  R.  Eidman. 
Oklahoma  State  University,  Agricultural  Experi- 
ment Station,  Journal  2180,  1971.  13  p,  1  tab  9 
ref.  OWRR  Project  B-0I0-OKLA  (3). 

Descriptors:  *Water  allocation  (Policy),  •Ground- 
water mining,  *  Economic  justification,  *  Water 
utilization,  *Water  management  (Applied), 
Aquifers,  Groundwater  recharge,  Decision  making. 
Mathematical  models,  Model  studies.  Computer 
programs,  Linear  programming,  Markov  processes. 
Input-output  analysis.  Discount  rate.  Constraints, 
Limiting  factors,  Political  aspects,  Capital  costs, 
Labor,  Resource  allocation,  Oklahoma,  Water  pro- 
perties. 
Identifiers:  'Ogallala  Formation. 

Economic  and  common  property  arguments  are 
presented  for  allocation  of  groundwater  where 
recharge  is  insignificant  relative  to  withdrawal  as  in 
the  Ogallala  Formation  of  the  Oklahoma  panhan- 
dle and  surrounding  areas.  This  paper  formulates 
the  optimal  intertemporal  allocation  of  ground- 
water as  a  decision  model  to  test  whether  projected 
rates  of  withdrawals  represent  a  potential  misallo- 
cation  of  the  water  resources.  The  study  area  in- 
cludes 17,500  sq.  mi.  region,  underlain  by  369  mil- 
lion acre  feet  of  water.  The  aquifer  supplies  practi- 
cally all  irrigation,  industrial,  and  municipal  wate  to 
the  area.  A  recursive  linear  programming  model 
projects  the  rate  of  groundwater  use  in  the  future. 
Assumptions  are  discussed.  The  decision  model  ap- 
plies Markovian  dependence  to  the  individual 
stages.  Inputs,  empirical  results,  and  policy  implica- 
tions are  outlined.  High  discount  rate,  constraints 
on  crops  by  market  or  governmental  policy,  and 
capital  and  labor  limitations  may  constrain  opera- 
tors so  that  groundwater  mining  does  not  result  in 
automatic  intertemporal  misallocation.  Ground- 
water misallocation  is  not  a  direct  corollary  of  its 
being  a  common  property  stock  resource.  ( Popkin- 
Arizona) 
W72-00889 


THE  RELATION  OF  URANIUM  OCCUR- 
RENCES TO  GROUNDWATER  FLOW 
SYSTEMS, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Geolo- 
gy- 

J.  L.  Hagmaier. 

Earth  Sciences  Bulletin,  Vol  4,  No  2,  p  19-24,  June 
1971.  4  fig,  30  ref. 

Descriptors:  'Groundwater  movement,  *Chemical 
properties,  "Uranium  radioisotopes,  'Carbonates, 
Bicarbonates,  Chlorides,  Sulfates,  Wyoming, 
Geologic  mapping.  Geologic  formations.  Subsur- 
face flow.  Flow  characteristics. 
Identifiers:  'Hydrochemical  facics. 

This  paper  reviews  the  theory  of  regional  ground- 
water flow  systems  and  their  hydrochemistry,  and 
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suggests  a  possible  relationship  between  ground- 
water flow  systems  and  the  transportation  and  em- 
placement of  Uranium  in  the  intermontane  basins 
of  the  Rocky  Mountain  region.  Essentially,  ground- 
water flow  systems  develop,  in  order,  bicarbonate, 
sulfate  and  chloride  hydrochemical  facies,  from 
recharge  to  discharge  areas.  In  a  reasonably 
heterogeneous  sediment  these  facies  will  be  deter- 
mined by  the  different  solubilities  of  the  common 
salts  and  not  by  the  mineralogical  composition  of 
the  host  rocks.  Uranium  may  be  transported  by 
either  acidic  or  neutral  carbonate  solutions,  but  the 
latter  is  most  likely  in  modern  geologic  environ- 
ments. The  carbonate-uranium  complex  would  be 
precipitated  in  the  transition  zone  between  the  car- 
bonate and  sulfate  facies.  Since  the  bicarbonate  fa- 
cies is  generally  associated  with  regional  ground- 
water recharge  areas,  it  follows  that  the  most  likely 
locations  for  uranium  exploration  is  in  these  areas. 
This  conclusion  is  supported  by  a  review  of  the 
groundwater  and  uranium  geology  of  the  Powder 
River  Basin,  Wyoming.  A  model  reconstruction  of 
the  area  at  the  time  of  uranium  deposition  is 
presented.  (Casey-Arizona) 
W72-00893 


PROJECT  AQUARIUS--GEOHYDROLOGIC  IN- 
VESTIGATION, 

Arizona  Univ.,  Tuscon. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00971 
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A  PHOSPHATE  SORPTION  INDEX  FOR  SOILS, 

Macaulay  Inst,  for  Soil  Research,  Aberdeen  (Scot- 
land). Dept.  of  Soil  Fertility. 
B.  W.  Bache,  and  E.  G.  Williams. 
Journal  of  Soil  Science,  Vol  22,  No  3,  p  289-301, 
September  1971.3  fig,  3  tab,  1 8  ref. 

Descriptors:  'Sorption,  *Phosphates,  *Soil  chemis- 
try. Soil  chemical  properties,  Correlation  analysis, 
Soil  properties,  Hydrogen  ion  concentration,  Inor- 
ganic compounds. 

Phosphate  sorption  isotherms  covering  a  wide  con- 
centration range  ( 1  millionth  to  0.005  M 
phosphate)  were  determined  for  42  soil  samples  at 
20  deg  C.  The  slope  of  a  plot  of  the  sorption,  x, 
against  the  logarithm  of  the  equilibrium  solution 
phosphate  concentration,  log  c,  proved  a  suitable 
reference  index  to  characterized  the  phosphate 
sorbing  properties  of  the  soils.  Several  single-point 
methods  were  tested  by  statistical  correlation 
against  this  reference  index.  Of  these,  the  sorption, 
x,  from  one  addition  of  150  mg  P/100  g  soil  gave 
r&0.951,  but  r— 0.974  when  the  equilibrium  con- 
centration was  also  taken  into  account  in  the  quo- 
tient x/log  c.  This  quotient  is  therefore  suggested  as 
a  simple  yet  adequate  way  of  indicating  a  funda- 
mental soil  property,  the  phosphate  sorption 
isotherm.  (Knapp-USGS) 
W72-00579 


AIR  AND  WATER  PERMEABILITY  OF  COM- 
PACTED UNSATURATED  COHESIVE  SOIL, 

Manchester  Univ.  (England). 

L.  Barden,  and  G.  Pavlakis. 

Journal  of  Soil  Science,  Vol  22,  No  3,  p  302-318, 

September  1971.  10  fig,  1  tab,  2 1  ref. 

Descriptors:  *Soil  water  movement,  'Permeability, 
•Soil  physical  properties,  'Compacted  soils,  Per- 
meameters,  Unsaturated  flow,  Soil  structure.  Infil- 
tration, Soil  compaction,  Soil  texture,  Soil  density. 

The  air  and  water  permeabilities  of  unsaturated 
cohesive  soils  were  measured  in  a  modified  triaxial 
cell  permeameter  which  maintains  separate  con- 
tinuity of  both  the  air  and  water  phases  during  per- 
meation. Three  different  cohesive  soils  were  tested, 
and  the  results  were  interpreted  in  terms  of  the 
cluster  concept  of  soil  structure,  which  recognizes 
the  existence  of  both  macro-  and  micro-pores.  Both 


air  and  water  permeability  are  dominated  by  the 
geometry  and  degree  of  saturation  of  the  inter- 
cluster  macio-pores.  Compression  of  the  soil  al- 
ways reduces  the  air  permeability  but  can  increase 
the  water  permeability  by  increasing  the  membrane 
flow  around  the  clusters.  The  relations  between  soil 
suction,  occlusion  of  the  air  channels,  and  compac- 
tion water  content  were  also  studied.  (Knapp- 
USGS) 
W72-00580 


DARCY'S  LAW  AT  SMALL  POTENTIAL 
GRADIENTS, 

Cambridge  Univ.  (England). 

E.  C.  Childs,  and  E.  Tzimas. 

Journal  of  Soil  Science,  Vol  22,  No  3,  p  319-327, 

September  1 97 1 .  3  fig,  2  tab,  1 0  ref. 

Descriptors:  'Darcys  law,  *Soil  water  movement, 
♦Groundwater  movement,  Hydraulic  conductivity, 
Porosity,  Permeability,  Hydraulic  gradient,  Non- 
Newtonian  flow,  Rheology. 

In  recent  years  doubt  has  been  cast  upon  the  validi- 
ty of  Darcy's  law  when  the  gradient  of  hydraulic 
potential  is  small.  It  has  been  supposed  that  in  clay 
materials  the  anomalous  reduction  of  hydraulic 
conductivity,  where  it  has  been  observed,  is  due  to 
interaction  between  the  water  and  the  surface-ac- 
tive clay  minerals.  Bingham  type  plastic  flow  of 
water  has  been  reported  to  occur  in  a  quartz  capil- 
lary tube  at  small  potential  gradients,  with  a  shear 
strength  of  about  0.05  dyne  per  sq  cm.  If  con- 
firmed, this  would  greatly  affect  the  theory  of 
groundwater  drainage.  Experiments  using  a  granu- 
lar porous  material  of  glass  spheres  with  pore  sizes 
of  the  same  order  as  the  reported  capillary  radius, 
indicated  conformity  to  Darcy's  law  and  to  New- 
tonian flow  down  to  one-tenth  of  the  threshold 
gradient  reported  by  the  Russian  workers. 
Semiquantitative  evidence  confirms  Darcy's  law 
through  zero  potential  gradient.  (Knapp-USGS) 
W72-00581 


THERMODYNAMICS  OF  SINGLY  CHARGED 
ION  EXCHANGES  IN  THE  TRACE  REGIONS 
ON  CAMP  BERTEAU  MONTMORILLONITE, 

Louvain  Univ.  (Belgium)  Inst,  of  Agronomy. 
J.  Robeyns,  R.  Van  Bladel,  and  H.  Laudelout. 
Journal  of  Soil  Science,  Vol  22,  No  3,  p  336-341, 
September  1 97 1 .  3  fig,  5  ref. 

Descriptors:     *Ion    exchange,    'Montmorillonite, 
•Clay    minerals,    *Trace    elements,    Equilibrium, 
Aqueous  solutions,  Free  energy,  Chlorides,  Clays, 
Cation  exchange. 
Identifiers:  *Henrys  law. 

Ion  exchange  equilibria  for  seven  pairs  of  singly 
charged  ions  between  aqueous  chloride  solutions 
and  a  montmorillonite  clay  were  studied  at  25  deg 
C  at  low  values  of  total  normality.  Only  the  trace 
region  for  the  preferred  ion  was  investigated.  The 
analog  of  Henry's  law  was  found  to  be  valid.  The 
exchanges  were  almost  ideal  and  standard  free 
energies  were  calculated  from  experimental  data 
by  extrapolating  to  half-loading  with  one  of  the 
ions.  The  results  satisfy  the  requirement  of  additivi- 
ty  and  are  in  good  agreement  with  known  values. 
(Knapp-USGS) 
W72-00582 


PROLONGED  LEACHING  OF  ORTHIC  BLACK 
AH  MATERIAL  WITH  WATER  AND  AQUEOUS 
EXTRACTS  OF  POPULUS  TREMULOIDES  AND 
P.  BALSAMIFERA  LEAVES, 

Department  of  Agriculture,  Lethbridge,  (Alberta). 

Research  Station. 

J.  F.  Dormaar. 

Journal  of  Soil  Science,  Vol  22,  No  3,  p  350-358, 

September  1971.  2  Tig,  2  tab,  24  ref. 

Descriptors:   'Leaching,  *Soil  chemistry,  'Forest 
soils,  'Soil  formation,  'Leaves,  Humus,  Soil-water- 
plant  relationships.  Weathering. 
Identifiers:  'Aspen  trees,  Orthic  black  soils. 


Cylinders  filled  with  Orthic  Black  Soil  material 
were  leached  over  a  2-year  period  with  distilled 
water  or  with  aqueous  extracts  of  aspen  or  black 
poplar  leaves  that  were  collected  late  in  the  grow- 
ing season.  Actual  losses  from  the  soil  and  chemical 
analyses  of  the  leached  soil  indicated  that  the  aque- 
ous extract  of  aspen  poplar  leaves  imposed  greater 
changes  on  the  chemical  properties  of  the  soil  than 
did  the  extract  of  black  poplar  leaves.  These 
changes  were  particularly  noticeable  for  pH,  total 
and  exchangeable  Ca,  and  0.1N  NaOH-extractablc 
C.  The  aqueous  extract  of  aspen  poplar  leaves 
acidified  the  soil  more  strongly  than  the  extract  of 
black  poplar  leaves,  even  though  there  was  little 
difference  between  the  two  extracts  in  polyphenol 
and  polysaccharide  content  and  the  total  acidity  of 
the  black  poplar  extract  was  about  twice  that  of  the 
aspen  poplar  extract.  Aqueous  extract  of 
weathered  aspen  poplar  leaves  was  no  more  effec- 
tive than  distilled  water.  ( Knapp-USGS ) 
W72-00583 


MOVEMENT   AND   ADSORPTION   OF   PESTI- 
CIDES IN  STERILIZED  SOIL  COLUMNS, 

Florida  Univ.,  Gainesville. 

R.  S.  Mansell,  and  L.  C.  Hammond. 

Florida    University    Water    Resources    Research 

Center  Technical  Completion  Report,  August  9, 

1971.  63  p,  24  fig,  4  tab,  33  ref.  OWRR  Project  A- 

013-FLA(1). 

Descriptors:  'Water  pollution  sources,  'Herbi- 
cides, 'Soil  water  movement,  'Soil  properties, 
'Adsorption,  Florida,  Anion  adsorption,  Cation 
adsorption,  Water  purification,  Pesticide  kinetics, 
Hydrogeology,  Mathematical  studies,  Equations, 
Soil  chemistry,  2-4-D,  Paraquat. 
Identifiers:  'Sterilized  soil  columns. 

Rapid  transport  of  systematic  and  soil  sterilant  her- 
bicides in  soil  during  periods  of  net  water  flow  may 
decrease  the  effectiveness  of  the  chemicals  to  con- 
trol unwanted  vegetation  and  produce  undesirable 
pollution  of  the  groundwater.  The  influence  of 
physical-chemical  soil  properties  upon  the  trans- 
port of  2,4-D  and  paraquat  in  columns  of  organic 
and  sandy  soils  was  investigated.  These  herbicides 
are  water  soluble  organic  chemicals  which  are  used 
extensively  in  agriculture.  The  toxicant  portions  of 
2,4-D  and  paraquat  behave  as  anion  and  cation, 
respectively.  Miscible  displacement  of  aqueous 
solutions  of  these  herbicides  through  columns  of 
Everglades  mucky  peat  resulted  in  most  of  the  2,4- 
D  and  all  of  the  paraquat  being  removed  from  solu- 
tion by  adsorption.  Limited  transport  of  2,4-D  was 
observed  for  the  same  fine  sands.  Very  small  quan- 
tities of  organic  matter  in  the  fine  sands  effectively 
removed  paraquat  from  the  flowing  soil  solution. 
The  presence  of  large  concentrations  of  KCI  in  the 
soil  solution  decreased  the  quantity  of  paraquat 
sorbed.  Mathematical  transfer  function  theory  was 
used  in  connection  with  statistical  hydrodynamics 
to  develop  a  technique  for  analysis  and  prediction 
of  herbicide  elution  from  soil  columns  during  mis- 
cible displacement  experiments.  (Woodard-USGS) 
W72-00589 


AREAL  VARIATION  OF  SOIL  VARIABLES 
AND  IMPLICATIONS  RELATIVE  TO  THE  IN- 
TERFLOW PROCESS, 

Clemson    Univ.,   S.C.    Dept   of   Agricultural    En- 
gineering. 
L.R.Wang. 

M  Sc  Thesis,  December  1970.  70  p.  13  fig,  10  tab, 
16  ref,  2  append.  OWRR  B-008-SC  (2). 

Descriptors:  'Soil  water  movement,  'Soil  proper- 
ties, 'Subsurface  runoff,  'Model  studies.  Labora- 
tory tests,  Analytical  techniques,  Mathematical  stu- 
dies, Equations,  Hydrologic  data,  Soil  moisture, 
Hydraulic  conductivity,  Diffusion,  Soil  physics. 
Identifiers:  'Interflow  process. 

Interflow  is  an   important  contributor  to  stream 
flow.    A   statistical   analysis   was   made    to   obtain 
values  of  areal  variation  of  soil  characteristics  for~ 
soil  samples  taken  from  one  classification  in  order 
to  predict  interflow  precesses.  The  soil  chosen  was 
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Cataula  Sandy  Loam  located  above  five  miles  south 
of  Clemson  University,  South  Carolina.  Soil 
characteristics  measured  were  bulk  density,  satu- 
rated hydraulic  conductivity,  moisture  content  and 
tension  relationship,  particle  size  distribution,  and 
unsaturated  hydraulic  conductivity-tension  rela- 
tionship. The  data  obtained  were  put  into  a  com- 
puter program  to  calculate  the  mean  values,  stan- 
dard deviations,  and  95%  confidence  intervals.  In 
order  to  determine  whether  there  is  any  mathe- 
matical relationship  among  some  sets  of  soil 
characteristics,  the  least  squares  method  was  used 
to  get  regression  lines,  correlation  coefficients,  esti- 
mators for  population  variances,  and  confidence 
intervals  for  certain  combinations  of  soil  variables. 
(Woodard-USGS) 
W72-00607 


EFFECT  OF  SOIL  MOISTURE  PRESSURE  ON 
RELATIVE  EVAPORATION  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  02D. 
W72-00669 


WATER  STATUS  OF  SOD-PODZOLIC  SANDY 
SOILS  ON  DEEP  SANDS  IN  POLESIE  (IN 
UKRAINIAN), 

P.  M.  Polyv'yanyi. 

Nauk  Pr  Ukr  Silkohospod  Akad.  20.  35-41.  1968. 

Russian  summary. 

Identifiers:   Deep,  Fertilizers,  Leaching,  Mineral, 

Organic,   Podzolic,   Polesie,   Sands,   Sandy,   Sod, 

Soils,  USSR. 

A  characteristic  feature  of  sod-podzolic  sandy  soils 
on  thick  sand  deposits  is  the  flushing  type  of  their 
water  regime.  Mineral  and  organic  fertilizers  are 
washed  away  from  cultivated  soils  throughout  the 
frost-free  period. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00670 


CHARACTERISTICS  OF  ERODED  SOILS  IN 
THE  RIGHT-BANK  FOREST  STEPPE  IN  THE 
UKRAINIAN  SSR,  (IN  UKRAINIAN), 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00671 


MOBILITY     OF     NUTRIENTS     UNDER     DIF- 
FERENT MOISTURE  CONDITIONS  IN  SOILS, 
(IN  RUSSIAN), 
A  N.  Ponomarev. 

Tr  Vses  Nauch-lssled  Inst  Udobr  Agropochvoved. 
45.323-330.  1968. 
Identifiers:  Mobility,  Moisture,  Nutrients,  Soil. 

In  pot  experiments  with  irrigated  light-chestnut 
soil,  mobility  of  P  on  composting  was  independent 
of  the  soil  moisture  content;  it  decreased  mainly 
due  to  water-soluble  P,  which  was  strongly  affected 
by  soil  desiccation.  Accumulation  of  nitrates  de- 
pended largely  on  the  moisture  content  and  aera- 
tion of  soil.  Mobility  of  K  was  only  slightly  affected 
by  the  moisture  content  and  desiccation  of  soil  — 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-00674 


VARIATION  OF  THE  CHEMICAL  PROPER- 
TIES OF  CHESTNUT  SOILS  WITH  AND 
WITHOUT  IRRIGATION,  (IN  RUSSIAN), 

A.  M.  Byalyi,  V.  I.  Azovtsev,  and  V.  M.  Kretinin. 
Byull   Vses   Nauch-lssled   Inst   Agrolesomelior.   3 
(55):  47-50.  1968.  English  summary. 
Identifiers:  Chemical,  Chestnut,  Irrigation,  Soils, 
USSR. 

Studies  were  made  of  the  variation  coefficient  of 
agrochemical  properties  of  chestnut  soils  in  the 
lower  Volga  area  on  leveled,  irrigated  and  nonir- 
rigated  plots.  A  table  is  provided  for  accuracy  in 
determination  of  agrochemical  parameters  as  a 
function  of  the  number  of  samples  and  the  coeffi- 
cients of  variation  on  3  significance  levels.  The 
number  of  replications  of  soil  sampling  may  be 
determined  beforehand,  provided  the  coefficient  of 


variation   has   been   calculated. -Copyright    1971, 

Biological  Abstracts,  Inc. 

W72-00675 


AGROCHEMICAL    AND    BIOLOGICAL    FEA- 
TURES OF  ERODED  SOILS,  (IN  UKRAINIAN), 

For  primary  bibliographic  entry  see  Field  03F. 
W72-00676 


AGROCHEMICAL    AND    BIOLOGICAL    FEA- 
TURES OF  ERODED  SOILS,  (IN  UKRAINIAN), 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00677 


EFFECT  OF  MOISTURE  REGIME  ON  REDOX 
STATE  OF  ADZHARIAN  RED  AND  YELLOW 
EARTHS,  (IN  RUSSIAN), 

L.  L.  Shishov. 

Tr  Univ  Druzhby  Nar  Im  Patrisa  Lumumby.  35  (2): 

89-100.  1968.  English  summary. 

Identifiers:    Adzharian,    Earths,    Moisture,    Red, 

Redox,  Regime,  USSR,  Yellow. 

In  a  study  of  the  effects  of  a  short-term  (3-days) 
heavy  wetting  and  a  long-term  (3-33  days)  heavy 
and  excessive  wetting  upon  redox  potential  (Eh), 
the  soils  were  desiccated  to  44-74%  field  moisture 
capacity,  satisfactorily  aerated  and  maintained  at  a 
high  oxidation  level.  Field  moisture  capacity  fluctu- 
ated from  450-580  millivolts  (mV).  Transient 
wetting  did  not  interfere  with  aeration  but  slightly 
reduced  the  Eh  ( 10-10  6  mV).  The  highest  stability 
of  the  redox  state  was  in  soils  on  elevated  reliefs. 
Prolonged  wetting  at  field  capacity  caused 
anaerobiosis  and  reduced  Eh  to  227-267  mV.  The 
largest  reduction  of  Eh  and  accumulation  of  fer- 
rous Fe  occurred  at  a  moisture  content  of  1  20%  of 
field  capacity  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00678 


SOIL   STICKINESS   AS   A   FUNCTION   OF   ITS 
MOISTURE  CONTENT,  (IN  RUSSIAN), 

N.  A.  Yakubov. 

NauchTr  Tashkent  Univ.  388.  138-140.  1968. 

Identifiers:    Function,    Moisture,    Soil,    Stickiness, 

USSR. 

Soil  stickiness  was  determined  in  the  arable  and 
lower  horizons  of  nonsaline  (or  weakly  saline)  ir- 
rigated meadow  and  alluvial  soils  in  the  Khorezm 
Region.  Stickiness  of  medium  loamy  soils  increased 
with  increasing  moisture  content.  The  sticking  of 
soils  to  the  metal  parts  of  agricultural  machinery 
decreased  abruptly  with  the  appearance  of  free 
moisture  in  the  soil  -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-00679 


EFFECT  OF  SHELTERBELTS  ON  THE  CON 
TENTS  OF  HUMUS  AND  NITROGEN  IN  SOIL 
(IN  RUSSIAN), 

Z.  M.  Selyanina. 

Byull  Vses  Nauch-lssled  Inst  Agrolesomelior.  3/55 

26-28.  English  summary. 

Identifiers:  Humic-Acid,  Humus,  Nitrogen,  Shelter 

belts,  Soil. 

The  humus  content  and  the  C/N  ratio  increased 
and  humic  acid  prevailed  over  fulvic  acids. --Copy 
right  1 97  1 ,  Biological  Abstracts,  Inc. 
W72-00680 


EFFECT  OF  SOIL  MOISTURE  STRESS  ON  UP- 
TAKE AND  RECOVERY  OF  TAGGED 
NITROGEN  BY  WHEAT, 

Saskatchewan    Univ.,    Saskatoon.    Dcpt.    of   Soil 

Science. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-00687 


A  STUDY  OF  NEW  ZEALAND  WHEATS:  III, 
EFFECTS  OF  SOIL  MOISTURE  STRESS  AT 
DIFFERENT  STAGES  OF  DEVELOPMENT, 

Lincoln  Coll.,  Canterbury  (New  Zealand). 
For  primary  bibliographic  entry  see  Field  03F. 
W72-00688 


SOME  ASPECTS  OF  THE  MINERAL  NUTRI- 
TION OF  CULTIVATED  PLANTS  OF  THE  FLU- 
VIAL-LACUSTRINE SOILS  FROM  THE 
DANUBE  FLOOD  PLAIN.  I.  CORN,  (IN  RU- 
MANIAN), 

Institutul  Agronomic,  Bucharest  (Rumania). 
For  primary  bibliographic  entry  see  Field  03F. 
W72-00692 


STUDIES  ON  THE  RELATIONSHIP  BETWEEN 
MISCANTHUS    SINENSIS    COMMUNITY    AND 
SOIL:  I.  RELATIONSHIP  BETWEEN  PRODUC- 
TIVITY OF   MISCANTHUS  SINENSIS   GRASS- 
LAND AND  MICROTOPOGRAPHY, 
Kobe  Univ.  (Japan).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  021. 
W72-00721 


TENTATIVE  EXPLANATION  OF  DWARFISH 
GROWTH  OF  PLANTS  ON  SERPENTINE 
SOILS:  I.  PHYSICOCHEMICAL  AND  BIOLOGI- 
CAL PROPERTIES,  AND  MINERAL  ELE- 
MENTS OF  SERPENTINE  SOILS  (IN  POLISH), 
Wroclaw  Univ.  (Poland).  Dcpt.  of  Plant  Physiolo- 
gy- 

J.  Sulej,  E.  Slesak,  K.  Leonowicz-Babiak,  and 
Buczek. 

Acta  Soc  Bot  Pol.  39  (3):  405-419.  1970.  English 
summary. 

Identifiers:  Biological,  Calcium,  Charlock-D, 
Clover-D,  Dwarfish,  Elements,  Explanation, 
Growth,  Magnesium,  Mineral,  Physicochemical, 
Plants,  Radish-D,  Ratio,  Serpentine,  Soils,  Tomato- 
D. 

These  soils  have  a  poorly  developed  structure  and 
unfavorable  water  conditions.  Their  pH  is  neutral. 
They  contain  a  small  amount  of  basic  mineral  com- 
ponents and  large  quantities  of  Fe,  Ni  and  Al.  The 
ratio  of  Ca:Mg  ions  is  very  abnormal.  It  inhibits 
growth  and  reduces  weight  increment.  The  abnor- 
mal Ca  and  Mg  ion  ratio  is  the  chief  reason  of  the 
dwarfness.  The  Ca:Mg  ratio  ranged  between  1:6 
and  l:20(averagc  1 :  10),  while  for  cultivated  soils  it 
lies  within  1 : 1  to  3: 1 .  This  ratio  affects  the  balance 
of  mineral  N,  by  disturbing  N  metabolism  or  affect- 
ing assimilation  of  mineral  N.  This  hypothesis  is 
based  on  following  observations:  such  plants  as 
clover,  which  may  assimilate  N  independently  of 
the  resources  of  mineral  N  were  insensitive  to  the 
abnormal  Ca  to  Mg  ions  ratio,  whereas  plants 
which  assimilate  only  mineral  N  were  strongly  af- 
fected, (charlock,  radish,  tomato)  and  responded 
by  crop  reduction  and  growth  inhibition-Copy- 
right I  97  1 ,  Biological  Abstracts,  Inc. 
W72-00727 


'FOAM'  SOILS  AS  THE  CAUSE  OF  ABSENCE 
OF  VEGETATION  IN  ARID  LANDS  ('SCHAUM- 
BODEN'  ALS  URSACHE  DER  VEGETATION- 
SLOSIGKEIT  IN  ARIDEN  GEBIETEN), 

Wuerzburg  Univ.  (West  Germany).  Inst,  of  Phar- 
macognosy;   and    Goettingen    Univ.    (West    Ger- 
many) Systematisch-Geobotanisches  Institut. 
O.  H.  Volk.andE.Gcygcr. 

Zeitschrift  fur  Geomorphologie,  Vol  14,  No  I,  p 
79-95,  1970.  9  fig,  1  tab,  30  ref. 

Descriptors:  *Soil  texture,  *Soil  physical  proper- 
ties, "Arid  lands,  *Soil  moisture,  Vegetation,  Soil 
types,  Soil  gases.  Soil  investigations.  Soil  structure. 
Soil  environment.  Rainfall,  Runoff,  Ecology,  En- 
vironmental effects.  Soil  compaction,  Permeability. 
Soil  physics.  Soil-water-plant  relationships. 

In  many  hot  arid  regions  of  the  earth,  bare  areas  de- 
void of  vegetation  often  occur  interspersed  among 
vegetated  areas.  Lack  of  adequate  precipitation  is 
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obviously  not  the  cause  of  such  'scalds'.  Overgraz- 
ing, soil  salinity  and  soil  chemical  properties  are 
also  considered  and  dismissed  as  possible  causes. 
The  unique  'foam'  structure,  a  soil  physical  proper- 
ty marked  by  an  accumulation  of  spheroidal 
vcsicules  with  largely  smooth  walls,  and  isolated 
within  the  soil  matrix,  appears  to  be  responsible  for 
the  lack  of  vegetation.  Research  in  southern  Spain, 
Morocco  and  SW  Africa  indicate  that  foam  soils 
are  found  in  very  plastic  materials  (composed  of 
fine  sand-coarse  silt  low  in  clay)  with  narrow  and 
well  defined  moisture  limits.  Formation  of  such  soil 
textures  occurs  when  the  soil,  turned  muddy  from  a 
pounding  rain,  begins  to  dry.  Air  from  lower  soil 
layers  is  trapped  and  encapsulated,  creating  the 
peculiar  porous  structure.  These  air-filled  pores 
prevent  infiltration  and  increased  runoff.  Agricul- 
tural exploitation  may  be  facilitated  by  breaking  up 
the  soil  surface.  (Casey-Arizona) 
W  7  2-007  5  6 


CAPILLARY  PROPERTIES  OF  TEREK  RIVER 
SANDS  (O  KAPILLYARNYKH  SVOYSTVAKH 
PESKOV  R.  TEREK), 

G.  A.  Derbinyan. 

Pochvovedeniye,  No  1,  p  139-142,  January  1971.  3 

fig,  4  tab,  3  ref. 

Descriptors:   *Soil  water,  *Soil  water  movement, 
'Capillary    action,    *Sands,    Alluvium,    Capillary 
water,  Particle  size,  Mineralogy. 
Identifiers:  *USSR,  Caucasus,  Terek  River,  Capil- 
lary properties.  Capillary  rise. 

The  results  of  experimental  investigations  of  the 
capillary  movement  of  water  in  alluvial  sands  on 
the  left  bank  of  the  middle  reach  of  the  Terek  River 
(Northern  Caucasus)  are  described.  The  height  of 
the  capillary  rise  of  water  in  the  sands  depends 
upon  the  content  of  particles  0.25-0.05  and  1-0.25 
mm  in  diameter,  which  are  the  predominant  frac- 
tions in  the  sand.  The  particle  size  of  the  sands  ef- 
fects the  rate  of  the  capillary  rise  of  water.  An  in- 
crease in  the  number  of  finer  particles  leads  to  an 
increase  in  the  rate  of  the  capillary  rise;  conversely, 
the  rate  of  this  rise  decreases  as  the  sands  become 
coarser.  (Josefson-USGS) 
W72-00809 


REGULATING  THE  GROUNDWATER  REGIME 
OF  EXCESSIVELY  WET  LANDS  (REZHIM 
GRUNTOVYKH  VOD  PEREUVLAZHNENNYKH 
ZEMEL'  I  YEGO  REGULIROVANIYE), 

B.  S.  Maslov. 

Izdatelstvo  'Kolos',  Moscow,  USSR,  1  970.  232  p. 

Descriptors:  *Hydrogeology,  'Groundwater, 
•Wetlands,  'Moisture  content,  'Regulation, 
Groundwater  recharge.  Drainage  practices, 
Drainage  systems,  Land  reclamation,  Bogs,  Peat, 
Aquifers,  Zone  of  aeration.  Seasonal,  Water  tem- 
perature, Evaporation,  Precipitation  (Atmospher- 
ic), Infiltration,  Water  storage,  Water  levels. 
Identifiers:  'USSR,  RSFSR,  Ukraine,  Belorussia, 
Lithuania,  Latvia,  Estonia,  Georgian  SSR,  Siberia, 
Regionalization. 

The  natural  groundwater  regime  of  bogs,  water- 
logged lands,  and  excessively  wet  lands  was  ex- 
amined to  determine  the  optimum  moisture  con- 
tent of  the  soil  for  farming  and  developing  efficient 
drainage  systems  to  ensure  agricultural  productivi- 
ty. According  to  data  published  by  the  USSR 
Ministry  of  Agriculture,  more  than  9 1 .4  million  ha 
of  agricultural  lands  require  drainage  improve- 
ment, including  12.4  million  ha  of  plowed  and  fal- 
low lands,  18.8  million  ha  of  meadows  and 
pastures,  and  59.8  million  ha  of  bogs.  The  distribu- 
tion of  these  lands  by  republics  is  as  follows: 
RSFSR-82.5%;  Ukraine -5.9%;  Belorussia -5.5%; 
Lithuania-2.6%;  Latvia-2.2%;  Estonia-l.I5%; 
and  Georgia  -0.15%.  The  area  of  excessively  wet 
land  in  such  farming  regions  as  the  northwestern 
RSFSR,  Lithuania  and  Western  Siberia  is  50-70%, 
and  in  the  nonchcrnozem  zone  more  than  30%,  of 
all  the  agricultural  land.  As  of  November  1,  1969, 
only  7.82  million  ha  of  land  in  the  USSR  or  about 


8.5%  of  the  land  in  need  of  drainage  had  been 
drained.  The  costs  of  increasing  the  area  of  drained 
lands  to  an  estimated  15-16  million  ha  in  the  next 
10  years,  and  to  27  million  ha  by  1985,  may 
generally  be  recovered  in  2-6  years.  (Josefson- 
USGS) 
W72-008I5 


AN  APPROXIMATE  METHOD  FOR  DEFINING 
THE  HYDRAULIC  CONDUCTIVITY-PRE- 
SSURE POTENTIAL  RELATIONSHIP  FOR 
SOILS, 

Purdue  Univ.,  Lafayette,  Ind. 
R.  W.Skaggs,  E.J.  Monke.and  L.  F.  Huggins. 
American     Society     of     Agricultural      Engineers 
Transactions,  Vol  14,  No  l.p  130-133,  1971.  8  fig, 
16  ref.  OWRR  A-010-1ND  (8). 

Descriptors:  'Soil  water  movement,  'Mathemati- 
cal studies,  'Hydraulic  conductivity,  'Soil  proper- 
ties, 'Methodology,  Infiltration,  Flow  rates,  Pres- 
sure head.  Equations. 
Identifiers:  Unsaturated  soils. 

Quantification  of  infiltration  of  water  into  soil  is 
one  of  a  broader  class  of  problems  involving  the 
movement  of  water  in  unsaturated  soil.  The  rela- 
tionship between  the  hydraulic  conductivity,  K, 
and  the  pressure  head,  h,  or  the  water  content,  is 
necessary  for  solving  the  governing  equation.  Con- 
ventional techniques  for  measuring  K  (h)  arc  both 
difficult  and  time  consuming.  An  approximate 
method  for  defining  the  conductivity  function  of 
unsaturated  soil  shows  that  the  measurements 
required  in  the  proposed  method  can  be  made  a 
relatively  short  time  and,  unlike  conventional 
techniques,  there  is  a  good  possibility  that  this 
method  can  be  adapted  for  in-place,  field  deter- 
mination of  K  (h).  An  evaluation  of  the  method 
utilizing  soil  property  data  from  the  literature  for 
four  separate  soils  is  presented  and  discussed  (T. 
H.  Woodard-USGS) 
W72-00829 


LYSIMETERS    WITH    RAINFALL    AND    SOIL 
WATER  CONTROL, 

Royal       Veterinary       and       Agriculture       Coll., 
Copenhagen  (Denmark).  Hydrotechnical  Lab. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-00834 


INFILTRATION      UNDER      MOVING      SPRIN- 
KLERS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-00886 


MOVEMENT  OF  WATER  THROUGH  FINE 
SANDY  LOAM  SOIL  UNDER  SUBIRRIGATION 
AND  DRAINAGE  CONDITIONS, 

North   Carolina    State    Univ.,    Raleigh.    Dept.   of 

Biological  and  Agricultural  Engineering. 

R.Bernal. 

Master  of  Science  Thesis,  1971.  62  p,  20  fig,  5  tab, 

37  ref.  OWRR  A-033-NC  (2). 

Descriptors:  'Soil  water  movement,  'Drainage, 
'Unsteady  flow,  'Saturated  flow,  'Subsurface  ir- 
rigation, Analysis,  Design  criteria.  Irrigation,  Un- 
saturated flow.  Laboratory  tests.  Hydraulic  con- 
ductivity, Moisture  content.  Water  table.  Numeri- 
cal analysis,  Theoretical  analysis.  Drains,  Equa- 
tions. 
Identifiers:  Time  variable  flow.  Predictions. 

Analysis  of  water  movement  through  soil  is  impor- 
tant to  design  criteria  for  irrigation  and  drainage, 
particularly  under  nonsteady  or  time-variable  flow. 
Saturated  and  unsaturated  flow  were  investigated 
under  these  conditions  by  field  and  laboratory 
determinations  of  hydraulic  conductivity  as  a  soil- 
water  content  function  for  a  wide  range  of  condi- 
tions. Water-table  movement,  responding  to  subir- 
rigation  and  drainage,  was  measured  and  compared 


to  numerical  calculations.  Theoretical  solutions 
and  observed  field  data  were  compared  by  4 
selected  drain-spacing  equations.  Two  solutions 
gave  good  predictions  using  field-determined  con- 
ductivity. The  field  determination  of  conductivity 
proceed  reliable.  Hydraulic  conductivity  varied  lar- 
gely with  depth  Figures  include  comparisons  of  ob- 
served and  calculated  water-table  rise,  cummula- 
tive  infiltration  curve,  and  hydraulic  conductivity 
versus  soil-water  content  (Popkin-Arizona) 
W72-00897 


COMMENTS  ON  SOME  OF  THE  PHYSICAL 
CHEMICAL  QUESTIONS  ASSOCIATED  WITH 
THE  ANALYSIS  OF  WATER  IN  EARTH 
MATERIALS, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00967 


2H.  Lakes 


TURBULENCE  IN  LAKE  HURON, 

Sydney  Univ.  (Australia).  Dept.  of  Mechanical  En- 
gineering. 

I.  S.  F.  Jones,  and  B.  C.  Kenny. 
Water  Research,  Vol  5,  No  9,  p  765-776,  Sep- 
tember 1 97 1 .  8  fig,  3  tab,  1 0  ref. 

Descriptors:  'Turbulence,  'Diffusion,  'Lake  Hu- 
ron, 'Water  pollution,  'Currents  (Water),  Current 
meters,  Analytical  techniques,  Hydrologic  data, 
Tracers,  Dye  releases,  Path  of  pollutants,  Mathe- 
matical studies. 
Identifiers:  'Diffusivity  rates. 

To  improve  the  understanding  of  diffusive 
processes  in  large  bodies  of  water,  the  instantane- 
ous speed  and  direction  of  the  current  at  a  fixed 
point  two  meters  below  the  surface  of  Lake  Huron 
were  measured  during  the  summer  of  1967.  The 
root  mean  square  of  the  current  fluctuations,  both 
in  the  streamwise  and  lateral  directions,  was  of  the 
order  of  0.05  of  the  mean  current  but  varied  sub- 
stantially from  day  to  day.  Based  on  three  hour 
records,  the  Eulcrian  time  scales  were  found  to  be 
of  the  order  of  10  min  while  the  Lagrangian  time 
scales,  calculated  from  diffusion  studies  in  the  same 
area  the  previous  summer,  were  of  the  order  of  40 
min.  (Woodard-USGS) 
W72-00578 


AN    INVENTORY   OF   MEDIUM-SIZED   LAKES 
IN  CALIFORNIA, 

Geological  Survey.  Mcnlo  Park,  Calif. 

Joe  C.Wallace. 

Geological  Survey  Open-file  Report,  1970.  7  p,  1 

fig,  1  tab. 

Descriptors:  'Lakes,  'Hydrologic  data,  'Surveys, 
'California,  'Lake  morphometry.  Surface  waters. 
Water  sources.   Water  yield.   Volume,   Acreage, 
Size,  Watersheds  (Basins). 
Identifiers:  'Lake  inventory  (Calif). 

Lakes  in  California  having  a  water  surface  area 
from  160  to  640  acres  were  inventoried.  The  142 
lakes  listed  have  a  combined  surface  area  of  46,000 
acres  and  store  about  1 .5  million  acre-feet  of  water. 
The  table  of  data  includes  name  of  lake,  county, 
topographic  map,  coordinates  ( latitude-longitude), 
altitude  of  water  surface  (ft.  above  msl),  area  of 
water  surface  (acres),  volume  (acre-feet),  drainage 
area  (sq.  mi),  outlet,  outflow  regulated  (yes-no), 
and  USGS  identification  number.  (Woodard- 
USGS) 
W72-00605 


A    BACTERIOLOGICAL    STUDY    OF    A    NEW 
THAMES  VALLEY  RESERVOIR, 

Royal  Holloway  Coll.,  Englefield  Green  (England) 
A.  T.  Price,  and  L.  R.  G.  Valadon. 
Microbios.  2  ( 7/8 ):  269-27  I .  Illus.  1  970. 
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Field  02— WATER  CYCLE 
Group  2H— Lakes 


Identifiers:  Bacteriological,  England,  Fluctuation, 
Reservoir,  Seasonal,  Thames  Valley. 

Wate.  from  the  River  Thames  at  Walton,  and  the 
Queen  Elizabeth  II  storage  reservoir  of  the 
Metropolitan  Water  Board,  London,  England,  was 
examined  bacteriologically  over  a  period  of  one 
year.  A  preliminary  survey  showed  that  bacterial 
numbers  remained  fairly  constant  in  the  reservoir 
over  the  year,  with  the  exception  of  peaks  during 
spring  and  summer.  Over  the  same  period,  how- 
ever, bacterial  numbers  in  the  River  Thames  which 
supplied  the  reservoir,  fluctuated  a  great  deal, 
probably  due  to  rainfall  over  the  drainage  area  — 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00702 


THE  BENTHOS  OF  THE  ARAKUM  RESER- 
VOIR DURING  ITS  FIRST  YEAR,  (IN  RUS- 
SIAN), 

M.  K.  Guseinov. 

Biol  VnutrVod  Inform  Byull.  3.  13-17.  1969. 
Identifiers:      Arakum,      Benthos,      Chironomids, 
Dynamics,    Earthworms,     Polypedilium-Nubercu- 
losum,   Population,   Reservoir,   St,  Tendipes-Plu- 
mosus,  USSR,  Vegetation,  Year. 

The  area  of  the  Reservoir  is  1 8,000  ha,  and  flooded 
land  accounts  for  about  85%  of  the  bottom.  Over 
most  of  its  area  the  depth  is  no  greater  than  1.5-2 
m;  there  is  no  current;  the  transparency  of  the 
water  in  quiet  weather  is  1.6  m  according  to  the 
Secchi  disk.  Beginning  in  June  there  was  mass 
development  of  the  aquatic  vegetation,  especially 
in  the  shallows.  The  zoobenthos  was  collected  at  2 1 
stations  in  different  biotopes  with  a  Petersen  bot- 
tom scoop  having  a  catch  area  of  1/40  sq  m.  In  sam- 
ples taken  from  flooded  ground  1  mo.  after  flood- 
ing (10  May  1965),  90%  were  earthworms.  In  10 
days  the  number  decreased  to  insignificance,  but 
note  was  made  of  a  greater  variety  of  chironomid 
larvae,  whose  biomass  reached  4-5  g/sq  m;  by  the 
end  of  May  their  biomass  had  reached  10-15  at 
some  stations.  Most  numerous  were  Tendipes  plu- 
mosus  and  Polypedilum  gr.  nubeculosum.  Note  was 
made  in  June  of  a  sharp  decline  in  the  size  of  the 
chironomid  population.  Then  this  population  and 
the  biomass  remained  at  a  low  level,  evidently 
because  of  a  shortage  of  food.  Note  was  made  in 
Jan.  of  a  new  rise  in  the  population  size  and 
biomass  of  chironomids  (the  average  biomass  was 
1.22  g/sq  m)  which  was  caused  by  the  accumula- 
tion of  detritus.  With  the  appearance  of  vegetation, 
the  phytophilic  fauna  began  to  take  on  greater  im- 
portance. In  areas  of  lowland  flooding  at  the 
beginning  of  summer  there  was  predominance  of 
the  phytophilic  fauna;  in  summer  some  decrease 
was  observed  in  the  phytophiles;  and  they  in- 
creased again  in  fall  and  winter.  Generally,  the  as- 
sumption of  form  by  the  benthos  of  the  Arakum 
Reservoir  occurred  as  in  the  Volga  reservoirs,  but 
at  faster  rates  because  of  higher  water  tempera- 
tures and  more  extensive  shallows  in  the  water. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00706 


THE  SEASONAL  DYNAMICS  OF  THE 
PRODUCTIVITY  OF  THE  PLANKTON  OF  THE 
SHORE  AREA  AND  THE  OPEN  PART  OF  THE 
VOLGA  ARM  OF  THE  RYBINSK  RESERVOIR, 
(IN  RUSSIAN), 
Y.  I.  Sorokin. 

Biol  Vnutr  Inform  Byull.  3.  7-10.  1969. 
Identifiers:    Algae,    Arm,    Bacteria,    Blue-Green, 
Diatoms,  Dynamics,  Phyto,  Plankton,  Productivity, 
Reservoir,  Rybinsk,  Seasonal,  Shore,  USSR,  Volga, 
Zoo. 

In  1967  a  series  of  seasonal  observations  were 
completed  on  the  dynamics  of  the  principal  varia- 
bles of  the  production  of  phytoplankton  and  bac- 
teria and  the  population  size  of  the  zooplankton; 
the  phytoplankton  production  was  determined  by 
the  radiocarbon  method.  Bacterial  production  was 
determined  by  a  direct  count  of  the  change  in 
population  size  in  water  samples  isolated  from 
zooplankton.  The  zooplankton  population  size  was 


determined  in  samples  after  straining  100  I  of 
water  through  a  plankton  net.  The  depth  in  over- 
grown shallows  was  0.3-1  m,  in  open  shallows  1.5- 
2.5  m,  and  in  the  open  part  of  the  deeper  waters  8- 
12  m.  The  samples  were  collected  at  10-  to  20-day 
intervals.  Little  difference  was  found  between  the 
shore  and  open  portions  of  the  area  with  respect  to 
the  primary  production  of  phytoplankton  and  bac- 
teria and  the  zooplankton  population  size.  Similari- 
ties were  also  found  in  the  seasonal  dynamics  of  the 
biological  phenomena.  The  spring  irruption  of  bac- 
teria was  absent;  their  active  reproduction  was  ob- 
served in  the  middle  of  June  and  the  middle  of  Aug. 
during  the  period  when  diatoms  and  blue-green 
algae  were  drying  off.  In  spring  the  zooplankton 
developed  at  the  expense  of  the  phytoplankton.  A 
2nd  irruption  of  zooplankton  was  caused  by 
reproduction  of  the  bacteria.  The  shore  vegetation 
was  noted  to  play  only  an  insignificant  role  in  the 
productivity  of  the  shore  area  of  the  reservoir;  this 
is  explained  by  the  inconstancy  of  the  conditions. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00708 


THE  LAKE  FAUNA  OF  VELIKOE  ISLAND  AND 
THE  KINDO  PENINSULA  OF  THE  GULF  OF 
KANDALAKSHA  IN  THE  WHITE  SEA  (IN  RUS- 
SIAN), 

E.  I.  Kachanov-L'Vova  lzvekova,  and  N.  Y. 
Sokolova. 

Tr  Belomorsk  Biol  Sta  Mosk  Gos  Univ.  3:  113-148. 
1970. 

Identifiers:  Amphipods,  Asplanchna-Priodonta, 
Chaoborus,  Chironomids,  Ephemeropterans,  Fau- 
na, Gulf,  Holopedium-Gibberum,  Island,  Kan- 
dalaksha, Kindo,  Lake,  Mollusks,  Peninsula,  Pisidi- 
um.  Rotifers,  Sea,  USSR,  Velikoe,  White. 

Summers  from  1962  and  1966  studies  were  made 
of  9  lakes.  The  zooplankton  was  collected  with  a 
64-mesh  Juday  net,  the  benthos  with  an  Echman- 
Berge  bottom  scoop  (1/40  sq.  m).  Two  hundred 
nineteen  spp.  and  forms  of  invertebrates  were 
found.  Lake  Bol'shoe  and  Maloe  Kuzmyazh'i  are 
deep  (down  to  1  1  m),  with  current  having  cold 
water,  transparent  down  to  4  m,  with  favorable  02 
conditions  and  water  with  a  slightly  alkaline  reac- 
tion. Most  numerous  among  the  plankton  were  the 
rotifers,  but  the  greatest  biomass  was  that  of  the 
copepods.  The  mean  biomass  of  plankton  was  0.5 
g/cu.  m.  In  the  benthos  the  chironomid  larvae  were 
the  most  numerous,  but  the  greatest  biomass  was 
that  of  bivalve  mollusks,  ephemeropterans,  and 
amphipods.  The  mean  biomass  of  the  benthos  was 
1-3  g/sq.  m.  Lakes  Mortsy  and  Trostnivovoe  are 
drainage  lakes  with  a  considerable  influx  of  water 
from  bogs.  Temperature  and  oxygen  stratification 
are  observed  in  summer.  The  waters  are  trans- 
parent down  to  1-1.7  m,  and  pH  of  the  water  is 
slightly  acid.  The  biomass  is  3  to  17.32  g/cu.  m, 
owing  to  Holopedium  gibberum  and  Asplanchna 
priodonta.  In  the  benthos  chironomids 
predominate  with  an  average  biomass  of  2.2  to  1 1 .5 
g/sq.  m.  Lakes  Maloe  Eremeevskoe  and 
Vodoprovodnoe  are  drainage-type  dystrophic  lakes 
of  low  transparency  and  have  water  with  an  acid 
reaction  (pH  6.2-6.3).  Rotifers  are  most  numerous 
in  the  zooplankton;  in  the  biomass  cladocerans  and 
Chaoborus  predominate.  The  benthos  is  very  slight 
(0.5  g/sq.  m)  and  uniform,  Pisidium  predominates. 
The  remaining  3  lakes  occupy  an  intermediate 
position  between  these  types,  except  for  the  un- 
drained  lake  Gigantov,  whose  fauna  is  larger.  The 
maximum  biomass  of  the  zooplankton  is  42.2  g/sq. 
m. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00713 


BIOMETRIC  STUDIES  IN  THE  DENSE  STANDS 
OF  REEDS  OF  THE  LAKE  OF  NEUSIEDL  (AUS- 
TRIA) (IN  GERMAN). 

Vienna    Univ.    (Austria).    Pflanzenphysiologisches 

Institut. 

Maria  Geisslhofer,  and  Karl  Burian. 

Oikos.  21  (2):  248-254.  lllus.  Map.  1970.  English 

summary. 

Identifiers:    Austria,    Biometric,    Dense,    Depth, 

Fresh,  Lake,  Length,  Neusiedl,  Phragmites-Com- 

munis-M,  Reeds,  Shoot,  Stands,  Weight. 


Reed  Phragmites  communis  plants  from  the  dense 
stands  of  the  reed  belt  near  Rust  ( lake  of  Neusiedl, 
Burgenland,  Austria)  were  investigated  by  means 
of  dry  weight  analyses  and  biometric  measure- 
ments. Plants  attain  maximum  fresh  weight  before 
the  absolute  maximum  of  dry  weight.  Dry  weight 
rises  in  spite  of  the  decline  of  fresh  weight  after  the 
June  climax.  Maximum  values  for  dry  weight  and 
leaf  area  development  are  reached  simultaneously. 
Reed  productivity  is  also  decreasing  during  the 
time  of  leaf  area  maximum.  The  20  cm  zone  of 
maximum  assimilation  area,  situated  at  first  near 
the  shoot  apex,  begins  to  sink,  after  a  short  delay, 
toward  the  middle  of  the  shoot,  as  elongation  of  the 
apical  zones  of  the  shoot  becomes  relatively  larger 
than  the  increase  in  leaf  area.  A  biometrically  eval- 
uated transect  through  reed  belt  to  the  free  surface 
shows  a  distinct  inverse  relationship  between  water 
depth  and  shoot  length,  and  between  water  depth 
and  assimilation  area. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-00714 


LITTORAL  ALGAE  OVERGROWTH  ON  A 
PELAGIC  SUBSTRATE  IN  LAKE  CONSTANCE 
(GERMANY,  SWITZERLAND), 

Anstalt  Bodenseeforschung,  Konstanz  (West  Ger- 
many). 
Hubert  Lehn. 

Beit  Naturkundlichen  Forsch  Sudwestdeut.  27  (2): 
97-100.  lllus.  1968. 

Identifiers:  Algae,  Constance,  Diatoma-Vulare, 
Fragilaria-Capucina,  Germany,  Lake,  Littoral, 
Melosira,  Overgrowth,  Pelagic,  Substrate,  Switzer- 
land. 

Benthic  algae  growing  on  a  thermometer  buoy  in 
Lake  Constance  were  examined  during  the  reduc- 
tion of  phytoplankton  production  occurring  in 
early  summer.  The  growth  on  the  buoy,  which  was 
anchored  at  depth  of  65  m,  offered  a  good  sampling 
of  vertical  distribution  of  the  algae.  The  algae  had 
drifted  from  the  shore  area.  Green  algae  occurred 
only  in  the  upper  regions  where  the  light  was 
stronger;  diatoms  were  found  from  the  upper  re- 
gions to  depths  of  40  m.  Taxa  with  the  greatest  ver- 
tical distribution  were  Melosira,  Diatoma  vulgare 
and  Fragilaria  capucina.  Diatoms  were  dominant. 
Species  with  the  greatest  vertical  distribution  were 
the  most  frequent  species  in  Lake  Constance. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-007I8 


NORMAL  CONTENTS  AND  ACCUMULATIONS 
OF  COPPER  IN  PHRAGMITES  COMMUNIS  L. 
AS  A  RESPONSE  TO  THOSE  IN  THE  SEDI- 
MENTS OF  SIX  ITALIAN  LAKES, 

Giuseppe  Chiaudani. 

Mem  1st  Ital  Idrobiol  Marco  Marchi.  25:  81-95.  ll- 
lus. 1969.  English  summary. 

Identifiers:  Accumulations,  Bolsena,  Bracciano, 
Copper,  Industrial,  Italian,  Lakes,  Maggiore,  Mer- 
gozzo,  Orta,  Phragmites-Communis-M,  Pollution, 
Sediments,  Vico. 

Increased  contents  of  Cu  in  Lake  Orta  sediments 
due  to  industrial  pollution  determine  accumulation 
in  stems  and  roots  of  Phragmites  communis  L.,  but 
not  in  leaves.  In  other  lakes  (Maggiore,  Mergozzo, 
Bolsena,  Bracciano  and  Vico),  significant  correla- 
tions between  the  Cu  contents  of  sediments  and  dif- 
ferent parts  of  the  plant  were  obtained. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-00720 


CHANGES  IN  YELLOW  BASS  REPRODUC- 
TION ASSOCIATED  WITH  ENVIRONMENTAL 
CONDITIONS, 

Iowa  Cooperative  Fish  Unit.  Iowa  State  Univ., 
Ames. 

Ross  V.  Bulklcy. 

Iowa  State  J  Sci.  45  (2):  I  37-1  80.  lllus.  1970. 
Identifiers:     Aeromonas-Salmonicida,    Bass,    En- 
vironmental,   Fecundity,    Furunculosis,    Morone- 
Mississippiensis,  Reproduction,  Yellow. 
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Gillnet  collections  of  yellow  bass,  Morone  missis- 
sippiensis,  were  made  from  April  1967  to  Sept. 
1968  at  Clear  Lake,  Iowa,  to  determine  the  normal 
reproductive  cycle  and  variations  in  fecundity  that 
could  be  related  to  changes  in  food  supply  and 
water  temperatures.  A  major  mortality  from 
Aeromonas  salmonicida  occurred  in  May  1968  and 
allowed  documentation  of  changes  in  body  condi- 
tion, fecundity  and  success  of  reproduction  during 
the  year  preceding  a  mass  mortality  from  furuncu- 
losis.  Spawning  was  initiated  during  mid-May  in 

1967  and  late  April  in  1968  when  water  tempera- 
tures approached  15  deg.  C  after  a  rapid  tempera- 
ture rise  of  3.5  to  4.5  deg.  C  over  several  days.  At 
spawning  time,  ovaries  of  adult  bass  constituted  up 
to  16%  body  weight  and  testes  up  to  8%  body 
weight.  Maturing  ova  had  a  mean  diameter  of  0.4 
mm  in  the  preserved  state  when  fish  commenced 
spawning.  Fresh  ovulated  ova  averaged  0.8  plus  or 
minus  0.1 1  mm  in  diameter.  Wide  variation  in  ef- 
fective fecundity  was  evident  among  mature 
females  of  similar  length.  Although  50%  of  the 
variation  in  fecundity  could  be  attributed  to  body 
length  in  1967,  the  relation  was  not  significant  in 

1968  (r  —  0.32).  In  1967,  mature  females  con- 
tained an  average  of  560  mature  ova  per  mm  total 
body  length  in  contrast to276ovain  1968.  In  terms 
of  body  weight,  the  average  female  produced  835 
ova  per  gram  body  weight  in  1967  but  only  350  in 
1968.  The  reduction  in  fecundity  was  attributed  to 
poor  body  condition  in  1968.  Females  measuring 
200  mm  total  body  length  weighed  approximately 
137  g  in  1967  at  spawning  time  but  only  115  g  in 
1968.  Atresia  of  developing  ova  was  estimated  at 
20%  during  the  period  from  Dec.  to  May  and  was 
attributed  to  poor  nutrition.  Ova  retention  after 
spawning  in  1967  was  approximately  34%  of  total 
ova  production.  In  1968  most  fish  died  shortly  after 
initiation  of  spawning,  with  a  minimum  number  of 
ova  shed.  Reproduction  success  in  1968  deter- 
mined by  standardized  seining  of  young-of-the-year 
bass  was  1%  of  the  1967  level  (77  vs.  7015). 
Young-of-the-year  yellow  bass  were  a  major  food 
item  of  adult  bass  during  late  summer  and  autumn 
when  gonadal  development  was  initiated.  At  other 
times  adult  bass  ate  invertebrate  food  similar  to 
that  of  young  bass.  Mesenteric  fat  decreased  steadi- 
ly with  gonadal  development  in  both  sexes  from 
March  to  May  1968  and  reached  zero  levels  at 
spawning  time.  Insufficient  food,  as  reflected  by 
poor  body  condition,  coupled  with  fluctuating 
spring  water  temperatures  seemingly  allowed  fu- 
runculosis  to  reach  epizootic  proportions  when 
spawning  commenced  in  1968.  The  yellow  bass 
population  was  decimated  by  the  disease,  but  mor- 
tality of  other  species  was  not  observed.  Catch  per 
gillnet  hour  decreased  from  2.158  bass  in  mid-May 
to  0.025  in  mid-June  and  0  by  the  end  of  July.  - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00736 


HRANILISHCHA     GIDROELEKTROSTANTSIY 

SSSR), 

For  primary  bibliographic  entry  see  Field  04A. 

W72-00814 


FIELD  STUDY  OF  EVAPORATION:  NOTES  ON 
THE  EXTRACTION  AND  COMPUTATION  OF 
DATA. 

Snowy  Mountains  Engineering  Corp. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-00888 


PROCEEDINGS  THIRTEENTH  CONFERENCE 
ON  GREAT  LAKES  RESEARCH,  PART  I  AND 
II. 

Great  Lakes  Research  Center,  Detroit,  Mich. 

Available  from  Treasurer,  P.  O.  Box  640,  Ann  Ar- 
bor, Mich.  48107.  Price  $18.00  a  set.  1970.  1063  p. 

Descriptors:  *Great  Lakes,  "Lakes,  Eutrophica- 
tion,  Algae,  *Lake  Superior,  "Lake  Michigan, 
♦Lake  Huron,  "Lake  Ontario,  "Lake  Erie,  Water 
pollution  effects.  Water  pollution  sources,  Lim- 
nology. 

The  Thirteenth  Conference  on  Great  Lakes 
Research  was  held  1-3  April,  1970  at  Buffalo,  New 
York  and  co-hosted  by  Cornell  Aeronautical 
Laboratory  Inc.  and  the  Great  Lakes  Laboratory  of 
the  State  University  College  at  Buffalo.  (See  also 
W72-01095  thru  W72-01 1  12) 
W72-01094 


LASER        INDUCED       FLUORESCENCE       IN 
RHODAMINE  B  AND  ALGAE, 

Syracuse  Univ.  Research  Corp.,  N.Y. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01095 


A  MATHEMATICAL  ANALYSIS  OF  THE 
NICHES  OF  LAKE  MICHIGAN  ZOOPLANK- 
TON, 

State  Univ.  of  New  York,  Albany.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-01096 


BLUE-GREEN     ALGAE     AND     HUMIC     SUB- 
STANCES, 

Cincinnati  Univ.,  Ohio.  Tanner's  Council  Lab. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-01097 


STUDIES  OF  THE  FISH  FAUNA  OF  THE 
NEWLY  CREATED  LAKE  NEAR  VEERE  WITH 
SPECIAL  EMPHASIS  ON  THE  PLAICE  (PLEU- 
RONECTES  PLATESSA), 

Delta  Inst,  of  Hydrobiological  Research,  Yerseke 
(Netherlands). 
K.  F.  Vaas. 

Neth  J  Sea  Res.  5(1):  50-95.  Illus.  Maps.  1 970. 
Identifiers:   Fauna,   Fish,   Fishery,   Lake,   Nether- 
lands, Plaice,  Pleuronectes-Platessa,  Populations, 
Veere. 

After  a  brief  description  of  the  way  a  new  lake  was 
created  near  Veere  in  1961  by  the  construction  of 
2  dams  in  a  side-arm  of  the  Oosterschelde,  the 
changes  in  the  fish  fauna  are  described.  As  a  result 
of  the  abrupt  disruption  of  the  contact  with  the 
coastal  sea  water,  many  species  which  were  for- 
merly temporary  residents  of  the  open  sea-arm,  left 
the  area.  Its  effect  on  the  population  dynamics  and 
fishery  of  plaice  is  discussed. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-00745 


RESERVOIRS  OF  HYDROELECTRIC   POWER 
PLANTS        OF        THE         USSR         (VODOK- 


DISTRIBUTION  OF  FRESHWATER  TRICLADS 
(PLATYHELMINTHES:  TURBELLARIA)  IN 
CENTRAL-SOUTHERN  ONTARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-01098 


SURVEY  OF  PHYTOPLANKTON  PRODUC- 
TIVITY AND  NUTRIENTS  IN  LAKE 
MICHIGAN  AND  LAKE  SUPERIOR, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Research 

Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-0I099 


A  QUANTITATIVE  METHOD  FOR  THE 
DETERMINATION  OF  CHLORIN  PIGMENTS 
IN  GREAT  LAKES  SEDIMENT, 

Department    of    Energy,    Mines   and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01I00 


NEUTRON  ACTIVATION  ANALYSIS  OF  SEDI- 
MENTS IN  WESTERN  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Coll.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-0110I 


CIRCULATION  PATTERNS  AND  A  PREDIC- 
TIVE MODEL  FOR  POLLUTANT  DISTRIBU- 
TION IN  LAKE  ERIE, 

New  York  State  Univ.,  Buffalo. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-0I102 


FORMATION  OF  THERMOCLINE  IN  GREAT 
LAKES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Aeronautical 

and  Astronautical  Engineering. 

Ting  Y.Li. 

International      Association      for      Great      Lakes 

Research,  Proceedings  13th  Conference  on  Great 

Lakes  Research,  Part  1 ,  p  453-467,  1 970.  5  fig,  1 3 

ref. 

Descriptors:  *Lakes,  *Thermocline,  •Mathemati- 
cal models,  Flow,  Mixing,  Turbulence,  Great 
Lakes,  Temperature,  Equations,  Winds,  Convec- 
tion. 

Identifiers:  *Vertical  mixing  velocity,  Conservation 
equations. 

The  thermal  structure  and  dynamics  of  water 
basins  are  interpreted  in  terms  of  Ekman  type 
equations  for  horizontal  motion  and  Burgers' 
model  for  vertical  turbulence.  Solutions  provide 
estimates  of  the  thermocline  formation  in  the  Great 
Lakes.  The  development  of  the  spring-summer 
thermocline  is  explained  by  the  wind-induced  heat 
diffusion  waves.  Speed  of  thermocline  propagation 
is  directly  related  to  wind  velocity.  (See  also  W72- 
01094)  (Wilde-Wisconsin) 
W72-0U03 


DISPERSAL     OF     FOX     RIVER     WATER     IN 
GREEN  BAY,  LAKE  MICHIGAN, 

Wisconsin    Univ.,    Milwaukee.   Center   for  Great 
Lakes  Studies. 

Richard  F.  Modling,  and  A.  M.  Beeton. 
International      Association      for      Great      Lakes 
Research,  Proceedings  13th  Conference  on  Great 
Lakes  Research,  Part  I,  p  468-476,  1970.  2  fig.  5 
tab,  12  ref. 

Descriptors:   *  Water  circulation,  *Bays,  *Rivers, 

Conductivity,     Water     pollution     effects,     Lake 

Michigan. 

Identifiers:   *Water  mass  movement,  Green   Bay 

(Wis),  Fox  River  (Wis),  Flushing  rates. 

The  effects  of  Fox  River  inflow  on  water  of  the 
southern  part  of  Green  Bay  (Wisconsin)  were  in- 
vestigated by  surveys  conducted  in  July  1968,  and 
August  1969.  Dilution  of  the  polluted  river  water  in 
its  lakeward  flow  was  determined  on  the  basis  of 
specific  conductance  which  ranged  from  400  at  the 
river's  mouth  to  265  micro/mhos  along  the 
Menominee-Sturgeon  Bay  transect.  The  counter- 
clockwise movement  of  the  river  water  along  the 
east  side  of  the  bay  was  marked  by  concentration  of 
electrolytes,  presence  of  Daphnia  pulex  inhabiting 
Lake  Winnebago,  absence  of  oxygen-demanding 
oligochaetes  and  Hexagenia,  and  organic  matter 
sediment  enrichment.  The  river  water  extension 
into  the  bay  approached  40  miles.  The  1969  flush- 
ing was  1 60  days  in  the  southern  and  36  days  in  the 
northern  part  of  the  study  area.  Lakeward  trans- 
port was  199  at  Oconto  transect,  and  1  130  m/day 
at  Cedar  River  transect.  (See  also  W72-01094) 
(Wilde-Wisconsin) 
W72-0I  104 
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Field  02— WATER  CYCLE 
Group  2H  — Lakes 


DRY  WEIGHT  OF  THE  MACROBENTHOS  AS 
AN  INDICATOR  OF  EUTROPHICATION  OF 
THE  GREAT  LAKES, 

California  State  Coll.,  Los  Angeles.  Dept.  of  Zoolo- 
gy; and  Miehigan  Univ.,  Ann  Arbor.  Great  Lakes 
Research  Div. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-0I  105 


PLANKTON  PRODUCTIVITY  STUDIES  IN 
LAKE  ST  CLAIR, 

Windsor  Univ.  (Ontario).  Dept.  of  Biology;  and 
Wayne  State  Univ.,  Detroit,  Mich.  Dept.  of  Biolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05C. 
W72-01  106 


DISTRIBUTION   OF  TRACE   ELEMENTS  AND 
CHLOROPHYLL-A  IN  LAKE  ONTARIO, 

Department    of    Energy,    Mines    and    Resources, 

Burlington   (Ontario).   Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  sec  Field  05B. 

W72-0I  107 


AQUEOUS    PHOSPHATE    AND     LAKE    SEDI- 
MENT INTERACTION, 

Great  Lakes  Research  Center,  Detroit,  Mich. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-0I  108 


ENGINEERING      CONSIDERATIONS      OF      A 
EUTROPHIC  WATER  BODY, 

Syracuse  Univ.,  N.Y.  Dept.  of  Civil  Engineering; 

and  O'Brien  and  Gere  Engineers,  Inc.,  Syracuse, 

N.Y. 

For  primary  bibliographic  entry  sec  Field  05C. 

W72-01  109 


NUTRIENTS  IN  LAKE  ONTARIO, 

Department    of    Energy,    Mines    and    Resources, 

Burlington,  (Ontario).  Canada  Centre  for  Inalnd 

Waters. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01  110 


21.  Water  in  Plants 


ANNUAL  CYCLE  OF  LEAF  WATER  POTEN- 
TIAL IN  PICEA  ENGELMANNII  AND  ABIES 
LASIOCARPA  AT  TIMBERLINE  IN  WYOM- 
ING, 

Wyoming  Univ.,  Laramie.  Dept.  of  Botany. 

J.  H.  Lindsay. 

Arctic  and  Alpine  Research,  Vol  3,  No  2,  1971.  p 

131-138,  2  fig,  4  tab,  14  ref.  OWRR  A-001-WYO 

(48). 

Descriptors:     'Moisture     stress,     Leaves,     Plants, 
Trees,  Wyoming,  Transpiration,  *  Plant  growth. 
Identifiers:     Medicine     Bow     Mountains     (Wyo), 
*Leaf  water  stress,  *Needles,  Picea  cngelmannii, 
Abies  lasiocarpa,  "Tree  growth. 

Leaf  water  potential  of  Picea  cngelmannii  and 
Abies  lasiocarpa  was  measured  throughout  the  year 
in  the  Medicine  Bow  Mountains,  Wyoming. 
Winter-exposed  needles  of  trees  at  timberline 
(3,300  rn)  exhibited  severe  water  stress  during  the 
winter  (-30  to  -35  bars  water  potential)  while 
winter-protected  needles  of  trees  at  timberline  and 
needles  of  trees  at  lower  elevations  (2,990  m )  ex- 
hibited less  stress  (-1  8  to  -20  bars  water  potential). 
The  winter  stress  of  the  timberline  trees  appeared 
to  be  the  result  of  the  interaction  of  primarily  two 
factors,  the  strong  winds  which  increased  transpira- 
tional  losses  and  the  cold  soil  which  inhibited  ab- 
sorption of  water.  Leaf  water  stress  appears  to  be  a 
significant  limiting  factor  of  tree  growth  at  timber- 
line  in  the  central  Rocky  Mountains. 
W72-00638 


GROWING  ROSE  PELARGONIUM  UNDER 
CONDITIONS  OF  OPEN  HYDROPONICS,  (IN 
RUSSIAN), 

Akadcmiya   Nauk   Armyanskoi   SSR,   Erevan.   In- 
stitut  Agrokhimichcskikh  Problem  i  Gidroponiki. 
G   S,  Davtyan,  and  S.  K.  Mairapctyan. 
Agrokhimiya.  4.  96-100.  Illus.  1970. 
Identifiers:    Growing,     Hydroponics,    Oil,    Open, 
Pelargonium-D,  Production,  Rose. 

Three  years  of  experiments  showed  the  high  effec- 
tiveness of  the  hydroponic  cultivation  of  rose  pelar- 
gonium Under  conditions  of  open  hydroponics  it  is 
possible  to  increase  greatly  the  yield  of  essential  oil 
up  to  200  kg/ha  as  compared  with  the  20-30  kg/ha 
that  is  obtained  from  the  usual  soil  method  of  grow- 
ing rose  polargonium.  Tasting,  as  well  as  data  from 
physicalchemical  analyses,  show  the  high  quality  of 
the  essential  oil  obtained  from  rose  polargonium 
grown  under  the  conditions  of  hydroponics-Copy- 
right 1 97  I ,  Biological  Abstracts,  Inc. 
W72-00686 


THE  SAGUENAY  FJORD:  THE  ICHTHYOLOG- 
ICAL  FAUNA  AND  THE  ECOLOGICAL  CONDI- 
TIONS, (IN  FRENCH), 

Joliette  Coll.  (Quebec). 

For  primary  bibliographic  entry  see  Field  02L. 

W72-00695 


HABITATS  AND  ZOOGEOGRAPHY  OF  AL- 
PINE TUNDRA  ARACHNIDA  AND  CARABIDAE 
(COLEOPTERA)  IN  COLORADO, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Zoology  and 

Entomology. 

Ronald  R.  Schmoller. 

Southwest  Natur.  1 5  ( 3  ):  3  1 9-329.  1 97  1 . 

Identifiers:  Alpine,  Arachnida,  Beetles,  Carabidae, 

Coleoptera,  Colorado,  Geography,  Habitats,  Mites, 

Phalangids,  Spiders,  Tundra,  Vegetation,  Zoo. 

Between  3500  and  4270  m  elevation  (11,500- 
14,000  ft)  174  pitfall  jars  were  placed  in  a  variety 
of  habitats.  In  1967,71  spp.  and  16,342  specimens 
of  spiders,  phalangids,  mites,  and  ground  beetles 
were  collected.  Species  within  the  same  genus 
usually  occur  in  different  habitats,  as  defined  by 
vegetation  cover  and  soil  moisture.  All  tundra  spe- 
cies, for  which  adequate  records  exist,  also  occur  at 
elevations  below  tree-line.  Accidental  species  of 
spiders  may  occur  on  the  tundra,  after  having 
blown  up  from  lower  elevations.  Three  spp.  of 
arachnids  differ  in  mean  adult  size  between  3650  m 
and  4270  m  elevation.  Many  Colorado  alpine  tun- 
dra arachnid  and  carabid  species  also  occur  on 
other  Nearctic  mountains  and  in  the  northern  taiga. 
The  same  spider  genera  and  families  dominate  are- 
tic  and  alpine  tundra  areas  on  several  different  con- 
tinents.--Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00697 


CONTROL  OF  PRESPAWNING  BEHAVIOUR 
OF  SUNFISH  (LEPOMIS  GIBBOSUS  AND 
LEPOMIS  MEGALOTIS):  II.  ENVIRONMEN- 
TAL FACTORS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
R.J   F.Smith 

AnimBchav.  18  (3):  575-587.  Illus.  1970. 
Identifiers:  Behavior,  Control,  Environmental,  Fac- 
tor,  Gonadotropin,    Lcpomis-Gibbosus,   Lepomis- 
Megalotis,    Photoperiod,   Pre,   Spawning,   Sunfish, 
Temperature. 

Male  longear  (L.  megalotis)  and  pumpkinseed  (L. 
gibbosus)  sunfish  showed  high  levels  of  aggression 
when  kept  in  25  deg  C  water  both  long  and  short 
photoperiod.  Lower  water  temperatures  (  1  I  deg  to 
13  deg  C)  inhibited  both  aggression  and  nesting. 
Long  photoperiod  (  16  hr  light:8  hr  dark)  induced 
nesting  by  both  species  in  25  deg  C  water  but  only 
by  longcars  in  I  I  deg  to  I  3  deg  C  water.  Short 
photperiod  (  8  hr  light:  1 6  hr  dark )  inhibited  nesting 
in  both  species.  Injection  of  human  chorionic 
gonadotropin  induced  nest  digging  in  both  species 
under  short  photoperiod  in  25  deg  C  water  but  not 
in  II  deg  to  13  deg  C  water;  HCG  (human 
chorionic  gonadotropin)  had  no  obvious  effect  on 


aggression.  Both  species  dug  nests  more  readily  in 
visual  isolation  than  when  in  visual  contact  with 
conspccifics.  Androgen  secretion,  as  assayed  by 
nest  digging,  is  controlled  by  photoperiod.  The 
level  of  aggression  depends  on  water  temperature 
and  does  not  seem  to  be  influenced  by 
gonadotropins  or  androgens— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-00699 


CANOPY  DYNAMICS  OF  TREES  AND  SHRUBS 
WITH  PARTICULAR  REFERENCE  TO  ARID- 
ZONE  TOPFEED  SPECIES, 

Northern  Territory  Administration,  Allice  Springs 
(Australia).  Animal  Industry  Branch. 
JR.  Maconochie,  and  R.  T.  Langc. 
Trans  Roy  Soc  S  Aust.  94:  243-248.  Illus.  1970. 
Identifiers:    Acacia-Sowdenii-D,    Arid,    Australia, 
Canopy,  Cassia-Ncmophila-Var-Coriacea-D,  Cas- 
sia-Ncmophila-Var-Platypoda-D,  Dynamics,  Feed, 
Hcterodendrum-Oleaefolium-D,  Myoporum- 

Platycarpum-D,  Periodicity,  Rainfall,  Seasonal, 
Shrubs,  Species,  Top,  Trees,  Zone. 

A  study  is  reported  in  which  foliage  gain  and  loss 
was  followed  in  canopies  of  tree  and  shrub  popula- 
tions. Data  are  presented  tracing  concurrently 
quantities  and  rates  of  leaf  gains  and  losses  in 
stands  of  5  arid-zone  topfeed  species  (Acacia  sow- 
denii,  Myoporum  platycarpum,  Cassia  nemophia 
var.  coriacea  and  var.  Platypoda,  Hcterodendrum 
oleaefolium  in  stands  at  Yudnapinna,  South  Aus- 
tralia, during  the  period  May  1965  to  Jan  1967. 
These  data  are  examined  also  with  reference  to 
time  of  year  and  rainfalls  which  occurred  during 
the  period.  The  performances  of  the  5  spp.  are 
grouped  into  3  categories  characterized  with 
respect  to  various  features  such  as  number  of 
phases,  synchronization  of  foliation  and  defolia- 
tion, and  seasonal  periodicity.  The  significance  of 
both  method  and  results  in  revealing  canopy 
dynamics  in  arid  regions  is  discussed— Copyright 
1971,  Biological  abstracts.  Inc. 
W72-0O716 


VEGETATIVE  PROPAGATION  IN  SPIRODELA 
POLYRHIZA, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
Botany. 

R.  R.  Das,  and  B.  Gopal. 
TropEcol.  10  (2):  270-277.  1969. 
Identifiers:    Adaptations,    Physiological.    Propaga- 
tion,    Spirodela-Polyrhiza-M,    Temperature,    Tu- 
rions.  Vegetative. 

Spirodela  polyrhiza  (L.)  Schleid.,  a  lemanccous 
freshwater  weed,  propagates  chiefly  by  vegetative 
means.  The  fronds  multiply  rapidly  and  double  in 
number  within  9-15  days.  The  vegetative 
propagules  called  turions  which  are  modified 
daughter  fronds,  arc  produced  twice  in  summer 
and  winter  in  the  Upper  Gangctic  Plains.  The  tu- 
rions formed  in  summer  sprout  at  temperatures 
both  higher  and  lower  than  that  at  which  they  are 
formed  but  the  winter  turions  sprout  only  at  higher 
temperature.  The  turions  lose  viability  on  air  dry- 
ing The  turions  do  not  exhibit  any  true  dormancy 
and  can  be  made  to  sprout  by  placing  them  at  suita- 
ble temperature.  A  low  temperature  for  short  dura- 
tion and  chilling  at  sub-freezing  temperature  for 
1  5-45  min  promote  sprouting.  However,  longer  du- 
rations of  the  treatment  are  detrimental.  Repeated 
chilling  treatment  in  24-hr  cycle  also  increases 
sprouting  percentage.  The  wide  distribution  of  the 
species  has  been  explained  by  demonstrating  the 
existence  of  several  physiologically  adapted  popu- 
lations within  the  species,  their  wide  tolerance 
range  further  amplified  by  stepped  adaptability, 
and  efficient  means  of  reproduction— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-00719 


STUDIES  ON  THE  RELATIONSHIP  BETWEEN 
MISCANTHUS  SINENSIS  COMMUNITY  AND 
SOIL:  I.  RELATIONSHIP  BETWEEN  PRODUC- 
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T1VITY   OF   MISCANTHUS   SINENSIS  GRASS- 
LAND AND  MICROTOPOGRAPHY, 

Kobe  Univ.  (Japan).  Faculty  of  Agriculture. 

Ryosei  Kayama,  Joji  Yoshida,  and  Tomoharu 

Sakaida. 

Jap  J  Ecol.  19  (4):  137-147.  Illus.  1967.  Japanese 

summary. 

Identifiers:  Aeration,  Calcium,  Community,  Crop, 

Grassland,         Micro,         Miscanthus-Sinensis-M, 

Moisture,   Potassium,   Productivity,   Relationship, 

Soil,  Standing,  Topography. 

The  areas  studied  are  in  the  grassland  of  the  Kuju 
Highland  and  of  the  outer  rim  of  Mt.  Aso.  THE 
AREA  OF  THE  Kuju  Highland  has  an  elevation  of 
about  550-600  m  and  is  situated  on  the  gentle  slope 
facing  SW  at  the  foot  of  Mt.  Kuju.  Eight  plots  were 
located  linearly,  considering  the  variation  of  the  pH 
value  of  the  soil  as  a  rough  indicator  for  different 
plant  communities.  When  the  variation  of  the  pH 
values  exceeded  0.1-0.2  the  soil  profile  was  stu- 
died. The  Aso  Highland  area  was  situated  on  the  SE 
slope,  and  in  grassland  dominated  by  Miscanthus 
sinensis  about  3  km  west  of  Daikanbo  on  the  north 
portion  of  the  outer  rim  of  Mt.  Aso.  The  soils  in  the 
2  experimental  areas  contained  sufficient  water, 
particularly  at  the  plots  situated  on  the  bottom  of  a 
gorge  or  near  the  base  of  a  slope  M.  sinensis  grass- 
land seems  to  grow  well  in  moist  area.  There  is  a 
problem  of  the  balance  between  water  and  air.  The 
water-air  ratio  in  the  soil  may  be  a  key  for  the 
productivity  of  the  grasslands  even  when  there  is  a 
little  difference  in  nutrient  level.  In  Kuju-Aso 
Highlands  Ca  at  the  surface  layer  is  usually  high  in 
the  place  with  a  large  standing  crop.  Exchangeable 
K  increased  more  or  less  in  the  upper  layer  too. 
Plots  having  a  large  standing  crops  showed  con- 
siderable exchangeable  K. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-00721 


THE     PLANT     COVER     OF     THE     BIOKOVO 
MOUNTAINS  IN  DALMATIA, 

Fran  Kusan. 

Prirodosl   Istraz  Acta  Biol.   5   (37):    1-224.   Illus. 

1969. 

Identifiers:   Beech-D,  Biokovo,  Cover,  Dalmatia, 

Mountains,    Plant,    Quercus-Ilex-D,    Quercus-Pu- 

bescens-D,  Xeromorphic,  Yugoslavia. 

In  the  Biokovo  mountain  area  not  only  the  ever- 
green but  also  the  diciduous  vegetation  has  a 
xeromorphic  character.  The  predominance  of 
these  plants  is  due  to  the  steep  rocky  and  denuded 
nature  of  these  coastal  mountains.  Woods  are  ab- 
sent because  of  the  dryness  of  the  climate  and  thin 
soil.  These  adverse  factors  have  prevented  the 
development  of  a  balanced  plant  cover  over  a 
longer  period  of  time.  As  in  other  parts  of  Dalmatia 
evergreens  occur  predominantly  in  the  coastal 
foothills.  Characteristic  for  this  vegetation  is  Quer- 
cus  ilex.  The  transition  from  the  evergreen  to  the 
deciduous  zone  is  represented  by  Quercus  pu- 
bescens  which  borders  on  the  deciduous  zone 
characterized  by  a  poor  growth  of  beech  trees  and 
shrubs.  The  highest  elevations  of  the  Biokovo 
mountains  are  in  this  zone.  Subalpine  meadows 
occur  in  spots  and  are  poorly  developed.  Interest- 
ing species  are  found  in  inaccessible  steep  rock 
walls  and  on  rock  piles  which  represent  au- 
tochthonous oreophytes  surviving  from  the  Tertia- 
ry period.  The  character  of  the  plant  cover  of  the 
Biokovo  mountains  is  also  found  in  Albania, 
Greece  and  in  the  Appenines  -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-00723 


STUDIES  IN  DECOMPOSITION  OF  LEAF 
LITTER  OF  IMPORTANT  TREES  OF  TROPI- 
CAL DECIDUOUS  FORESTS  AT  VARANASI,  K. 
P.  SINGH. 

Meerut  Univ.  (India).  Inst,  for  Advanced  Studies. 

TropEcol.  10  (2):  292-3  II.  Illus.  1969. 
Identifiers:  Ash,  Carbon,  Deciduous,  Decomposi- 
tion, Di,  Evolution,  Forests,  India,  Leaf,  Lignin, 
Litter,    Nitrogen,   Oxide,    Ratio,    Season,    Trees, 
Tropical,  Varanasi. 


The  decomposition  rate  of  leaf  litter  of  10  impor- 
tant trees  is  presented.  Litter  decomposition  was 
evaluated  in  terms  of  C02  evolution,  changes  in  C, 
N  andC/N  ratio  of  different  species.  With  the  onset 
of  rains  in  the  last  week  of  June  the  litter  decom- 
posed rapidly,  as  evidenced  by  rapid  C02  evolution 
and  a  decrease  in  C/N  ratio.  After  intense  activity 
during  the  rainy  season  the  rate  slowed  down  in 
winter,  mainly  due  to  lack  of  moisture.  No  direct 
correlation  existed  between  rate  of  decomposition 
of  litter  and  any  of  the  chemical  constituents  deter- 
mined. However,  the  rate  of  decomposition  is 
highest  in  species  having  maximum  ash  and  N  con- 
tents and  lowest  C/N  ratio  and  lignin  content. 
Lowest  decomposition  rates  occurred  in  species 
which  are  relatively  poor  in  ash  and  N  content  and 
highest  in  lignin  content  and  C/N  ratio.  Generally 
3-15  months  are  required  for  almost  complete 
decomposition  of  litter.  Litter  most  resistant  to 
decay  generally  belonged  to  dominant  species— 
Ciopyright  1971,  Biological  Abstracts,  Inc. 
W72-00724 


ECOPHYSIOLOGICAL  INVESTIGATIONS  ON 
LICHENS  OF  THE  NEGEV  DESERT:  III.  C02 
GAS  EXCHANGE  AND  WATER  RELATIONS 
OF  CRUSTOSE  AND  FOLIOSE  LICHENS  IN 
THEIR  NATURAL  HABITAT  DURING  THE 
SUMMER  DRY  PERIOD  (IN  GERMAN), 
Wuerzburg  Univ.  (West  Germany).  Botanisches  ln- 
stitut  II. 

Otto  L.  Lange,  Ernst-Detlef,  Schulze,  and  Werner 
Koch. 

Flora  Morphol  Geobot  Oekophysiol.  159  (6):  525- 
528.  Illus.  1970.  English  summary. 
Identifiers:  Caloplaca-Aurantia-Var-Aurantia, 

Caloplaca-Ehrenbergii,  Carbon,  Crustose,  Desert, 
Di,  Diploschistes-Steppicus,  Dry,  Eco,  Exchange, 
Foliose,  Gas,  Habitat,  Israel,  Lecanora-Farinosa, 
Lichens,  Natural,  Negev,  Oxide,  Period,  Physiolog- 
ical, Relations,  Squamarina-Cf-Crassa,  Summer, 
Xanthoria-Isidioidea. 

C02  exchange  and  water  relations  of  crustose  and 
foliose  lichens  were  examined  under  natural  condi- 
tions at  the  end  of  the  dry  period  in  their  highland 
habitat  of  the  Central  Negev  Desert:  Caloplaca 
ehrenbergii  (Muell.  Arg.)  A.  Zahlbr.,  C.  aurantia 
(Pers.)  Hellb.  var.  aurantia  Poelt,  Lecanora 
farinosa  (Flk.)  Nyl.,  Xanthoria  isidioidea  (Beltr.) 
Reichert  et  Galun,  Squarmarina  cf.  crassa  (Huds.) 
Poelt,  Diploschistes  steppious  Reichert  and  en- 
dolithic  lichens  inside  limestone.  Similar  to  the 
behavior  of  the  fruticose  species  Ramalina  macifor- 
mis  and  Teloschistes  lacunosus,  the  other  life  forms 
are  also  moistened  sufficiently,  as  a  result  of  nightly 
dew,  so  that  an  apparent  photosynthetic  C02  up- 
take is  possible  for  a  period  of  several  hours  follow- 
ing sunrise.  Maximum  rates  of  photosynthesis  are 
peak  values  compared  with  known  values  from 
field  measurements  of  lichens  from  other  climatic 
regions.  They  reach  the  order  of  the  highest  rates  of 
C02  assimilation  of  wild  phanerogams,  measured 
at  the  same  time  in  the  same  habitat.  The  crustose 
and  the  foliose  lichens  are  capable  of  absorbing 
enough  water  vapor  in  absence  of  dew  condensa- 
tion from  the  surrounding  moist  air  at  night  to  per- 
mit a  short  period  of  photosynthetic  activity  during 
the  morning  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00725 

WATER-  AND  PHOTOSYNTHESIS-RELATIONS 
OF  DESERT  PLANTS  IN  THE  MAURITANIAN 
SAHARA:  I.  RAINGREEN  AND  EVERGREEN 
TREES  (IN  GERMAN), 

Technische    Hochschule,   Darmstadt   (West   Ger- 
many). 
Otto  Stocker. 

Flora  Morphol  Geobot  Oekophysiol.  159  (6):  539- 
572.  Illus.  1970.  English  summary. 
Identifiers:  Acacia-Raddiana-D,  Boscia-Seneglaen- 
sis-D,  Desert,  Evergreen,  Mauritanian, 
Photosynthesis,  Plants,  Raingreen,  Relations, 
Sahara,  Salvadora-Persica-D,  Trees. 

In  the  Mauritanian  thorn-savanna  (Sahel)  and 
desert  (Sahara)  the  water-  and  photosynthetic  rela- 


tionships of  Acacia  raddiana,  as  a  representative  of 
the  raingreen  (drought-deciduous)  tree-type,  and 
of  Salvadora  pcrsica  and  Boscia  sencgalensis,  as 
representative  of  the  evergreen  tree  type,  were  ex- 
amined. Daily  variations  in  transpiration  and 
photosynthesis  in  the  natural  stands  were  mea- 
sured. In  the  Sahel,  Acacia  has  a  high  water  tur- 
nover, and  a  very  productive  photosynthetic  rate 
during  the  rainy  season.  At  the  end  of  the  dry 
season,  the  young  leaves,  which  appear  before  the 
1st  rains,  suffer  from  the  insufficient  water.  Trans- 
piration and  photosynthesis  are  lowered  and  unsta- 
ble. The  2  evergreen  types  demonstrate  a  different 
behavior:  in  the  end  of  the  dry  season,  in  the  Sahel 
Salvadora  is  forced  to  reduce  transpiration  and 
photosynthesis  in  a  similar  manner  as  Acacia,  while 
in  the  Sahara  Boscia  is  able  to  maintain  a  high  rate 
and  stability  of  both  functions.  This  is  due  to  locally 
higher  amounts  of  soil  water,  effected  by  the  accu- 
mulation of  the  runoff  of  heavy  precipitation  in 
wadis  and  their  catchment  areas.  On  this  basis,  in 
the  Southern  Sahara  a  contracted  vegetation 
originates,  composed  of  tree  types,  which  the  tropi- 
cal savanna  offers  in  a  rich  assortment.  To  the 
Northern  Sahara,  on  the  contrary,  the  northern 
steppe  cannot  support  tree  forms.  Provided  that  the 
soil  contains  a  sufficient  amount  of  water,  the  ever- 
green type  remains  under  extremely  arid  condi- 
tions.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00726 


TENTATIVE  EXPLANATION  OF  DWARFISH 
GROWTH  OF  PLANTS  ON  SERPENTINE 
SOILS:  I.  PHYSICOCHEMICAL  AND  BIOLOGI- 
CAL PROPERTIES,  AND  MINERAL  ELE- 
MENTS OF  SERPENTINE  SOILS  (IN  POLISH), 
Wroclaw  Univ.  (Poland).  Dept.  of  Plant  Physiolo- 
gy. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-00727 


VEGETATION  OF  THE  LOCATION  'POTIEV- 
KA'  OF  THE  BLACK  SEA  STATE  RESERVA- 
TION (IN  UKRAINIAN), 

Akademiya  Nauk  URSR,  Kiev.  Instytut  Botaniki. 

H.  1.  Bilyk,  and  V.  S.  Tkachenko. 

Ukr  Bot  Zh.  27  (4):  491-496.  Map.  1970.  English 

summary. 

Identifiers:   Black,  Grass-M,  Irrigation,  Location, 

Potievka,  Reservation,  Sea,  Soils,  Steppe,  USSR, 

Vegetation,  Wormwood-D. 

The  wormwood-grass  desert  steppe  communities 
occur  on  solonetz  and  solonchak  soils.  It  is  ex- 
pected that  the  removal  of  large  quantities  of  water 
from  the  Krasnoz  namenskaya  irrigation  system 
will  modify  the  vegetation  in  the  future-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-00729 


EPHEMERAL  PLANTS  OF  THE  FLOODPLAIN 
ZONE  OF  THE  RIVER  BANKS  IN  THE  LOWER 
COURSE  OF  AMUR,  (IN  RUSSIAN), 

Khabarovsk  State  Pedagogical  Inst.  (USSR). 

A.  P.  Nechaev,  and  Z.  I.  Gapeka. 

Bot  Zh  55  (8):   1127-1137.  Illus.   1970.  (English 

summary). 

Identifiers:  Amur,  Banks,  Ephemeral.  Floodplain, 

Plants,  River,  USSR,  Zone. 

The  floristics,  ecology  and  distribution  of  flood- 
plain  ephemerals  is  discussed.  Obligate  and  faculta- 
tive ephemerals  are  distinguished.  With  the  im- 
provement of  drainage  many  ephemerals  will  disap- 
pear from  the  Amur  floodplain. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-00731 


RESEARCH  ON  THE  ECOLOGICAL  REQUIRE- 
MENTS OF  PICEA  ABIES  SEEDLINGS,  (IN 
ITALIAN), 

Florence  Univ.  (Italy).  Istituto  di  Selvicoltura  (I). 

Pietro  Piussi. 

G  Bot  Ital.  104  (3):  193-214.  Illus.  1970.  (English 

summary). 
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Field  02— WATER  CYCLE 
Group  21 — Water  in  Plants 


Identifiers:  Ecological,  Germination,  Growth,  Ir- 
rigation, Mineral,  Norway,  Organic,  Picea-Abies- 
G,  Seedlings,  Shade,  Soil,  Spruce-G. 

In  order  to  understand  better  the  germination  and 
1st  year  growth  of  Norway  spruce,  we  laid  down 
during  1966  an  experimental  seeding  in  the  nursery 
of  Paneveggio  (Trento)  using  5  different  soils,  3 
levels  of  light,  and  2  levels  of  moisture.  Germina- 
tion was  faster  on  mineral  than  on  organic  soils, 
and  was  enhanced  by  irrigation  (especially  on  or- 
ganic soils)  and  by  shading.  The  number  of 
seedlings  at  the  end  of  the  1st  growing  season  was 
higher  in  irrigated  plots;  irrigation  having  a 
stronger  influence  in  combination  with  reduced 
shade  or  organic  soils.  Dry  weight  of  plants  in- 
creased with  increasing  light  and  moisture.  More 
solar  radiation  increased  soil  evaporation.  The 
stem  weight/root  weight  ratio,  inversely  propor- 
tional to  available  light,  was  highest  on  organic  soils 
and  lowest  on  mineral  soils.  Seedling  height  was 
enhanced  both  by  irrigation  and  shading.  The  in- 
creased height  was  a  sign  of  light  deficiency.  Or- 
ganic soils  are  the  least  favorable  to  the  spruce 
seedlings,  while  mineral  soils  are  those  most  favora- 
ble, since  these  seedlings  of  spruce  seedlings  can  be 
explained  mainly  by  differences  of  available  water 
in  the  various  soils.— Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-00732 


FEEDING  OF  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  IN  RELATION  TO  ABUNDANCE 
OF  DRIFTING  INVERTEBRATES  IN  A  MOUN- 
TAIN STREAM, 

Bureau   of  Sport   Fisheries   and    Wildlife,   Sierra 

Nevada  Aquatic  Research  Lab. 

T.  M.Jenkins,  Jr.,  C.R.  Feldmeth,  and  G.  V. 

Elliott. 

J  Fish  Res  Bd  Can.  27(12):  2356-2361 .  Illus.  1 970. 

Identifiers:  Abundance,  Drifting,  Feeding,  Insects, 

Invertebrates,      Mountain,     Rainbow,     Relation, 

Salmo-Gairdneri,  Seasonal,  Stream,  Trout. 

Hatchery-reared  rainbow  trout,  deprived  of  food 
for  48  or  96  hr  and  released  in  a  mountain  stream 
for  5-  or  10-hr  periods,  consumed  aerial  inver- 
tebrates in  numbers  loosely  associated  with  their 
seasonal  and  hourly  abundance  in  the  drift.  The 
same  was  generally  true  for  benthic  insects,  except 
that  on  several  days  feeding  was  much  poorer  rela- 
tive to  drift  from  3:00  am  to  8:00  am  than  at  other 
times  of  day.  In  Sept.  and  Oct.  tests,  aerial  forms 
were  abundant  during  daylight,  and  benthic  forms 
abundant  at  night,  enabling  trout  to  feed  24  hr  a 
day.  Day  and  night  feeding  in  Sept.  were  roughly 
equal  in  importance,  but  in  Oct.  more  food  was 
taken  during  the  day.  Aerial  invertebrates  were  so 
rare  in  Dec.  that  benthic  insects  were  the  most  im- 
portant prey  day  and  night.  However,  even- 
benthics  were  not  numerous  enough  to  provide 
good  feeding.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00738 


THE  FEEDING  AND  FOOD  INTERRELATIONS 
OF  SOME  INTERRELATIONS  OF  SOME  COM- 
MERCIAL FISH  OF  THE  WATERS  OF  THE 
LOWER  REACHES  OF  THE  ZARAFSHAN 
RIVER,  (IN  RUSSIAN), 
V.  I.  Istamova. 

Nauch  Tr  Bukhar  Gos  Pedagog  Inst.  19.5.  293-308. 
1968. 

Identifiers:  Barbel,  Carp,  Commercial,  Dace,  Feed- 
ing, Fish,  Food,  Goldfish,  Interrelations,  Reaches, 
River,  Shcmaia,  USSR,  Vegetation,  Zarafshan. 

Thirteen  spp.  of  fish  are  found  in  Lake  Tuda-Kul'. 
They  can  be  divided  into  4  groups  by  their  feeding: 
benthophagic,  phytophagic,  planktophagic,  and 
predaceous.  Observations  show  that  the  food  of  the 
fishes  of  this  lake  is  somewhat  different  from  the 
known  spectrum  of  feeding  of  these  species  of  fish. 
The  principal  fish  foods  are  present  in  the  lake  in 
adequate  quantities,  but  there  is  probably  no  plank- 
tophagic fish.  Zooplankton  are  eaten  principally  by 
the  young  of  the  fish  of  the  carp  family,  and  for  this 


reason  the  adult  planktophagic  fish  resort  to  a 
predaceous  way  of  life.  The  vegetation  is  richly 
developed  in  the  lake,  so  that  favorable  conditions 
are  present  for  the  principal  commercial  fishwild 
and  domestic  carp,  and  barbel,  and  introduced  fish 
in  the  lake,  white  amur  and  silver  carp.  A  study  of 
the  feeding  interrelations  in  the  lake  shows  that 
competitors  of  the  wild  carp  are  goldfish,  shemaia, 
and  Zeravshan  dace;  those  of  the  goldfish  are  wild 
carp  and  shemaia. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00743 


SPAWNING  OF  THE  ROACH,  BREAM,  AND 
WILD  CARP  IN  THE  LOWER  REACHES  OF 
THE  VOLGA  RIVER  FROM  1963  TO  1968,  (IN 
RUSSIAN), 

N.  K.  Timofeeva. 

Tr  Mol  Uch  Vses  Nauch-Issled  Inst  Morsk  Tyb 

KhozOkeanogr.  1.  193-202.  1969. 

Identifiers:  Bream,  Carp,  Reaches,  River,  Roach, 

Spawning,  USSR,  Volga. 

The  regulated  flow  of  the  Volga  has  changed  the 
conditions  under  which  the  roach,  bream,  and  wild 
carp  reproduce.  The  spawning  of  these  fishes  in  the 
upstream  portion  of  the  delta  more  frequently 
begins  at  the  same  time  as  the  formation  of  flood- 
ponds,  and  not  thereafter.  Their  spawning  in  the 
mouth  of  the  delta  occurs  before  it  does  in  the  up- 
stream part  of  the  delta;  smaller  fish  spawn  on  the 
fields  more  than  in  the  mouth  of  the  delta.  Allowing 
small  amounts  of  water  to  pass  down  the  river  and 
its  quick  fall  leads  to  a  condition  in  which  the 
young  of  the  wild  carp,  bream,  and  roach  cannot 
grow  up  and  migrate  down  the  river.  In  years  with 
high,  prolonged  flooding  (1963,  1966  and  1968), 
the  yield  of  roach,  bream,  and  wild  carp  remained 
high  even  when  the  flow  of  the  river  was  regulated. - 
-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00744 


THE  DIET  OF  THE  GRENADIER  MACRURUS 
RUPESTRIS  IN  SOME  AREAS  OF  THE 
NORTHWEST  ATLANTIC  AND  IN  ICELANDIC 
WATERS,  (IN  RUSSIAN), 

S.  G.  Podrazhanskaya. 

Tr  Mol  Uch  Vses  Nauch-Issled  Inst  Morsk  Ryb 

KhozOkeanogr.  1.54-73,1969. 

Identifiers:  Atlantic,  Copepods,  Diet,  Grenadier, 

Icelandic,      Invertebrates,      Macrurus-Ruprestris, 

Northwest,  Themisto. 

This  information  was  collected  in  1967.  The 
stomach  contents  of  the  grenadier  showed  a  large 
number  of  species  of  organisms,  but  the  principal 
food  had  only  a  few  species.  The  most  widespread 
item  in  the  diet  at  all  the  locations  was  Themisto, 
copepods  and  euphausiids.  Invertebrates  had  the 
largest  number  of  species  in  the  food  of  the  grena- 
dier. Analyses  were  made  of  the  stomach  contents 
taken  at  depths  of  301-500,  501-700  and  701-850 
m.  In  the  northwestern  Atlantic  they  prefer  a  depth 
of  501-700  m. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00746 


STUDIES  ON  THE  RELATIONSHIP  BETWEEN 
CARBON  DIOXIDE  GAS  EXCHANGE  AND  THE 
AIR  PASSAGES  IN  THE  CAM-SUCCULENT 
PLANTS  BRYOPHYLLUM  DAIGREMON- 
TIANUM  BERG.  AND  AGAVE  AMERICANA  L. 
(UNTERSUCHUNGEN  UBER  DEN  ZUSAMMEN- 
HANG  ZWISCHEN  DEM  C  02-GASWECHSEL 
UND  DER  LUFTWEG1GKEIT  AN  DEN  CAM- 
-SUKKULENTEN  BRYOPHYLLUM  DAIGRE- 
MONTIANUM  BERG.  UND  AGAVE  AMER- 
ICANA L.), 

Staatsinstitut  fuer  Experimentelle  Botanik,  Ham- 
burg (West  Germany). 
U.  Kristen. 

Flora,  Vol  160,  No  1,  p  127-138,  1969.  7  fig,  15 
ref. 

Descriptors:  *Plant  physiology,  *Carbon  dioxide, 
♦Leaves,     *Temperature,     *Light,     Xerophytes, 


Metabolism,  Laboratory  tests,  Diurnal,  Stomata, 
Circulation  (Plants),  Environmental  effects. 

Both  Bryophyllum  and  Agave  are  crassulacean  acid 
metabolism  (CAM)  plants,  in  which  the  diurnal 
course  of  leaf  air  passage  and  carbon  dioxide  gas 
exchange  are  controlled  by  temperature  changes 
and  alternation  of  light  and  dark  periods.  In  con- 
tinuous darkness,  Bryophyllum  leaves  cease  to  take 
up  carbon  dioxide  after  about  17  hours,  while  up- 
take does  not  cease  in  Agave  until  about  27  hours. 
It  appears  that,  unlike  Bryophyllum,  dropping  and 
rising  temperatures  have  no  affect  on  carbon  diox- 
ide assimilation  in  Agave.  In  all  other  respects,  car- 
bon dioxide  exchange  and  air  passage  take  parallel 
courses.  This  close  relationship  must  be  based  on 
increase  and  decrease  in  malate  reserves.  Carbon 
dioxide  tension  in  the  tissues  must  regulate  sto- 
matal  opening.  (Casey-Arizona) 
W72-00757 


AN  EVALUATION  OF  TWO  METHODS  FOR 
OBTAINING  LEAF  TRANSMISS1VITY  FROM 
LEAF  REFLECTIVITY  MEASUREMENTS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy;  and 

Iowa  State  Univ.,  Ames.  Dept.  of  Climatology  and 

Meteorology. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-00882 


A  COMPARATIVE  STUDY  OF  RAINFALL  IN- 
TERCEPTION BY  GROUND  LITTER  IN  A 
HARDWOOD,  A  RED  PINE,  AND  A  MIXED 
CONIFEROUS  STAND, 

Maine  Univ.,  Orono.  Dept.  of  Forest  Resources. 
P.  R.  Martin. 

University  of  Maine,  Graduate  School,  Master  of 
Science  Thesis,  August  1971.  92  p,  23  fig,  21  tab, 
26  ref.  OWRR  A-01  2-ME  ( 1 ). 

Descriptors:  *Moisture  content,  'Hardwood,  *Red 
pine  trees,  *Mixed  forests,  'Coniferous  trees.  Rain- 
fall, Interception,  Laboratory  tests,  Rainfall  simula- 
tors, Saturation,  Rainfall  intensity.  Field  capacity. 

Litter  moisture  changes  from  June  to  September 
1970  amounted  to  15.4  percent  in  the  hardwood 
stand,  15.2  percent  in  the  red  pinestand,  and  16.4 
percent  in  the  mixed  coniferous  stand  of  the  9.65 
inches  of  gross  rainfall  in  an  open  area.  Litter  inter- 
ception is  accurately  predicted  by  using  gross  rain- 
fall with  initial  weight  of  litter  before  precipitation. 
Short  term  laboratory  tests,  conducted  with  a  rain- 
fall simulator  showed  that  hardwood  litter  became 
saturated  at  1/2  inch  intensity,  and  red  pine  and 
mixed  litter  reached  saturation  at  1  inch  intensity. 
Significant  differences  were  found  in  both  field  and 
laboratory  studies  of  moisture  holding  capacities  of 
litter  for  3  litter  samples.  Abundant  figures  and  ta- 
bles show  procedures  and  results.  (Popkin- 
Arizona) 
W72-O0890 


ECO-PHYSIOLOGICAL  STUDIES  ON  PLANTS 
IN  ARID  AND  SEMI-ARID  REGIONS  IN 
WESTERN  AUSTRALIA  V.  HEAT  RESISTANCE 
LIMITS  OF  PHOTOSYNTHETIC  ORGANS  OF 
DIFFERENT  SEASONS,  THEIR  RELATION  TO 
WATER  DEFICITS  AND  CELL  SAP  PROPE 
RTIES  AND  THE  REGENERATION  ABILITY, 
Western  Australia  Univ.,  Nedlands.  Dept.  of 
Botany. 

E.  O.  Hellmuth. 

Journal  of  Ecology,  Vol  59,  No  2,  p  365-374,  July 
1971.1  fig,  4  tab,  1 9  ref. 

Descriptors:  'Physiological  ecology,  Heat  re- 
sistance, 'Water  balance,  'Chemical  properties, 
'Xerophytes,  Leaves,  Plant  physiology.  Osmotic 
pressure,  Conductivity,  Heat  exchange,  Arid  lands. 
Temperature,  Metabolism. 

Identifiers:  'Plant  cell  sap,  'Regenerative  ability, 
•Australia. 

Using  a  new  method  for  determining  heat  re- 
sistances in  dry  air,  seasonal  changes  were  ob- 
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served  in  the  heat  resistance  limits  of  mature 
photosynthetic  organs  of  6  xerophytes.  In  order  to 
determine  whether  seasonal  changes  in  heat  re- 
sistance limit  are  more  closely  correlated  with  the 
changes  in  plant  water  balance  or  with  chemical 
changes  in  the  cell  sap,  the  products  of  water  con- 
tent and  cell  sap  properties,  conductivity,  the 
refractometer  value  and  osmotic  potential  were  ex- 
amined. It  was  concluded  that  the  osmotically  ac- 
tive substances  in  the  cell  sap  and  not  the  prevailing 
water  conditions  were  more  closely  correlated  with 
seasonal  changes  in  heat  resistance  limits.  Chemi- 
cal change  in  the  cell  sap  was  mainly  due  to  the  ion 
fraction  in  4  species,  the  molecularly  dispersed 
fraction  in  1  species  and  both  fractions  in  1  species. 
In  all  species,  tissue  temperatures  were  well  below 
the  heat  resistance  limit  and  regeneration  ability 
was  high.  (Casey-Arizona) 
W72-00892 


SPATIAL  DISTRIBUTION  AND  SUCCES- 
SIONAL  STATE  OF  GRASSLAND  VEGETA- 
TION RELATED  TO  GRAZING  INTENSITY 
TREATMENTS, 

Wyoming  Univ.,  Laramie.  Plant  Science  Div. 

G.C.Mitchell. 

Master  of  Science  Thesis,  June  1 97 1 .  64  p,  7  tab,  8 

fig,  49  ref.  OWRR  A-001-WYO  (37). 

Descriptors:  *Plant  growth  regulators,  Grazing, 
Grasslands,  Treatment,  Spatial  distribution,  Plant 
populations.  Vegetation,  Ecological  distribution, 
Distribution  patterns,  Frequency  analysis, 
Sampling,  Grasses,  Succession,  Rhizomes,  Plant 
morphology,  Seeds,  Soil  moisture,  Soil-water-plant 
relationships,  Wyoming,  Arid  lands. 
Identifiers:  *  International  Biological  Program. 

This  International  Biological  Program  study  deter- 
mined plant  pattern  characteristics  on  5  semi-arid 
areas  in  Wyoming,  3  grazed  at  light,  medium  and 
heavy  intensities,  and  2  protected  from  grazing  for 
10  and  30  years.  Analysis  of  frequency  varance  by 
transects  was  used  to  determine  pattern  scale  and 
intensity  of  blue  grama,  needleleaf  sedge,  plains 
prickly  pear  and  scarlet  globe  mallow.  The  4  spe- 
cies were  nonrandomly  distributed.  Sampled  areas 
were  in  differing  stages  of  secondary  succession 
due  to  grazing  pressure.  All  species  except  seeding 
globe  mallow  propagated  by  means  of  rhizomes. 
Plains  prickly  pear  exhibited  small  scale  pattern  at- 
tributed to  plant  morphology.  Medium  scale  pat- 
terns were  created  by  differing  grazing  intensities. 
Large  scale  patterns  could  not  be  attributed  to 
grazing.  Intensity  of  pattern  values  for  each  species 
was  independent  of  pattern  scale  or  plant 
abundance.  Rhizomatous  species  decreased  as  sites 
approached  a  climax  condition,  except  on  the  10- 
year  enclosure  where  blue  grama  abounded.  Seed- 
ing globe  mallow  showed  no  trend  due  to  succes- 
sional  state.  Soil-moisture  parameters  are  sketched. 
(Popkin-Arizona) 
W72-00898 
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COMPUTERIZED  SLOPE  STABILITY;  SLIP 
SURFACE  DEFINED  BY  A  POLYNOMIAL  OF 
ANY  DEGREE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 
A.  Mohan. 

Internal  Report  No  11,  June  1971.  5  1  p,  4  fig,  1 
tab,  append. 

Descriptors:  'Slope  stability,  'Erosion  control, 
•Soil  stabilization,  'Systems  analysis,  'Computer 
programs,  Input-output  analysis,  Soil  properties, 
Slopes,  Geomorphology,  Soil  water  movement, 
Surfaces,  Hydrologic  data,  Mathematical  studies. 
Rainfall-runoff  relationships. 
Identifiers:  *Slip  surfaces. 

A  modified  computer  program  is  capable  of  han- 
dling slip  surfaces  defined  by  a  polynomial  equa- 
tion of  any  reasonable  degree.  The  possible  uses  of 


the  program  include  the  following:  ( 1 )  Any  analyti- 
cal function  can  be  input,  either  exactly  or  approxi- 
mately, for  calculation  of  the  factor  of  safety,  and 
compared  with  any  other  analytical  function.  An 
exhaustive  comparison  requires  a  searching 
technique  for  any  function.  (2)  Reduction  of  a 
graphically  represented  irregular  surface  to  the 
form  of  a  fitting  polynomial,  making  possible  quan- 
titative comparisons  among  such  surfaces.  (3)  Typ- 
ical irregular  failure  surfaces  can  be  represented  by 
the  fitted  polynomial,  after  which,  the  function  may 
be  used  in  a  systematic  search  for  the  position  of 
minimal  factor  of  safety.  This  increase  in  maximum 
definition  points  for  an  irregular  surface  from  1 2  to 
25  permits  examination  of  a  highly  irregular  sur- 
face. (Woodard-USGS) 
W72-00594 


SAMPLE  USES  OF  COMPUTERIZED  SLOPE 
STABILITY  SOLUTIONS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 
P.  V.  Raczynski. 

Internal  Report  No  8,  January  1971.  29  p,  17  fig. 
OWRRA-009-IND(2). 

Descriptors:  'Slope  stability,  'Erosion  control, 
'Soil  stabilization,  'Systems  analysis,  'Computer 
programs,  Input-output  analysis,  Seepage,  Water 
table,  Hydrologic  data,  Soil  properties,  Rainfall-ru- 
noff relationships,  Slopes,  Geomorphology,  Soil 
water  movement. 

Computer  programs  were  used  to  generate  solu- 
tions for  specific  slope  configurations.  A  secondary 
part  of  the  project  was  the  application  of  a  finite 
element  solution  to  a  seepage  domain,  to  produce 
improved  input  for  stability  programs.  Four  dif- 
ferent slopes  were  selected  for  analysis  to  illustrate 
various  analytical  options,  as  well  as  to  show  the 
variations  produced  by  different  assumptions.  The 
computer  programs  include:  Slope  1 .  slope  stability 
by  the  Taylor  solution,  Slope  2.  slope  stability  by 
the  modified  Bishop  solution,  Slope  3.  slope  stabili- 
ty by  an  adaption  of  the  modified  Bishop  solution 
(taking  moments  at  y— infinity),  and  Slope  4.  slope 
stability  by  an  irregular  slip-surface  analysis.  All 
four  Slope  programs  are  relatively  efficient  and 
fast.  The  procedure  and  results  for  each  analyzed 
slope  are  presented  separately.  (Woodard-USGS). 
W72-00595 


A  PRELIMINARY  INVESTIGATION  OF 
SUSPENDED-SAND  DISCHARGE  OF  THE  RUS- 
SIAN RIVER,  SONOMA  COUNTY,  CALIFOR- 
NIA, 

Geological  Survey,  Menlo  Park,  Calif.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  02L. 
W  7  2-00601 


CHARACTERISTICS   OF    ERODED    SOILS    IN 
THE  RIGHT-BANK  FOREST  STEPPE  IN  THE 
UKRAINIAN  SSR,  (IN  UKRAINIAN), 
B.T.  Kabachenko. 

Zemlerobstvo  Respub  Mizhvidom  Temat  Nauk  Zb. 
15.  60-68.  1968.  Russian  summary. 
Identifiers:  Acidity,  Bank,  Bases,  Composition,  Dis- 
tribution,    Eroded,     Exchange,     Forest,    Humus, 
Nutrient,  Soils,  Steppe,  Ukrainian-SSR,  USSR. 

Eroded  soils  cover  large  areas  in  the  right-bank 
Ukraine,  the  reduced  content  of  clay  particles  in 
the  arable  layer  being  a  common  feature  of  all  the 
eroded  soils.  The  eroded  soils  differ  markedly  from 
non-eroded  ones  in  distribution  and  composition  of 
humus.  Deep  non-eroded  chernozems  contain 
4.11%  humus  in  their  arable  layer,  as  against  2.51% 
in  medium  eroded  and  2.06%  in  strongly  eroded 
chernozems.  There  were  changes  in  the  contents  of 
exchange  bases  and  acidity.  The  erosion  of  soil 
brought  the  carbonates  nearer  the  surface,  and 
consequently  the  reaction  of  soil  solution  in  the 
arable  horizon  became  weakly  acid  or  neutral  (pH 
6.5-7.0).  Eroded  soils  had  appreciably  lower  con- 
tents of  available  nutrients— Copyright  971, 
Biological  Abstracts,  Inc. 


W72-00671 

SURFACE  RUNOFF  AND  SOIL  EROSION  ON 
EXPERIMENTAL  CATCHMENTS,  (IN  RUS- 
SIAN), 

For  primary  bibliographic  entry  see  Field  04D. 
W72-00673 


AGROCHEMICAL    AND    BIOLOGICAL    FEA- 
TURES OF  ERODED  SOILS,  (IN  UKRAINIAN), 

S.  S.  Brakin,  and  P.  T.  Chelyadnyk. 
Zemlerobstvo  Respub  Mizhvid  Temat  Nauk  Zb. 
15.  115-126.  1 968 .  Russian  summary. 
Identifiers:  Erosion,  Soil. 

Soil  erosion  mapping  by  the  method  of  topographic 
profiles  (water  divide-bottoms  of  gullies  and  val- 
leys), and  the  techniques  for  establishing  bounda- 
ries of  soil  sites  on  slopes  are  described.  The 
mapping  of  contemporary  linear  erosion  forms  and 
the  use  of  combined  schematic  maps  of  outwash 
and  erosion  of  soil  are  included.  Several  indexes 
are  suggested  for  erosion  assessments. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-00677 


EFFECT  OF  LATE  PLEISTOCENE  KARST 
TOPOGRAPHY  ON  HOLOCENE  SEDIMENTA- 
TION AND  BIOTA,  LOWER  FLORIDA  KEYS, 

Indiana  Univ.,  Bloomington.  Dept.  of  Geology. 
J  Robert  Dodd,  and  Charles  T.  Siemers. 
Geol  Soc  Amer  Bull.  82  ( 1:  21 1-218.  Illus.  Maps. 
1971. 

Identifiers:  Avicennia-Nitida-D,  Biota,  Black,  Bu- 
ried, Florida,  Holes,  Holocene,  Karst,  Keys,  Man- 
grove-D,  Pattern,  Pleistocene,  Red,  Rhizophora- 
Mangle-D,  Sedimentation,  Sink,  Thalassia,  Testu- 
dinum-M,  Topography,  Turtle-Grass-M,  Vegeta- 
tion. 

Detailed  mapping  of  bedrock  topography  on  Bahia 
Honda  and  Big  Pine  Keys  has  revealed  a  buried 
karst  topography  not  previously  documented  in  the 
lower  Florida  Keys.  This  topography,  developed 
during  lowered  sea  level  of  the  Pleistocene, 
strongly  controls  Holocene  sediment  thickness  and 
present  biotic  distribution.  Circular  to  oval  sink- 
holes, which  are  up  to  75  m  or  more  in  diameter 
and  over  4  m  deep,  are  usually  completely  filled 
with  peat  and  carbonate  sediment.  Sinkholes  are 
well  developed  on  both  the  Miami  Limestone 
(oolitic  facies)  and  the  Key  Largo  Limestone  (both 
late  Pleistocene  in  age).  Thick  sediment  in  buried 
sinkholes  in  more  than  a  few  inches  of  water  favors 
the  growth  of  thick  patches  of  turtle  grass  (Thalas- 
sia testudinum).  Shallower  water  and  supratidally 
located  sinkholes  (that  is,  those  partly  or  wholly 
surrounded  by  subaerially  exposed  bedrock)  are 
generally  marked  by  thick  growths  of  either  red  or 
black  mangroves  (Rhizophora  mangle  and  Avicen- 
nia  nitida).  These  distinct,  nearly  circular  vegeta- 
tion patterns  are  extremely  abundant  in  the  study 
area,  as  shown  by  aerial  photographs  which  suggest 
that  Bahia  Honda  and  Big  Pine  Keys  are  'riddled' 
with  sinkholes.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00717 


SEDIMENTARY  STRUCTURES  IN  THE 
LOWER  GREENSAND  OF  THE  WEALD,  EN- 
GLAND, AND  BAS-BOULONNAIS,  FRANCE, 

Smith  (V.  Zay)  Associates  Ltd.,  Calgary  (Alberta). 
J.  Narayan. 

Sedimentary  Geology,  Vol  6,  No  2,  p  73-109,  Sep- 
tember 1971.12  fig,  3  tab,  37  ref. 

Descriptors:  'Sedimentation,  'Sand  waves, 
'Paleohydrology,  'Sedimentary  structures, 
'Stratigraphy,  Beaches,  Waves  (Water),  Currents 
(Water),  Ripple  marks.  Deposition  (Sediments), 
Sands,  Sediment  transport. 
Identifiers:  Paleocurrent  analysis. 

The  cross-stratification  and  other  sedimentary 
structures  in  the  Lower  Greensand  of  the  Weald, 
England,    and    Bas-Boulonnais,    France,    are    the 


19 


Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


result  of  lateral  migration  of  sand  waves  in  a  neritic 
sea.  If  those  sediments  were  deposited  as  a  result  of 
tidal  current  similar  to  the  present-day  North  Sea, 
then  the  Lower  Greensand  shoreline  was  oriented 
northwest-southeast,  and  the  western  part  of  the 
London  Platform  was  submerged.  (Knapp-USGS) 
W72-00759 


STUDIES  ON  SEDIMENT  MOVEMENT  AT  THE 
ENTRANCE  OF  A  TIDAL  RIVER, 

Calcutta  Port  Commissioners  (India).   Hydraulic 

Study  Dept. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-00760 


DOWNCURRENT  DECLINE  OF  GRAIN  SIZE 
AND  THICKNESS  OF  SINGLE  TURBIDITE 
BEDS:  A  SEMI-QUANTITATIVE  ANALYSIS, 

Technische  Hochschule,  Vienna  (Austria).  Institut 
fuer  Geophysik. 

A.  E.  Scheidegger,  and  P.  E.  Potter. 
Sedimentology,   Vol    17,   No    1-2,   p  41-49,  Sep- 
tember 1971 .  2  fig,  16  ref,  append. 

Descriptors:  "Turbidity  currents,  "Sedimentation, 
"Deposition  (Sediments),  "Stratigraphy,  Sediment 
transport,  Turbulence,  Turbulent  flow,  Suspended 
load,  Particle  size,  Model  studies,  Sedimentary 
structures,  Currents  (Water). 
Identifiers:  "Turbidites. 

Turbidite  sequences  become  thinner  bedded  and 
finer  grained  as  they  are  traced  downcurrent.  A 
semi-quantitative  explanation  of  this  behavior  is 
based  on  the  idea  that  turbulence  in  a  turbidity  cur- 
rent decays  downcurrent  so  that  in  its  zone  of 
deposition  both  the  total  load  in  suspension  and  the 
grain  size  of  that  load  decrease  with  increasing 
distance  from  the  source.  The  model  relating  bed 
thickness  to  distance  can  be  supported  by  observa- 
tional evidence.  The  thickness  of  interbedded 
shales  increased  downcurrent  and  some  individual 
beds  thin  in  the  Cretaceous  Bavarian  flysch.  (K- 
napp-USGS) 
W72-0076I 


ANTIDUNE  CROSS-STRATIFICATION  IN  A 
TURBIDITE  SEQUENCE,  CLORIDORME  FOR- 
MATION, GASPE,  QUEBEC, 

McMaster    Univ.,    Hamilton    (Ontario).    Dept.   of 
Geology. 
K.  Skipper. 

Sedimentology,  Vol  17,  No  1-2,  p  51-68,  Sep- 
tember 1971.  9  fig,  39  ref. 

Descriptors:  "Sedimentary  structures,  "Turbidity 
currents,  "Paleohydrology,  "Sediment  transport, 
"Sedimentation,  Stratigraphy,  Dunes,  Ripple 
marks,  Channel  morphology.  Particle  size.  Hydrau- 
lics, Settling  velocity,  Suspended  load. 
Identifiers:  Cloridorme  Formation  (Quebec). 

Single-set  cross-stratification,  considered  to  have 
been  produced  by  the  upstream  migration  of  an- 
tidunes,  is  present  in  the  basal  division  of  some 
thick  turbidite  beds  of  the  Cloridorme  Formation, 
Quebec.  The  basal  divisions  of  these  turbidites  con- 
sist of  very  coarse  to  medium  sand  with  a  smooth  or 
fluted  base  and  sinusoid  top.  Internal  laminae  are 
inclined  upstream  at  a  shallow  angle  (less  than  15 
deg),  opposing  the  local  paleocurrent  direction 
shown  by  flutes  and  ripple-drift  cross-lamination. 
The  sinusoid  (antidune)  bed  forms  and  their  as- 
sociated internal  cross-strata  were  preserved  by  the 
rapid  fall-out  of  sediment  from  suspension  normal 
to  the  bed.  A  paleohydraulic  analysis  suggests  that 
during  the  final  stages  of  antidune  growth  and 
migration,  the  currents  moved  at  approx.  1  m/sec 
over  very  low  slopes  (much  less  than  I  deg).  (K- 
napp-USGS) 
W72-00762 


DIFFERENT  SOURCES  CONTRIBUTING  TO  A 
BEACH  SAND,  SOUTHEASTERN  BORNHOLM 
(DENMARK), 

Ruhr  Univ.  Bochum  (West  Germany).  Dept.  of 
Geology. 

H.  Fuchtbauer,  and  J.  M.  Elrod. 
Sedimentology,   Vol    17,  No    1-2,  p  69-79,  Sep- 
tember 1 97 1 .  5  fig,  1  tab,  8  ref. 

Descriptors:      "Beaches,     "Sands,     "Mineralogy, 
"Provenance,     "Tracking     techniques,     Particle 
shape,  Particle  size,  Sediment  transport,  Sampling, 
Tracers,  Sedimentation. 
Identifiers:  "Bornholm  (Denmark). 

An  abnormal  relationship  between  quartz  round- 
ness and  grain  size,  unusual  K-feldspar  accumula- 
tion in  the  medium  sand  fraction,  quartz  grains  with 
overgrowths,  and  a  differentiated  heavy-mineral 
community  made  it  possible  to  calculate  the  con- 
tributions of  four  sources  to  a  modern  beach  sand 
in  southeastern  Bornholm,  Denmark.  The  quartz 
grains  with  overgrowths  were  particularly  sensitive 
to  transport  and  clearly  showed  an  increase  in 
roundness  away  from  their  origin,  the  Balka 
Quartzite.  This  rock,  due  to  its  high  resistance,  con- 
tributed only  about  1%  to  the  beach  sands.  (Knapp- 
USGS) 
W72-00763 


CONTROL  OF  SLOPE  ON  DEPOSITION  FROM 
SMALL-SCALE  TURBIDITY  CURRENTS:  EX- 
PERIMENTAL RESULTS  AND  POSSIBLE 
GEOLOGICAL  SIGNIFICANCE, 

Edinburgh  Univ.  (Scotland).  Grant  Inst,  of  Geolo- 
gy- 

J.  P.  B.  Lovell. 

Sedimentology,  Vol  17,  No  1-2,  p  81-88,  Sep- 
tember 1 97 1 .  4  fig,  2  tab,  1 4  ref. 

Descriptors:  "Sedimentation,  "Turbidity  currents, 
"Deposition  (Sediments),  Slopes,  Suspended  load, 
Particle  size.  Stratigraphy,  Hydraulic  models, 
Model  studies.  Flumes,  Sands,  Silts. 

Deposition  by  turbidity  currents  was  studied  using 
a  small  trough  inside  a  larger  flume.  The  experi- 
ments involved  pouring  aqueous  suspensions  of  pu- 
mice sand  and  kaolinite  silt  into  the  submerged 
trough.  The  steepness  of  the  bottom  slope  of  the 
trough  was  varied  from  run  to  run.  Heights  of  sand 
and  silt  were  recorded  at  10-cm  intervals  away 
from  source.  The  ratio  of  sandstone  to  shale  is  a 
sensitive  indicator  of  proximality  in  ancient  tur- 
bidites. The  rate  of  decrease  in  that  ratio  away  from 
source  is  not  strongly  related  to  steepness  of  bot- 
tom slope.  The  rate  of  decrease  in  sandstone 
thickness  away  from  source  in  ancient  turbidites 
may  be  inversely  proportional  to  steepness  of  bot- 
tom slope.  (Knapp-USGS) 
W72-00764 


AN  APPLICATION  OF  REFLECTED-LIGHT 
DIFFERENTIAL  INTERFERENCE  MICROSCO- 
PY: BEACH  STUDIES  IN  EASTERN  LONG 
ISLAND  (U.S.A.), 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
raphy. 

D.  A.  Warnke,  and  D.  K.  Stauble. 
Sedimentology,  Vol  17,  No  1-2,  p  103-114,  Sep- 
tember 1971.  7  fig,  1  tab,  18  ref. 

Descriptors:    "Microscopy,    "Sands,    "Sediments, 
"Erosion,      "Provenance,      Sediment      transport. 
Beaches,  Optical  properties. 
Identifiers:  Interference  microscopy. 

Differential-interference  contrast  (DIC)  optics  can 
be  used  in  the  study  of  mineral-grain  surfaces.  For 
this  purpose,  conventional  replicas  of  the  grains  are 
placed  on  petrographic  slides  which  in  turn  are 
placed  over  a  silvered  mirror  on  the  microscope 
stage.  The  optical  system  is  then  adjusted  until  the 
best  contrast  is  achieved.  Samples  were  collected 
from  the  intertidal  zone  of  the  Atlantic  shore  of 
eastern  Long  Island.  An  attempt  was  made  to  quan- 
tify the  areal  extent,  on  each  quartz  grain,  of  large 


breakage  features  such  as  produced  by  glacial  or 
colian  action.  Each  grain  was  counted  as  belonging 
to  one  of  four  arbitrarily  established  categories:  0- 
25%,  26-50%,  51-75%,  and  75-100%  of  grain  sur- 
face covered  by  identifiable  large  breakage  fea- 
tures. A  general  increase  was  found  in  the  percent- 
age of  grains  with  less  than  50%  area  covered  by 
large  mechanical  features  from  the  Hamptons 
toward  Montauk  Point.  Conversely,  the  percentage 
of  grains  whose  area  is  more  than  50%  covered, 
decreases  in  the  same  direction.  Comparison  of 
samples  from  the  Hampton  localities  with  samples 
from  Montauk  Point  gives  an  impression  of  increas- 
ing importance  of  beach  features  going  from  west 
to  east.  (Knapp-USGS) 
W72-00765 


MICROTEXTURES     OF     PARTICLES     FROM 
SOME  EUROPEAN  LOESS  DEPOSITS, 

Wroclaw  Univ.  (Poland).  Inst,  of  Geography. 
J.  Cegla,  T.  Buckley,  and  I.  J.  Smalley. 
Sedimentology,  Vol  17,  No  1-2,  p  129-134,  Sep- 
tember 1971.  4  fig,  9  ref. 

Descriptors:      "Electron      microscopy,      "Loess, 
"Weathering,  "Particle  shape.  Sediments,  Diagene- 
sis,  Particle  size. 
Identifiers.  "Scanning  electron  microscopes. 

Examination  of  loess  particles  with  the  scanning 
electron  microscope  (SEM)  allows  several  previ- 
ously unresolvable  features  to  be  distinguished. 
SEM  observations  confirm  that  the  majority  of 
loess  particles  are  angular  but  reveal  a  distinct  pro- 
portion of  rounded  particles.  Most  particles  have 
very  fine  particulate  material  adhering  to  their  sur- 
faces and  virtually  all  show  signs  of  surface  attack 
to  a  greater  or  lesser  degree.  Contrary  to  some 
published  statements  it  appears  that  European 
loess  particles  tend  to  show  signs  of  weathering.  ( K- 
napp-USGS) 
W72-00766 


THE  DISTRIBUTION  OF  PENNSYLVANIAN- 
-AGE  COAL  PARTICLES  IN  RECENT  RIVER 
SEDIMENTS,  OHIO  RIVER,  KENTUCKY,  AS 
AGE  AND  SEDIMENT  RATE  INDICATORS, 

Kentucky  Univ.,  Lexington. 
Bruce  R.  Moore. 

Descriptors:  "Sedimentation,  "Tracers,  "Ohio 
River,  "Coals,  "Sedimentation  rates,  Kentucky, 
Sediment  transport.  Erosion,  Scour,  Soil  erosion, 
Accelerated  erosion,  Alluvium,  Alluvial  channels. 

The  weight  percentage  of  coal  particles  in  the  Ohio 
River  alluvium  increases  suddenly  toward  the 
upper  levels  of  the  river  sediments.  This  increase  is 
attributed  to  the  onset  of  coal  washing  and  mining 
operations  in  approximately  the  last  150  years.  The 
distribution  of  these  coal  particles  facilitates  recog- 
nition of  recent  sediments  less  than  this  age.  The 
coal  distribution  also  gives  indications  of  sedimen- 
tation rates  and  regions  of  scour  and  deposition  on 
the  river  banks  and  islands.  The  maximum  rate  of 
sedimentation  found  at  the  downstream  end  of  an 
island  was  1  14  cm/150  years,  the  equivalent  of  450 
cm  of  pore-free  sediment  in  1,000  years.  (Knapp- 
USGS) 
W72-00767 


VARIATIONS  IN  THE  NUTRIENT  CONTENT 
OF  SUSPENDED  SEDIMENTS  IN  RIVERS  OF 
CENTRAL  ASIA  AND  SOUTHERN  KAZAKH- 
STAN (NEKOTORYYE  ZAKONOMERNOSTI 
SODERZHANIYA  PITATEL'NYKH  ELEMEN- 
TOV  VO  VZVESHENNYKH  NANOSAKH 
SREDNEAZIATSKIKH  I  YUZHNOKAZAKH- 
STANSKIKH  REK), 

Akademiya  Nauk  SSR,  Moscow.  Institut  Geografii. 
N.  T.  Kuznetsov,  and  I.  A.  Klyukanova. 
Pochvovedeniye,  No  1,  p  134-138,  January  1971.  3 
tab,  8  ref. 

Descriptors:  "Sediments,  "Suspended  load, 
"Nutrients,         "Rivers,         Humus,         Nitrogen, 
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Chemical  Processes— Group  2K 


osphorus,  Potassium,  Calcium,  Irrigation,  Irriga- 
n  water.  Chemical  analysis, 
tntifiers:    "USSR,    Central    Asia,    Kazakhstan, 
spended  sediments. 

e  suspended  sediments  in  rivers  of  Central  Asia 
d  Southern  Kazakhstan  are  noted  for  their  highly 
rying  content  of  humus,  nitrogen,  mobile 
osphorus,  and  mobile  potassium.  The  sediments 
;  relatively  rich  in  humus,  total  and  mobile  potas- 
m,  and  are  poor  in  nitrogen  and  mobile 
osphorus.  Suspended  sediments  which  contain 
ger  amounts  of  humus,  nitrogen,  and  mobile 
osphorus  are  often  relatively  poor  in  mobile 
tassium.  A  study  of  the  chemical  composition  of 
;se  sediments  will  lead  to  a  more  thorough  un- 
rstanding  of  the  nature  of  the  changes  which  take 
ice  in  soils  as  a  result  of  irrigation.  (Josefson- 
!GS) 
72-00808 


IRE-EARTH  ELEMENTS  IN  BLACK  SEA 
IDIMENTS  (REDKOZEMEL'NYYE  ELEMEN- 
<  V  OSADKAKH  CHERNOGO  MORYA), 

cademiya   Nauk   SSSR,   Moscow.   Institut  Oke- 

ologii. 

S.  Fomina,  and  I.  I.  Volkov. 

tologiya  i  Poleznyye  Iskopayemyye,  No  2,  p  148- 

,0,  March-April  1970.  4  fig,  5  tab,  16ref. 

;scriptors:  'Sedimentation,  *Sediments, 

Jeochemistry,  Trace  elements,  Sea  water,  Mud, 
agenesis,  Iron,  Manganese,  Oxides,  Calcium  car- 
mate. 

entifiers:  *USSR,  *Black  Sea,  'Rare  earths, 
(are-earth  oxides,  'Concretions,  Sapropel,  Yttri- 
n,  Lanthanum,  Cerium,  Praseodymium. 

ie  composition  of  total  rare  earths  in  the  surface 
yer  of  Black  Sea  sediments  and  the  distribution  of 
re  earths  in  Black  Sea  iron-manganese  concre- 
3ns  were  examined  to  determine  their  geochemi- 
il  behavior  in  the  diagenesis  of  present-day 
arine  sediments.  The  rare-earth  content  of  the 
irface  layer  of  sediments  was  determined  at  19 
ations  distributed  over  the  whole  area  of  the 
lack  Sea.  The  sediments  consisted  mainly  of 
:duced  argillaceous  and  calcareous-argillaceous 
ay  muds.  The  total  content  of  rare-earth  oxides  in 
le  surface  layer  of  sediments  was  0.004-0.019%. 
he  rare-earth  and  CaC03  contents  of  the  sedi- 
lents  were  inversely  proportional,  inferring  a  close 
ilationship  between  the  rare  earths  and  the  argil- 
iceous  terrigenous  minerals  of  the  sediments, 
on-manganese  concretions  of  the  Black  Sea  did 
ot  concentrate  rare  earths,  and  the  rare-earth 
omposition  differed  from  that  of  the  adjoining 
lud  The  mean  rare-earth  oxide  concentration  for 
le  concretions  was  0.005%.  (Josefson-USGS) 
m-00813 


IORIZONTAL  AND  VERTICAL  DISTRIBU- 
ION  OF  MICROPARTICLES  IN  THE  1965 
.AYER  BETWEEN  BYRD  STATION  AND  THE 
VHITMORE  MOUNTAINS,  ANTARCTICA, 

>hio  State  Univ.,  Columbus,  Ohio.  Inst,  of  Polar 

tudies. 

'or  primary  bibliographic  entry  see  Field  02C. 

V72-00822 


rHE  QUESTION  OF  THE  ORIGIN  OF  THE 
MAGNETIC  SPHERULES  FOUND  IN  ANTARC- 
nc  ICE, 

imithsonian     Astrophysical     Observatory,     Cam- 

iridge,  Mass. 

ror  primary  bibliographic  entry  see  Field  02C. 

V72-00823 


:HEMISTRY  OF  ANTARCTIC  ICE:  implica- 
riONS  ON  THE  RATE  OF  ACCRETION  OF  EX- 
rRA-TERRESTRIAL  MATTER, 

Brussels  Univ.  (Belgium).  Dept.  of  Nuclear  Geolo- 

;y  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-00824 


THREE-DIMENSIONAL  STABILITY  ANALYSIS 
OF  OPEN  CHANNEL  FLOW  OVER  AN  ERODI- 
BLE  BED, 

Technical      Univ.     of     Denmark,     Copenhagen. 

Hydraulic  Lab. 

F.  Engelund,  and  J.  Frcdsoe. 

Nordic  Hydrology,  Vol  2,  No  2,  p  93-108,  1971.  7 

fig,  7  rcf. 

Descriptors:  'Sediment  transport,  *Bed  load, 
♦Suspended  load,  'Regime,  'Alluvial  channels, 
Channel  morphology,  Sand  waves,  Dunes,  Ripple 
marks,  Turbulent  flow.  Roughness  (Hydraulic), 
Reynolds  number.  Scour,  Erosion,  Sedimentation, 
Mathematical  models. 

The  formation  of  ripples  and  dunes  (lower  range 
bed  waves)  is  related  to  the  transport  of  sediment 
as  bed  load.  The  formation  of  the  upper  range  bed 
configurations  (standing  waves,  antidunes)  may  be 
explained  on  the  assumption  that  the  predominant 
part  of  the  sediment  transport  is  in  suspension.  A 
mathematical  model  of  the  formation  of  double- 
periodic  antidunes  uses  first-order  potential  flow 
theory.  It  differs  from  previous  models  in  taking  ac- 
count of  the  nonuniform  distribution  of  the 
suspended  load.  The  theory  predicts  regions  of  sta- 
bility and  instability.  (Knapp-USGS) 
W72-00835 


CHARACTERISTICS  OF  THE  BRAIDED 
STREAM  DEPOSITIONAL  ENVIRONMENT 
WITH  EXAMPLES  FROM  THE  SOUTH 
CANADIAN  RIVER,  TEXAS, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Geolo- 
gy- 

L.G.  Kessler.II. 

Earth  Science  Bulletin,  Vol  4,  No  I,  p  25-35, 
March  1971.  7  fig,  1  tab,  27  ref. 

Descriptors:  'Braiding,  'Discharge  (Water), 
'Deposition  (Sediments),  'Channel  erosion, 
'Vegetation  effects,  Texas,  Semiarid  climates, 
River  flow,  Geomorphology,  Floods,  Channel 
morphology.  Dunes,  Bank  erosion,  Oklahoma,  Al- 
luvium, Flood  plains. 

The  presence  of  vegetation  retards  erosion  so  that 
braided  stream  channels  commonly  occur  only  in 
arid  and  semiarid  regions  with  extreme  variation  in 
sediment  supply  to  fluvial  channels.  Since  land 
plants  did  not  become  widespread  before  the 
Miocene,  braided  channels  were  the  dominant  con- 
tinental fluvial  type  in  pre-Cretaceous  times.  An 
understanding  of  braided  channels  is  therefore 
necessary  for  interpretation  of  ancient  continental 
rocks.  The  South  Canadian  River  of  the  semiarid 
region  of  panhandle  Texas  and  western  Oklahoma 
exhibits  several  features  important  in  recognition 
and  understanding  braided  channel  deposits.  The 
river  was  investigated  through  field  studies,  aerial 
photograph  analyses  and  daily  discharge  records. 
The  air  photos  revealed  at  least  8  channel 
sequences  of  differing  ages,  representing  formerly 
active  braided  channel  systems.  Initial  analysis  in- 
dicates that  the  river  is  braided  because  of  excess 
sediments  supplied  to  it  from  unstable  banks,  and 
that  fluctuation  in  daily  discharge  rate  is  also  a 
braiding  factor.  Daily  discharge  data  from  1938- 
1966  indicates  that  while  average  flow  is  usually 
quite  low,  periodic  floods  in  excess  of  20,000  c.f.s. 
do  occur  and  severly  alter  existing  channel  and 
floodplain  morphology.  (Casey-Arizona) 
W72-00891 


THE  FLOODS  IN  THE  WADI  BARDAGUE  IN 
1968  (TIBESTI,  REPUBLIC  OF  CHAD)  (DIE 
UBERSCHWEMMUNGEN  IN  WADI  BAR- 
DAGUE IM  JAHR  1968  (TIBESTI,  REP.  DU 
TCHAD)), 

Belgrade  Univ.  (Yugoslavia).  Geographic  Inst. 
D.  Gavrilovic. 

Zeitschrift  fur  Gcomorphologie,  Vol  14,  No  2,  p 
202-218,  1970.  8  fig,  5  tab,  22  rcf. 

Descriptors:  'Geomorphology,  'Stream  erosion, 
•Arid  lands,  'Channel  erosion,  'Sediment  trans- 
port,  Sedimentary   basins   (Geological),   Arroyos, 


River  basins,  Geologic  time,  Geologic  investiga- 
tions, Downstream,  Sands,  Gravels,  Terraces 
(Geological),  Terrain  analysis,  Mode  of  action. 
Rainfall,  Climatic  data,  Floods. 
Identifiers:  'Downcutting,  'Chad,  Sahara  Desert, 
'Inter-Tropical  Convergence  Zone. 

Rainfall  in  the  central  Sahara  is  largely  connected 
with  the  Inter-Tropic  Convergence  Zone,  with 
summer  monsoons  from  Guincar  carrying  moist  air 
northward.  The  Tibesti  Mountains  of  Chad  arc  the 
border  between  monsoon  precipitation  and 
Mediterranean  precipitation.  In  1968,  two  floods 
occurred  in  the  Wadi  Bardaguc  and  this  paper  re- 
ports a  study  of  their  crosional  effects.  The  first 
flood  reached  a  depth  of  1  m.,  a  velocity  of  2.5 
m/sec  and  a  discharge  of  70  cbm/sec.  The  second 
floor  reached  a  maximum  river  depth  of  0.4  m.  and 
a  maximum  discharge  of  40  cbm/sec.  Since  no 
estuary  exists,  all  material  eroded  in  the  upper 
course  of  the  river  must  be  deposited  in  the  lower 
course.  Stones  placed  in  the  upper  course  before 
the  floods  showed  that  they  are  not  powerful 
enough  to  move  much  more  than  finer  sediments. 
Measurement  of  marks  dug  into  the  bottom  of  the 
valley  at  the  Oasis  Bardai  showed  that  at  present, 
fine  accumulation  of  sand  and  sideward  erosion  are 
in  progress.  By  contrast,  terrace  sediments  in  the 
valley  consist  mainly  of  coarse  gravels.  This  sug- 
gests that  wetter  periods  must  have  existed  in  past. 
During  arid  periods,  rocks  crumbling,  mainly  of 
clastic  materials,  occurs,  and  the  finer  products  are 
carried  downstream  by  the  occasional  floods.  Dur- 
ing fluvial  periods,  a  greater  amount  of  alluvial 
material  is  carried  downstream,  and  is  eventually 
followed  by  a  downcutting  of  the  river  bed.  (Casey- 
Arizona) 
W72-00895 

2K.  Chemical  Processes 


THEORETICAL  EVIDENCE  AGAINST  THE  EX- 
ISTENCE OF  POLYWATER, 

Princeton  Univ.,  N.J.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  01  A. 
W72-00574 


CHEMISTRY  OF  NATURAL  WATERS  ~  IV. 
SATURATION  PH  VALUE, 

National  Inst,  for  Water  Research,  Congclla  (South 
Africa).  Regional  Lab. 
P.  H.Kemp. 

Water  Research,  Vol  5,  No  9,  p  735-740,  Sep- 
tember 1971.  10  ref. 

Descriptors:  'Water  chemistry,  'Natural  streams, 
'Hydrogen  ion  concentration,  'Saturation,  'Water 
treatment,  Calcium  carbonate.  Chemical  reactions, 
Corrosion,  Corrosion  control.  Mathematical  stu- 
dies. Analytical  techniques. 

The  saturation  pH  value  (pHs)  of  a  water  is  defined 
as  the  pH  value  that  results  when,  by  addition  or 
removal  of  carbonic  acid  but  by  no  other  chemical 
change,  the  water  is  brought  into  equilibrium  with 
solid  calcium  carbonate.  The  stability  of  natural 
waters  towards  calcium  carbonate  can  be  rigidly 
treated  by  the  principles  employed  throughout  this 
series  of  papers  and  leads  to  a  slightly  different  ex- 
pression for  the  pHs  than  obtained  by  more  familiar 
but  less  accurate  methods.  The  relevance  of  pHs 
corrosivity  is  discussed  and  some  comments  made 
on  pHs  correction  during  water  treatment.  A  scale- 
forming  water  (pH  greater  than  pHs)  can  be 
treated  by  dosing  with  mineral  acid  (to  lower  the 
pH  and  raise  the  pHs)  or  by  gassing  with  carbon 
dioxide  (to  lower  the  pH  without  affecting  the  pHs) 
in  order  to  obtain  the  desired  value  of  the  satura- 
tion index.  A  scale-forming  water  (pH  less  than 
pHs)  can  be  treated  by  adding  a  base  (to  raise  pH 
and  lower  pHs)  and  the  most  effective  additive  will 
be  lime  (calcium  hydroxide)  since  this  has  a  double 
action  on  the  pHs  in  that  it  simultaneously  in- 
creases both  the  alkalinity  and  calcium  content. 
(Woodard-USGS) 
W72-00576 
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Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


A  PHOSPHATE  SORPTION  INDEX  FOR  SOILS, 

Macaulay  Inst,  for  Soil  Research,  Aberdeen  (Scot- 
land). Dept.  of  Soil  Fertility. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-00579 


THERMODYNAMICS  OF  SINGLY  CHARGED 
ION  EXCHANGES  IN  THE  TRACE  REGIONS 
ON  CAMP  BERTEAU  MONTMORILLONITE, 

Louvain  Univ.  (Belgium)  Inst,  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-00582 


PROLONGED  LEACHING  OF  ORTHIC  BLACK 
AH  MATERIAL  WITH  WATER  AND  AQUEOUS 
EXTRACTS  OF  POPULUS  TREMULOIDES  AND 
P.  BALSAMIFERA  LEAVES, 

Department  of  Agriculture,  Lethbridge,  (Alberta). 

Research  Station. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-00583 


CHEMICAL  QUALITY  OF  GROUND  WATER 
IN  THE  DOS  PALOS-KETTLEMAN  CITY 
AREA,  SAN  JOAQUIN  VALLEY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02F. 

W  7  2-00600 


GROUND-WATER  HYDROLOGY  OF  THE  SAN 
PITCH  RIVER  DRAINAGE  BASIN,  SANPETE 
COUNTY,  UTAH, 

Geological  Survey,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-00603 


GRAVEL  AND  SAND  AQUIFER  IN  THE  BAS- 
SANO-GEN  REGION,  ALBERTA, 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-00608 


EFFECT  OF  NITROGEN,  ZINC,  COPPER  AND 
MANGANESE  ON  YIELD  AND  CHEMICAL 
COMPOSITION  OF  IRRIGATED  WINTER 
WHEAT  IN  IRAN, 

College    of    Agriculture.    Pahlavi    Univ.,    Shiraz 

(Iran). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-00691 


GASES  ENTRAPPED  IN  ICE:  A  PRELIMINARY 
REPORT  ON  THE  STUDY  OF  TWO  VERTICAL 
PROFILES  IN  TERRE  ADELIE,  ANTARCTICA, 

Centre  National  de  la  Recherche  Scientiftque,  Bou- 
logne (France). 

For  primary  bibliographic  entry  see  Field  02C. 
W72-00770 


OXYGEN  ISOTOPE  ANALYSIS  OF  A  CORE 
REPRESENTING  A  COMPLETE  VERTICAL 
PROFILE  OF  A  POLAR  ICE  SHEET, 

Copenhagen  Univ.  (Denmark).  Physics  Lab  (II). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-00771 


WATER  RESOURCES  DATA  FOR  LOUISIANA: 
PART  1,  SURFACE  WATER  RECORDS:  PART 
2,  WATER  QUALITY  RECORDS. 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00794 


LIQUID  SCINTILLATION  COUNTING  OF  CA- 
-45  IN  GEOCHEMICAL  STUDIES, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
G.  D.  Sharma,  and  R.  J.  Barsdate. 
Chemical  Geology,  Vol  8,  No   1,  p   33-36,  July 
1 97 1 .  2  tab,  6  ref.  Contract  AT  (04-3 )-3 1 0-PA4. 

Descriptors:  'Radioactivity  techniques,  'Calcium, 
•Tracers,  Geochemistry,  Analytical  techniques,  In- 
strumentation, Tracking  techniques,  Water 
chemistry,  Ion  exchange,  Crystallization,  Clay 
minerals,  Mineralogy. 
Identifiers:  'Calcium  radioisotopes. 

A  simplified  method  for  the  use  of  radioactive  cal- 
cium in  experimental  geochemistry  accommodates 
aqueous  samples  from  1.0  to  3.5  ml  with  high  and 
constant  efficiency  (50%).  Solutions  containing  sea 
water,  HCI,  and  organic  complexing  agent  have 
been  assayed  for  Ca-45  with  a  precision  of  plus  or 
minus  3%  for  one  standard  deviation.  The  use  of  a 
gelling  agent  in  the  two-phase  emulsion  liquid-scin- 
tillation method  reduced  self-absorption  and  sam- 
ple-preparation problems  usually  associated  with 
the  counting  of  aqueous  samples  of  beta  emitters 
such  as  Ca  45.  (Knapp-USGS) 
W72-00830 


COOPERATIVE  INVESTIGATIONS-II. 

KNOWLEDGE  OF  SURFACE  WATER  QUALI- 
TY IMPORTANT  TO  WATER  DEVELOPMENT 
BOARD, 

Texas  State  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-00881 


2L.  Estuaries 


HYDRODYNAMICAL    STUDIES    ON    THE    ST. 
LAWRENCE  RIVER, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-00590 


A  PRELIMINARY  INVESTIGATION  OF 
SUSPENDED-SAND  DISCHARGE  OF  THE  RUS- 
SIAN RIVER,  SONOMA  COUNTY,  CALIFOR- 
NIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

W.M   Brown,  III. 

Geological   Survey  Open-file   Report,   March    17, 

1971.  II  p,  5  fig,  3  tab,  4  ref. 

Descriptors:     'Sediment     transport,     'Estuaries, 
'Sedimentation,  'Coasts,  'California,  Data  collec- 
tions, Dredging,  Sands,  Particle  size,  Surveys. 
Identifiers:  'Russian  River  (Sonoma  County  Calif). 

The  Russian  River  (Sonoma  County,  California)  is 
investigated  in  its  function  of  discharging  sediments 
which  enter  the  littoral  zone  as  potential  beach- 
forming  material.  A  commercial  dredging  opera- 
tion is  being  designed  to  remove  salable  sand  and 
gravel  from  a  reach  of  the  river  beginning  at  its 
mouth  and  extending  possibly  5  miles  upstream. 
Because  this  dredging  will  influence  the  existing 
equilibrium  between  river  and  littoral  sand  trans- 
port, it  is  necessary  to  evaluate  this  equilibrium  to 
ensure  that  the  dredging  does  not  cause  an  adverse 
imbalance  in  the  sediment  budget  of  the  littoral 
zone.  The  suspended-sand  discharge  of  the  river  to 
its  esturial  reach  was  estimated  at  5 1 0,000  tons  per 
year,  or  about  380,000  cubic  yards  per  year,  for  a 
5-year  period  beginning  October  1,  1964. 
(Woodard-USGS) 
W72-00601 


Natur  Can.  97  (6):  623-666.  Illus.  1970.  Engli 
summary. 

Identifiers:  Atylus-Carinatus,  Canada,  Ecologic; 
Fauna,  Fjord,  Gammaracanthus-Loricati 
Ichthyological,  Lycodes-Pallidus,  Nereis-Zonal 
New,  Ophiopus,  Arcticus,  Record,  Relic 
Saguenay,  Sympleustes-Pulchella,  Tryphosa-Spil 
bergensis. 

The  ichthyological  fauna  of  the  Saguenay  fjo 
comprises  50  spp.  divided  into  21  families.  Oi 
particular  arctic  species,  Lycodes  pallidus,  is  nc 
in  the  region  of  the  Estuary  and  of  the  Gulf  of  ! 
Lawrence.  A  correlation  is  being  established  he 
between  the  zoogeographical  categories  (arcti 
low-arctic,  arctic-boreal,  boreal)  to  which  tho 
species  belong  and  the  characteristics  of  the  wat 
layers  they  inhabit  in  the  Saguenay.  The  conclusii 
of  our  study  is  that  the  Saguenay  fjord  is  formed 
2  ecological  and  superposed  milieux  and  that 
lower  water  layer  constitutes  a  biogeographic 
arctic  enclave  within  a  boreal  zone.  That  latt 
point  is  indicated  by  the  great  number  of  arctic  ai 
low-arctic  species  of  fish  that  are  found  thei 
together  with  an  abundance  of  many  invertebrate 
actually  rare  in  or  absent  from  the  Estuary  or  tl 
Gulf  of  St.  Lawrence  and  confined  to  the  pol 
seas:  Ophiopus  arcticus.  Nereis  zonata,  Syr 
pleustes  pulchella,  Tryphosa  spitzbergensis,  etc.  / 
analogy  may  be  noted  between  the  zoogeograpl 
cal  arctic  reserve  of  the  fjord  and  the  phytoge 
graphical  arctic  enclave  of  the  Shickshock  Mou 
tains  of  Gaspe  Peninsula.  Moreover  the  abunda 
harvest  of  2  spp.  of  coastal  amphipods.  Gar 
maracanthus  loricatus  and  Atylus  carinatus,  typic 
of  the  arctic  sea  coasts,  not  found  in  the  Estua 
and  the  Gulf  of  St.  Lawrence  and  recognized  as  r 
licts  of  some  European  regions,  indicates  that  son 
elements  of  the  Saguenay  fauna  are  in  fact  chara 
terized  as  such  relicts  of  some  European  region 
indicates  that  some  elements  of  the  Saguen; 
found  are  in  fact  characterized  as  such  relicts.  Tl 
Saguenay  fjord  may  thus  be  designated  as  a  kind  - 
ecological  memory  of  the  Arctic  in  a  boreal  zone. 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00695 


RELATION    BETWEEN    BIOMASS,    PRODU( 
TIVITY,    AND    LOSS    TO    PREDATORS    IN 
POPULATION      OF     A      MARINE      BENTHI 
POLYCHAETE,  PECTINARIA  HYPERBOREA, 

Bedford  Inst.,  Dartmouth  (Nova Scotia). 

D.  L.  Peer. 

J  Fish  Res  Bd  Can.  27(12):  2143-2153.  Illus.  Ma; 

1970. 

Identifiers:   Benthic,   Biomass,  Distribution,  Los 

Marine,  Pectinaria-Hyperborea,  Polychaete,  Popi 

lation,  Predators,  Productivity. 

The  changes  in  population  density  and  individu 
size  distribution  in  a  population  of  the  trumpi 
worm  P.  hyperborea  Malmgren  were  observed  on 
occasions  in  20  mo.  at  a  station  60  m  deep  on  a  so 
muddy  substrate  in  St.  Margaret's  Bay,  No\ 
Scotia.  Production  proceeded  rapidly  during  tli 
early  life  stages  while  loss  due  to  mortalil 
(elimination)  was  low,  so  that  biomass  increase 
and  reached  a  maximum  at  170  days.  Between  3 
and  370  days  the  rate  of  elimination  was  near! 
constant  at  about  0.9  g/sq  m  wet  weight  per  50-da 
period  in  spite  of  changing  biomass.  After  370  da] 
the  rate  of  production,  rate  of  elimination,  an 
biomass  decreased.  It  was  estimated  that  80%  < 
mortality  was  due  to  predation.  Almost  90%  ( 
total  production  of  the  cohort  took  place  in  the  I: 
yr  of  life.  The  ratio  between  annual  production  an 
biomass  present  in  May  1967  in  the  study  area  w: 
used  to  estimate  annual  production  at  24  stations  i 
the  bay. -Copyright  1971,  Biological  Abstract 
Inc. 
W72-00698 


POLARIZING        MICROSCOPE       IDENTIFIES 
WATER-FORMED  DEPOSITS, 

Calgon  Corp.,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-00828 


THE  SAGUENAY  FJORD:  THE  ICHTHYOLOG- 
ICAL FAUNA  AND  THE  ECOLOGICAL  CONDI- 
TIONS, (IN  FRENCH), 

Joliette  Coll.  (Quebec). 
Gerard  Drainville. 


THE  OCCURRENCE  OF  LEPTODORA  KINDTI 
(FOCKE)  (CLADOCERA)  IN  VIRGINIA  TRIBl 
TARIES  OF  CHESAPEAKE  BAY, 

Army  Engineer  District,  Jacksonville,  Fla. 
James  R.  Chambers,  Richard  G.  Burbidge,  and  W. 
V.  Van  Engel. 
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hesapeake  Sci.  1 1  (4):  255-258.  Map.  1970. 
ientifiers:    Bay,    Chesapeake,    Cladocera,    Lep- 
,dora-Kindtii,  Peaks,  Seasonal,  Tributaries,  Vir- 
mia. 

he  occurrence  of  L.  kindtii  in  Virginia  tributaries 
f  Chesapeake  Bay  was  determined  from  plankton 
ollections  made  in  the  York-Pamunkey  system 
uring  1965-1967  and  the  York,  Rappahannock 
nd  Potomac  rivers  and  some  of  their  tributaries 
uring  1967-1968.  Leptodora  was  found  as  early  as 
3  April  and  as  late  as  16  Sept.,  at  temperatures 
■om  9.6  to  30  C,  and  salinities  from  5.84%  o/oo) 
j  fresh  water  (A0.5  (  o/oo).  It  was  taken  a  max- 
num  of  1  1  mi.  below  fresh  water;  specimens  in 
rackish  water  were  apparently  strays  from 
priver.  Estimates  of  numbers  of  Leptodora  in  the 
amunkey  River  indicated  a  population  peak  in 
lay.  Males  1st  appeared  on  19  May  in  the  Mat- 
iponi  River,  and  there  was  an  increase  in  percent- 
ge  of  males  from  19  May  to  22  June.  The  largest 
pecimen  was  an  11 -mm  female  collected  in  the 
'otomac  River.-Copyright  1971,  Biological  Ab- 
tracts,  Inc. 
V72-00700 


IYDROLOGY  OF  THE  YTHAN  ESTUARY 
VITH  REFERENCE  TO  DISTRIBUTION  OF 
rfAJOR  NUTRIENTS  AND  DETRITUS, 

.ake  Erie  Fisheries  Research  Station,  Wheatley 

Ontario). 

I  H   I  each 

I  Mar  Biol  Ass  U  K.  51  (1):  137-157.  Illus.  Map. 

1971. 

dentifiers:    Carbon,   Chlorophyll,    Detritus,    Dis- 

ribution.  Estuary,  Factor,  Hydrology,  Nutrients, 

Ratios,  Salinity,  Scotland,  Tide,  Ythan. 

rhe  Ythan  estuary,  a  short  shallow  estuary  in 
lorth-eastern  Scotland,  was  surveyed  over  a  2-yr 
period  to  determine  environmental  characteristics 
ind  distribution  of  nutrients  and  organic  C.  The 
tide  is  the  dominant  environmental  factor.  Ratio  of 
tidal  prism  volume  to  freshwater  volume  at  mean 
high  water  is  about  20:1.  Flow  ratios  indicate  that 
the  estuary  is  well  mixed.  Flushing  time  for  mean 
tides  was  calculated  as  1.15  tidal  periods.  The 
horizontal  salinity  gradient  varied  seasonally  and 
with  tidal  amplitude.  Seasonal  variations  were  re- 
lated to  rainfall  and  evaporation.  Channel  salinities 
near  the  mouth  ranged  from  1.7%  at  low  tide  in 
spring  to  34.2%  at  high  tide  in  summer.  Vertical 
stratification  existed  in  the  middle  and  upper 
reaches  at  high  tide  but  was  not  observed  at  low 
water.  Although  mean  temperatures  were  similar, 
the  range  at  the  head  of  the  estuary  was  much 
wider  than  at  the  mouth.  The  horizontal  gradient  in 
nutrient  concentration  was  related  to  tidal  incur- 
sion. Freshwater  levels  of  inorganic  phosphate 
were  slightly  higher  than  marine  concentrations: 
amounts  of  nitrate  and  silicate  in  the  freshwater 
were  about  an  order  of  magnitude  greater  than  in 
marine  water.  Seasonal  pattern  of  nutrients  in  the 
marine  end  of  the  estuary  was  related  to  the  biolog- 
ical cycle  in  neritic  waters  of  the  North  Sea. 
Seasonal  distribution  of  nutrients  in  freshwater  was 
related  to  rainfall  and  the  seasonal  application  of 
fertilizers  to  agricultural  land  in  the  drainage  area. 
Freshwater  supplies  about  70%  of  the  nitrate  and 
80%  of  the  silicate  which  flows  into  the  estuary; 
marine  water  contributes  about  70%  of  the 
phosphate.  Seasonal  distribution  of  particulate  C 
was  not  directly  related  to  biological  processes.  On 
a  seasonal  basis,  highest  to  lowest  levels  C  occurred 
in  the  order  of  autumn,  winter,  spring,  summer. 
Carbon-to-chlorophyll  ratios  indicated  that  65- 
95%  of  the  particulate  organic  matter  flowing  into 
the  estuary  with  sea  water  was  detritus.  In  fresh- 
water the  amount  of  particulate  C  was  closely  cor- 
related with  rainfall,  which  indicated  that  most  of 
the  organic  matter  entering  the  estuary  with  fresh- 
water was  detritus  of  terrestrial  origin.  The  marine 
contribution  to  particulate  C  exceeded  that  of 
freshwater  by  an  order  of  magnitude. --Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-007I1 


ALTERATION  OF  VEGETATION  IN  HJAR- 
BAEK  FJORD  1967-1969  (IN  DANNISH), 

P.  Uhd  Jepsen. 

Flora  Fauna.  76  (3):  99-108.  Illus.  Maps.  1970.  En- 
glish summary. 

Identifiers:  Alteration,  Dam,  Denmark,  Eelgrass- 
M,  Elodea-Canadensis-M,  Fjord,  Heleocharis-Pa- 
lustris-M,  Hjarbaek,  Phragmites-Communis-M, 
Pondweed-M,  Potamogeton-Pectinatus-M,  Reed- 
M,  Ruppia-Maritima-M,  Rush-M,  Salinity,  Scirpus- 
Lacustris-M,  Scirpus-Maritimus-M,  Spike,  Spiro- 
gyra,  Tassel,  Vegetation,  Water-Thyme-M, 
Zostera-Marina-M . 

Hjarbaek  Fjord  (56  deg  32  min  N;  09  deg  14  min 
E)  is  a  part  of  the  southern  Limfjord  connected 
with  Lovns  Bredning  by  a  narrow  strait,  Virksund. 
In  1966  Virksund  was  closed  with  a  dam.  Before 
the  dam  was  established  the  average  surface-salini- 
ty in  the  N  part  of  the  inlet  was  14-19%oo  and  in 
the  E  part  between  7-1  3%oo.  afterwards  the  salini- 
ty of  the  water  fell.  Large  areas  in  the  inlet  are  very 
shallow,  i.e.  from  0-2  m.  Here  the  bottom  mainly 
consists  of  sand  or  sand  mixed  with  clay.  The  bot- 
tom conditions  and  the  vegetation  cover  were 
described.  After  the  closing  of  Virksund  the  com- 
position of  the  vegetation  changed.  Eelgrass 
(Zostera  marine)  was  very  common  in  the  northern 
part  of  the  inlet  before  1966,  but  the  species  was 
not  registered  in  1967.  Tassel  pondweed  (Ruppia 
maritima)  was  common  in  the  eastern  part  of  the 
inlet  in  1967,butin  1969  it  was  growing  exclusively 
along  the  VV  banks.  Since  1967  pondweed 
(Potamogeton  pectinatus)  has  spread  a  bit  in  the  E 
part  and  in  the  cove  near  Kvols.  Since  1967  water 
thyme  (Elodea  canadensis)  has  also  spread,  espe- 
cially in  the  mouths  of  the  brooks  and  in  great  areas 
in  the  eastern  part.  Green  algae,  Chlorophyceae 
(mainly  Spirogyra)  have  spread  concurrently  with 
Elodea,  and  mostly  in  the  same  area.  Along  the 
banks  of  Hjarbaek  Fjord  smaller  reed  beds,  which 
mainly  consist  of  common  reed  (Phragmites  com- 
munis), club-rush  (Scirpus  maritimus  and  S.  lacus- 
tris)  and  spike  rush  (Heleocharis  palustris)  are 
found,  mainly  around  the  mouths  of  the  brooks. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00728 


THE  BENTHIC  ALGAL  COMMUNITIES  OF 
FLATS  AND  SALT  MARSHES  IN  THE 
GREVELINGEN,  A  SEA-ARM  IN  THE  SOUTH- 
-VVESTERN  NETHERLANDS, 

Delta  Inst,  of  Hydrobiological  Research,  Yerseke 

(Netherlands). 

P.H.  Nienhuis. 

Neth  J  Sea  Res.  5(1):  20-49.  Illus.  1970. 

Identifiers:  Algal,  Benthic,  Blidingia-Minima,  Bos- 

trychia-Scorpioides,     Cladophora,     Communities, 

Cyanophyta,     Enteromorpha-Spp,     Flats,    Fucus- 

Vesiculosus,   Grevelingen,    Halophytes,    Marshes, 

Netherlands,  Salt,  Sea-Arm,  Southwestern  Spar- 

tina-Townsendii-M,  Ulothrix,  Ulva-Spp, 

Vaucheria-Spp. 

The  communities  of  sand  and  mud  flats  and  salt 
marshes  were  studied  during  3  yr.  A  survey  of  the 
most  prominent  environmental  factors  was  given. 
The  algal  vegetation  was  divided  into  2  categories 
(A  and  B);  in  both  several  algal  communities  could 
be  distinguished  on  the  base  of  a  phytosociological 
analysis  of  a  number  of  sample  plots  and  many  ad- 
ditional data.  The  vegetation  on  shoals,  sand  and 
mud  flats  in  the  sublittoral  region  and  the  lower 
part  of  the  eulittoral  region:  (A  1 )  Enteromorpha 
prolifera-E.  linza  sociation  on  fine-grained  sand;  (A 
2)  microvegetation  in  and  on  shells  of  molluscs  and 
barnacles;  (A3)  Enteromorpha-Cladophora  com- 
munity in  sea-grass  meadows;  ( A  4 )  Ulva  rigida  and 
U.  lactuca-Fucus  vesiculosus  f.  mytili  sociation  on 
mussel-banks.  The  vegetation  on  flats  and  salt 
marshes  in  the  upper  part  of  the  eulittoral  region 
and  the  supra-littoral  region:  (B  5)  Fucus  vesicu- 
losus f.  volubilis  sociation  on  the  lower  parts  of  the 
marshes,  especially  among  Spartina  townsendii;  (B 
6)  Bostrychia  scorpioides  sociation  in  rather  dense 
stands  of  halophytes;  (B  7)Vaucheria  thuretti-V. 
sphaerospora  sociation  on  creek  banks  (B  8) 
Blidingia  minima  sociation,  an  epiphytic  communi- 


ty; (B  9)  vernal  Ulothrix  sociation;  (B  10)  commu- 
nities dominated  by  Cyanophyceae;  (B  1 1 )  general 
Chlorophyceae  community  where  the  genera 
Rhizoclonium,  Enteromorpha  and  Vaucheria  are 
conspicuous;  (B  12)  vegetation  in  salt-marsh  pools. 
Some  notes  on  the  ecology  of  the  genus  En- 
teromorpha were  attached.  The  pattern  of  the  most 
conspicuous  habitats  in  the  Grevelingen  was  in- 
dicated and  a  map  showing  these  habitats  was 
given.  The  validity  of  the  nomenclatural  concept  of 
Chapman  for  salt-marsh  algal  communities,  and  the 
relation  between  the  associations  of  halophytes  and 
the  algal  communities  were  discussed.  A  complete 
list  of  species  was  given— Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-00730 


OUTLINE  OF  MACROPHYTIC  VEGETATION 
OF  LESINA  AND  VARANO  LAGOONS,  (IN 
ITALIAN), 

Bologna  Univ.  (Italy).  Inst,  of  Botany. 
Francesco  Corbetta. 

GBotltal.  104(3):  165-191.  Illus.  Map.  1970.  (En- 
glish summary). 

Identifiers:  Italy,  Juncus-Acutus-M,  Kochia-D, 
Lagoons,  Lamprothamnion-Papulosum,  Lesina, 
Macrophytic,  Outlines,  Phragmites-Communis-M, 
Potamogeton-Pectinatus-M,  Ruppia-Maritima-M, 
Salicornia-D,  Salsola-D,  Scirpus-Maritima-M, 
Varano,  Vegetation,  Zostera-Marina-M. 

Some  observations  on  the  vegetation  of  Lesina  and 
Varano  lagoons,  in  Puglia,  are  reported.  The 
presence  of  well  represented  associations  as 
Zosteretum  marinae,  Ruppietum  maritimae,  Scir- 
petum  maritimi,  Phragmitetum  communis,  Salicor- 
nietum  fruticosae,  Suaedo-Kochietum  hirsutae, 
Salicornietum  herbaceae,  Salsoletum  sodae,  of  a 
new  subassociation,  Suaedo-Kochietum  hirsutae 
salicornietosum  herbaceae  subassoc.  nova,  and  of 
some  consociations  of  Lamprothamnion  papu- 
losum,  Potamogeton  pectinatus,  and  Juncus  acutus 
was  ascertained.  A  diffuse  phytogeographical 
description  of  these  ambients  and  a  schematic 
synthesis  of  the  individuated  types  of  vegetation  are 
given— Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00734 


GROWTH  IN  LENGTH  OF  EASTERN 
SUCKERS,  CATOSTOMUS  CATOSTOMUS 
(FORSTER),  FROM  SAGUENAY,  (IN  FRENCH), 

Montreal  Univ,  Quebec  (Canada). 
Louis-Marie  Lalancette,  and  Etienne  Magnin. 
Natur  Can.  97  (6):  667-677.  Illus.  Map.  1970.  (En- 
glish summary). 

Identifiers:  Canada,  Catostomus-Catostomus, 
Growth,  Length,  Saguenay,  Scale,  Suckers. 

The  889  specimens  used  in  this  study  were  taken 
from  the  upper  part  of  the  Saguenay  fjord.  The 
determination  of  the  age  of  each  specimen  was  ar- 
rived at  after  studying  the  scale.  The  growth  in 
length  of  the  young  is  rapid  and  similar  among  the 
female  and  male  specimens.  However,  the  growth 
rate  of  the  adults  is  somewhat  lower.  The  female, 
however,  is  always  approximately  10  mm  longer  in 
length  as  compared  to  the  male  in  the  same  age 
group.  The  female  specimens  live  longer  than  the 
male  specimens.  Whether  the  salt  concentration  in 
the  Saguenay  River  had  any  effect  on  the  growth  of 
the  eastern  longnose  sucker,  was  not  established. - 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-00735 


CHLORINATED  HYDROCARBON  INSECTI- 
CIDE RESIDUES  IN  WINTER  FLOUNDER, 
PSEUDOPLEURONECTES  AMERICANUS, 

FROM  THE  WEWEANTIC  RIVER  ESTUARY, 
MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forest  arid 
Wild  Life  Management. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00737 
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Field  02— WATER  CYCLE 
Group  2L — Estuaries 


STUDIES  ON  SEDIMENT  MOVEMENT  AT  THE 
ENTRANCE  OF  A  TIDAL  RIVER, 

Calcutta  Port  Commissioners  (India).   Hydraulic 
Study  Dept. 
A.K.Chakrabarti. 

Sedimentary  Geology,  Vol  6,  No  2,p  11  1-127,  Sep- 
tember 1971.  7  fig,  1  1  ref. 

Descriptors:  'Sediment  transport,  *Rivers,  'Estua- 
ries, Tides,  Currents  (Water),  Statistical  methods, 
Particle    size,   Sediment   load,    Deltas,   Dredging, 
Sedimentation. 
Identifiers:  Rupnarain  River  (India). 

Sediment  properties  and  their  transport  above  the 
entrance  of  the  River  Rupnarain,  India,  were  in- 
vestigated by  the  use  of  statistical  parameters  of 
grain  size  of  sediments  which  were  transported 
after  dumping  of  dredged  material  at  the  entrance 
of  the  river.  During  the  dry  season,  the  River  Rup- 
narain maintains  general  upstream  movement  of 
sediments  at  its  entrance.  A  very  small  amount  of 
the  sediment  load  accumulated  in  the  mouth  of  the 
northern  channel  and  the  rest  moves  in  the 
southern  channel.  During  freshets,  the  net  sedi- 
ment movement  is  seawards  and  whatever  materi- 
als enter  the  northern  channel  during  flood  are 
mostly  washed  back  by  the  eff.  (Knapp-USGS) 
W72-00760 


RECONNAISSANCE  OF  SEA-WATER  INTRU- 
SION ALONG  COASTAL  WASHINGTON,  1966- 
-68, 

Geological       Survey       Tacoma,      Wash.       Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-00789 


BIBLIOGRAPHY  OF  WATER  RESOURCES  OF 
THE  HAWAIIAN  ISLANDS, 

Hawaii      Univ.,      Honolulu.      Water      Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  10. 

W72-00805 


MAINTENANCE  OF  A  FUNCTIONAL  EN- 
VIRONMENT IN  THE  LOWER  PORTION  OF 
THE  HUDSON  RIVER  ESTUARY:  AN  AP- 
PRAISAL OF  THE  ESTUARY, 

Boyce  Thompson   Inst,   for   Plant   Research,   Inc., 

Yonkers,  N.  Y. 

Edward  H.  Buckley. 

Contributions  from  Boyce  Thompson  Institute,  Vol 

24,  p  387-396,  1971.  11  ref. 

Descriptors:  *Estuaries,  'Hudson  River,  *Waste 
assimilation  capacity.  Tidal  effects,  Nutrients, 
Cycling  nutrients.  Urbanization,  Marshes,  Water 
pollution  effects,  Municipal  wastes,  Submerged 
plants,  Food  chains,  Anadromous  fish,  Ecology, 
Fish  management.  Water  pollution  treatment.  Non- 
structural alternatives.  Cities,  New  York. 
Identifiers:  *New  York  City,  Toxic  effects, 
Nutrient  trap.  Biological  support  systems,  Troy 
(N.Y.). 

The  functions  of  biological,  physical,  and  chemical 
parameters  of  the  Hudson  River  estuary  that 
operate  to  make  it  a  multi-billion  dollar  waste  con- 
version system  for  the  megalopolis  which  extends 
northward  from  the  river  mouth  are  evaluated. 
Consequences  of  restricting  marshes  and  shallows 
by  railroad  embankments  and  accelerated  rates  of 
filling  and  dredging  operations,  removal  of  sub- 
merged aquatic  plants,  removel  of  toxicants  that 
can  and  can  not  be  detoxified  by  biological 
systems,  and  transition  of  raw  sewage  to  secondary 
treated  sewage,  thermal  discharges,  and  oxygen 
depletion,  are  described.  Maintenance  of  the 
present  oxygen  balance  is  viewed  with  cautious  op- 
timism if  no  further  physical  changes  are  made. 
The  ecological  approach  should  be  to  evaluate  the 
biology  as  a  necessary  support  system  for  the 
megalopolis  and  as  a  system  to  maintain  marine 
resources,  to  provide  recreation,  aesthetic  values, 
and  to  reduce  pollution  of  the  ocean.  The  size  of 


the  megalopolis  should  be  dictated  by  the  quantity 
of  support  systems  required.  Planned  deescalation 
of  certain  cities  is  preferable  to  the  stresses  of 
economic  realities  when  inefficiencies  of  size  make 
the  unit  noncompetitive.  (Auen-Wisconsin) 
W72-00844 


CLEAN  WATER  FOR  FLORIDA'S  ESTUARIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01000 


THE  OIL  INDUSTRY  AND  MULTIPLE  USE  OF 
THE  COASTAL  MARGIN, 

Fulbright,  Crooker,  Freeman,  Bates,  and  Jaworski, 

Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01012 


CLEAN  WATER  FOR  PUERTO  RICO'S  ESTUA- 
RIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01O58 


03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


SALINE  WATER  CONVERSION  REPORT  FOR 

1970-1971, 

Office  of  Saline  Water,  Washington,  D.C. 
J.  W.  Heintz,  W.  F.  Savage,  W.  S.  Gillam,  J.  L. 
Strobel,  and  J.  J.  Powell,  Jr. 

Copy  alailable  from  GPO,  Washington,  DC  20402- 
$5.75.  Office  of  Saline  Water  Report,  1971.  580  p, 
477  fig,  147  tab,  43  ref,  3  append. 

Descriptors:  *Desalination,  *Demineralization, 
'Separation  techniques,  'Desalination  plants, 
Reviews,  Saline  water,  Desalination  apparatus, 
Desalination  processes.  Water  chemistry.  Costs, 
Programs,  Project  planning. 

A  progress  report  of  saline  water  conversion  in  the 
United  States  for  1970-71  is  presented.  The  review 
includes  five  main  sections  by  different  authors: 
Section  1.  Project  Management  and  Plant  En- 
gineering, by  J.  W.  Heintz;  Section  2.  Engineering 
and  Development,  by  W.  F.  Savage;  Section  3. 
Research,  by  W.  S.  Gillam;  Section  4.  Desalting 
Feasibility  and  Economic  Studies,  by  J.  J.  Strobel; 
and  Section  5.  Program  Analysis  and  Program- 
Planning  Budgeting  System,  by  J.  L.  Powell,  Jr 
Since  the  desalination  program  began  in  1952,  the 
Office  of  Saline  Water  and  the  desalting  industry 
have  discovered  and  advanced  techniques  that  can 
convert  large  amounts  of  saline  water  into  a  pure 
product  at  reasonable  cost.  The  costs  per  1 ,000  gal- 
lons, for  example,  have  been  reduced  in  actual 
production  plants  from  about  $4.00  to  as  low  as  a 
reported  65  cents  for  desalting  scawater  and  as  low 
as  a  reported  35  cents  for  converting  brackish 
waters  of  less  mineral  content.  (Woodard-USGS) 
W72-00612 


ANNUAL  REPORT  (FY  1968)  FREEPORT  TEST 
FACILITY  AND  VERTICAL-TUBE-EVAPO- 
RATOR TEST-BED  PLANT,  FREEPORT,  TEX- 
AS. 

Stearns-Rogcr  Corp.,  Denver,  Colo. 

Available  from  U.  S.  Government  Printing  Office, 
Washington,  DC.  20402,  Price  $3.75.  Office  of 
Saline  Water  Research  and  Development  Progress 
Report  No  479,  September  1969.  293  p,  56  tab,  32 
fig,  7  ref  OSW  Contract  14-01-001-1713. 

Descriptors:  'Sea  water,  Long-tube  vertical  distil- 
lation. Saline  water.  Distillation,  Boiling,  Dcaera- 
tion,  Heat  exchangers,  Heat  transfer,  Centrifugal 
pumps.  Evaporators,  'Desalination,  Condensation, 
Operation  and  maintenance. 


Identifiers:     Heat     transmission, 
Falling-film  evaporation. 


Heat     recove 


This  report  presents  a  wide  variety  of  informatii 
findings,  and  recommendations  concerning  I 
multiple-effect  falling-film-evaporation  method 
desalination.  Most  of  the  data  included  arc  dcriv 
from  the  development  studies.  Not  only  arc  I 
technical,  logistical,  and  economical  cvaluatic 
for  Fiscal  Year  1968  operations  presented  here 
but  also  the  process  and  mechanical  dcvelopmi 
program  results  arc  related  to  the  VTE  process 
particular,  and  desalination  in  general.  Acti 
capital  and  operating  costs  are  presented  and  co 
pared  to  the  orctical  'normalized'  capital  a 
operating  costs.  Production  and  maintenance  & 
averages  are  presented;  relevant  operating  a 
maintenance  experiences  are  discussed, 
thorough  technical  evaluation  of  the  performan 
of  the  existing  process  (including  the  5-effi 
module),  the  mechanical  equipment,  and  the  cc 
struction  materials  is  included  in  this  report.  T 
process  evaluation  is  elaborated  to  inclu 
presently  defined  limitations  of  the  tempcratui 
and  concentration  ratios  for  scale-free  operation 
VTE  evaporators  without  presoftening  the  fe 
water.  An  evaluation  of  certain  process  cquipnu 
has  been  made  and  is  included.  Operations  oft 
Auxiliary  Test  Unit  are  analyzed  and  discuss< 
The  results  of  tests  with  newly  installed  cquipme 
of  advanced  design  arc  also  presented.  (Dyksti 
OSW) 
W72-006I3 


ANNUAL  REPORT  (FY  1968)  VAPOR  COl 
PRESSION  TEST  BED  PLANT  ROSWELL,  NE 
MEXICO. 

Wcstinghouse  Electric  Corp.,  Orange,  Calif.  Wal 
Province  Dept. 

Available  from  U.  S.  Government  Printing  Of  fit 
Washington,  D.C.  20402,  Price  $1.25.  Office 
Saline  Water  Research  and  Development  Rcpi 
No  421,  September  1968.  145  p,  22  tab,  31  f 
OSW  Contract  14-01-0001-1742. 

Descriptors:   'Brackish   water,   Long-tube  vertic 
distillation,  Heat  exchangers.  Heat  transfer,  'Dist 
lation.         Pumps,         Evaporators,         Deaeratio 
'Desalination,  Operation  and  maintenance. 
Identifiers:  'Vapor  compression  distillation. 

This  Fifth  Annual  Report  of  the  Roswell  Pla 
presents  the  results  obtained  from  operation  mai 
tenance  and  development  studies.  The  process  is 
double-effect,  rising  film,  evaporation  process  wi 
heat  input  via  a  vapor  compressor.  The  site  h 
been  expanded  to  include  an  auxiliary  test  ur 
(evaporator),  membrane  pilot  plants,  a  pilot  sea 
feed  water  treatment  system,  and  a  laboratory.  Tl 
operation  of  the  vapor  compression  plant  durii 
fiscal  1968  was  plagued  by  problems  with  the  vap< 
compressor  speed  increase  and  motor  Tl 
problems  culminated  with  a  destructive  failure 
the  compressor.  The  seed  slurry  method  has  bet 
used  only  for  short  run  periods,  but  has  demo 
strated  success  in  prevention  of  scale  formatio 
Modifications  of  the  seed  recovery  system  ha' 
been  required  to  make  the  system  operable. 
W72-00614 


SIXTH  ANNUAL  REPORT  FREEPORT  TES 
FACILITY,  FREEPORT,  TEXAS. 

Stearns-RogcrCorp.,  Denver,  Colo. 

Available  from  U.  S.  Government  Printing  Offic 
Washington,  D.C.  20402,  Price  $1.75.  Office  i 
Saline  Water  Research  and  Development  Progrc 
Report  No  440,  October  1969.  144  p,  9  tab,  12  fi 
OSW  Contract  14-01-001-21  8. 

Descriptors:  'Sea  water.  Long-tube  vertical  disti 
lation.  Saline  water,  Distillation,  Boiling,  Dcaer; 
tion.  Heat  exchangers,  Heat  transfer,  Ccntrifug; 
pumps.  Evaporators,  'Desalination,  Condcnsatioi 
Operation  and  maintenance. 

Identifiers:  Heat  transmission,  Heat  recover 
Falling-film  evaporation. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION  — Field  03 

Saline  Water  Conversion— Group  3A 


This  report  presents  a  wide  variety  of  information 
findings  and  recommendations  concerning  the 
Multiple-Effect  VTE  evaporation  method  of 
desalination.  The  included  data  are  derived  from 
the  results  obtained  from  operation,  maintenance, 
and  development  studies.  Not  only  are  the  techni- 
cal, logistical,  and  economical  evaluations  for 
Fiscal  Year  1967  operations  presented  herein,  but 
also  the  process  and  mechanical  development  pro- 
gram results  as  related  to  the  process  in  particular, 
and  desalination  in  general.  Actual  capital  and 
operating  costs  are  presented  and  compared  to 
theoretical  'normalized'  capital  and  operating 
costs.  Production,  cost  averages,  and  maintenance 
problems  are  also  presented.  Technical  evaluations 
of  the  existing  process,  installed  equipment,  corro- 
sion analyses,  and  construction  materials  is  in- 
cluded in  this  Report.  The  process  evaluation  is 
elaborated  to  include  presently  defined  limitations 
of  the  temperatures  and  concentration  ratios  for 
scale-free  operation  of  VTE  evaporators  without 
pre-softening  the  sea  water  feed.  An  evaluation  of 
certain  process  equipment  has  been  made  and  is  in- 
cluded, particularly  diameter  variations  for  falling 
film  tubes.  Results  of  tests  with  newly  installed  ad- 
vanced design  equipment,  and  the  more  accurate 
results  stemming  from  use  of  high-accuracy  instru- 
mentation are  tabulated  and  evaluated.  A  process 
description,  flow  diagram,  and  economic  summary 
of  the  17-Effect  Plant  is  presented  as  well  as  illus- 
trations and  descriptions  of  the  actual  modification 
work.  (Dykstra-OSW) 
W72-00615 


REVERSE  OSMOSIS  PERMEATORS  -  A 
DESIGN  STUDY,H.  W.  MCROBBIE,  AND 

Union  Carbide  Corp.,  Tarrytown,  NY. 
H.  W.  McRobbie,  and  L.  M.  Litz. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
423,  May  1969.  42  p,  10  fig,  append.  OSW  Con- 
tract 14-01-0001-1293. 

Descriptors:  *  Reverse  osmosis,  *  Membrane 
processes,  *Osmosis,  'Desalination  processes, 
•Desalination  apparatus,  Separation  techniques. 
Design,  Pilot  plants. 

A  nominal  1 ,000  gpd  high  pressure  reverse  osmosis 
pilot  plant  was  constructed  and  tested  to  demon- 
strate the  feasibility  of  achieving  a  high  membrane 
packing  density  by  housing  a  stack  of  flat-plate 
membranes  within  a  cylindrical  pressure  vessel.  A 
sandwich  type  construction  was  used  on  the  in- 
dividual membrane  elements  with  an  outer  cellu- 
lose acetate  membrane  sheath  internally  supported 
by  a  wet  strength  paper  and  50  mesh  screen.  The 
high  pressure  brine  is  on  the  shell-side,  flowing  lon- 
gitudinally along  the  membrane  leaves.  A  screen 
member  is  interposed  between  leaves  to  provide 
uniform  spacing  in  the  brine  channel  and  facilitate 
mixing.  In  the  initial  proof  test,  target  performance 
was  achieved  (22  gfd  flux,  94%  rejection  at  900  psi 
on  0.1%  NaCI  at  80%  recovery  and  100F).  Design 
details  for  the  pilot  unit  are  presented.  (Witmer- 
OSW) 
W72-006I6 


DEVELOPMENT  OF  THE  DIRECT  CONTACT 
CONDENSATION  MULTISTAGE  FLASH 
PROCESS  PHASE  HIA, 

Atomics  International,  Canoga  Park,  Calif. 

A.  L.  Kohl,  W.  B.  Suratt,  S.  Westerman,  and  T.  T. 

Shimazaki. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 

Government  Printing  Office,  Washington,  D.  C. 

20402,    Price     $  1 .00.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No 

647,  January  1971.  52  p,  13  fig,  10  tab,  4  ref.  OSW 

Contract  14-01-0001-2266. 

Descriptors:  *Desalination,  "Distillation,  "Con- 
densation, Films,  Pilot  plants.  Saline  water,  "Flash 
distillation. 

Identifiers:  Direct  contact  condensation.  Plastic 
film  analysis. 


The  over-all  objectives  of  this  program  is  to 
develop  the  Atomics  International  Direct  Contact 
Condensation  Multistage  Flash  (Al  DCC-MSF) 
Distillation  Process  for  Saline  Water  Conversion. 
The  primary  objectives  of  the  phase  covered  by  this 
report  (Phase  III  A)  were  to  procure  extended 
operation  performance  data  on  lap  welded  Tedlar 
tubes  in  the  plastic  film  heat  exchanger  (PFHE) 
test  unit;  conduct  hydraulic  studies  of  condensate 
flow  in  support  of  the  pilot  plant  design;  and  design 
a  pilot  plant  which  will  demonstrate  all  basic  fea- 
tures of  the  process,  provide  design  data  for  larger 
plants,  and  serve  as  a  test  bed  for  proposed  process 
improvements.  A  secondary  objective  was  to  con- 
tinue the  development  of  plastics  for  PFHE  use. 
(Robinson-OSW) 
W72-00617 

Brookhaven  National  Lab.,  Upton,  NY.  06Design 
Studies  on  Multistage  Flash  Distillation  Vessels, 
P.  Bezler,  J.  M.  Hendrie,  K.  C.  Hoffman,  A. 
Oltman,  and  M.  Reich. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
687,  July  1971.  89  p,  26  fig,  2  tab,  6  ref,  append. 
OSW  Contract  14-01-0001-2208. 

Descriptors:      "Distillation,      "Flash     distillation, 

"Concretes,     Concrete     construction,     Concrete 

technology,  Design. 

Identifiers:  Concrete-polymer  materials,  Computer 

stress    codes,    "Vessel    designs.    Finite    element 

method. 

A  preliminary  survey  of  vessels  for  multistage  flash 
distillation  units  using  concrete-polymer  as  a 
material  of  construction  was  undertaken.  This 
material  is  made  by  the  impregnation  of  concrete 
with  a  monomer  that  is  subsequently  polymerized 
and  has  improved  mechanical  properties  as  well  as 
increased  resistance  to  hot  brine  and  distillates. 
The  design  basis  vessel  was  a  horizontal  cylinder 
with  hemispherical  heads,  30  ft  i.  d.  x  90  ft  straight 
length,  having  no  penetrations,  supported  and  hav- 
ing a  stage  wall  baffle  every  1 5  ft.  Vessel  designs  for 
both  a  50  and  1 5  psig  operating  pressure,  all  vessesl 
suitable  for  vacuum  service,  were  evaluated.  Stan- 
dard reinforced  construction,  prestressed  construc- 
tion and  concrete-polymer  lined  ordinary  concrete 
in  both  prestressed  and  reinforced  construction 
were  analyzed  in  detail.  Stress  determinations  were 
made  through  the  use  of  two  computer  stress  codes 
based  on  the  finite  clement  method.  Stresses  were 
evaluated  at  the  design  pressure  and  under 
vacuum,  in  the  longitudinal  direction  and  at  a  cross 
section  containing  a  stage  wall,  for  each  vessel. 
Printouts  of  all  the  calculated  results  are  provided. 
Successful  vessel  designs,  as  well  as  analysis  limita- 
tions and  areas  for  future  study,  are  delineated  and 
discussed.  In  the  case  of  the  50  psig  design  basis 
vessel,  the  use  of  concrete-polymer  material  with 
prestressed  construction  permits  a  wall  thickness  of 
as  little  as  4  in. 
W72-00618 


HIGH  RECOVERY  OPTIMIZATION  STUDY, 

Envirogenics  Co.,  El  Monte,  Calif. 
S.  T.  Braunheim. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $1.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
684  June  1971.  178  p,  48  fig,  30  tab,  1  I  ref,  3  ap- 
pend OSW  Contract  14-01-0001-1835. 

Descriptors:  "Desalination,  "Reverse  osmosis, 
"Membranes,  "Brine  disposal.  Evaluation,  Mem- 
brane processes.  Osmosis,  Optimization. 

Four  representative  brackish  waters  were  analyzed, 
in  tubular  reverse  osmosis  desalting  plants  of  10 
million  gallons  per  day  capacity,  to  determine  op- 
timum product  water  recoveries  (product  to  feed 
ratio).  In  most  cases  the  optimum  recovery  was 
found  to  be  greater  than  90%  and  for  all  cases  in 
excess  of  80%  even  when  brine  disposal  cost  is 
ignored.  A  detailed  cost  model  was  developed  in- 
corporating   all    capital    and    operating    costs    as- 


sociated with  pretreatment,  desalting  and  brine 
disposal.  On  the  average  the  cost  model  showed 
that  installed  capital  costs  varied  in  a  narrow  range 
between  $3.50  and  $4.00  per  square  foot  of  mem- 
brane surface.  The  total  cost  of  desalted  water 
varied  between  21  cents  and  72  cents  per  1,000 
gallons  for  the  four  brackish  waters  studied  de- 
pending significantly  on  feed  water  composition, 
remembraning  cost,  power  cost  and  brine  disposal 
cost.  (Mattson-OSW) 
W72-00619 


PERFORMANCE  TEST  OF  HIGH  TEMPERA- 
TURE WATER  JET  COMPRESSOR  OPERAT- 
ING IN  HIGH  TEMPERATURE  RANGE, 

American  Hydrotherm  Corp.,  New  York. 
Lou  Malfitani,  and  A.  Frenzcl. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
664,  May  1971.  46  p,  23  fig.  OSW  Contract  14-01- 
0001-2165. 

Descriptors:    Desalination,    "Distillation,    "Vapor 
compression  distillation,  "Temperature,  Laborato- 
ry tests,  Cost  comparisons. 
Identifiers:  "Water  jet  compressor. 

This  report  describes  tests  made  on  a  High  Tem- 
perature Water  Jet  Vapor  Compressor  at  high 
discharge  vapor  pressures  (corresponding  to  280F) 
to  compare  performance  with  that  observed  previ- 
ously with  lower  discharge  pressures  (correspond- 
ing to  240F).  The  performance  ratio  (excess  steam 
produced  per  unit  of  steam  compressed  per  degree 
of  temperature  rise  during  compression)  was 
0.0238  when  the  HTW  was  at  1  223  psia  and  570F. 
This  agrees  with  the  performance  of  the  low  pres- 
sure jet  with  1010  psia  HTW.  The  mechanical  effi- 
ciency was  32.4%  with  1223psiaHTW,and  30.5% 
with  1010  psia  HTW,  compared  with  33.8% 
achieved  by  the  low  pressure  jet.  The  high  pressure 
jet  performed  best  with  a  19F  rise,  and  performed 
well  up  to  23F  rise,  indicating  that  the  jet  may  be 
applied  in  multi-stage  desalination  systems  with  up 
to  four  stages.  In  application  to  desalination 
systems,  the  HTW  jet  requires  only  40  Btu/lb.  of 
product  when  operating  with  a  20F  rise  over  four- 
effect  evaporator  with  a  10.1  feed  train.  With  a  sin- 
gle-effect evaporator  at  10F  rise,  the  jet  requires  61 
Btu/lb  product.  In  comparison  with  a  gas-turbine 
vapor  compression  cycle  with  power  generation, 
the  HTW  jet  using  the  excess  steam  in  a  11.1  MSF 
produced  the  same  product  ratio  with  the  same  fuel 
input,  at  31.6  cents  per  1000  gallons  compared 
with  39  cents  for  the  GT-VC  cycle,  due  to  a  capital 
cost  saving.  (Robinson-OSW ) 
W72-0O620 


DEVELOPMENT  OF  FLOW  WORK  EXCHAN- 
GERS FOR  ENERGY  RECOVERY  IN  REVERSE 
OSMOSIS  PLANTS, 

Dynatcch  R  and  D  Co.,  Cambridge,  Mass. 
Gerald  B.Gilbert. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $0.75.  Office  of  Saline  Water, 
Research  and  Development  Progress  Report  No 
672,  April  1971.  79  p,  7  tab,  27  fig.  OSW  Contract 
14-01-0001-2213. 

Descriptors:      Desalination,      "Reverse      osmosis, 
"Pilot  plants.  Membrane  processes,  Osmosis. 
Identifiers:  Energy  recovery.  Power  recovery,  Flow 
exchangers. 

The  purpose  of  this  work  was  to  evaluate  the  per- 
formance of  pilot  plant  flow  work  exchangers  built 
under  a  previous  development  program,  to  design 
automatic  control  systems  for  such  a  work 
exchanger  and  to  determine  the  general  feasibility 
of  recovering  pumping  energy  with  such  systems. 
The  report  covers  Phase  I  of  the  program  and  as 
such  provides  the  necessary  evaluation  needed  to 
support  initiation  of  Phase  II  which  will  cover  the 
design  construction  and   field   testing  of  a  larger 
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flow  work  exchanger.  Prior  work  was  conducted  by 
Kansas  State  University  (OSW  R  and  D  Progress 
Report  357)  and  resulted  in  construction  of  pilot 
plant  work  exchangers  of  both  the  piston  and 
bladder  type  with  flow  capacity  of  9  to  18  gpm. 
These  units  were  subsequently  evaluated  in  the 
Phase  I  work  at  Dynatech.  Recovery  efficiencies  of 
over  92%  have  been  reported  in  the  Phase  I  report 
and  Phase  II  has  been  authorized.  (Sieveka-OSW) 
W72-00621 


EXCHANGE  DIFFUSION  (DONNAN  SOFTEN- 
ING) AS  A  PRETREATMENT  TO  DESALINA- 
TION PROCESSES, 

Process  Research,  Inc.,  Cambridge,  Mass. 
J.  D.Smith. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.70.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
655,  May  1971.71  p,  22  tab,  26  fig.  OSW  Contract 
14-01-0001-1782. 

Descriptors:  *Water  softening,  *Ion  exchange, 
♦Hardness  (Water),  *Cation  exchange,  Ion  trans- 
port, Separation  techniques,  Diffusion,  Membrane 
processes,  Saline  water,  Sea  water. 
Identifiers:  *Donnan  equilibrium,  Calcium 
exchange,  Sulfate  removal. 

Exchange  Diffusion,  referred  to  also  as  'Donnan 
Membrane  Softening,'  is  a  selective  separation 
process  based  on  the  selective  exclusion  and  trans- 
port properties  of  thin,  flexible,  ion-exchange 
membranes.  It  is  a  technique  which  exploits  the 
Donnan  exclusion  properties  of  ion-exchange 
membranes  to  selectively  remove  bivalent  hardness 
ions  from  feed  waters  to  desalination  processes. 
Such  removal  of  scale  forming  calcium  and/or  mag- 
nesium ions  enables  the  desalting  plant  to  operate 
more  efficiently  and  results  in  sufficient  overall 
cost  reductions  not  only  to  justify  the  expense  and 
complexity  of  the  additional  treatment  but  to 
produce  lower-cost  water.  The  feasibilities  of  con- 
tinuous recirculation  of  the  regenerant  solution 
during  calcium/magnesium  exchange  from 
brackish  waters,  of  sulfate  removal  as  an  alterna- 
tive to  softening  and  seawater  softening  were  ex- 
amined. A  2000  gpd  prototype  EXD  unit  for 
brackish  water  softening  was  designed  and  built 
and  the  initial  test  program  for  this  pilot  unit  con- 
cluded. A  spiral  wound  EXD  module  was  also  con- 
structed and  preliminary  evaluation  tests  were  con- 
ducted. (Kindley-OSW) 
W72-00622 


FIELD  EVALUATION  OF  A  RADIAL-FLOW 
ROUND  STACK  ELECTRODIALYSIS  UNIT, 

AMF,  Inc.,  Stamford,  Conn. 
R.  N.  Smith,  and  R.  A.  Knight. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.00.  Office  of  Saline  Water, 
Research  and  Development  Progress  Report  No 
669,  April  1971.  87  p,  19  fig,  9  tab.  OSW  Contract 
14-01-0001-2212. 

Descriptors:  'Desalination,  *Electrodialysis, 
♦Membranes,  Membrane  processes, 

'Demineralization,  Ion  exchange,  Efficiencies. 
Identifiers:  Radial  flow. 

A  novel  design  electrodialysis  stack  having  a  circu- 
lar cross  section  and  utilizing  process  streams  that 
flow  on  a  radial  pattern  from  the  periphery  of  the 
stack  toward  its  center,  was  field  tested  in  Roswell, 
New  Mexico  on  well  water  blends  of  2000,  2500, 
and  3000  ppm  TDS,  respectively.  The  3000  ppm 
water  was  successfully  demineralized  to  500  ppm 
TDS  at  a  product  water  flux  of  100  gallons  per  day 
per  square  foot  of  ion-exchange  membrane  and  the 
2000  ppm  TDS  water  was  similarly  demineralized 
at  a  product  water  flux  of  1 80  GFD.  The  current  ef- 
ficiencies were  acceptably  high,  but  the  electrical 
energy  requirements  were  2  to  4  times  those  an- 
ticipated, even  in  view  of  the  high  product  water 
flux.  An  analysis  of  the  data  showed  that  maldis- 


tribution of  flow  from  cell  to  cell  could  account  for 
the    abnormally    high    electrical    energy    require- 
ments. (Mintz-OSW) 
W72-00623 


DEVELOPMENT  OF  DIRECT  CONTACT  CON- 
DENSATION MULTISTAGE  FLASH  DISTILLA- 
TION PROCESS  -  PHASE  I, 

Atomics  International,  Canoga  Park,  Calif. 

A.  L.  Kohl.T.  T.  Shimazaki,  J.  R.  Wetch,  and  L.  L. 

Bienvenue. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 

Government  Printing  Office,  Washington,  D.  C. 

20402  Price  $  1 .50.  Office  of  Saline  Water  R  and  D 

Progress  Report  No  475,  Sept  1969.  1 10  p,  37  fig, 

1 4  ref.  OSW  Contract  No  1 4-0 1  -000 1  - 1 680. 

Descriptors:  'Condensers,  'Turbulence,  *Heat 
exchangers,  *  Flash  distillation,  'Plastics,  Desalina- 
tion processes. 

Identifiers:  Direct  contact  condensation  multistage 
flash. 

The  feasibility  of  the  Atomics  International  Direct 
Contact  Condensation  Multistage  Flash  (DCC- 
MSF)  Distillation  Process  was  investigated  by  the 
conduct  of  analytical  and  experimental  studies  on  a 
direct  contact  condensation  module  and  a  plastic 
film  heat  exchanger.  The  studies  indicated  the 
process  to  be  feasible.  Direct  contact  condensation 
of  steam  onto  the  surface  of  water  flowing  in  open 
channels  was  accomplished  with  heat  transfer  coef- 
ficients greater  than  2000  Btu/hr/sq  ft  (1)  by 
providing  a  high  cross-flow  steam  velocity  to 
disturb  the  water  surface,  and  (2)  by  the  use  of  sim- 
ple vane  type  turbulence  promotors  in  the  water 
system.  Long  term  strength,  creep  rate,  and  re- 
sistance to  hot  brine  of  PVF  films  were  found  to  be 
adequate  for  its  use  in  plastic  film  heat  exchangers. 
A  plastic  film  heat  exchanger  was  designed, 
fabricated,  tested,  and  operated.  No  operational 
problems  were  encountered.  A  technique  was 
devised  for  fabricating  lap  welded,  plastic  film 
tubes.  (Robinson-OSW) 
W72-00624 


DEVELOPMENT  OF  STORAGE  TECHNIQUES 
FOR  REVERSE  OSMOSIS  MEMBRANES, 

Aerojet-General  Corp.,  El  Monte,  Calif. 

R.  W.  Lawrence,  B.  J.  Mechalas,  P.  H.  Allen,  and 

R.R.Jay. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 

Government  Printing  Office,  Washington,  D.  C. 

20402    Price    $1.00.    Office    of    Saline    Water, 

Research  and  Development  Progress  Report  No 

673,  April  1971.  86  p,  5  fig,  23  tab.  OSW  Contract 

14-01-0001-1666. 

Descriptors:     'Desalination,     'Reverse     osmosis, 
'Membrane  processes,  'Storage,  Membranes,  Os- 


The  objective  was  to  develop  reliable  methods  for 
the  protection  of  reverse  osmosis  membranes  dur- 
ing storage  and  handling.  Practical  methods 
amenable  to  water  treatment  plant  operations  were 
established  to  protect  reverse  osmosis  units  from 
bacterial  attack.  A  study  of  protection  of  mem- 
branes and  reverse  osmosis  units  against 
microbiological  action  was  initiated  by  screening 
25  biocidal  compounds.  Screening  tests  resulted  in 
the  choice  of  five  biocides  for  long-term  storage 
tests:  formaldehyde,  an  organic  mercury  com- 
pound, methylene  dithiocyanate  and  two  quaterna- 
ry ammonium  salts.  They  were  evaluated  at  40,  77 
and  95F  for  periods  up  to  one  year  along  with  typi- 
cal materials  of  consiruction  for  reverse  osmosis 
systems.  Tests  were  made  to  ascertain  the  approxi- 
mate temperature  limits  to  which  membranes  could 
be  subjected  for  months  without  a  change  in  per- 
formance or  in  physical  properties.  These  limits 
were  chosen  as  0  and  140F.  After  four  months 
storage  of  membranes,  no  essential  change  noted  in 
the  reverse  osmosis  properties  or  in  tensile  proper- 
ties. Dry  membranes  have  been  tested  as  a  part  of 
this  program  because  such  membranes  are  less  sub- 
ject to  bacterial  degradation.  A  useful  dry  mem- 


brane based  on  glycerol-Triton  X-100  developed 

earlier  was  evaluated. 

W72-00625 


EVALUATION  OF  CELLULOSE  ACETATE 
MEMBRANE  PROPERTIES  AS  RELATED  TO 
SYSTEM  CONFIGURATION, 

Universal  Water  Corp.,  Del'Mar,  Calif. 
S.  Manjikian,  M.  Foley,  and  C.  Allen. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
670,  April  1971.  90  p,  16  fig,  24  tab.  OSW  Con- 
tract 14-01-0001-1823. 

Descriptors:  'Desalination,  'Reverse  osmosis, 
♦Membrane  processes,  'Membrane  properties, 
Properties,  Laboratory  tests. 

Performance  of  reverse  osmosis  membranes  in 
various  configurations  was  investigated.  Mem- 
branes with  different  costing  formulations  and  heat 
treatments  were  employed.  Laboratory  bench- 
scale  tests  were  run  to  determine  effects  of  com- 
position, membrane  stretching  and  the  different 
membrane  shapes.  No  single  procedure  or  set  of 
conditions  could  lead  to  optimum  membrane 
utilization  in  all  support  configurations  studied. 
The  nature  of  the  casting  formulation,  fabrication 
procedures,  support  configuration,  and  system  ap- 
plication will  in  general  determine  membrane 
physical  and  performance  characteristics.  Physical 
deformation  under  uniaxial  elongation  or  circum- 
ferential expansion  is  deleterious  to  membrane  per- 
formance. Uniaxial  stretching  of  freshly  cast  mem- 
branes prior  to  the  water  immersion  or  complete 
gelation  stage  results  in  membranes  of  improved 
selectivity.  Membranes  utilized  in  flat  systems  ex- 
hibit high  selectivity  characteristics  while  those 
utilized  in  tubular  systems  are  characterized  by 
high  flux.  The  effect  of  increasing  brine  concentra- 
tion, pressure  and  product  recovery  ratios  on  mem- 
brane performance  is  more  critical  in  spiral  wound 
systems.  Identical  membranes  in  tubular  and  flat 
systems  will  have  better  performance  charac- 
teristics in  treating  highly  saline  solutions  at  high 
operating  pressures.  Directly  cast  membrane 
systems  have  an  inherent  disadvantage  in  applica- 
tion as  compared  with  systems  utilizing  freely  or 
separately  cast  membranes.  Casting  formulations 
could  be  modified  to  produce  membranes  tailored 
for  use  in  specific  support  configurations.  (Sieveka- 
OSW) 
W72-00626 


A  STUDY  OF  THE  PERMEABILITY  AND 
TRANSPORT  PROPERTIES  OF  RECON- 
STITUTED CELL  MEMBRANES, 

American  Cyanamid  Co.,  Stamford,  Conn. 
L.  S.  Meriwether,  L.  K.  Bjornson,  and  H.  F.  Jaillet. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.70.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
667,  June  1971.65  p.  OSW  Contract  14-30-2548. 

Descriptors.  'Biological  membranes,  'Membranes, 
'Reverse  osmosis,  'Semipermeable  membranes, 
Films,  Osmosis,  Permselective  membranes.  Separa- 
tion techniques,  Desalination. 

Identifiers:  'Lipoprotein  films,  'Red  cell  mem- 
branes, Membrane  protein,  Lipid  membranes. 

A  program  of  exploratory  research  was  undertaken 
to  determine  the  permeability  properties  of  natural 
lipoprotein  films  derived  from  red  cell  membranes. 
This  work  was  divided  into:  (I)  A  study  of  the 
physical  chemistry,  especially  the  preparation  vari- 
ables, of  the  lipoprotein  membranes,  and  (2)  Mea- 
surement of  the  permeability  properties  of  these 
membranes  on  porous  supports.  The  surface  pres- 
sure-area isotherms  were  determined  as  a  function 
of  subphase  cation,  anion,  ionic  strength  and  pH. 
The  surface  chemistry  of  the  isolated  membrane 
protein,  model  proteins  and  mixtures  of  these  with 
extracted  lipid  was  explored  on  lOmM  CaCI2.  At- 
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tempts  to  measure  the  permeability  of  the  unsup- 
ported lipoprotein  Him  failed.  Commercial  porous 
support  membranes  were  dip  coated  at  10 
dynes/cm  with  the  lipoprotein  film  by  a  modified 
Langmuir-Blodgett  technique  to  produce  up  to  50 
layers.  Film  untake  occurred  on  the  upstroke  only 
and  was  quantitative.  Conductance  measurements 
showed  essentially  no  difference  in  the  salt  permea- 
bility of  coated  versus  uncoated  supports.  CA  films 
cast  from  formulations  containing  small  quantities 
of  cell  membrane  components  displayed  large 
changes  in  water  flux  without  affecting  the  salt  re- 
jection. Increases  in  water  flux  were  found  with 
ghosts,  soluble  lipoprotein  and  isolated  protein;  a 
sharp  decrease  occurred  with  lipid  alone.  Similar 
experiments  with  cellulose  acetate  butyrate  gave 
poor  results.  The  results  reveal  the  dramatic  effect 
imparted  by  natural  membrane  components  on  the 
permeability  properties,  especially  the  water  flux, 
of  synthetic  membranes.  Further  development  of 
these  and  similar  systems  could  result  in  a  new  type 
of  desalination  membrane  having  improved  water 
flux.  Although  direct  measurement  of  the  permea- 
bility properties  of  the  unsupported  lipoprotein 
film  was  not  achieved,  study  of  the  physical  chemis- 
try of  these  films  provided  further  insight  into  the 
structural  organization  of  biological  membranes. 
(Kindley-OSW) 
W72-00627 


HIGH    RETENTION   TUBULAR    MEMBRANES 
FOR  REVERSE  OSMOSIS, 

Aerojet-General  Corp.,  El  Monte,  Calif. 

W.M.King. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 

Government  Printing  Office,  Washington,  D.  C. 

20402  Price  $0.45.  Office  of  Saline  Water  R  and  D 

Progress  Report  No  682,  April  1971.  34  p,  5  tab, 

1 2  fig,  3  ref .  OS W  Contract  14-01  -000 1-2224. 

Descriptors:  *Desalination  processes,  *Reverse  os- 
mosis, *Membrane  processes,  *Sea  water. 
Identifiers:  Casting  variables.  Cellulose  acetate. 

The  sodium  chloride  rejection  (99.2%)  of  the  tubu- 
lar cellulose  acetate/cellulose  triacetate  mem- 
branes developed  in  this  program  makes  them 
suitable  for  the  single-pass  desalination  of  sea- 
water.  Their  predicted  average  flux  and  total  water 
product  over  the  first  year  of  operation  is  12% 
greater  than  that  of  a  membrane  with  an  initial  flux 
of  10  gfd  and  a  flux  decline  parameter  of  0.04. 
(Mintz-OSW) 
W72-00628 


DEVELOPMENT  OF  FLOW  WORK  EXCHAN- 
GERS FOR  ENERGY  RECOVERY  IN  REVERSE 
OSMOSIS  PLANTS, 

Dynatech  R  and  D  Co.,  Cambridge,  Mass. 
G.B.Gilbert. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
680,  April  1971.  87  p,  25  fig,  9  tab,  5  ref.  OSW 
Contract  14-01-0001-2213. 

Descriptors:  'Energy  transfer,  'Reverse  osmosis, 
Desalination  apparatus,  Desalination  processes. 
Identifiers:      *Flow      work     exchanger,      Energy 
recovery. 

The  flow  work  exchanger  is  a  piston-and-cylinder 
arrangement  in  which  high-pressure  brine  discharg- 
ing from  a  reverse  osmosis  desalination  system  is 
used  to  pressurize  a  portion  of  the  feed  stream  to 
the  system.  Two  cylinders  are  used  in  the 
exchanger  so  as  to  achieve  a  nearly-steady  output 
despite  the  cyclical  operation  of  each  cylinder. 
Two  low-pressure-rise  pumps  are  required  to  make 
up  for  friction  losses  (primarily  in  the  values  and 
piping);  one  pump  is  in  the  high  pressure  brine  and 
the  other  in  the  feed  stream.  The  overall  efficiency 
of  the  exchanger  exceeded  92%  in  the  9-to- 1  8  gpm 
capacity  range,  at  system  pressures  above  1000 
psig.  (Mintz-OSW) 
W72-00629 


DESIGN  AND  FURNISHING  FLASH  ENHAN- 
CERS FOR  MSF  TEST  MODULE, 

Desalting  Systems  and  Services,  Inc.,  Fort  Lau- 
derdale, Fla. 
CD.  Hornburg. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report, 
February  1971.  51  p,  19  fig.  OSW  Contract  14-01- 
0001-2328. 

Descriptors:  'Desalination  apparatus,  'Distillation, 
'Flash  distillation,  Desalination  processes. 
Identifiers:  Flash  enhancers. 

A  suitable  flashing  enhancer  was  developed  which 
will  cause  more  complete  flashing  especially  at  the 
low  temperature  end  of  the  plant.  An  enhancer  was 
initially  designed  and  tested  in  a  pilot  plant  at 
Wrightsville  Beach  Test  Facility,  North  Carolina. 
Based  upon  the  test  results,  the  flash  enhancer 
design  was  refined  and  three  sets  of  the  enhancers 
were  fabricated  for  installation  in  the  large 
multistage  flash  module  at  San  Diego  Test  Facility, 
Chula  Vista,  California.  These  enhancers  will  be  in- 
stalled and  tested  as  part  of  the  development  pro- 
gram at  San  Diego  Facility.  (Robinson-OSW) 
W72-00630 


DEVELOPMENT  OF  MODIFIED  PROTEIN 
FILMS  FOR  DESALINATION  BY  REVERSE  OS- 
MOSIS, 

Harris  Research  Labs.,  Rockville,  Md. 
N.  R.  S.  Hollies,  H.  Y.  Hsiao,  and  B.  S.  Watson. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
663,  July  1971.  35  p,  10  ref.  OSW  Contract  14-30- 
2540. 

Descriptors:  'Membranes,  'Reverse  osmosis, 
'Semipermeable  membranes.  Desalination 
processes,  Separation  techniques,  Osmosis,  Perm- 
selective  membranes,  Films,  Permeability. 
Identifiers:  'Zein  films,  'Protein  films,  Corn 
protein,  Hollow  fibers,  Crosslinked  zein  films. 

Zein  was  prepared  in  the  form  of  hollow  fibers,  as 
ultrathin  films  on  porous  substrates,  and  as  flat 
films,  each  crosslinked  and  cured  to  achieve  insolu- 
bility in  water  and  withstand  the  high  pressures  en- 
countered in  reverse  osmosis  applications.  Hollow 
fibers  were  prepared  by  spinning  zein  dissolved  in 
isopropyl  alcohol/water  or  chloroform/methyl  al- 
cohol mixtures  to  which  were  added  a  formal- 
dehyde-type crosslinking  agent  and  catalyst.  The 
hollow  fibers  were  formed  in  the  drying  step  follow- 
ing spinning  and  later  cured  at  1 50C  to  achieve  sta- 
bility in  water.  Similar  zein  solutions  were  used  to 
prepare  ultrathin  zein  films  on  a  polyacrylonitrile- 
polyvinylchloride  filter  paper  (Acropor  AN-450) 
of  uniform  pore  size.  Water  flux  of  1  gfd  was 
achieved  at  a  salt-rejection  figure  of  65%  and  0.4 
gfd  at  90%  rejection  for  two  films  tested  at  1 200  psi 
after  50  hours  of  testing  at  lower  pressures.  Zein 
solutions  containing  a  formaldehyde-type  cross- 
linking  agent  and  fortified  with  a  polymer  additive 
such  as  polyacrylic  acid  or  polyethylene  glycol 
were  cast  into  sheets.  Samples  of  one  of  these  were 
found  to  give  a  water  flux  in  excess  of  I  gfd  at  94% 
salt  rejection  in  short-term  tests  at  600  psi.  All 
reverse  osmosis  tests  were  carried  out  using  0.5% 
NaCI  solutions.  (Lee  M.  Kindley-OSW) 
W72-00631 


PROPERTIES  OF  SOLUTIONS, 

Oak  Ridge  National  Lab.,  Tenn. 
R.  J.  Raridon. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.25.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
685,  July  1971.  I  17  p.  OSW  Contract  14-01-0001- 
937. 


Descriptors:  'Saline  water  systems,  'Aqueous  solu- 
tions, Desalination,  'Thermodynamics,  Elec- 
trolytes, Physiocochemical  properties.  Ion  trans- 
port. 

Studies  were  undertaken  to  provide  information  on 
the  thermodynamic  and  transport  properties  of 
aqueous  and  nonaqueous  electrolyte  solutions  and 
of  two-phase  equilibria.  The  specific  studies  were 
selected  either  because  of  their  direct  pertinence  to 
desalination  problems  or  because  they  might  reveal 
information  in  areas  where  deeper  understanding 
seemed  most  urgent.  Various  standard  physical- 
chemical  techniques  were  employed,  including 
solubility  measurements,  distribution  coefficient 
measurements,  emf  measurements,  vapor-phase 
equilibrations  and  self-diffusion  coefficient  mea- 
surements. Radiometric  techniques  were  used  in 
several  cases.  This  report  contains  21  reprints  and 
is  divided  into  parts  dealing  with  ( I  )  properties  of 
aqueous  systems,  (2)  properties  of  water-organic 
systems,  and  (3)  high-temperature  phase  studies. 
(McCoy-OSW) 
W72-00632 


CONCEPTUAL  DESIGN  STUDY  ON  ELEC- 
TRODIALYSIS  MEMBRANE  ASSEMBLY 
MODULAR  UNIT  DESIGN, 

Negev  Inst,  for  Arid  Zone  Research,  Beersheba 

(Israel). 

J.  Schechter,  and  C.  Forgacs. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 

Government  Printing  Office,  Washington,  D.  C. 

20402     Price     $1.00.     Office    of    Saline     Water 

Research  and   Development   Progress  Report  No 

681,  April  1971.  99  p.  OSW  Contract  14-01-0001- 

1810. 

Descriptors:  'Desalination,  'Electrodialysis, 
'Membranes,  Membrane  processes,  Design, 
Desalination  apparatus. 

Two  alternative  types  of  a  new  Electrodialysis 
Membrane  Assembly  Modular  Unit  are  presented. 
These  units  utilize  two  concepts,  namely,  the  cross 
flow  of  the  two  process  streams  and  the  thin  and 
short  diluate  compartment.  Detailed  design  per- 
formance data  and  cost  estimates  are  given.  The 
new  units  seem  superior  to  those  in  current  practi- 
cal use.  Their  main  feature  is  that  they  enable  sin- 
gle stage  desalination  of  almost  any  type  of 
brackish  water.  Approximate  economic  calcula- 
tions show  that  brackish  water  can  be  desalinated 
in  large  electrodialysis  plants  based  on  these  modu- 
lar units  at  a  total  production  cost  of  28-32 
cents/1000  gal  (depending  on  membrane  price)  in 
1  MGD  plants,  and  at  16-19  cents/ 1000  gal  in  50 
MGD  plants  (excluding  scale  control).  The  total 
capital  cost  per  gallon  per  day  production  would  be 
47-53  cents  for  1  MGD  plants  and  23-29  cents  for 
50  MGD  plants.  (  Mintz-OSW ) 
W72-00633 


LARGE  DESALTING  PLANTS:  PROGRESS  IN 
TECHNOLOGY  -  APPLICATIONS  OF  ATOMIC 
ENERGY, 

International  Conference  on  the  Peaceful  Uses  of 

Atomic  Energy,  Geneva  (Switzerland). 

E.  H.  Sieveka,  and  I.  Spiewak. 

Availability:   Unipub,   Inc,   P.  O.   Box   433,   New 

York,    N.    Y.    10016.    1971    Geneva   Conference 

Paper,  Nuclear  USA  -  Vol  1 ,  A/CONF-49/P-05  I ,  p 

1.9-15-31. 

Descriptors:  'Desalination,  'Nuclear  powerplants, 
'Saline  water  conversion,  'Water  quality, 
'Desalination  plants,  'Desalination  processes, 
Reclaimed  water,  Agriculture,  Agronomy,  Operat- 
ing cost,  Operations,  Crops,  Irrigation  practices, 
Soil  management. 
Identifiers:  Crop  science. 

With  million-gallon-per-day  desalting  plants  now 
an  established  new  source  of  fresh  water  from  the 
seas,  the  Office  of  Saline  Water  is  moving  ahead 
with  a  program  to  further  advance  technology  for 
super-sized  production  plants.  Although,  through 
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the  use  of  multi-stage  flash  (MSF)  module  at  the 
San  Diego  Test  Facility,  OWS  can  report  that  a  50- 
million-gallons-per-day  (MGD)  MSF  plant  could 
be  built  with  confidence  on  the  basis  of  present 
technology.  This  2.6  MGD  module  has  been 
operating  for  3  years.  It  has  provided  data  on  ac- 
ceptable operating  methods,  means  of  controlling 
large  systems,  and  component  designs  for  plants  in 
the  size  range  of  50  MGD.  Serving  as  basic  units, 
these  50  MGD  plants  could  be  combined  and  util- 
ized for  the  production  of  150  MGD  or  more  of 
fresh  water.  Studies  indicate  that  construction  of  a 
250  MGD  MTE/MSF  plant  could  be  accomplished 
at  a  reduction  of  about  30  percent  in  capital  cost 
relative  to  an  MSF  plant  and  a  resulting  decrease  of 
15  percent  in  product  water  cost.  It  can  be  stated 
that  significant  reductions  in  water  cost  have  been 
achieved,  and  that  continued  effort  should  bring 
about  additional  progress.  The  combination  of  sea- 
water  distillation  with  nuclear  power  production  in 
large  dual-purpose  plants  appears  to  be  an  impor- 
tant step  in  making  desalting  a  major  contributor  to 
water  supply  in  the  future.  Many  thousands  of 
megawatts  of  nuclear  capacity  will  be  designed  in 
this  form  in  the  next  30  years.  (Houser-NSIC) 
W72-00952 


NUCLEAR  USA  -  PEACEFUL  USES  OF 
ATOMIC  ENERGY,  VOL  1  AND  2,  GENEVA, 
SWITZERLAND,  SEPTEMBER  6-16,  1971. 

International  Conference  on  Peaceful  Uses  of 
Atomic  Energy,  Geneva  (Switzerland). 

Availability:  Unipub,  Inc,  P.O.  Box  433,  New  York, 
N.Y.  10016.  Nuclear  USA,  Vol  1  and  2,  A/CONF- 
49/P,  September  6- 16,  1971. 

Descriptors:  *Nuclear  powerplants,  'Thermal 
powerplants,  'Environmental  effects,  *Water  pol- 
lution effects,  Rivers,  Aquatic  life,  Desalination, 
Water  resources,  Water  quality,  Agronomy,  Saline 
water  conversion,  Irrigation  practices,  Soil 
management,  Crops. 

A  total  of  59  US  papers  for  the  Fourth  United  Na- 
tions International  Conference  on  the  Peaceful 
Uses  of  Atomic  Energy  held  in  Geneva,  Switzer- 
land, September  6-16,  1971 .  Many  aspects  of  reac- 
tor development  are  discussed  including  safety, 
costs,  desalination,  agroindustrial  complex,  fuels 
costs  and  their  management,  radiation  effects, 
waste  management,  legislative  and  regulatory 
aspects,  medical  applications  of  radioisotopes, 
radiation  biology,  and  international  cooperation  in 
the  nuclear  industry.  (Houser-NSIC) 
W72-00954 


NUCLEAR  POWER  FOR  DESALINATION  AND 
AGRO-INDUSTRIAL  COMPLEXES, 

International  Conference  on  Peaceful  Uses  of 
Atomic  Energy,  Geneva  (Switzerland). 
James  T.  Ramey,  and  R.  Phillip  Hammond. 
Availability:  Unipub,  Inc,  P.O.  Box  433,  New  York, 
N.Y.  10016.  1971  Geneva  Conference  Paper, 
Nuclear  USA  -  Vol  I,  A/CONF-49/P-05D,  p  1.9 
thru  1.9-14. 

Descriptors:  'Nuclear  powerplants,  'Desalination, 
'Saline  water  conversion,  'Water  quality, 
'Desalination  plants,  'Desalination  processes, 
'Water  control,  'Water  treatment,  Reclaimed 
water,  Irrigation  systems.  Water  resources, 
Agriculture,  Agronomy,  Crops,  Irrigation  prac- 
tices, Soil  management. 
Identifiers:  Agro-Industrial  complex. 

Of  equal  importance,  with  nuclear  energy  as  a 
power  source,  the  vast  energy  resources  of  the 
atom  would  be  joined  with  the  unlimited  waters  of 
the  sea  to  provide  a  long-term  solution  to  two  of 
man's  most  fundamental  needs-energy  and  water. 
The  use  of  nuclear  energy  would  also  make  large- 
scale  desalting  free  of  dependence  on  nearby 
sources  of  conventional  energy,  whether  hydraulic 
or  fossil,  and  enable  it  to  be  applied  throughout  the 
world's  coastal  regions.  It  thus  creates  the  prospect 
of  opening  up  for  extensive  human  habitation  vast 


areas  of  presently  barren  territory  in  many  arid  re- 
gions of  the  world.  In  so  doing,  nuclear  desalting  of- 
fers a  solution  to  the  problem  of  meeting  still 
another  of  man's  fundamental  needs— that  for  land. 
The  combination  of  all  of  these-energy,  water  and 
land-leads  directly  to  the  creation  of  new  food 
resources.  Thus,  large-scale  nuclear  desalting  of- 
fers the  prospect  of  a  major  breakthrough  in  meet- 
ing the  most  basic  needs  of  the  world's  growing 
population.  The  need  for  energy  centers  are 
discussed  along  with  their  many  possibilities  and 
application.  (Houser-NSIC) 
W72-O0955 


INFLUENCE  OF  IRON  ON  THE 

PHYSICOCHEMICAL  STATE  OF  RADIOELE- 
MENTS  IN  SEA  WATER, 

R.  N.  Bernovskaya,  and  Yu.  A.  Bogdanov. 

Soviet  Radiochemistry,  Vol  13,  No  1,  p  158-160, 

January-February,  1971. 

Descriptors:  'Water  pollution  treatment, 
'Radioactivity  techniques,  'Radioisotopes,  Sorp- 
tion, Adsorption,  Chemical  precipitation,  Solubili- 
ty, Hydrogen  ion  concentration,  Sea  water.  On-site 
investigation,  Cruises,  Radiochemical  analysis. 
Tracking  techniques,  Tracers,  Water  pollution  ef- 
fects, Environment,  Nuclear  wastes,  Iron  com- 
pounds. 

Identifiers:  Niobium  radioisotopes,  Cerium 
radioisotopes,  Yttrium  radioisotopes,  Iron 
radioisotopes. 

In  pH  8  sea  water,  80%  of  the  iron  is  in  the  form  of 
an  insoluble  suspension  (FeOH).  Removal  of  25 
microg/l  of  certain  radionuclides  (Ce-144,  Y-91, 
Nb-95)  was  about  90%  by  coprecipitation  with 
about  25%  microg/l  of  iron;  but  removal  of  others 
(Co-57,  Tc-99)  was  small.  It  is  suggested  that  such 
a  treatment  may  be  useful  for  radioactive-effluent 
decontamination  or  in  radiochemical  analysis,  and 
that  iron  probably  plays  a  role  in  the  transport  of 
fission  fragments  in  the  environment.  (Bopp-NSIC) 
W72-00956 


WATER  PERMEATION  ACROSS  ULTRATHIN 
(BLACK)  LIPID  MEMBRANES, 

Michigan  State  Univ.,  East  Lansing. 

H.T.Tien. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government    Printing    Office,    Washington,    DC. 

20402.     Price    $0.35.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No. 

696,  September  1971.  23  p,  5  fig,  3  tab.  Grant  No. 

14-01-0001-2122. 

Descriptors:  'Membranes,  'Permselective  mem- 
branes. Osmosis,  Permeability,  Lipids,  Films,  Thin 
films.  Biological  membranes,  Photoactivation, 
'Desalination. 

Identifiers:  'Black  lipid  membranes,  'Water  trans- 
port, Chloroplasts,  Ultrathin  films,  Photoactive  pig- 
ments. 

The  black  lipid  membranes  (BLM)  of  Rudin- 
Mueller-Tien  type  have  been  studied  with  the  ob- 
jective to  determine  the  mechanism  of  water  trans- 
port and  to  relating  the  effect  of  structure  or  com- 
position of  the  latter  to  their  water/salt  transport 
properties.  The  effects  of  physical  parameters  such 
as  pressure,  concentration,  and  electrical  potential 
differences  on  the  transport  of  water  and  various 
solutes  were  also  investigated.  The  water  permea- 
bility coefficients,  Po,  were  determined  for  BLM 
formed  from  oxidized  cholesterol,  cholesterol-DAP 
(dodecyl  acid  phosphate),  cholesterol-HDTAB 
(hexadecyl-trimethylammonium  bromide),  and 
chloroplast  extracts.  The  temperature  dependence 
of  Po  for  BLM  generated  from  chloroplast  extracts 
was  also  measured  in  the  range  of  I  7. 5-34. 0C.  Ex- 
perimental activation  energy  was  calculated  to  be 
4.2  plus  or  minus  0.5  Kcal/mole.  From  the  tem- 
perature-permeability coefficient  data,  various 
derived  quantities  from  absolute  reaction  rate 
theory  have  been  evaluated.  With  the  chloroplast 
BLM  it  has  been  demonstrated  that  photoelectric 
effects  arc  possible.  Further,  it  has  been  observed 


that  transport  of  water  can  be  initiated  by  light.  The 
best  value  obtained  is  70  mu  1/sq  hr-cm.  BLM  con- 
stituted from  photoactive  pigments  are  a  unique 
model  system  for  study  which  could  aid  in  the  un- 
derstanding and  exploitation  of  the  photolysis  of 
water.  (OSW  abstract) 
W72-01113 


ENGINEERING  AND  ECONOMIC  EVALUA- 
TION OF  GATX  CONCEPTS  FOR  REVERSE 
OSMOSIS  MODULES  USING  POROUS  TUBES 
WITH  EXTERNAL  MEMBRANES, 

Kaiser  Engineers,  Oakland,  Calif. 
F.  L.  Harris,  and  G.  B.  Humphreys. 
For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402.  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Report  No.  642,  April 
1971.  46  p,  6  tab,  7  ref.  Contract  No.  14-01-0001- 
1669. 

Descriptors:     'Desalination,     'Reverse     osmosis, 
'Membranes,  Membrane  processes,  Costs. 
Identifiers:  External  membranes. 

The  results  of  an  engineering  and  economic  evalua- 
tion of  three  reverse  osmosis  concepts  developed 
by  the  General  American  Research  Division  of 
General  American  Transportation  Corporation  are 
presented.  The  three  designs,  based  on  porous  sup- 
port tubes  with  external  membranes  in  a  shell-and- 
tube  configuration,  are  'conventional'  shell-and- 
tube,  spiral  baffle,  and  concentric  helical.  The  fol- 
lowing factors  are  considered  in  the  evaluation:  the 
hydrodynamic  analysis,  the  module  components, 
the  costs  for  large-scale  plants,  and  the  advantages 
or  disadvantages  of  each  concept  as  compared  to 
large-scale  tubular  module  design.  The  spiral  baffle 
and  concentric  helical  concepts  do  not  warrant 
further  development  and  the  shell-and-tube  design 
should  be  further  studied  and  analyzed.  (OSW  ab- 
stract) 
W72-01114 


A  COST  EFFECTIVENESS  STUDY  ON 
PRETREATMENT  METHODS  SUITABLE  FOR 
INTEGRATION  TO  MEMBRANE  DESALTING 
PLANTS, 

Permutit  Research  and  Development  Center,  Prin- 
ceton, N.J. 

J.S.Kneale.andE.  M.Kelley. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402.  Price  $2.75.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
425,  May  1969.  241  p,  3  tab,  16  fig,  8  ref.  Office  of 
Saline  Water  Contract  1 4-0 1  -000 1-1259. 

Descriptors:  'Desalination,  'Membrane  processes, 
Brackish   water,   Cost   analysis.   Desalination   ap- 
paratus. 
Identifiers:  'Pretreatment. 

The  cost  of  pretreatment  is  extremely  high  for  the 
benefits  derived.  The  final  economics  of  including 
pretreatment  in  a  membrane  desalting  plant  can 
only  be  determined  when  these  data  are  included  in 
a  complete  plant  study  including  waste  disposal. 
There  is  no  universal  treatment  method  that  can 
cover  all  flow  rates  and  raw  water  characteristics. 
Each  brackish  water  being  considered  should  be 
studied  individually.  The  type  of  membrane  desalt- 
ing process,  electrodialysis  or  reverse  osmosis,  will 
have  considerable  influence  on  the  extent  of  the 
pretreatment  required.  The  installed  cold  process 
costs  can  be  applied  to  waters  other  than  those  in- 
cluded in  this  study  with  more  accuracy  than  can 
the  ion  exchange  costs.  The  total  operating  cost  is 
heavily  influenced  by  the  chemical  composition  of 
the  water.  Since  the  cost  of  chemicals  is  a  major 
operating  cost,  the  recovery  of  reacting  chemicals 
from  the  waste  streams  should  be  considered  in  the 
economic  analysis  of  large  plants  (over  5  mgd). 
(OSW  abstract) 
W72-0I  115 
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DEVELOPMENT         OF         POLVPHENYLENE 
OXIDE  MEMBRANES, 

General  Electric  Co.,  Lynn,  Mass. 

P.  Chludzinski,  J.  F.  Austin,  and  J.  Enos. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government   Printing   Office,   Washington,   D.C. 

20402.    Price    $1.25.    Office    of    Saline    Water 

Research  and  Development  Report  No.  697,  June 

1971.65  p,  21  fig,7tab.OSW  14-30-2627. 

Descriptors:     'Desalination,     'Reverse     osmosis, 

•Membrane    processes,    Ion    exchange,    Brackish 

water. 

Identifiers:  Sulfonated  polyphenylene  oxide. 

The  reproducibility  of  the  manufacturing  process 
used  to  produce  sulfonated  polyphenylene  oxide 
membranes  was  improved  for  use  in  the  reverse  os- 
mosis purification  of  brackish  water.  A  final 
polymer  and  membrane  manufacturing  procedure 
was  devised  based  on  the  effects  of  various  process 
variables  on  membrane  performance.  Three  final 
batches  each  consisting  of  seven  to  twelve  mem- 
branes were  manufactured  and  found  to  be 
reproducible  in  flux  to  about  plus  or  minus  25% 
and  in  rejection  to  plus  or  minus  5%.  The  reprodu- 
cibility of  flux  of  different  pieces  within  any  one 
membrane  was  within  plus  or  minus  3%,  suggesting 
that  the  wider  variation  in  performance  from  mem- 
brane to  membrane  was  due  to  human  factors  in 
the  manual  casting  step.  Although  the  performance 
varied  plus  or  minus  25%,  the  final  membranes 
fabricated  to  verify  the  manufacturing  process 
showed  that  96%  of  the  membranes  equalled  or  ex- 
ceeded the  contract  goals.  That  is,  almost  all  of  the 
final  membranes  showed  better  than  25  gfd  flux 
and  85%  salt  rejection  when  operated  on  natural 
Webster  water  at  1  100  psig  and  130F.  (OSW  ab- 
stract) 
W72-01116 


SEAWATER    TUBULAR    REVERSE    OSMOSIS 
MEMBRANES, 

EnvirogenicsCo.,  El  Monte, Calif. 

W.M.King,  and  ML.  O'Hair. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government    Printing   Office,   Washington,   D.C. 

20402.    Price    $0.70.    Office    of    Saline    Water 

Research  and  Development  Report  No.  695,  June 

1971.  42  p,  1 1  tab,  16  fig,  3  ref.  OSW  14-30-2664. 

Descriptors:     'Desalination,     'Reverse     osmosis, 

•Membrane    processes,    Seawater,    *Desalination 

apparatus. 

Identifiers:    Cellulose    acetate,   Tubular   element, 

Membrane  casting  variables. 

When  extruded  into  Dacron  liners  and  tested  with 
3.5%  sodium  chloride  at  1500  psi,  membranes 
prepared  from  casting  solutions  comprised  of  cellu- 
lose acetate,  E-398-3,  cellulose  triacetate,  A-432- 
I30B,  dioxane,  acetone  and  acetic  acid  typically 
exhibit  initial  fluxes  of  10  to  12  gfd  and  greater 
than  99%  salt  rejection.  The  same  membranes  have 
been  evaluated  with  actual  seawater  in  the  labora- 
tory in  a  portable  module  consisting  of  ten  5-ft 
long,  9/16-in.  diameter  tubular  membrane  ele- 
ments, feed  pump,  high  pressure  pump,  filter  and 
associated  controls.  A  logarithmic  flux-time  slope 
of  0.042  was  calculated  for  the  317  hr  test  period, 
which  coupled  with  an  initial  flux  of  11.7  gfd 
should  produce  and  annual  productivity  equal  to  a 
membrane  with  an  initial  flux  of  10  gfd  and  a 
logarthmic  flux-time  slope  of  0.024.  The  salt  rejec- 
tion of  99.3%  is  ample  for  the  single-pass  desalina- 
tion of  seawater  at  economical  recovery  rates. 
(OSW  abstract) 
W72-01  I  17 


REGENERATION  OF  CELLULOSE  ACETATE 
MEMBRANES, 

EnvirogenicsCo.,  El  Monte, Calif. 

W.  S.  Higley,  and  C.  W.  Saltonstall,  Jr. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government    Printing   Office,    Washington,    D.C. 

20402.    Price    $0.40.    Office    of    Saline    Water 

Research  and  Development  Report  No.  694,  June 

1971.  30  p,  10  tab,  3  ref.  OSW  14-30-2646. 


Descriptors:     *Desalination,     *Reverse     osmosis, 
•Membrane  processes,  Repairing,  Sealants. 
Identifiers:   *  Membrane  regeneration,  Membrane 
cleaning.  Flux  restoration,  Cellulose  acetate. 

The  regeneration  and  repair  of  membranes  on  this 
program  was  conducted  using  two  different  types 
of  cellulose  acetate  membrane.  The  regeneration 
process,  using  hot  dilute  acetic  acid  solution  was 
optimized  for  use  with  compacted  cellulose 
diacetate  membranes  with  a  degree  of  substitution 
(ds)  of  2.45.  This  process  was  not  successful,  how- 
ever, with  compacted  membrane  prepared  from  a 
blend  (ds  2.63)  of  cellulose  diacetate  and  cellulose 
triacetate.  For  these  membranes,  an  ambient  tem- 
perature process  was  developed  using  a  much 
stronger  acetic  acid  solution.  Periodic  regeneration 
and  long-term  flux  decline  studies  were  conducted. 
The  ambient  temperature  regeneration  process  was 
successfully  demonstrated  with  tubular  blend  mem- 
branes but  requires  further  modifications  for  its 
complete  adaptation.  Essentially  complete  repair 
of  membranes  containing  punched  holes  was 
demonstrated  using  membrane  sealants  in  colloidal 
form.  (OSW  abstract) 
W72-01I18 

3B.  Water  Yield  Improvement 


SYMPOSIUM       ON       ENGINEERING       WITH 
NUCLEAR  EXPLOSIVES. 

American  Nuclear  Society,  Washington,  D.C;  and 
Atomic  Energy  Commission,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08H. 
W72-00966 


NUCLEAR         EXPLOSIVES        IN         WATER- 
-RESOURCE  MANAGEMENT, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00969 


PROJECT      AQUARIUS      -      CONTROL      OF 
RADIOISOTOPES  AND  SAFETY, 

Arizona  Univ.,  Tucson.  Dept.  of  Nuclear  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  08H. 
W72-00970 

3C.  Use  of  Water  of  Impaired 
Quality 


SOILS  OF  THE  ARID  ZONE  AS  AN  OBJECT  OF 
IRRIGATION,  (IN  RUSSIAN). 

222p.  Illus.  Naiika:  Moscow.  1968. 
Identifiers:    Arid,    Desalination,    Dokuchaev,    In- 
stitute,   Irrigation,    Science,    Soil,    Soils,    Stable, 
USSR,  Zone. 

A  description  is  given  of  the  possible  sources  of  soil 
salination  in  the  desert  zone,  the  modes  of  migra- 
tion of  salts  and  their  accumulation  in  soils  and 
groundwaters,  distribution  of  saline  soils,  types  of 
watersalt  balance,  irrigation  waters  and  their  clas- 
sification. The  optimum  irrigation  regimes  for  soils 
on  Soviet  Asian  territories  are  examined.  Condi- 
tions for  stable  desalination  of  saline  soils  and 
means  for  their  agricultural  utilization  are  con- 
sidered.--Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-00672 


SALINITY  RESPONSE  OF  CULTIVARS  OF 
BUFFEL  GRASS  (CENCHRUS  CILIARIS), 

Dep.  Primary  Ind.,  Blackall,  Queensl.,  Aust.  De- 
partment of  Primary  Industries,  Blackall  (Aus- 
tralia). 

T.  W.  G.  Graham,  and  L.  R.Humphreys. 
Aust  J  Exp  Agr  Ahim  Husb.  10  (47):  725-728.  Il- 
lus. 1970. 

Identifiers:  Buffel,  Cenchrus-Ciliaris-M,  Cultivars, 
Grass-M,  Salinity,  Yields. 


Five  buffel  grass  cultivars  were  grown  in  solution 
culture  at  levels  of  0.5,  40,  80,  and  160  meq 
NaCI/1.  Yields  did  not  differ  between  cultivars  at 
the  highest  level  of  NaCl,  and  the  more  productive 
cultivars  under  low  salinity  conditions,  Tarewin- 
nabar,  Biloela,  and  American,  suffered  greatest 
potential  yield  reduction  and  accumulated  highest 
Na  concentrations.  Biloela  cultivar  maintained 
relatively  high  yields  up  to  the  80  meq  NaCI/level  — 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00683 


SALT  TOLERANCE  STUDIES  ON  SOME 
BAJRA  (PENNISETUM  TYPHOIDES)  VARIE- 
TIES AT  GERMINATION  STAGE, 

G.  L.  Maliwal,  and  K.  V.  Paliwal. 
J  Indian  Soc  Soil  Sci.  18  (2):  209-214.  1970. 
Identifiers:  Bajra-M,  Germination,  Irrigation,  Pen- 
nisetum-Typhoides-M,  Salt,  Tolerance,  Varieties. 

Fifteen  P.  typhoides  varieties  were  studied  for  the 
relative  salt  and  alkali  tolerance  at  germination 
stage  using  5  levels  each  of  salinity  and  sodium  ad- 
sorption ratio  (SAR).  The  time  of  emergence  was 
delayed  and  the  percentage  germination  decreased 
as  the  salinity,  SAR  or  both  were  increased.  Multi- 
ple correlation  showed  that  germination  is  more 
adversely  affected  by  increase  of  salinity  than  SAR. 
Significant  varietal  differences  in  salt  tolerance  at 
the  germination  stage  were  observed. --Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-00689 


RESIDUAL  SALINIZATION  OF  VIRGIN  SOILS 
AND  GROUNDWATER  IN  THE 

SOUTHWESTERN  PART  OF  THE  GOLOD- 
NAYA  STEEPE  (OSTATOCHNOYE 

ZASOLENIYE  TSELINNYKH  POCHV  I  GRUN- 
TOVYKH  VOD  YUGO-ZAPADNOY  CHASTI 
GOLODNOY  STEPI), 

Central    Asian    State    Inst,    for    the    Design    and 
Planning  of  Irrigation  Structures  and  Rural  Electric 
Powerplants,  Tashkent  ( USSR ). 
V.  V.  Maslennikov. 

Pochvovedeniye,  No  1,  p  43-50,  January  1971.  1 
fig,  3  tab,  4  ref. 

Descriptors:  Salinity,  'Salts,  'Groundwater,  'Land 
reclamation,  Water  quality,  Water  chemistry, 
Water  analysis,  Chemical  analysis,  Soil  physical 
properties,  Particle  size,  Carbonates,  Chlorides, 
Sulfates,  Subsurface  drainage,  Irrigation,  Drainage 
practices,  Drainage  systems,  Grasslands. 
Identifiers:  'USSR,  'Golodnaya  Steppe,  'Saliniza- 
tion,  Secondary  salinization,  Residual  salinization, 
Virgin  soils,  Alluvial  fans. 

One  of  the  basic  causes  of  secondary  salinization 
on  newly  reclaimed  lands  of  the  Golodnaya  Steppe 
is  the  deep  residual  salinization  of  the  soils  and 
groundwater.  Subsurface  drainage  conditions  are 
poor  in  the  southwestern  part  of  the  steppe  due  to 
the  absence  of  permeable  rocks,  while  the  presence 
of  salts  in  the  soils  and  groundwater  creates  favora- 
ble conditions  for  secondary  salinization.  Four  soil- 
reclamation  regions  are  identified  on  the  basis  of 
the  hydraulic  properties  of  the  soils,  the  nature  and 
degree  of  salinity  of  the  soil  and  groundwater,  and 
the  drainage  conditions:  ( I )  the  region  of  sulfate 
salinization;  (2)  the  region  of  sulfate  accumulation 
but  with  a  higher  content  of  chlorides;  (3)  the  re- 
gion of  chloride-sulfate  accumulation;  and  (4)  the 
region  of  sulfate-chloride  salinization.  The  critical 
groundwater  depths  for  these  regions  are  2-2.2  m; 
2.2-2.4  m;  2.4-2.6  m;  and  2.6-2.8  m,  respectively. 
A  collector-drainage  system  is  required  to  prevent 
secondary  salinization  and  to  create  optimum  con- 
ditions for  the  improvement  of  irrigated  lands.  The 
density  of  the  system  must  conform  to  the  critical 
groundwater  depths  indicated.  (Josefson-USGS) 
W72-00806 

3F.  Conservation  in  Agriculture 


WATER-SOLUBLE       N03-NITROGEN,       P04- 
-PHOSPHORUS,         AND         TOTAL         SALT 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  in  Agriculture 


BALANCES      ON      A      LARGE      IRRIGATION        Grown  as  pure  swards  receiving  360  lb  fertilizer 


TRACT, 

Agricultural  Research  Service,  Kimberly,  Idaho, 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-00597 


VARIATION  OF  THE  CHEMICAL  PROPER- 
TIES OF  CHESTNUT  SOILS  WITH  AND 
WITHOUT  IRRIGATION,  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  02G. 
W72-00675 


AGROCHEMICAL    AND    BIOLOGICAL    FEA- 
TURES OF  ERODED  SOILS,  (IN  UKRAINIAN), 

M.I.  Osadchyi,  and  L.  F.  Vorobei. 

Zemlerobstvo  Respub  Mizhvid  Temat  Nauk  Zb. 

15.  92-95.  1968.  Russian  summary. 

Identifiers:    Agrochemical,    Bacteria,    Biological, 

Carbon,  Di,  Eroded,  Fertilizers,  Humus,  Mineral, 

Nitrifying,  Oxide,  Soils. 

Increase  in  the  degree  of  erosion  was  associated 
with  diminished  contents  of  humus,  total  and  mo- 
bile N,  mobile  P205,  and  low  liberation  rate  of 
C02  and  a  low  water  status.  Nitrifying  bacteria 
were  scant  and  inactive.  Microbiological  processes 
were  promoted  by  fertilizers. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-00676 


EFFECT  OF  CERTAIN  REGULATORS  ON 
COTTON  GROWTH,  DEVELOPMENT  AND 
YIELD  IN  DIFFERENT  WATER  SUPPLY,  (IN 
RUSSIAN), 

N.  Durdyev,  and  D.  Agakishiev. 

Izv  Akad  Nauk  Turkm  SSR  Ser  Biol  Nauk.  3.  23- 

27.  1970,  English  summary. 

Identifiers:     Cotton-D,     Development,     Growth, 

Regulators,  Water  yield. 

Spraying  of  cotton  leaves  by  a  0.2%  retardant  solu- 
tion at  the  period  of  budding  and  by  0.05%-at  the 
period  of  blossoming  (at  40-70%  of  soil  moisture) 
sharply  inhibited  plant  growth.  To  provide  more  ef- 
ficient application  of  retardant  at  40%  of  soil 
moisture,  presowing  seeds'  retting  is  required.  At 
the  period  of  blossoming  spraying  of  plants  by 
0.01%-retardant  is  highly  effective  if  the  soil 
moisture  is  70%. -Copyright  1970,  Biological  Ab- 
stracts, Inc. 
W72-00681 


THE  EFFECT  OF  FERTILIZER  NITROGEN  ON 
THE  PRODUCTION  OF  IRRIGATED  PASTURE 
WITH  AND  WITHOUT  CLOVER, 

Ruakura  Agricultural  Research  Center,  Hamilton 
(New  Zealand). 
W.C.Weeda. 

NZJAgrRes.  13  (4):  896-908.  1970. 
Identifiers:     Clover-D,     Cocksfoot-M,     Dactylis- 
Glomerata-M,    Europe,    Fertilizer,    Grass-M,    Ir- 
rigated,   Lolium-Perenne-M,    Nitrogen,    Pasture, 
Perennial,  Production,  Rye,  USA,  Yield. 

Yield  responses  of  irrigated  pasture  to  nitrogenous 
fertilizer  were  studied  on  a  grass/clover  sward  and 
on  a  grass  sward.  At  rates  of  application  of  up  to 
400  lb  N/acre/yr  responses  on  a  grass/clover  sward 
averaged  5  to  6  lb  dry  matter/lb  of  fertilizer 
nitrogen  in  a  mowing  trial.  The  amound  of  fertilizer 
N  required  on  a  grass  sward  to  equal  the  yield  of  a 
grass/clover  sward  receiving  no  fertilizer  N  was  450 
lb  to  500  lb  under  mowing  conditions  (annual  yield 
14,000  lb  dry  matter/acre)  and  approximately  300 
lb  under  grazing  (annual  yield  17,000  lb  dry 
matter/acre).  Suppression  of  white  clover  by  high 
rates  of  fertilizer  N  was  much  less  severe  than 
usually  found  in  experiments  in  Europe  and  the 
USA.  At  a  rate  of  application  of  about  800  lb 
N/acre/yr  on  a  grass/clover  sward,  white  clover  still 
accounted  for  15%  of  the  yield,  but  at  an  applica- 
tion rate  of  250  lb  to  300  lb  fertilizer  N  per  acre, 
white  clover  apparently  ceased  to  make  a  positive 
contribution  to  the  N  supply  of  associated  grasses. 


N/acre/yr,  cocksfoot  (Dactylis  glomerata  L.)  gave 
a  higher  summer  and  annual  yield  than  perennial 
ryegrass  (Lolium   perenne   L.). -Copyright    1971, 
Biological  Abstracts,  Inc. 
W72-00682 


EFFECT    OF    NON-UNIFORM    ROW    GRADES 
ON  YIELDS  OF  IRRIGATED  FIELD  CROPS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

Warren  Harris. 

Arkansas  Agr  Exp  Sta  Bull.  757.  1-24.  Illus.  Map. 

1970. 

Identifiers:     Bean-D,     Cotton-D,     Crops,     Field, 

Grades,  Irrigated,  Non-uniform,  Row,  Soy,  Yields. 

The  relationships  between  yields  of  row  crops  ir- 
rigated by  the  furrow  method  on  Mississippi  Delta 
(semi-humid  climate)  soils  having  restricted  inter- 
nal drainage,  steepness  of  row  grades  and  positions 
in  rows  were  studied.  Yield  data  were  obtained 
down  field  rows  from  plots  selected  to  provide 
maximum  ranges  in  row  grades  and  positions  in 
rows  (lengths  of  rows).  Multiple  regression 
analyses  were  used  to  test  for  correlations  on  posi- 
tive row  grades;  the  V  test  was  used  for  significant 
differences  between  yields  from  positive  row 
grades  and  from  depressional  plots.  The  yields  did 
not  vary  with  row  grades.  Shallow  depressions  of 
less  than  0.10  ft  adversely  affected  yields  of  such 
crops  as  cotton,  that  have  a  low  tolerance  to  in- 
adequate surface  drainage.  Shallow  depressions  as 
deep  as  0.20  ft  may  not  affect  yields  of  such  crops 
as  soybeans,  that  have  a  higher  tolerance  to  in- 
adequate surface  drainage.  Row  crops  were 
satisfactorily  irrigated  on  row  grades  that  varied  as 
much  as  0.00%-2.0%  with  row  lengths  of  1,300  ft 
or  longer— Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-00684 


NITROGEN  UPTAKE  OF  PLANTS  AFFECTED 
BY  WINDBREAKS, 

Department  of  Fisheries  and  Forestry,  Winnipeg 

(Manitoba). 

S.  R.H.  Shah,  and  Y.  P.  Kalra. 

Plant  Soil.  33  (3):  573-580.  Illus.  1970. 

Identifiers:     Cottonwood-D,      Evapo,     Nitrogen, 

Plants,   Populus-D,  Rate,  Salix-D,   Strawberry-D, 

Temperature,   Transpiration,    Uptake,   Willow-D, 

Windbreaks. 

For  this  study  strawberry  plants  were  selected,  and 
windbreaks  consisted  of  Cottonwood  (Populus  sp.) 
and  willow  (Salix  sp.).  N  uptake  by  the  plants  in  the 
protected  zone  was  52%  higher  than  those  in  the 
unprotected  zone.  This  was  due  to  the  windbreak 
which  favorably  influenced  the  temperature  and 
the  evapotranspiration  rate  resulting  in  the  better 
growth  and  yield  of  plants.  -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-00685 


GROWING  ROSE  PELARGONIUM  UNDER 
CONDITIONS  OF  OPEN  HYDROPONICS,  (IN 
RUSSIAN), 

Akademiya  Nauk   Armyanskoi  SSR,   Erevan.   In- 
stitut  Agrokhimicheskikh  Problem  i  Gidroponiki. 
For  primary  bibliographic  entry  see  Field  021. 
W72-00686 


EFFECT  OF  SOIL  MOISTURE  STRESS  ON  UP- 
TAKE AND  RECOVERY  OF  TAGGED 
NITROGEN  BY  WHEAT, 

Saskatchewan    Univ.,    Saskatoon.    Dept.    of  Soil 

Science. 

E.  A.  Paul,  and  R.  J.  K.  Myers. 

Can  J  Soil  Sci.  51  ( 1 ):  37-43.  1971. 

Identifiers:    Denitrification,    Moisture,    Nitrogen, 

Nutrient,  Recovery,  Soil,  Stress,  Tagged,  Uptake, 

Wheat-M. 

Labelled  15NH4N03  was  used  in  a  growth 
chamber  to  study  the  effect  of  moisture  stress  on 


the  utilization  of  N  by  wheat.  This  made  it  possible 
to  determine  the  recovery  of  N  in  the  soil-plant 
system  of  2  Chernozemic  soils.  Moisture  stress  ef- 
fects were  less  evident  in  a  clay  soil  than  in  a  loam. 
Approximately  55%  of  the  N  utilized  by  the  grow- 
ing plants  came  from  organic  soil-N  mineralized 
during  the  growing  period.  From  59  to  71%  of  the 
initial  fertilizer  plus  soil  mineral-N  was  utilized  by 
the  plants.  Twenty  to  36%  remained  in  the  soil,  and 
1  to  17%  was  lost.  Losses  were  greatest  in  soils  ex- 
posed to  high  moisture  stress  and  were  related  to 
the  residual  N03-N  levels  in  the  soil.  They  were  at- 
tributed to  denitrification.  Immobilization  of  N  was 
highest  at  low  moisture  stress  where  plant  growth 
was  the  greatest,  but  mineralization  was  unaffected 
by  the  moisture  stress  applied.  From  5.0  to  6.2  kg  N 
were  required  to  produce  100  kg  of  wheat,  the 
highest  efficiency  of  N  utilization  being  obtained  at 
low  soil  moisture  stress. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-00687 


A  STUDY  OF  NEW  ZEALAND  WHEATS:  HI, 
EFFECTS  OF  SOIL  MOISTURE  STRESS  AT 
DIFFERENT  STAGES  OF  DEVELOPMENT, 

Lincoln  Coll.,  Canterbury  (New  Zealand). 
R.  H.  M.  Langer,  and  A.  Ampong. 
NZJAgrRes.  13  (4):  869-877.  1970. 
Identifiers:  Anthesis,  Apical,  Development,  Grain, 
Meristem,   Moisture,   New   Zealand,  Soil,  Stress, 
Wheats-M,  Yield. 

Single  plants  of  Arawa  and  Hilgendorf  61  wheat 
growing  in  pots  were  exposed  to  soil  moisture  stress 
at  different  stages  of  development.  Plants  treated 
when  the  apical  meristem  had  reached  the  double- 
ridge  stage  had  fewer  spikelets  than  plants  treated 
later,  but  the  greatest  effect  on  grain  yield  occurred 
through  reduction  of  grain  number  in  plants  sub- 
jected to  dry  conditions  from  the  time  of  spikelet 
formation.  Single  grain  weight  was  most  affected  by 
moisture  stress  imposed  at  ear  emergence.  Treat- 
ment after  anthesis  reduced  single  grain  weight  in 
Arawa  but  not  in  Hilgendorf  61.  Plant  height  was 
reduced  most  if  water  shortage  occurred  before  ear 
emergence— Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-00688 


EFFECT  OF  TIME,  CULTIVATION  AND  UREA 
ON  NITROGEN  STRESS  AND  YIELD  OF 
WHEAT  IN  A  LOW  RAINFALL  AREA  OF 
WESTERN  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,   Floreat    Park    (Australia).   Div.   of 

Plant  Industry. 

E.  A.  N.  Greenwood,  W.  J.  R.  Boyd,  J.  A. 

Whitehead,  and  Z.  V.  Titmanis. 

Aust  J  Exp  Agr  Anim  Husb.   10  (47):  763-767. 

1970. 

Identifiers:  Australia,  Control,  Cultivation,  Grain, 

Herbicides,  Low,  Nitrogen,  Rainfall,  Stress,  Time, 

Urea,  Weed,  Western,  Wheat-M,  Yield. 

Wheat  was  grown  where  N  fertilizer  does  not 
usually  produce  a  large  increase  in  grain  yield. 
Urea  was  applied  at  sowing  rates  from  0-75  kg  N/ha 
and  the  crop  was  sown  either  after  cultivation  or 
without  cultivation  but  with  the  weed  controlled 
with  herbicides,  a  promising  technique  for  earlier 
planting.  Estimates  of  weeds  and  growth,  N  con- 
tent, N  stress,  and  grain  yield  of  the  crop  were 
made  at  appropriate  times.  Maximum  N  stress  oc- 
curred during  tillering.  The  response  by  grain  yield 
to  urea  was  small  and  could  be  explained  only  in 
part  by  the  relatively  low  values  of  N  stress  at  that 
time.  Where  cultivation  was  replaced  by  herbi- 
cides, N  stress  was  greater  and  growth  rate,  N  up- 
take and  grain  yield  were  lower.  Application  of  75 
kg  N/ha  at  sowing  compensated  for  lack  of  cultiva- 
tion during  the  vegetative  stage  but  did  not  fully  do 
so  for  grain  yield. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00690 
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EFFECT  OF  NITROGEN,  ZINC,  COPPER  AND 
MANGANESE  ON  YIELD  AND  CHEMICAL 
COMPOSITION  OF  IRRIGATED  WINTER 
WHEAT  IN  IRAN, 

College    of    Agriculture.    Pahlavi    Univ.,    Shiraz 

(Iran). 

A.  Kashirad. 

IsrJ  Agr  Res.  20(4):  179-182.  1970. 

Identifiers:  Chemical,  Composition,  Copper,  Iran, 

Irrigated,  Manganese,  Nitrogen,  Wheat-M,  Winter, 

Yield,  Zinc. 

A  fertilizer  experiment  was  carried  out  on  a  cal- 
careous silty  clay  soil  with  pH  8.2.  The  application 
of  20  kg  Zn  or  Mn  in  addition  to  50  kg  N  resulted  in 
a  grain  yield  increase  of  over  1/2  ton/ha  than 
without  N.  Straw  yield  increased  close  to  2  tons/ha 
following  the  application  of  Cu,  Zn  and  Mn  in  addi- 
tion to  N;  such  applications  also  increased  signifi- 
cantly the  P  and  K  content  of  the  straw.  The  Cu,  Zn 
and  Mn  content  of  the  grain  and  the  straw  in- 
creased significantly  after  the  application  of  these 
elements,  and  even  more  so  when  N  also  was  ap- 
plied—Copyright 1971,  Biological  Abstracts,  Inc. 
W72-00691 


SOME  ASPECTS  OF  THE  MINERAL  NUTRI- 
TION OF  CULTIVATED  PLANTS  OF  THE  FLU- 
VIAL-LACUSTRINE SOILS  FROM  THE 
DANUBE  FLOOD  PLAIN.  1.  CORN,  (IN  RU- 
MANIAN), 

Institutul  Agronomic,  Bucharest  (Rumania). 
G.  Bilteanu,  Aurora  Radoi,  and  Olga  Nica. 
Stud  Cercet  Biol  Ser  Bot.  22  (2):  125-137.  Ulus. 
1970.  English  summary. 

Identifiers:  Bean-D,  Beet-D,  Com-M,  Cultivated, 
Danube,  Fertilizers,  Flood,  Fluvial,  Grass-M, 
Lacustrine,  Millet-M,  Mineral,  Nutrition,  Plain, 
Plants,  Soils,  Sorghum-M,  Soy,  Sudan,  Sugar,  Sun- 
flower-D,  Yield. 

Corn  was  grown  in  pots  on  fluvial-lacustrine  soils 
which  were  rich  in  humus,  the  pH  in  H20  was  over 
7.5,  and  90%  of  the  granulometric  structure  was 
made  up  of  fractions  exceeding  0.0 1  mm  in  diame- 
ter. The  corn  had  a  significant  P  deficiency  in  the 
1st  2-3  yr.  P  deficiency  disappeared  with  soil  tillage 
and  corn  growing.  The  lower  layers  of  the  fluvial- 
lacustrine  soils  (below  20  cm)  were  poor  in 
nutrients  particularly  in  P  and  the  corn  grown  on 
these  layers  developed  poorly  even  if  NPK  fertil- 
izers were  supplied.  The  yields  of  corn  grown  after 
sunflower,  soybeans,  beans  and  sugar  beet  were 
higher  than  those  of  corn  grown  after  corn.  How- 
ever, poor  yields  were  obtained  when  growing  corn 
after  sorghum.  Sudan  grass  and  millet.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-00692 


COMPARISON  OF  THE  RESPONSES  OF  SOME 
INDIAN  AND  SEMI-DWARF  MEXICAN 
WHEATS  TO  NON-IRRIGATED  CULTIVA- 
TION, 

Indian  Agricultural  Research  Inst.,  New  Delhi. 
A.  K.  Bagga,  K.  N.  Ruwali.and  R.  N.  Asana. 
Indian  J  Agr  Sci.  40  (5):  421-427.  Illus.  1970. 
Identifiers:   Cultivation,   Dwarf,   Indian,  Mexican, 
Semi,  Non-irrigated,  Wheats-M. 

Under  non-irrigated  cultivation,  in  4  seasons  cul- 
tivars  NP  858  and  NP  860  gave  consistently  higher 
grain  yields  than  NP  823,  NP  876,  and  semi-dwarf 
Mexicans  Sonora  63,  Sonora  64  and  Lerma  Rojo. 
The  better  adaptability  of  NP  858  and  NP  860  is  at- 
tributed to  their  root  system,  which  exploited 
moisture  from  deep  soil  zones,  and  the  growth  of 
which  was  associated  with  time  of  earing.  A  semi- 
dwarf  selection,  S  227,  performed  equally  well  and 
had  growth  attributes  similar  to  NP  858  and  NP 
860  in  2  seasons,  indicating  the  possibility  of  utiliz- 
ing semi-dwarf  forms  for  non-irrigated  (barani) 
cultivation.  There  was  an  indication  of  an  associa- 
tion between  grain  yield  and  areas  of  flag  and 
penultimate  leaves. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-00693 


ON  MINERAL  NUTRITION  OF  PLANTS  CUL- 
TIVATED ON  FLUVIAL-LACUSTRINE  SOILS 
IN  THE  DANUBE  PLAIN:  II.  SOYBEAN,  (IN  RU- 
MANIAN), 

Institutul  Ageonomic,  Bucharest  (Rumania). 
G.  Bilteanu,  Aurora  Rada,  and  Olga  Nica. 
Stud  Cercet  Biol  Ser  Bot.  22  (3):  223-235.  Illus. 
1970.  English  summary. 

Identifiers:  Bean-D,  Corn-M,  Cultivated,  Danube, 
Deficiency,  Fluvial,  Lacustrine,  Mineral,  Nodula- 
tion,  Nutrition,  Phosphorus,  Plain,  Plants, 
Romania,  Root,  Soils,  Soy. 

Soybeans  developed  and  grew  well  on  the  fluvial- 
lacustrine  soils  even  in  the  1st  yr.  No  symptoms  of 
P  deficiency,  common  in  corn,  were  noticed  in 
soybeans.  When  grown  in  the  upper  layer  (0-20 
cm),  no  soybean  response  to  fertilizer  was  noticed. 
N  absence  in  the  fertilizing  formula  brought  about 
a  large  number  of  nodules  on  soybean  roots.  This 
number  was  much  lower  when  the  fertilizing  for- 
mula included  N. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00694 


REGULATING  THE  GROUNDWATER  REGIME 
OF  EXCESSIVELY  WET  LANDS  (REZHIM 
GRUNTOVYKH  VOD  PEREUVLAZHNENNYKH 
ZEMEL'  I  YEGO  REGULIROVANIYE), 

For  primary  bibliographic  entry  see  Field  02G. 
W72-00815 


CENTER  PIVOT  IRRIGATION  SYSTEMS, 

Colorado  State   Univ.,  Fort  Collins.   Agricultural 

Extension  Service. 

D.  L.  Miles. 

Electricity  on  the  Farm,  p  4-5,  May  1970.   1  fig. 

OWRR  Project  B-039-COLO  (3). 

Descriptors:  'Sprinkler  irrigation,  *Water  distribu- 
tion (Applied),  'Water  management  (Applied), 
♦Rates  of  application,  *Treatment,  Water  conser- 
vation. Irrigation  efficiency,  Irrigation  systems,  Ap- 
plication methods,  Drops  (Fluids),  Labor,  Opera- 
tion and  maintenance.  Tillage,  Planting  manage- 
ment, Pressure  head,  Pipes,  Friction,  Great  Plains, 
Grading,  Retention. 
Identifiers:  "Center  pivot  irrigation. 

Center  pivot  irrigation  systems  are  popular  in  the 
Great  Plains.  They  have  low  labor  and  maintenance 
requirements,  but  serious  traction  (bogging)  and 
water  distribution  problems.  Traction  problems  are 
reduced  by  grading  tracts  and  leveling  land  holes. 
Uniform  water  distribution  is  obtained  by  low  ap- 
plication rates.  High  water  pressure  is  necessary  to 
cause  break  up  of  sprinkler  drops,  pipe  size  must  be 
such  as  to  reduce  friction  losses.  Special  tillage  and 
planting  procedures  are  useful  in  water  retention. 
Pre-irrigation  is  important  to  fields  which  obtain 
water  only  sprinkler  irrigation.  (Popkin-Arizona) 
W72-00877 


CENTER-PIVOT  SPRINKLERS  HAVE  WIDE 
APPLICATION, 

Colorado  State   Univ.,  Fort  Collins.   Agricultural 

Extension  Service. 

D.  L.  Miles. 

Colorado  Rancher  and  Farmer,  September  1970.  2 

fig.  OWRR  Project  B-039-COLO  (5). 

Descriptors:  'Sprinkler  irrigation,  'Irrigation  effi- 
ciency, *Water  management  (Applied),  'Irrigation 
practices,  'Irrigation  systems,  Water  conservation, 
Drops  (Fluids),  Treatment,  Labor,  Operation  and 
maintenance,  Colorado,  Soil  physical  properties. 
Water  distribution  (Applied),  Tillage,  Planting 
management,  Pressure  head,  Pipes,  Friction, 
Moisture  uptake. 
Identifiers:  'Center-pivot  sprinklers. 

The  application  of  center-pivot  sprinklers  is 
discussed  in  relation  to  irrigation  management 
practices.  Labor  and  maintenance  requirements  for 
center-pivot  sprinklers  are  low,  and  such  irrigation 
systems  are  popular  in  Colorado.  Soil  charac- 
teristics effect  water  intake  and  distribution,  and 


must  be  considered  for  irrigation  efficiency  and 
water  conservation.  Special  tillage  and  planting 
procedures,  and  crop  residues,  are  helpful  in  dis- 
tributing irrigation  water.  Pre-irrigation  is  an  im- 
portant practice  for  water  intake  problems.  High 
water  pressure  (80  to  90  psi)  is  needed  to  get  good 
sprinkler  drop  break-up.  Pipe  size  is  important  in 
reducing  friction  or  keeping  pressure.  Leveling  of 
potholes  and  tract  reduction  is  recommended  for 
land  treatment.  (Popkin-Arizona) 
W72-00878 


WATER  INTAKE  UNDER  HIGH  APPLICATION 
RATE  SPRINKLING, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agricultural  Engineering. 

J.  W.  Addink,  and  D.  L.  Miles. 

Washington  State  University,   1971,  presented  at 

the  American  Society  of  Agricultural  Engineers, 

Annual  Meeting,  Paper  71-202.  27  p,  13  fig,  8  tab, 

10  ref.  OWRR  Project  B-039  COLO  (2). 

Descriptors:  'Sprinkler  irrigation,  'Rates  of  appli- 
cation, 'Irrigation  efficiency,  'Application 
methods,  'Water  distribution  (Applied),  Laborato- 
ry tests.  Design,  Hydrologic  data,  Equations, 
Labor,  Operation  and  maintenance,  Pressure  head, 
Retention,  Infiltration,  Moisture  uptake. 
Identifiers:  'Center  pivot  irrigation. 

Water  intake  rate  and  moisture  depth  were 
analyzed  in  laboratory  studies  on  loam  and  applied 
to  center  pivot  sprinkler  patterns.  Center  pivot  ir- 
rigation systems  have  low  labor  and  maintenance 
requirements,  but  present  serious  water  distribu- 
tion and  infiltration  problems.  Four  irrigation  pat- 
terns were  designed  and  tested.  Data  was  related  to 
infiltration  equations,  and  calculations  of  depth 
and  efficiency  of  irrigation  were  made.  The  best  ir- 
rigation pattern  was  a  non-symmetrical  application 
with  a  high  initial  rate  and  a  long  time  base.  (Pop- 
kin-Arizona) 
W72-00879 


DATES  IN  ARIZONA, 

Arizona  Univ.,  Tucson.   Agricultural   Experiment 

Station. 

H.  F.  Tate,  and  R.  H.  Hilgeman. 

Bulletin  A-22,  June  1 97 1 .  32  p,  1 5  fig,  4  tab. 

Descriptors:  'Dates,  'Crop  production,  'Climatic 
zones,  'Planting  management,  'Arizona,  Con- 
sumptive use.  History,  Arid  lands,  California, 
United  States,  Varieties,  Curing,  Winter,  Tempera- 
ture, Summer,  Rainfall,  Humidity,  Harvest,  Desert 
plants,  Plant  populations,  Irrigation,  Operation  and 
Maintenance,  Irrigation  practices,  Droughts,  Plant 
growth  regulators,  Fruit  crops.  Plant  diseases.  Fur- 
row irrigation,  Hydration,  Storage,  Steam, 
Sprinkling. 

A  short  history  of  dates  in  arid  lands  and  Arizona  is 
presented  with  climatic  requirements,  botany, 
variety,  propagation,  management,  handling,  cur- 
ing, supplemental  reading  and  operations  schedule. 
Dates  require  moderate  winter  temperature,  long 
hot  summers,  and  little  rainfall  and  low  humidity 
during  the  harvest.  The  small  desert  area  in 
Southern  Arizona  and  California  is  the  only  region 
in  the  United  States  suitable  for  successful  date  cul- 
ture. Date  types  and  their  soil  adaptions  are 
described.  Irrigation  management  is  an  important 
balance  between  growth-retarding  drought  and 
fruit  susceptibility  to  rain  damage.  Water  is  applied 
in  furrows,  to  a  soil  depth  of  6  to  8  feet.  Hydration 
by  storage,  steam,  cold  storage  and  sprinkling  is 
discussed.  Many  illustrations  show  growth  stages 
and  plant  management  practices.  (Popkin- 
Arizona) 
W72-00883 


HERBIC1DAL  CONTROL  OF  ACACIA, 

Agricultural    Research    Service,    Beltsville,    Md. 

Corps  Research  Div. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-00884 
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OBSERVATIONS  OF  SOVIET  RUSSIA  FARMS 
AND  MARKETS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agricul- 
tural Economics. 
J.S.  Plaxico. 

Oklahoma  Current  Farm  Economics,  Vol  44,  No  1 , 
p  5-1 1,  March  1971.  6  ref. 

Descriptors:  *Farm  management,  "Cotton,  *Crop 
production,  "Irrigation  practices,  "Land  reclama- 
tion, Farms,  Farm  units,  United  States,  Prices, 
Evaporation,  Arid  lands,  Irrigated  land,  Harvesting, 
Storage. 
Identifiers:  "USSR. 

Observations  include  statistical  comparison  of 
number  of  farm  acres,  population  involved  in  farm- 
ing, number  of  tractors  and  trucks,  and  average  size 
farm  in  Soviet  Russia  and  the  United  States.  Soviet 
farms  are  very  large  (Average  30,077  and  1 18,765 
acres  in  1967  for  collective  and  state  farms)  and  in- 
clude diverse  activities  (education,  health,  culture, 
recreation,  transportation,  communication,  hous- 
ing). Markets  and  prices,  farmer's  markets,  private 
plots,  and  the  cotton  industry  are  discussed.  Cotton 
is  a  very  successful  crop;  Soviet  cotton  is  grown 
north  of  American  cotton  from  May  to  October 
(145  days).  Staple  lint  is  longer  than  U.S.  cotton. 
All  Soviet  cotton  is  irrigated  by  spray,  sprinkler  or 
surface  application;  underground  watering  is  ex- 
perimental, and  promises  to  reduce  significant 
evaporation.  Reclamation  of  salty  desert  land  to  ir- 
rigated farms  is  discussed.  Cotton  harvesting  and 
storage  practices  are  outlined.  (Popkin-Arizona) 
W72-00885 


INFILTRATION  UNDER  MOVING  SPRIN- 
KLERS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agricultural  Engineering. 

G.  M.  Davisson. 

Master  of  Science  Thesis,  March  1971.  91  p,  10  fig, 

3  tab,  1 6  ref.  O WRR  B-039  COLO  ( 1 ). 

Descriptors:  "Infiltration,  "Sprinkler  irrigation, 
"Rates  of  application,  "Water  conservation,  "Ir- 
rigation efficiency,  Water  management  (Applied), 
Design,  Irrigation  practices,  Irrigation  systems, 
Variability,  Application  methods,  Infiltrometers, 
Experimental  farms,  Theoretical  analysis.  Drops 
(Fluids),  Runoff,  Frequency,  Soils,  Clays. 

Infiltration  information  is  provided  here  which  will 
improve  design  and  operation  of  moving  sprinklers. 
Time-varying  application  rates,  using  a  sprinkler  in- 
filtrometer,  provide  field  data  for  analysis.  A  litera- 
ture review  of  infiltration  theory  is  presented.  The 
effects  of  drop  size,  time,  runoff  on  intake,  sprin- 
kler frequency,  total  infiltration  depth,  instantane- 
ous application  rate,  time  of  application,  and 
design  are  discussed.  Drop  size  overshadowed  all 
other  variables  in  determining  infiltration.  Infiltra- 
tion rate  remains  constant  in  a  low  range  of  time 
per  pass  of  the  sprinkler.  Time  per  pass,  runoff 
depth  per  pass,  and  instantaneous  infiltration  rule 
are  highly  interrelated  because  they  contribute  to 
the  percentage  of  time  that  water  is  available  for  in- 
filtration. A  time-varying  sprinkler  application  rate 
could  improve  irrigation  efficiency  and  water  con- 
servation in  heavy  soils.  (Popkin-Arizona) 
W72-00886 


REUSE  OF  SURFACE  RUNOFF  FROM  FUR- 
ROW IRRIGATION, 

Oklahoma  Univ.,  Stillwater.  Dept.  of  Agricultural 

Engineering. 

D.  L.  Pope. 

Master  of  Science  Thesis,  May  1971.  79  p,  II  tab, 

24  fig,  18  ref.  OWRR  A-021-OKLA  ( 1 ). 

Descriptors:  "Water  reuse,  "Cost  analysis, 
"Economic  justification,  "Time  series  analysis, 
"Runoff,  Irrigation  systems,  Irrigation  practices.  Ir- 
rigation efficiency,  Statistical  methods,  Furrow  ir- 
rigation, Irrigated  land,  Experimental  farms, 
Oklahoma,  Plumes,  Corn  (Field),  Sorghum, 
Hydrologic  data,  Distribution  patterns.  Pumping, 
Design,  Overflow,  Installation  costs,  Operation  and 


maintenance,  Crop  production,  Water  conserva- 
tion, Limiting  factors,  Groundwater,  Hydrographs. 

Reuse  of  surface  runoff  is  an  important  part  of  an 
irrigation  system.  The  amount  and  time  distribution 
of  surface  runoff  from  furrow  irrigation  was  deter- 
mined for  6  irrigated  fields  in  the  Oklahoma  Pan- 
handle. Recording  type  H  flumes  gave  a  continuous 
runoff  record.  Corn  or  milo  fields  for  row  lengths  of 
1/4  and  1/2  mile  were  studied.  Time  series  analysis 
was  applied  to  the  runoff  data;  runoff  percentages 
were  a  long-normal  time  series.  Runoff  reuse  can 
be  obtained  by  cycling  or  continuous  pumping. 
Designs  can  eliminate  storage  pit  overflow.  Total 
cost  of  installing  and  operating  reuse  systems  is 
justified  especially  when  value  of  potential  crop 
production  in  limited  groundwater  areas  is  con- 
sidered. Runoff  hydrographs  and  cost  analyses  are 
presented.  (Popkin-Arizona) 
W72-00887 


SOME  PROJECTIONS  FOR  IRRIGATION  IN 
THE  CENTRAL  BASIN  OF  THE  OGALLALA 
FORMATION, 

Oklahoma  State  Univ.,  Stillwater.  Dept  of  Agricul- 
tural Economics. 
V.  R.  Eidman. 

Cimarron  County  Irrigation  Association,  Annual 
Meeting,  Boise  City,  Agricultural  Economics  Paper 
7105,22  p,  February  1971.  6  tab,  2  ref.  OWRR  B- 
010-OKLA(2). 

Descriptors:  "Irrigation  practices,  "Forecasting, 
"Economic  prediction,  "Water  utilization,  "Water 
management  (Applied),  Economic  efficiency, 
Aquifers,  Consumptive  use,  Implied  benefits,  Ir- 
rigated land.  Irrigable  land,  Groundwater  mining, 
Overdraft,  Water  table,  Water  level  fluctuations, 
Crop  production,  Water  transfer,  Costs,  Political 
aspects,  Oklahoma,  Education,  Research  and 
development. 
Identifiers:  "Ogallala  Formation. 

Changes  in  irrigation  practices  during  the  past  20 
years,  projections  for  irrigation  and  water  use,  and 
implications  of  these  projections  are  presented  for 
the  Oklahoma  panhandle.  Water  from  the  Ogallala 
Formation  is  the  major  source  for  irrigation.  Ir- 
rigated acres  increased  from  10,000  to  117,000 
from  1950  to  1965,  and  to  300,000  in  1969. 
Groundwater  withdrawn  increased  from  17,000  to 
178,000  acre  feet  from  1950  to  1965,  and  is  cur- 
rently being  mined.  Groundwater  in  the  area  is  ef- 
fected by  groundwater  in  surrounding  areas. 
Withdrawal  rates  are  not  spatially  uniform.  A 
general  lowering  of  the  water  table  is  observed.  Ir- 
rigable land  is  becoming  available  for  expanded 
crop  production  and  water  consumption.  Projec- 
tions indicate  that  the  average  watertable  drop  will 
be  65  feet  by  1990,  when  6  million  acre  feet  are 
consumed  by  crops.  Since  23%  of  the  irrigable  land 
has  100  feet  or  less  of  saturated  thickness,  and  for 
other  reasons,  a  65-foot  decline  will  eliminate 
groundwater  irrigation  in  44%  of  the  area.  The 
community  may  not  regulate  water  use  because  of 
questionable  estimates,  changes  in  irrigation  prac- 
tices, and  water  importation.  Water-depletion 
trends  are  serious,  irrigation  practices  will  increase 
total  water  use,  and  importation  is  too  costly  for  ir- 
rigation. Regulating  water  use  is  difficult  because 
of  no  economic  incentive,  no  simple  political  solu- 
tion, and  incomplete  aquifer  information.  Con- 
tinued education  and  research  in  this  area  is  neces- 
sary. (Popkin-Arizona) 
W72-00896 


MOVEMENT  OF  WATER  THROUGH  FINE 
SANDY  LOAM  SOIL  UNDER  SUBIRRIGATION 
AND  DRAINAGE  CONDITIONS, 

North   Carolina    State    Univ.,    Raleigh.    Dept.    of 

Biological  and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-00897 


SPATIAL      DISTRIBUTION      AND      SUCCES- 
SIONAL    STATE    OF    GRASSLAND    VEGETA- 


TION   RELATED    TO    GRAZING    INTENSITY 
TREATMENTS, 

Wyoming  Univ.,  Laramie.  Plant  Science  Div. 
For  primary  bibliographic  entry  see  Field  021. 
W72-00898 


PERFORMANCE  OF  A  TWIN-WALL  TRICKLI 
IRRIGATION  HOSE, 

Texas    A    and    M    Univ.,    Lubbock.    Agricultura 

Research  and  Extension  Center. 

O.  C.  Wilke,  and  C.  W.  Wendt. 

1 97 1 .  9  P,  6  FIG,  OWRR  B-080-TEX  ( I ). 

Descriptors:  "Irrigation  efficiency,  "Furrow  irriga 
tion,  "Orifice  flow,  Orifices,  Pressure,  Moistun 
tension,  Flow  rates,  Return  flow,  Salinity,  Conduc 
tivity,  Germination. 

Identifiers:  Twin-wall  trickle  irrigation,  Flow  varia 
bility,  Grapes,  Cabbage,  "Trickle  irrigation. 

A  twin-wall  trickle  irrigation  hose  was  tested  frorr 
May  through  October  on  various  plants,  including 
grapes  and  cabbages.  The  hose  was  formed  fron 
black  polyethylene  sheets  which  were  cut  intc 
strips,  perforated,  and  heat  welded.  The  outer  layei 
orifice  spacing  was  18  in  while  inner-wall  orifice 
spacings  were  72  and  144  in.  Average  flow  rate! 
and  flow  variability  was  examined,  and  increasing 
pressure  from  3  to  15  psi  was  found  to  decrease 
flow  variability.  Maintenance  was  minimal,  anc 
could  be  further  decreased  by  strengthening  the 
heat  weld.  Trickle  irrigated  and  furrow  irrigated 
plots  of  cabbage  were  studied.  The  trickle  irrigated 
rows  required  40%  less  water  to  maintain  root  zone 
soil  moisture  tension  at  or  below  30  centibars.  In 
addition,  furrow  irrigation  concentrated  salts  in  the 
top  inch  of  the  irrigated  soil,  while  trickle  irrigation 
moved  salts  from  the  beds  to  the  furrows,  a  charac- 
teristic which  should  improve  plant  germination 
where  salinity  is  a  problem.  ( Lowry- Texas) 
W72-00927 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


ANALOG   ANALYSIS   OF   WATER    DISTRIBU- 
TION NETWORKS, 

Kentucky   Univ.,    Lexington.   Dept.   of  Civil   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08C. 
W72-00571 


FLOOD  PLAIN  INFORMATION,  RED  CLAY 
CREEK,  NEW  CASTLE  COUNTY,  DELAWARE. 

Corps  of  Engineers,  Philadelphia,  Pa. 

Flood  Plain  Report,  February  1972.  39  p,  6  fig,  13 
plate,  9  tab. 

Descriptors:  "Floods,  "Flood  damage,  "Flood 
plains,  "Delaware,  Regional  flood,  Flood  forecast- 
ing, Flood  control,  Historic  flood,  Peak  discharge. 
Identifiers:  "Floods  (New  Castle  County  Del), 
Standard  Project  Flood,  Intermediate  Regional 
Flood. 

Flooding  along  Red  Clay  Creek  from  its  confluence 
with  White  Clay  Creek  south  of  Stanton,  Delaware, 
upstream  to  the  Pennsylvania-Delaware  State  line 
near  Yorklyn  Delaware  is  described  to  aid  in  solv- 
ing local  flood  problems  and  in  planning  the  best 
utilization  of  flood-prone  lands.  Maps,  profiles, 
cross  sections  and  other  material  relating  the  extent 
of  past  flooding  to  floods  which  might  occur  in  the 
future  and  based  on  available  records  of  rainfall, 
runoff,  historical  flood  heights  and  other  technical 
data.  The  greatest  recorded  flood  in  the  study  area 
occurred  on  Sep.  12,  1960  and  resulted  from  Hur- 
ricane 'Donna'.  This  storm  moved  northward  off 
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the  coast  of  New  Jersey  causing  high  winds  and 
heavy  rainfall  (6-8  inches).  This  flood  reached  an 
elevation  of  91.39  feet,  mean  sea  level  datum,  at 
the  Wooddale  gage.  The  Intermediate  Regional 
Flood  would  reach  an  elevation  of  95.0  feet, 
m  s.l. datum,  at  the  Wooddale  gage  and  the  Stan- 
dard Project  Flood,  98.79  feet.  (Woodard-USGS) 
W72-00591 


FLOOD    PLAIN    INFORMATION,    CHEHALIS, 
WISHKAH         AND         HOQUIAM         RIVERS, 
ABERDEEN-HOQUIAM-COSMOPOLIS, 
WASHINGTON. 

Corps  of  Engineers,  Seattle,  Wash. 

Flood  Plain  Report,  June  1971.  39  p,  15  fig,  12 
plate,  4  tab. 

Descriptors:  *  Floods,  'Flood  damage,  *  Flood 
plains,  'Washington,  Regional  flood,  Flood 
forecasting,  Flood  control.  Peak  discharge,  Histor- 
ic flood. 

Identifiers:  Standard  project  flood,  Intermediate  re- 
gional flood. 

Flooding  along  the  Chehalis,  Wishkah,  and 
Hoquiam  Rivers  in  the  cities  of  Aberdeen, 
Hoquiam  and  Cosmopolis,  Washington  is  described 
to  aid  in  solving  local  flood  problems  and  in 
planning  the  best  utilization  of  flood-prone  lands. 
Maps,  profiles,  cross  sections  and  other  material 
relating  the  extend  of  past  flooding  to  floods  which 
might  occur  in  the  future  are  based  on  available 
records  of  rainfall,  runoff,  historical  flood  heights 
and  other  technical  data.  The  discharge  estimates 
for  the  Standard  Project  Flood  for  Chehalis  River 
at  the  mouth  is  1 15,000  cfs;  Wishkah  River  at  the 
mouth  is  22,900  cfs;  and  Hoquiam  River  at  the 
mouth  is  16,700  cfs.  The  largest  known  flood  in  the 
study  area  occurred  in  December  1933.  Rainfall 
(35.7  inches  in  Aberdeen)  during  the  entire  month 
was  of  record  proportion.  (Woodard-USGS) 
W72-00592 


CHANGES  IN  SALINITY  IN  THE  DELTA  AREA 
OF  THE  RIVERS  RHINE  AND  MEUSE  RESULT- 
ING FROM  THE  CONSTRUCTION  OF  A 
NUMBER  OF  ENCLOSING  DAMS, 

Delta  Inst,  of  Hydrobiological  Research,  Yerseke 

(Netherlands). 

R.  Peelen. 

NethJSeaRes.  5(1):  1-19.  Illus.  Maps.  1970. 

Identifiers:  Construction,  Dams,  Delta,  Enclosing, 

Meuse,     Netherlands,    Number,     Rhine,     Rivers, 

Salinity. 

Salinity  in  the  northern  part  of  the  Delta  area  of 
Rhine  and  Meuse  is  discussed.  The  initial  situation, 
prior  to  realization  of  the  Delta  Plan,  the  successive 
influences  of  the  construction  of  the  dam  forming 
part  of  the  bridge  over  the  Haringvliet  and  the  con- 
struction of  the  Grevelingen  dam  are  described. 
Isohalines  have  been  drawn  depicting  the  situation 
in  the  surface  water  during  6  phases  of  the  tidal  cy- 
cle. The  isohalines  of  the  water  near  the  bottom  at 
low  and  high  tide,  are  shown  on  2  charts.  The  con- 
sequences of  the  closure  of  the  Volkerak  dam  are 
discussed. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-00712 


MATHEMATICAL  MODELING  OF  WATER 
DISTRIBUTION  SYSTEMS, 

General  Electric  Company,  Philadelphia,  Pa.  Re- 
entry and  Environmental  Systems  Div. 
H.  D.  Oilman,  M.  Y.  Goodman,  and  R.  V. 
Metkowski. 

Available  from  the  National  Technical  Information 
Service,  as  PB-204  116,  paper  copy  $3.00, 
microfiche  $0.95.  General  Electric  Technical  In- 
formation Series  Document  No.  71SD241,  July 
1971.  241  p,  12  fig,  10  tab,  49  ref,  2  append. 
OWRRC-1725(3162)(l). 

Descriptors:  'Water  distribution,  'Automatic  con- 
trol,     'Simulation,      Networks,      'Mathematical 


models,  Computer  programs,  Model  studies,  'Net- 
work design,  'Control  systems,  Pipe  flow,  'Dis- 
tribution systems. 

Identifiers:  Network  analysis,  Control  guidelines, 
Hardy  cross,  Inverse  solution. 

The  major  objective  of  this  research  was  to  develop 
a  model  suitable  for  simulation  and  study  of  real- 
time control  of  typical  water  distribution  systems 
and  eventual  implementation  in  a  process  control 
computer.  A  unique  approach  was  developed  using 
an  'inverse  solution'  to  track  flow  conditions  in  the 
field  using  a  limited  number  of  pressure  and  flow 
measurements.  It  uses  a  network  model  to  iterative- 
ly  adjust  pipe  flows  to  force  agreement  between 
calculated  and  measured  pressures;  total  demand 
for  the  model  is  fixed  by  the  measured  pump  and 
tank  flows.  The  model  is  then  used  to  simulate  and 
evaluate  the  application  of  various  control  alterna- 
tives. A  demonstration  test  case  was  run  showing 
how  this  approach  can  be  used  to  control  pressure 
by  turning  available  pumps  on/off.  The  study  also 
included  a  literature  survey,  convergence  accelera- 
tion methods  for  calculating  a  network  balance, 
sensitivity  of  the  'inverse  solution'  to  model  data 
uncertainties,  and  a  compilation  of  guidelines  for 
water  distribution  control.  IBM  360  Fortran  IV 
source  program  listings,  sample  test  cases  and  in- 
structions for  using  the  program  are  included. 
W72-00715 


SCS  NATIONAL  ENGINEERING  HANDBOOK, 
SECTION  4,  HYDROLOGY, 

Soil    Conservation    Service,    Washington,    D.    C. 

Hydrology  Branch. 

Victor  Mockus. 

Available  from  GPO,  Washington,  DC.   20402- 

Price  $5.75.  Soil  Conservation  Service  Engineering 

Handbook,  Section  4,  Hydrology,   1971   revision. 

544  p,  149  fig,  84  tab. 

Descriptors:  'Publications,  'Manuals,  'Design 
standards,  'Methodology,  Hydrologic  properties, 
Watershed  management,  Project  planning,  Ap- 
praisals, Land  use,  Water  conservation.  Agricul- 
tural engineering,  Soil  conservation,  Flood  control, 
Flood  routing.  Storm  runoff. 

Identifiers:  *SCS  engineering  handbook,  Hydrolog- 
ic procedures. 

This  is  the  fourth  issue  of  a  handbook  first  issued  in 
1954  under  the  title  'Hydrology  guide  for  use  in 
watershed  planning.'  Chapters  14,  15  and  16  are 
revised  additions  to  the  handbook  and  Chapters  1  1 , 
12,  13,  18,  19,  20  and  22  are  reprints  with  an  up- 
dated format  for  several  sections.  Names  of  persons 
primarily  responsible  for  the  development  of 
procedures  and  the  content  of  individual  chapters 
are  identified  with  their  respective  chapters  for  fu- 
ture reference  to  inquiries,  later  revisions,  and  for 
appropriate  credit.  Among  the  topics  discussed  in 
the  22  chapters  are  the  following:  storm  rainfall 
and  streamflow  data,  hydrologic  soil  groups, 
hydrologic  effects  of  land  use  and  treatment,  stage- 
inundation  relationships,  flood  routing,  traveltime, 
time  of  concentration,  transmission  losses, 
watershed  yield,  and  design  hydrographs.  A  glossa- 
ry and  a  table  of  conversion  factors  are  included. 
This  handbook  contains  some  new  techniques 
developed  to  meet  specific  needs  of  SCS. 
Hydrologic  theory  is  held  to  the  minimum  necessa- 
ry to  show  methods  not  readily  available  elsewhere. 
Hydrologic  literature  references  are  given  if  they 
provide  additional  theory,  data,  discussion,  or 
details  of  a  method.  Each  major  hydrologic 
problem  type  is  discussed,  alternative  solutions  are 
given  where  possible  and  their  relative  merits  con- 
sidered. (Lang-USGS) 
W72-00792 


RESERVOIRS  OF  HYDROELECTRIC  POWER 
PLANTS  OF  THE  USSR  (VODOK- 
HRANILISHCHA     GIDROELEKTROSTANTSIY 

SSSR), 

A.  B.  Avakyan,  and  V.  A.  Sharapov. 

Izdatel'stvo  'Energiya,'  Moscow,  1968.  384  p. 


Descriptors:  'Reservoirs,  'Reservoir  operation, 
'Water  management  (Applied),  'Hydroelectric 
plants,  Hydroelectric  power.  Regulation,  Dams, 
Banks,  Discharge  (Water),  Water  levels.  Sedi- 
ments, Groundwater,  Flood  control,  Engineering, 
Navigation,  Forest  management,  Fish  manage- 
ment, Water  supply.  Water  resources,  Economics. 
Identifiers:  'USSR,  Rybinsk  Reservoir,  Kuybyshev 
Reservoir,  Tsimlyansk  Reservoir,  Volgograd  Reser- 
voir, Bratsk  Reservoir,  Krasnoyarsk  Reservoir, 
Kremenchug  Reservoir,  Hydropower,  Pisciculture. 

Reservoirs  of  hydroelectric  power  plants  of  the 
USSR  are  described  in  terms  of  their  importance  to 
various  fields  relating  to  water,  including  agricul- 
ture, biology,  chemistry,  city  planning,  climatology, 
forestry,  pisciculture,  navigation,  and  many 
branches  of  engineering  such  as  hydraulic  irriga- 
tion, flood-control,  hydropower,  sanitary,  and 
water-resources  engineering.  The  changes  in- 
troduced into  the  economic  life  of  regions  by  the 
reservoirs  were  examined  to  plan  the  relocation  of 
existing  structures  and  the  clearing  of  reservoir 
basins.  Five  classes  of  reservoirs  based  on  location 
were  identified:  ( 1 )  reservoirs  of  lowlands  and 
plains;  (2)  reservoirs  of  piedmonts  and  plateaus; 
(3)  mountain  reservoirs;  (4)  lake  reservoirs;  and 
(5)  borrow  pits.  The  total  number  of  reservoirs  in 
the  USSR  as  of  January  1,  1967  was  1 13,  of  which 
85  were  in  operation  and  28  under  construction. 
The  geographical  distribution  of  these  reservoirs 
was  as  follows:  83  in  the  European  USSR,  14  in 
Transcaucasia,  13  in  Central  Asia  and  Kazakhstan, 
and  3  in  Eastern  Siberia.  Three-fourths  of  the  total 
water-surface  area  and  two-thirds  of  the  effective 
storage  of  the  reservoirs  of  operating  power  plants 
were  located  in  the  Volga-Kama,  Yenisey-Angara, 
and  Neva  River  basins.  Excluding  the  Caspian  and 
Aral  Seas,  the  reservoir  areas  of  the  USSR  con- 
stitute about  one-fourth  of  the  area  of  inland  water 
surfaces  and  will,  in  the  next  15-25  years,  exceed 
the  surface  area  of  the  inland  waterways.  Twenty- 
six  of  the  1  13  reservoirs  presently  in  operation  or 
under  construction  have  a  water-surface  area  ex- 
ceeding 1,000  sq  km.  (Josefson-USGS) 
W72-00814 


THE  PROPER  PRACTICE  OF  SYSTEMS  ANAL- 
YSIS. 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-00853 


ECONOMIC  DEVELOPMENT  OF  AREAS  CON- 
TIGUOUS TO  MULTIPURPOSE  RESERVOIRS: 
THE  KENTUCKY-TENNESSEE  EXPERIENCE, 

Kentucky  Univ.,  Lexington.  Water  Resources  Inst. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-00863 


HERBICIDAL  CONTROL  OF  ACACIA, 

Agricultural    Research     Service,    Beltsville,    Md. 

Corps  Research  Div. 

A.  J.  Oakes. 

Turrialba.    Revista    Interamericana    de    Ciencias 

Agricolas,  Vol  20,  No  2,  p  213-216,  April-June 

1970.  4  tab,  6  ref. 

Descriptors:  'Herbicides,  'Weed  control, 
'Chaparral,  'Desert  plants,  'Application  methods, 
Rate  of  application,  Pastures,  Plant  growth, 
Reproduction,  Competition,  Drought  tolerance, 
Pest  control.  Elevation,  Wet  seasons.  Dry  seasons, 
Experimental  farms,  Foliar  applications,  Sprays, 
Carriers,  2-4-D,  2-4-5-T,  Virgin  Islands,  Arid  lands. 
Identifiers:  'Acacia,  'Noxious  weeds,  Basal  spray. 

Acacia,  a  thorny  chaparral,  is  a  major  pasture 
problem  throughout  the  Virgin  Islands.  Its  gregari- 
ous growth,  high  reproductive  capacity,  competi- 
tiveness, and  drought  tolerance  makes  it  a  pasture 
pest  at  low  to  middle  elevations  and  dry  to 
moderate  rainbelts.  Alternating  wet  and  dry 
seasons  characterize  the  Islands.  Field  tests  were 
established  for  herbicidal  control  of  A.  macracatha 


33 


Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


and  A.  tortuosa,  two  particularly  noxious  weeds. 
Herbicides  were  applied  by  basal-pour,  basal  spray 
and  foliar  spray,  with  water,  oil-water,  and  oil  car- 
riers. Low  olatile  ester  formulations  of  (2-4-D) 
acetic  acid,  (2-4-D),  and  (2-4, 5-T)  acetic  acid,  (2- 
4,5-T)  were  superior  to  other  herbicides.  Herbi- 
cides were  most  effectively  applied  as  basal  spray  in 
diesel  oil.  One  yearly  application  is  sufficient  for 
weed  control  after  initial  applications.  (Popkin- 
Arizona) 
W72-00884 


SYMPOSIUM       ON       ENGINEERING       WITH 
NUCLEAR  EXPLOSIVES. 

American  Nuclear  Society,  Washington,  D.C.;  and 
Atomic  Energy  Commission,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  08H. 
W72-00966 


PROJECT  AQUARIUS--GEOHYDROLOGIC  IN- 
VESTIGATION, 

Arizona  Univ.,  Tuscon. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-0097I 


GULF  INTRACOASTAL  WATERWAY  PRO- 
JECT, CARRABELLE  TO  ST.  MARKS  RIVER, 
FLA. 

Army  Engineer  District,  Mobile,  Ala. 

Available  from  the  National  Technical  Information 
Service  as  PB-199  887,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Draft  environmental  statement  10 
Jun7l.  16p. 

Descriptors:  "Environmental  effects,  "Inland 
waterways,  'Dredging,  "Channel  improvements, 
"Navigation,  Waste  disposal,  Sedimentation. 
Identifiers:  "Gulf  Intracoastal  Waterway,  "En- 
vironmental impact  statements,  "Alligator  Harbor, 
Franklin  County  (Florida),  Wakulla  County 
(Florida). 

The  action  consists  extending  the  12-foot  Gulf  In- 
tracoastal Waterway  via  St.  George  Sound,  Alliga- 
tor Harbor,  a  land  cut  across  St.  James  Island  and 
Ochlockonee  and  Apalachee  Bays  to  the  Mouth  of 
St.  Marks  River,  located  in  Franklin  and  Wakulla 
Counties,  Florida.  This  project  will  provide  a  more 
direct  and  less  hazardous  route  for  barge  traffic 
between  Carrabelle  and  St.  Marks,  Florida.  Chan- 
nelization will  be  by  hydraulic  dredge  methods. 
Spoil  will  be  placed  in  open  water  off  Alligator 
Point  (Peninsula  Point)  and  on  fast  land  within 
diked  areas  adjacent  to  the  land  cut  across  St. 
James  Island.  Short  term  adverse  effects  to  some 
grass  beds  due  to  increased  turbidities  and  silt 
generated  during  construction.  Less  saline  water 
will  be  diverted  by  the  land  cut  into  Alligator  Har- 
bor. 
W72-0II20 


4B.  Groundwater  Management 


GROUND-WATER  CONDITIONS  DURING 
1969-VANDENBERG  AIR  FORCE  BASE  AREA, 
CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

J.  H.  Koehler. 

Geological  Survey  Open-file   Report,  March  26, 

1971.  19  p,  5  fig,  5  tab,5ref. 

Descriptors:  "Water  supply,  "Groundwater, 
"Water  wells,  "Hydrogeology,  "California,  Water 
yield,  Water  quality,  Chemical  analysis.  Ground- 
water recharge,  Water  users,  Aquifer  charac- 
teristics, Withdrawal. 
Identifiers:  "Vandenberg  Air  Force  Base  (Calif). 

The  water  supply  for  Vandenberg  Air  Force  Base 
in  California  is  obtained  from  wells  in  the  Lompoc 
plain,  Lompoc  terrace,  and  San  Antonio  Valley 
groundwater    basins.    About    4,960    acre-feet    of 


water  was  pumped  from  the  supply  wells  during  the 
1969  calendar  year,  which  is  about  830  acre-feet 
less  than  was  pumped  the  previous  year.  Because  of 
the  recharge  that  occurred  with  the  abnormally 
high  rainfall  in  January  and  February,  the  water 
level  in  many  of  the  wells  rose  in  1969.  Several 
chemical  constituents  including  dissolved  solids, 
iron,  manganese,  sulfate,  and  chloride,  in  the  water 
from  the  Lompoc  plain  wells  exceed  the  limits 
recommended  by  the  U.S.  Public  Health  Service. 
The  quality  and  quantity  of  water  in  the  San  An- 
tonio Valley  are  adequate  for  further  development 
of  the  well  field.  (Woodard-USGS) 
W72-00593 


TIDES  IN  CONFINED  WELL-AQUIFER 
SYSTEMS, 

Virginia  Polytechnic   Inst.,  Blacksburg.   Dept.  of 

Geological  Sciences. 

E.  S.  Robinson,  and  R.  T.  Bell. 

Journal  of  Geophysical  Research,  Vol  76,  No  8,  p 

1857-1869,  March  10,  1971.  14  fig,  5  tab,  18  ref. 

OWRR  A-023-VA(2). 

Descriptors:  "Water  level  fluctuations,  "Ground- 
water, "Water  wells,  "Tidal  effects,  "Virginia, 
Aquifers,  Porosity,  Storage  capacity,  Mathematical 
studies,  Equations. 

Tidal  water-level  fluctuations  were  recorded  in  ten 
observation  wells  in  Virginia.  Six  wells  are  located 
on  the  Atlantic  Coastal  Plain,  and  four  are  in  the 
Appalachian  Mountain  region.  A  quantitative  ex- 
planation of  the  observed  well  tides  is  developed 
from  consideration  of  the  tidal  dilatation  of  an 
idealized  well-aquifer  system.  The  response  of  a 
confined  well-aquifer  system  to  tidal  dilatations 
requires  consideration  of  the  earth  tidal  dilatation, 
the  barometric  tidal  dilatation,  and  the  ocean  tide 
dilatation  as  expressed  by  equations.  For  wells 
located  far  inland,  the  ocean  tide  dilatation  can  be 
neglected.  For  wells  located  near  the  ocean  the  ex- 
planation of  tides  requires  analysis  of  at  least  two 
tidal  harmonic  constituents  and  the  ratio  of  the 
heights  of  the  corresponding  ocean  tide  con- 
stituents. The  magnitudes  of  the  ocean  tide  dilata- 
tions can  be  eliminated  in  solving  the  equations, 
but  their  ratio  must  be  known.  (Woodard-USGS). 
W72-00598 


WATER  RESOURCES  OF  SALT  LAKE  COUN- 
TY, UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

A.  G.  Hely,  R.  W.  Mower,  and  C.  A.  Harr. 

Utah  Department  of  Natural  Resources  Technical 

Publication  31,  1971.  244  p,  94  fig,  43  tab,  124  ref. 

Descriptors:  "Water  resources  development,  "Sur- 
face waters,  "Groundwater,  "Great  Salt  Lake,  *U- 
tah.  Water  yield,  Water  quality.  Precipitation  (At- 
mospheric), Runoff,  Groundwater  recharge, 
Hydrologic  budget,  Aquifers,  Water  wells,  Water 
supply,  Evaporation,  Chemical  analysis,  Water 
chemistry,  Streamflow,  Lakes,  Water  level  fluctua- 
tions, Water  balance,  Hydrogeology. 
Identifiers:  "Salt  Lake  County  (Utah). 

Large  quantities  of  usable  water  are  discharged  to 
Great  Salt  Lake  and  are  lost  every  year  by 
evapotranspiration  of  groundwater  in  low-lying 
areas  of  Salt  Lake  County,  Utah.  Among  the  fac- 
tors responsible  for  this  situation  are  ( 1 )  lack  of 
storage  capacity  to  regulate  runoff  from  the 
Wasatch  Range  within  the  county,  (2)  legal  at- 
titudes prior  to  1969  that  tended  to  limit  ground- 
water development,  (3)  lack  of  coordination  of 
withdrawals  from  surface  and  subsurface  sources, 
and  (4)  lack  of  knowledge  about  the  hydrologic  ef- 
fects of  withdrawals  of  groundwater.  During  the 
water  years  1964-68,  the  mean  annual  surface  in- 
flow to  Jordan  Valley,  the  principal  populated  area 
of  Salt  Lake  County,  was  463,000  acre-feet;  and 
the  outflow,  discharged  to  Great  Salt  Lake,  was 
324,000  acre-feet.  Approximately  half  the  inflow 
was  suitable  for  municipal  and  most  industrial  uses 
with  a  dissolved-solids  content  generally  less  than 
500  mg/liter.  The  other  half,  which  was  not  suitable 


for  municipal  use  because  of  poor  chemical  and 
sanitary  quality,  was  the  principal  supply  for  irriga- 
tion and  those  industrial  uses  without  stringent 
quality  requirements.  The  chemical  quality  of  the 
groundwater  varies  markedly.  Water  from  the  prin- 
cipal aquifer  in  most  of  Jordan  Valley  is  suitable  for 
municipal  use,  irrigation,  and  most  industrial  uses; 
but  water  from  the  northern  part  of  the  valley  near 
Great  Salt  Lake  is  suitable  only  for  uses  without 
stringent  quality  requirements.  (Woodard-USGS) 
W72-00788 


RECONNAISSANCE  OF  SEA-WATER  INTRU- 
SION ALONG  COASTAL  WASHINGTON,  1966- 
-68, 

Geological      Survey      Tacoma,      Wash.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-00789 


LOGS   OF   WELLS   IN   CAMPBELL   COUNTY, 
WYOMING, 

Geological  Survey,  Cheyenne,  Wyo. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00795 


RESIDUAL  SALINIZATION  OF  VIRGIN  SOILS 
AND  GROUNDWATER  IN  THE 

SOUTHWESTERN  PART  OF  THE  GOLOD- 
NAYA  STEEPE  (OSTATOCHNOYE 

ZASOLENIYE  TSELINNYKH  POCHV  I  GRUN- 
TOVYKH  VOD  YUGO-ZAPADNOY  CHASTI 
GOLODNOY  STEPI), 

Central    Asian    State    Inst,    for    the    Design    and 
Planning  of  Irrigation  Structures  and  Rural  Electric 
Powerplants,  Tashkent  ( USSR ). 
For  primary  bibliographic  entry  see  Field  03C. 
W72-00806 


INTERTEMPORAL  ALLOCATION  OF 

GROUND  WATER  IN  THE  CENTRAL  OGAL- 
LALA  FORMATION:  AN  APPLICATION  OF  A 
MULTISTAGE  SEQUENTIAL  DECISION 
MODEL, 

Haile   Sellassie   I    Univ.,   Alem   Maya   (Ethopia). 
Dept.  of  Economics;  and  Oklahoma  State  Univ., 
Stillwater.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-00889 


SOME  PROJECTIONS  FOR  IRRIGATION  IN 
THE  CENTRAL  BASIN  OF  THE  OGALLALA 
FORMATION, 

Oklahoma  State  Univ.,  Stillwater.  Dept  of  Agricul- 
tural Economics. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-00896 


IN 


WATER- 


NUCLEAR         EXPLOSIVES 
-RESOURCE  MANAGEMENT, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08H 

W72-00969 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


REVISED  OBJECTIVES  FOR  DESIGN  OF 
URBAN  STORMWATER  SYSTEMS  IN  THE 
PUGET  SOUND  REGION, 

Washington     Univ.,     Seattle.     Inst,     of     Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00797 


VARIATION  OF   URBAN   RUNOFF  WITH  DU- 
RATION AND  INTENSITY  OF  STORMS, 

Texas   Tech    Univ.,    Lubbock.   Water   Resources 
Center. 
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D  M  Wells, T.  A.  Austin, and  B.C. Cook. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  235,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Texas  Tech  University  Water 
Resources  Center  Project  Completion  Report 
WRC-71-5  (ICASALS  Special  Report  No  47)  Au- 
gust 1971.  30  fig,  24  tab,  37  ref,  2  append.  OWRR 
B-064-TEX  ( I ). 

Descriptors:  ♦Rainfall-runoff  relationships,  *Storm 
runoff,  'Cities,  'Routing,  'Mathematical  models, 
Systems  analysis,  Texas,  Urbanization,  Stochastic 
processes,  Markov  processes,  Statistical  models, 
Simulation  analysis.  Model  studies.  Duration 
curves,  Monte  Carlo  method,  Depth-area-duration 
analysis. 

Identifiers:  'Urban  hydrology,  Road  Research 
Laboratory  method. 

A  simulation  model  describes  the  quantitative  and 
qualitative   regimes  of  storm   water  runoff  from 
urban  watersheds.  The  urban  runoff  system  con- 
sists of  three  basic  subsystems:  Precipitation,  ru- 
noff, and  quality.  Each  of  the  three  subsystems  is 
mathematically    modeled    using    probability    and 
statistical  techniques.  Major  flooding  in  the  High 
Plains  of  Texas  is  associated  with  short-duration 
high-intensity  convective  storms.  The  model  as- 
sumes these  short-duration  precipitation  events  are 
random  and  governed  by  a  stationary  probability 
distribution  function.  A  bivariate  log-normal  dis- 
tribution function  fits  the  observed  rainfall  depths 
and   durations  for   Lubbock,  Texas.  The   runoff 
process   is   modeled   by   using   the   British   Road 
Research  Laboratory  method,  which  assumes  that 
all  runoff  is  derived  from  interconnected  impervi- 
ous areas.   Rainfall  inputs  are  simulated  by  the 
Monte  Carlo  method.  The  outflow  hydrograph  is 
generated   by   single-step   reservoir   routing.   The 
total   pollutant   load   is   predicted   by   a   multiple 
regression  involving  the  storm  characteristics  and 
the  antecedent  conditions.  A  one-step  lag  regres- 
sion model  is  used  to  predict  the  pollutant  concen- 
trations. (Knapp-USGS) 
W72-00816 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS-REPORT  OF  SPORT  AND 
COMMERCIAL  FISHERIES  SUBPROJECT, 

Idaho  Cooperative  Fishery  Unit,  Moscow.  Fish  and 

Game  Dept. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00875 

A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS-REPORT  OF  HISTORY  SUB- 
PROJECT, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

For  primary  bibliographic  entry  see  Field  06B. 
W72-00876 


4D.  Watershed  Protection 


SURFACE  RUNOFF  AND  SOIL  EROSION  ON 
EXPERIMENTAL  CATCHMENTS,  (IN  RUS- 
SIAN), 

M.  B.  Doshchanov,  and  K.  Tashpulatov. 
TrTashkentSelskokhozlnst.  20.  187-192.  1968. 
Identifiers:  Catchments,  Erosion,  Forestation,  Re, 
Runoff,  Soil,  Surface,  Terracing,  USSR. 

Terracing  and  afforestation  of  the  catchments  of 
mountain  rivers  considerably  reduced  surface  ru- 
noff (the  runoff  modulus  was  reduced  to  1/2-2/3) 
and  influenced  its  transformation  into  subsurface 
runoff,  eliminating  soil  erosion  and  reducing  solid 
runoff  to  1/50-1/10.  The  investigations  were  car- 
ried out  in  the  basins  of  the  Sukok  River  tributa- 
ries-Copyright 1971,  Biological  Abstracts,  Inc. 
W72-00673 


SCS  NATIONAL  ENGINEERING  HANDBOOK, 
SECTION  4,  HYDROLOGY, 

Soil    Conservation    Service,    Washington,    D.    C. 
Hydrology  Branch.  ,.„,,. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-00792 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 

RECOGNITION  OF  CRUDE  OILS  BY  CAPILLA- 
RY GAS  CHROMATOGRAPHY, 

Esso  Research  Centre,  Abingdon  (England). 

R.D.Cole. 

Nature,  Vol  233,  No  5321,  p  546-548,  October  22, 

1971.  2  fig,  1  tab,  8  ref. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Oily  water,  'Gas  chromatography. 
Analytical    techniques,    Surface    waters,    Oceans, 
Ships,  Oil  wastes,  Oil  industry. 
Identifiers:  'Oil  spills. 

A  method  of  identifying  the  origin  of  spilled  crude 
oil  using  capillary  column  gas  chromatography  is 
proposed.  Work  with  25  fresh  crude  oils  demon- 
strates that  oils  from  different  continents  yield  very 
different  chromatograms,  and  that  there  are  also 
significant  differences  between  the  chromatograms 
of  oils  from  neighboring  fields  in  the  Middle  East 
and  North  Africa.  The  three  types  of  persistent  oil 
likely  to  be  spilled  at  sea  are  fuel  oil,  fresh  crude  oil 
and  crude  oil  residues  from  tank  cleaning;  it  is 
possible  to  differentiate  between  them  by  examin- 
ing their  wax  and  asphaltenes  contents,  and  their 
volatility  profiles  as  indicated  by  gas  chromatog- 
raphy. The  technique  described  could  probably  be 
applied  to  each  of  these  oils  to  help  trace  its  source, 
but  it  has  so  far  been  confined  to  crude  oils. 
(Woodard-USGS) 
W72-00573 

ASSESSMENT  OF  SURFACE  WATER  QUALITY 
BY  A  SINGLE  INDEX  OF  POLLUTION, 

Ferrara  Univ.  (Italy).  Istituto  di  Igiene. 
L  Prati,  R.  Pavanello,  and  F.  Pesarin. 
Water  Research,  Vol  5,  No  9,  p  741-751,  Sep- 
tember 1971.  10  fig,  3  tab,  10  ref. 

Descriptors:  'Water  quality,  'Surface  waters, 
'Water  pollution  sources,  'Numerical  analysis, 
'Pollutant  identification,  Pollutants,  Indicators, 
Water  quality  control,  Mathematical  studies. 
Chemical  analysis,  Hydrologic  data. 
Identifiers:  'Water  quality  (Mathematical  expres- 
sions). 

The  identification  of  an  'implicit  index  of  pollution' 
based  on  river  water  quality  classification  is 
described.  The  index  is  a  numerical  expression  of 
the  degree  of  pollution  and  takes  into  account  the 
various  pollutants  present  at  the  same  time  (though 
measured  separately).  This  index,  increasing  with 
the  degree  of  pollution,  could  be  used  for  the  nu- 
merical evaluation  of  a  purely  qualitative  charac- 
teristic expressed  by  the  term  'pollution'.  The  ob- 
jective was  to  determine  as  many  mathematical  ex- 
pressions as  there  are  pollutants,  to  transform  con- 
centrations into  levels  of  pollution  expressed  in 
new  units  which  would  then  be  the  units  of  mea- 
surement of  pollution '.  These  mathematical  expres- 
sions are  so  constructed  for  each  polluting  factor, 
that  their  numerical  value  is  no  longer  proportional 
to  the  concentration  but  to  the  polluting  effect' 
relative  to  other  factors.  In  this  way,  although  one 
pollutant  may  be  present  in  smaller  concentrations 
than  another,  it  will  have  a  large  number  if  its  pol- 
luting effect  is  greater.  (Woodard-USGS) 
W72-00577 


WATER-SOLUBLE  N03-NITROGEN,  P04- 
-PHOSPHORUS,  AND  TOTAL  SALT 
BALANCES  ON  A  LARGE  IRRIGATION 
TRACT,  ,      ..  . 

Agricultural  Research  Service,  Kimberly,  Idaho, 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-00597 

HYGIENIC  STANDARDIZATION  OF  BISMUTH 
IN  WATER  BODIES  (IN  RUSSIAN), 

Institut  Gigieny  Truda  i  Profzabolevann,  Sver- 
dlovsk (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00651 

EXPERIMENTAL  SUBSTANTIATION  OF  THE 
PERMISSIBLE  CONTENT  OF  DIANATE  AND 
2,3,6-TRICHLORBENZOIC  ACID  IN  WATER 
BODIES  (IN  RUSSIAN), 

Kiev  Research  Inst,  of  General  Communal  Hygiene 

(USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-00653 

USE  OF  THE  METHOD  OF  DIRECT  BACTERI- 
AL COUNT  IN  THE  STUDY  OF  THE  SELF-P- 
URIFICATION OF  UNDERGROUND  WATERS, 

(IN  RUSSIAN), 

Belorussian     Sanitary-Hygienic     Research     Inst., 

Minsk  (USSR). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00654 

TRACE  ELEMENT  REMOVAL  FROM  SEWAGE 
EFFLUENT  BY  SOIL  FILTRATION, 

Arizona    Univ.,    Tucson.     Dept.     of    Watershed 

Management. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-00659 

THE  ROLE  OF  MICROORGANISMS  GROW- 
ING ON  OIL  IN  THE  SELF-CLEANING  AND  IN- 
DICATION OF  OIL  POLLUTION  IN  THE  SEA, 
(IN  RUSSIAN), 

Institute     of    Biology     of    the     Southern     Seas, 

Sevastopol  (USSR). 

For  primary  bibliographic  entry  see  Field  05O. 

W72-00709 

BIOASSAYS  TO  DETERMINE  ALGAL 
GROWTH  POTENTIAL  OF 

MICRONUTRIENTS, 

Washington  State  Univ.,  Pullman.  Water  Research 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-00801 

VARIATIONS  IN  THE  NUTRIENT  CONTENT 
OF  SUSPENDED  SEDIMENTS  IN  RIVERS  OF 
CENTRAL  ASIA  AND  SOUTHERN  KAZAKH- 
STAN (NEKOTORYYE  ZAKONOMERNOSTI 
SODERZHANIYA  PITATEL'NYKH  ELEMEN- 
TOV  VO  VZVESHENNYKH  NANOSAKH 
SREDNEAZIATSKIKH  I  YUZHNOKAZAKH- 
STANSKIKH  REK), 

Akademiya  Nauk  SSR,  Moscow.  Institut  Geografii. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-00808 


POLARIZING       MICROSCOPE       IDENTIFIES 
WATER-FORMED  DEPOSITS, 

Calgon  Corp.,  Pittsburgh,  Pa. 
P.  M.Colacito. 

Descriptors:  'Analytical  techniques,  'Microscopy, 
»X-ray  spectroscopy,  'Corrosion,  'Chemical- 
precipitation,  Water  chemistry,  Methodology, 
Laboratory  tests,  Optical  properties.  Water  analy- 
sis. Organic  matter.  Zeolites,  Calcite,  Silica. 
Identifiers.  'Water  formed  deposits,  Polarizing 
microscope,  Water  treatment  technology. 
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A  description  is  given  of  how  one  laboratory  uses 
microscopy  combined  with  spectroscopic  and  X- 
ray  techniques  for  positive  analysis  of  water- 
formed  deposits  and  corrosion  products.  Identifica- 
tion of  such  deposits  is  a  necessary  prerequisite  for 
successful  water  treatment  technology.  Infrared  is 
used  chiefly  to  identify  organic  materials  and  as  a 
supplementary  tool  for  the  microscopist.  Wet 
chemical  and  atomic  absorption  methods  give 
quantitative  elemental  composition.  Emission  spec- 
trograph^, X-ray  diffraction,  and  microscopic 
techniques  complement  each  other  and  yield  max- 
imum information  about  the  mineral  composition 
of  a  deposit  both  quickly  and  economically.  Exam- 
ples are  given  to  show  the  utility  of  the  microscope 
when  instant  analysis  is  required.  A  drawing  shows 
the  steps  involved  in  microscopic  analysis.  Tables 
show  different  chemical  compounds  identified  by 
microscope  and  X-ray  in  typical  water-formed 
deposits  and  results  of  water-deposit  analysis  made 
by  different  techniques.  (Lang-USGS) 
W72-00828 


A  RAPID  METHOD  FOR  THE  ESTIMATION  OF 
THE  CARBON  CONTENT  OF  SESTON  AND 
PERIPHYTON, 

California   Univ.,   Davis.   Dept.   of  Zoology;  and 
California  Univ.,  Davis.  Inst,  of  Ecology. 
Richard,  Armstrong,  Charles  R.  Goldman,  and 
Dennis  K.  Fujita. 

Limnology  and  Oceanography,  Vol  16,  No  1,  p 
137-139,  1971.  2  fig,  1  tab. 


♦Measurement,  "Carbon, 

*Seston,     Analytical     techniques, 


Descriptors: 

*Periphyton, 

California. 

Identifiers:  Infrared  analyzer,  Induction  furnace, 

Castle  Lake  (Calif),  Lake  Tahoe  (Calif). 


This  method  utilizes  combustion  of  samples  in  an 
induction  furnace,  a  process  bringing  about  rapid 
random  movement  of  electrons  in  a  conductor. 
Following  combustion,  microgram  amounts  of  or- 
ganic carbon  in  seston  and  periphyton  samples  are 
determined  with  an  infrared  analyzer.  Results  of 
duplicate  sample  determinations  of  seston  usually 
agreed  within  10%,  those  of  periphyton  within 
20%.  (Wilde-Wisconsin) 
W72-00837 


A  PH-CARBON  DIOXIDE  METHOD  FOR  MEA- 
SURING AQUATIC  PRIMARY  PRODUCTIVI- 
TY, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology;  and  Geor- 
gia Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-00841 


LABORATORY  TESTS  FOR  PLANT  OPERA- 
TION CONTROL  AND  STREAM  QUALITY 
MEASUREMENT, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

Shankha  K  Banerji. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  3,  p  399-406,  1971.35ref. 

Descriptors:  "Sewage  treatment,  *Water  pollution 
control,  "Laboratory  tests,  "Measurement,  Water 
analysis,  Biochemical  oxygen  demand,  Water 
quality,  Analysis,  Chemical  oxygen  demand,  Ox- 
idation-reduction potential,  Analytical  techniques, 
Tests,  Sludge. 

Identifiers:  Sewage  treatment  plants,  Total  organic 
carbon,  Total  oxygen  demand,  Suspended  solids, 
Mixed  liquor  suspended  solids,  Sludge  volume  in- 
dex. 

A  critical  evaluation  is  made  of  current  analyses 
used  in  appraisal  of  wastewater  and  stream  waters. 
The  time-consuming  5-day  BOD  test  is  likely  to  be 
replaced  by  the  rapid  total  carbon,  COD  and  TOD 
tests.  For  activated  sludge  MLSS  test  appears  to  be 
better  suited  than  the  SS  test.  Determination  of  ac- 
tive biomass  by  the  organic  N,  DNA,  or 
dehydrogenase  methods  is  more  complicated  than 
MLVSS  determinations.  SVI  test  is  of  questionable 


value  because  of  its  dependence  on  many  uncon- 
trollable variables.  ORP  analysis  provides  erratic 
results  due  to  unpredictable  complex  reactions. 
Appraisals  of  stream  water  quality  requires  con- 
sideration of  the  mixing  of  effluent  discharge 
system  aside  from  the  chemical  and  biological 
analyses.  (Wilde-Wisconsin) 
W72-00849 


COOPERATIVE  INVESTIGATIONS--II. 

KNOWLEDGE  OF  SURFACE  WATER  QUALI- 
TY IMPORTANT  TO  WATER  DEVELOPMENT 
BOARD, 

Texas  State  Water  Development  Board,  Austin. 

H.  M.  Cook,  and  G.  D.  Laneman. 

Water  for  Texas,  p  8- 10,  January  1971.  I  tab. 

Descriptors:  "Water  quality,  "Sites,  "Sampling, 
"Data  collections,  "Water  pollution  sources, 
Stream  flow,  Water  analysis,  Chemical  analysis,  In- 
organic compounds,  Pesticides,  Mathematical 
models,  Estuaries,  Basins,  Saline  water  systems. 
Identifiers:  Texas  Water  Development  Board,  U.S. 
Gedological  Survey. 

The  surface  water  quality  data  collecting  network 
for  Texas  is  described  as  a  cooperative  program 
between  the  Texas  Water  Development  Board, 
U.S.  Geological  Survey,  and  local  interests.  There 
are  132  sampling  sites  for  continuous  or  daily 
records,  92  sites  for  inorganic  chemical  data,  and 
1 1 1  sites  for  pesticide  data.  Natural  and  man-made 
pollution  is  discussed  with  the  history  of  the 
$884,224  sampling  program.  Mathematical  models 
of  estuaries  and  specific  saline-water  and  basin  stu- 
dies are  noted.  ( Popkin-Arizona) 
W72-00881 


SPENT  SULFITE  LIQUOR-THE  VANILLIN 
METHOD  FOR  ESTIMATION  OF  THE  CON- 
CENTRATION OF  SPENT  SULFITE  LIQUIR  IN 
WATERS, 

Washington  Univ.,  Seattle.  Coll.  of  Forest 
Resources. 

B.  F.  Hrutfiord,  J.  L.  McCarthy,  and  P.  Y.  Jone. 
Technical  Association  of  the  Pulp  and  Paper  Indus- 
try, Vol  53,  No  9,  p  1746-1749,  Sept  1970.  2  fig,  2 
tab,  19ref. 

Descriptors:    Water    pollution    sources,    "Sulfite 
liquor,  Lignins,  "Gas  chromatography,  Chemical 
reaction,   Laboratory  tests,   "Pollutant  identifica- 
tion, Analytical  techniques. 
Identifiers:  Vanillin,  Alkaline  hydrolysis. 

The  Pearl-Benson  (PBI)  procedure  for  measuring 
the  concentration  of  spent  sulfite  liquor  in  water  is 
not  specific  for  spent  sulfite  liquor.  A  'vanillin' 
method  for  estimating  the  concentration  of  spent 
sulfite  liquor  in  waters  is  described  which  is  specific 
for  sulfite.  A  sample  of  water,  fresh  or  salt,  is  first 
extracted  with  chloroform  to  remove  inferences. 
The  sample  is  then  subjected  to  alkaline  hydrolysis. 
After  cooling  and  acidification,  the  vanillin  thus 
formed  is  extracted  with  dichloromethane,  treated 
with  a  silylation  reagent,  and  then  measured  quan- 
titatively by  gas  chromatography  using  eugenol  as 
an  internal  standard.  Spent  sulfite  liquor  concen- 
tration is  related  to  the  determined  vanillin  by  the 
use  of  a  calibration  curve.  The  procedure  is  found 
to  give  moderately  reproducible  results  down  to  a 
concentration  of  a  few  parts  of  spent  sulfite  liquor 
(containing  10%  solids)  per  million  parts  of  water 
sample.  Because  vanillin  is  formed  almost  uniquely 
by  alkaline  hydrolysis  from  the  lignin  sulfonates 
present  in  spent  sulfite  liquor,  the  method  should 
be  useful  in  special  cases  where  it  is  important  to 
confirm  the  presence  or  absence  and  the  concen- 
tration of  spent  sulfite  liquor.  For  routine  estima- 
tions of  spent  sulfite  liquor  concentration,  how- 
ever, the  Pearl-Benson  nitroso  method  is  more  ap- 
propriate. (Goessling-Texas) 
W72-00900 


R.  C.  Landine. 

Water  and  Sewage  Works,  Vol  118,  Ref  No.  1 97 1 

p  R/45-R/53,  4  fig,  2  tab,  29  ref. 

Descriptors:      "Biochemical      oxygen      demand, 
"Kinetics,   "Water  analysis,  Sampling,  Chemical 
oxygen   demand,   Data   collections,   Waste   water 
treatment,  Pollutant  identification. 
Identifiers:  "Organic  carbon. 

The  use  of  theoretical  first  or  second  order  equa- 
tion to  describe  BOD  progression  was  examined.  A 
variety  of  complicating  factors  was  discovered  for 
both  cases  to  such  an  extent  that  it  was  determined 
to  be  impossible  to  formulate  a  theoretical  BOD 
curve,  and  it  was  established  that  empirical  equa- 
tions must  be  resorted  to.  Several  long  term  BOD 
tests  were  then  conducted  to  provide  data  for  anal- 
ysis and  the  formulation  of  empirical  equations.  In- 
cubation periods  of  from  one  and  one-half  to  three 
months  were  used  at  temperatures  ranging  from  .5 
deg.  C  to  20  deg.  C.  BOD  measurements  were 
made  by  respirometer  standard  dilution,  jug  dilu- 
tion and  cylinder  method  in  some  instances.  Both 
first  and  second  order  kinetics  were  applied  to  the 
data.  Calculated  kl  values  depended  on  data  time 
sequence,  measurement  method,  and  substrate 
concentration,  but  no  consistent  temperature  rela- 
tionship was  observed.  Linear  BOD  curves  could 
only  be  represented  by  a  second  order  relationship. 
Use  of  the  second  order  sequence  allowed  com- 
puter calculation  of  the  constants.  However,  data 
points  were  amenable  to  either  equation  as  long  as 
the  system  was  non-linear.  Greater  use  of  the  or- 
ganic carbon  and  COD  tests  is  recommended  since 
they  permit  evaluation  of  the  ultimate  value  at  time 
zero.  (Lowry-Texas) 
W72-00911 


A  MOBILE  LABORATORY  FOR  FOOD 
PROCESSING  WASTEWATER  ANALYSES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Food 
Science  and  Technology. 
Michael  R.  Soderquist,  and  Dennis  W.  Taylor. 
American  Society  of  Agricultural  Engineers,  Paper 
No  71-418,  Oregon  Agricultural  Experiment  Sta- 
tion Technical  Paper  No  3121,  June  1971.  23  p,  3 
fig,  6  tab,  1  3  ref. 

Descriptors:  "Canneries,  "Laboratory  tests, 
Research  facilities,  Sampling,  Refrigeration, 
Storage,  Instrumentation,  Analytical  techniques, 
Data  collection,  "Water  analysis,  Oregon,  Pollu- 
tant identification. 

Identifiers:  "Mobile  laboratories,  "Food  processing 
wastes. 

A  comprehensive  literature  review  and  state-wide 
processor  survey  indicated  that  most  of  the  availa- 
ble data  on  food  processing  waste  streams  was  in- 
appropriate for  serious  research  usage.  Since  com- 
prehensive, reliable  wastewater  characterization  is 
a  necessary  prerequisite  to  studies  of  waste  treat- 
ment and  utilization  and  by-product  development, 
a  mobile  laboratory  was  constructed  to  gather  usa- 
ble comprehensive  wastewater  quantity  and  quality 
profiles  for  each  of  the  major  commodity-process 
combinations  in  Oregon.  A  fifteen  foot  long  com- 
mercial travel  trailer  was  selected  for  use.  All 
analyses  to  be  performed  in  the  trailer  were  enu- 
merated and  all  supplies  listed.  A  description  of  the 
interior  of  the  laboratory  as  used  throughout  the 
summer  of  1970  is  included.  Delicate  balances 
were  not  adaptable  to  use  in  the  trailer,  even  when 
placed  on  jacks.  To  alleviate  this  problem,  all  sub- 
sequent sensitive  work  involving  weighing  will  be 
performed  at  a  permanent  base  facility.  Both  power 
and  water  limitations  troubled  the  labs  personnel, 
with  not  enough  current  carrying  capacity  in  the 
electrical  system  and  not  enough  water  faucets. 
Despite  these  and  other  difficulties,  reliable  data 
were  generated  and  future  projects  are  planned. 
(Lowry-Texas) 
W72-00912 


SECOND      ORDER      AND      FIRST      ORDER 
KINETICS  FOR  BOD  DATA, 

New  Brunswick  Univ.,  Fredericton. 


NUTRIENT  DIGESTIBILITY  USING  FECAL 
COLLECTION  APPARATUS  AND  INDICATOR 
METHOD  FOR  STEERS  FED  AD  LIBITUM, 

Kentucky  Univ.,  Lexington. 
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P.  A.  Phar,  N.  W.  Bradley, C.  O.  Little,  L.  V. 
Cundiff.andJ.  A.  Boling. 

Journal  of  Animal  Science,  Vol  33,  No  3,  p  695- 
697,  September  197  1.4  tab,  12ref. 

Descriptors:  'Digestion,  'Nutrients,  Analytical 
techniques,  Animal  waste,  Confinement  pens,  Cat- 
tle 

Identifiers:  'Chromic  oxide  indicator,  'Fecal  col- 
lection apparatus,  Pelleted  ration.  Ad  libitum,  Feed 
trial,  Crude  protein,  Crude  fiber,  Ether  extract. 
Gross  energy  coefficient,  Steer. 

Six  2-year-old  steers  weighing  an  average  of  453  kg 
were  randomly  assigned  to  a  cross-over  design  to 
study  the  effects  of  fecal  collection  apparatus  on 
the    apparent   digestibility    of   nutrients   when    a 
complete,  pelleted  ration  was  fed  ad  libitum  and  to 
compare  total  collection  versus  chromic  oxide  in- 
dicator coefficients.  Chromic  oxide  was  mixed  with 
the  ration  prior  to  pelleting  at  the  rate  of  0.5%. 
Fecal  samples  were  taken  twice  during  a  24-hr. 
period  and  composited  at  the  end  of  the  6-day  col- 
lection   period    for   each    steer.    Sampling    times 
representing  each  2-hr.  interval  were  randomly  as- 
signed to  days.  Average  daily  feed  intake  was  not 
significantly  affected  by  fecal  collection  apparatus. 
There    was    no    significant    difference    in    crude 
protein,  crude  fiber,  ether  extract,  N.F.E.  or  gross 
energy  coefficients  calculated  by  the  conventional 
and  indicator  methods;  however,  there  was  a  sig- 
nificantly  (PA.01)   lower  dry   matter  coefficient 
when  calculated  by  indicator  method.  When  the  in- 
dicator method  of  estimating  digestibility  was  used 
to  compare  the  effect  of  collection  apparatus  ver- 
sus no  apparatus  on  digestibility  of  nutrients,  the 
N.F.E.  digestibility  was  significantly  (PA. 05)  lower 
in  the  steers  without  the  fecal  collection  apparatus. 
Coefficients  of  digestibility  for  dry  matter,  crude 
protein,  crude  fiber,  ether  extract  and  gross  energy 
were  not  significantly  (PS.05)  affected  by  fecal  col- 
lection apparatus.  (Bundy-Iowa  State) 
W72-00982 


IDENTIFICATION  OF  FEEDLOT  ODORS, 

California  Univ.,  Riverside.  Statewide  Air  Pollution 
Research  Center. 
J.  Fosnaugh,  and  E.  R.  Stephens. 
Statewide  Air  Pollution  Research  Center  (final  re- 
port). Grant  No  U100531-02,  p   1-24,  April  30, 
1969.  3  fig,  2  ref. 

Descriptors:  'Chromatography,  Ionization, 
Laboratory  tests,  'Odors,  Chemical  analysis, 
♦Farm  waste,  Organic  compounds,  Cattle,  'Pollu- 
tant identification. 

Identifiers:  'Feedlot  odors,  Field  analyzing 
technique,  Ambient  concentration,  Ionization  de- 
tector, Trimethylamine,  Amines. 

The  proximity  of  cattle  feedlots  to  suburban  hous- 
ing has  created  local  air  pollution  problems  which 
in  some  instances  have  forced  feedlots  to  cease 
operation  or  to  move.  The  principal  objective  of 
this  project  was  to  identify  the  odorant  compounds 
and  to  develop  methods  for  their  detection  and 
measurement.  Several  pieces  of  evidence  point  to 
the  light  weight  amines  as  the  principal  offenders. 
In  particular,  trimethylamine  has  an  odor  threshold 
below  1  ppb  and  can  be  detected  in  feedlot  air  at 
concentrations  above  this.  Other  amines,  ammonia, 
and  perhaps  other  compounds  may  also  contribute 
to  the  odor.  Of  the  several  analytical  methods 
tested  gas  chromatography  and  paper  chromatog- 
raphy showed  the  most  promise.  Neither  was 
developed  into  routine  use.  (Bundy-Iowa  State) 
W72-00983 


CHEMICAL     COMPOSITION     OF     POULTRY 
MANURE. 

Poultry  Digest,  p  439-44 1 ,  September  197 1 .  4  tab. 

Descriptors:  'Chemical  waste,  'Crop  response,  Es- 
sential nutrients.  Chemical  analysis,  Poultry,  Or- 
ganic acids,  Rates  of  application,  Nutrients. 
Identifiers:     'Broiler     houses,     'Micronutrients, 
'Laying  house.  Wasted  feed. 


The  value  of  poultry  manure  as  a  crop  fertilizer  has 
been  measured  primarily  in  terms  of  nitrogen, 
phosphorus,  and  potassium.  Very  little  considera- 
tion has  been  given  to  the  micronutrients  content. 
There  are  substantial  amounts  of  calcium,  magnesi- 
um, and  sulfur.  The  micronutrients  includes  man- 
ganese, iron,  boron,  copper,  zinc,  and  molyb- 
denum. The  mean  calcium  and  magnesium  con- 
tents of  broiler  manure  were  1.97  and  0.37%, 
respectively,  which  were  less  than  for  hen  manure 
with  calcium  content  of  3.42%  and  magnesium  of 
0.52%.  With  present  knowledge  of  the  require- 
ments of  most  crop  plants  for  micronutrients  in- 
dicates that,  except  in  cases  of  extreme  deficiency, 
application  of  three  to  five  tons  per  acre  of  broiler 
or  hen  manure  annually  would  maintain  and 
adequate  supply  of  these  elements.  (Bundy-Iowa 
State) 
W72-00984 

EXTRACTION  OF  BILE  ACIDS  FROM  RAT 
FECES  CONTAINING  CHOLESTYRAMINE, 

Mead  Johnson  Research  Center,  Evansville,  Ind. 

Dept.  of  Nutritional  Research. 

J.  D.  Manes,  and  D.  L.  Schneider. 

Journal  of  Lipid  Research,  Vol  12,  No  3,  p  376- 

377,  1971. 

Descriptors:  'Gas  chromatography,  'Rodents, 
Chemical  analysis,  Laboratory  animals,  Laboratory 
tests,  Methodology,  Test  procedures,  Analytic 
techniques. 

Identifiers:  'Bile  acids.  Gas-liquid  chromatog- 
raphy, OV-21. 

The  fecal  extraction  procedure  described  by 
Evrard  and  Janssen  was  inadequate  for  the 
complete  extraction  of  conjugated  bile  acids  from 
feces  containing  the  bile  acid  sequestrant, 
cholestyramine.  As  judged  by  gas-liquid  chromato- 
graphic analysis,  substitution  of  0.5  n  HC1  in  ab- 
solute ethanol  for  glacial  acetic  acid  allowed  for 
complete  recovery  (98-104%)  of  three  different 
conjugated  bile  salts  in  the  presence  of  the  resin. 
(Parker-Iowa  State) 
W72-00986 

METHODS  OF  SAMPLE  PREPARATION  FOR 
CHEMICAL  DETERMINATION  OF  CHROMIC 
OXIDE  IN  BOVINE  FECES, 

Kentucky    Univ.,    Lexington.    Dept.    of    Animal 

Science. 

P  R.  Utley,  N.  W.  Bradley,  and  J.  A.  Boling. 

Journal  of  Dairy  Science,  Vol  54,  No  7,  p  1091- 

1093,  July  1971.  1  tab,  11  ref. 

Descriptors:  'Animal  waste,  'Chromium, 
'Nutrient,  Chemical  analysis,  Laboratory,  Indica- 
tors, Diurnal,  Digestion,  Statistical  method.  Time 
series  analysis,  Diet. 

Identifiers:  'Corn-urea  diet,  Blender,  Chromium 
oxide,  Feces,  Fecal  recovery,  Ground  corn. 

Fecal  samples  were  prepared  by  four  different 
methods  to  observe  the  variation  and  per  cent 
recovery  of  added  chromic  oxide  with  each 
method.  Variation  was  greatest  in  the  samples 
dried  and  ground  with  a  Wiley  mill  and  those 
homogenized  and  analyzed  wet.  The  standard  er- 
rors of  the  samples  dried  and  ground  with  a  hand 
grinder  and  those  homogenized  and  analyzed  dry 
were  lower  than  those  of  the  other  two  groups  of 
samples.  The  average  per  cent  recovery  ranged 
from  a  low  of  98.8%  (homogenized,  analyzed  wet) 
to  a  high  of  100.2%  (homogenized,  analyzed  dry). 
The  variation  in  chromic  oxide  concentration 
tended  to  be  greater  in  samples  containing  the 
highest  per  cent  moisture  at  time  of  analysis.  (Bun- 
dy-Iowa State) 
W72-00994 


CIRCULATION  PATTERNS  AND  A  PREDIC- 
TIVE MODEL  FOR  POLLUTANT  DISTRIBU- 
TION IN  LAKE  ERIE, 

New  York  State  Univ.,  Buffalo. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01102 


LASER        INDUCED       FLUORESCENCE       IN 
RHODAMINE  B  AND  ALGAE, 

Syracuse  Univ.  Research  Corp.,  NY. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-0I095 
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RECOGNITION  OF  CRUDE  OILS  BY  CAPILLA- 
RY GAS  CHROMATOGRAPHY, 

Esso  Research  Centre,  Abingdon  (England). 
For  primary  bibliographic  entry  see  Field  05A. 
W72-00573 


ASSESSMENT  OF  SURFACE  WATER  QUALITY 
BY  A  SINGLE  INDEX  OF  POLLUTION, 

Ferrara  Univ.  (Italy).  Istituto  di  Igiene. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-00577 


TURBULENCE  IN  LAKE  HURON, 

Sydney  Univ.  (Australia).  Dept.  of  Mechanical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02H. 
W72-00578 


WATER-SOLUBLE       N03-NITROGEN,       P04- 
-PHOSPHORUS,  AND         TOTAL         SALT 

BALANCES      ON      A      LARGE      IRRIGATION 
TRACT 

Agricultural   Research  Service,  Kimberly,  Idaho, 
Snake  River  Conservation  Research  Center. 
D.  L.  Carter,  J.  A.  Bondurant,  and  C.  W.  Robbins. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  2,  p  331-335,  March-April  1971.  5  p,  1  fig, 
4  tab,  25  ref. 

Descriptors:  'Water  pollution  sources,  'Fertilizers, 
'Return    flow,    'Phosphates,    'Nitrates,    Salinity, 
Nutrients,  Idaho,  Leaching,  Irrigation  water,  Path 
of  pollutants. 
Identifiers:  'Snake  River  (Idaho). 

Return  flow  from  a  82,030-ha  tract  of  calcareous 
silt  loam  soils  irrigated  with  water  diverted  from  the 
Snake  River  in  southern  Idaho  increased  the 
downstream  total  soluble  salt  and  No  3  loads,  but 
decreased  the  downstream  P04  load.  Under  the  ex- 
isting water  management  practice,  50%  of  the  total 
input  water  returned  to  the  Snake  River  as  subsur- 
face drainage.  Net  total  soluble  salt  output  was  2.4 
metric  tons/ha  and,  on  the  average,  was  con- 
siderably greater  than  necessary  to  maintain  a  salt 
balance.  Net  N03  output  was  33  kg/ha.  Only  about 
30%  as  much  P04  left  the  tract  via  drainage  water 
as  entered  the  tract  in  irrigation  water.  As  water 
passed  through  the  soil,  P04  was  removed  by 
chemical  reactions  in  the  soil,  thus  decreasing  the 
concentration  in  the  subsurface  drainage  water  and 
decreasing  the  downstream  P04  load.  Applied  P 
fertilizer  was  not  leached  into  the  drainage  water. 
(Knapp-USGS) 
W72-00597 

USE  OF  THE  METHOD  OF  DIRECT  BACTERI- 
AL COUNT  IN  THE  STUDY  OF  THE  SELF-P- 
URIFICATION OF  UNDERGROUND  WATERS, 
(IN  RUSSIAN), 

Belorussian     Sanitary-Hygienic     Research     Inst., 
Minsk  (USSR). 
A.  G.Kokina. 

Gidrobiol  Zh.  6  ( 1  ):  104-108.  Illus.  1970. 
Identifiers:     Ammonia,     Bacterial,     Biochemical, 
Combine,  Contaminants,  Count,  Ground,  Index, 
Meat,  Method,  Minsk,  Organic,  Oxygen,  Purifica- 
tion, River,  Self,  Svisloch,  Under,  USSR. 

The  contamination  of  underground  waters  at  vari- 
ous distances  from  the  Minsk  Meat  Combine  was 
determined  bya  direct  count  of  bacteria  and  also  by 
determining  chemical  indices  of  contamination. 
There  was  a  general  correlation  between  bacterial 
count  and  the  content  of  ammonia  N  in  the  water, 
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but  the  degrees  of  correlation  varied  with  the 
distance  from  the  source  of  contamination  and  the 
season.  Determination  of  relations  between  bac- 
terial count  and  the  biochemical  consumption  of 
02  used  as  an  index  of  organic  contamination  in  a 
study  of  the  self-purification  of  water  from  the 
Svisloch  River  indicated  tht  in  winter,  the  count 
was  lower  than  the  biochemical  index.  Conditions 
similar  to  those  observed  for  water  from  an  open 
body  such  as  the  Svisloch  River  (in  winter)  were 
found  for  the  interrelationship  between  the  bacteri- 
al count  and  the  chemical  index  in  underground 
water.  The  bacterial  count  lag  indicated  delayed 
purification  in  both  cases. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-00654 


WATER  STATUS  OF  SOD-PODZOLIC  SANDY 
SOILS  ON  DEEP  SANDS  IN  POLESIE  (IN 
UKRAINIAN), 

For  primary  bibliographic  entry  see  Field  02G. 
W72-00670 


HYDROLOGY  OF  THE  YTHAN  ESTUARY 
WITH  REFERENCE  TO  DISTRIBUTION  OF 
MAJOR  NUTRIENTS  AND  DETRITUS, 

Lake  Erie  Fisheries  Research  Station,  Wheatley 

(Ontario). 

For  primary  bibliographic  entry  sec  Field  02L. 

W72-0071I 


POLLUTION     OF    THE     LOWER     MEURTHE 
(RIVER).    INFLUENCES    ON    THE    DEVELOP- 
MENT OF  ALGAL   POPULATIONS  (FRANCE) 
(IN  FRENCH), 
Jean-Francois  Pierre. 

Bull  Acad  Soc  Lorraines  Sci.  8  (4):  255-269.  1969. 
English  summary. 

Identifiers:  Algal,  Aut,  Development,  Ecology, 
Flora,  France,  Meurthe,  Pollution,  Populations, 
River. 

The  physical  and  chemical  characteristics  of  the 
water  were  studied  in  the  Basse-Meurthe  to  deter- 
mine the  level  of  pollution.  Many  algae  live  in  this 
biotope,  the  evolution  of  the  algal  flora,  and  the  au- 
toecology  of  some  species,  were  studied.  The 
Basse-Meurthe  and  the  rivers  Moselle,  Seille, 
Meuse  and  Fecht  are  compared.  In  spite  of  the 
heavy  mineral  and  organic  pollution,  a  diversified 
algal  flora  is  present  in  the  Meurthe. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W  7  2-007  2  2 


CHLORINATED  HYDROCARBON  INSECTI- 
CIDE RESIDUES  IN  WINTER  FLOUNDER, 
PSEUDOPLEURONECTES  AMERICANUS, 

FROM  THE  WEWEANTIC  RIVER  ESTUARY, 
MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forest  and 
Wild  Life  Management. 
Roderick  M.  Smith,  and  Charles  F.  Cole. 
J  Fish  Res  Bd  Can.  27  (12):  2374-2380.  1970. 
Identifiers:    Accumulation,   Carbon,   Chlorinated, 
DDT,  Estuary,  Flounder,  Heptachlor,  Hydro,  In- 
secticide,     Massachusetts,      Pseudopleuronectes- 
Americanus,    Residues,    River,    Seasonal,    USA, 
Weweantic,  Winter. 

Residues  of  DDT,  heptachlor,  and  dieldrin  were 
found  in  tissues  of  P.  americanus  (Walbaum),  from 
the  Wewantic  River  estuary,  Massachusetts  during 
1966-67.  In  non-migratory  juveniles,  seasonal  ac- 
cumulation patterns  were  demonstrated  for  DDT, 
heptachlor,  and  2  related  breakdown  products, 
DDE  and  heptachlor  epoxide.  Peak  concentrations 
of  the  parent  compounds  were  more  closely  as- 
sociated with  high  runoff  conditions  than  any 
specific  application  in  the  estuarine  drainage.  Diel- 
drin was  present  uniformly  throughout  the  year. 
Migratory  adult  flounder,  present  only  between 
Oct.  and  May,  contained  heptachlor  and  hep- 
tachlor epoxide  levels  similar  to  juveniles,  but  sig- 
nificantly less  DDE.  Adult  female  flounder  sequen- 
tially concentrated   DDT,   DDE,  and   heptachlor 


epoxide  in  their  ripening  ovaries  as  the  spawning 
season   approached. -Copyright    1971,    Biological 
Abstracts,  Inc. 
W72-00737 


VARIATION  OF  URBAN   RUNOFF  WITH   DU- 
RATION AND  INTENSITY  OF  STORMS, 

Texas   Tech    Univ.,    Lubbock.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  04C. 

W  72-008  16 


THE  DISPOSAL  OF  AGRICULTURAL  WASTE, 

Douglas  Gowan. 

Effluent  and  Water  Treatment  Journal,  p  303-308, 

June  1971.  2  tab,  lOref. 

Descriptors:  *Waste  disposal,  *Farm  wastes,  Water 
pollution,  Fertilizers,  Farm  management, 
Livestock,  Economics,  Copper,  Arsenic  com- 
pounds, Odor,  Sewers,  Biochemical  oxygen  de- 
mand, Slurries,  Chlorides,  Ammonia,  Nitrogen, 
Dairy  industry. 
Identifiers:  United  Kingdom,  Farm  income. 

The  present  United  Kingdom  laws  make  it  unlawful 
to  discharge  farm  drainage  into  a  stream  without 
consent  of  river  authorities;  river  authorities  also 
have  power  to  control  pollution  of  underground 
water.  Over  1 3  1 ,000  farm  discharges  to  watercour- 
ses in  the  United  Kingdom  are  known,  the  com- 
bined effect  posing  serious  consequences.  The 
basic  need  is  cheaper  methods  of  dealing  with 
manure  and  other  wastes  from  large  animal  con- 
centrations. Cattle  wastes  have  quite  different 
characteristics  from  domestic  wastes  and  chemical 
residues  from  feed  additives  can  give  rise  to  serious 
difficulties  in  the  effects  on  biological  treatment 
processes.  To  control  odor  of  animal  excreta,  am- 
monium persulphate  has  proven  effective.  Farm 
wastes  disposal  onto  land  and  into  public  sewers 
are  discussed  and  population  equivalents  are  con- 
sidered. Every  farm  is  different  and  must  be  treated 
individually  for  assessing  charges  for  reception  and 
treatment  in  the  public  sewer.  Discharges  from 
dairy  farms  and  from  mixed  farms  are  tabulated. 
Today  local  authorities  have  the  means  of  obtain- 
ing relatively  accurate  information  for  design  of 
treatment  plants  as  well  as  for  the  assessment  of 
charges.  (Jones-Wisconsin) 
W72-00843 


THE  FATE  OF  THE  DEAD  LEAVES  THAT 
FALL  INTO  STREAMS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-00848 


A  WATER  QUALITY  PREDICTION  MODEL 
AND  A  WATER  QUALITY  SIMULATION  PRO- 
GRAM FOR  THE  WABASH  RIVER, 

Purdue  Univ.,  Lafayette,  Ind. 

D.  W.  Weeter. 

Ph  D  Thesis,  Purdue  University,  January  1971.  271 

p,  23  fig,  40  tab,  155  ref,  7  append.  OWRR  A-013- 

IND(2). 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  'Probability,  'Dissolved  oxygen, 
'Biochemical  oxygen  demand,  'Water  quality  con- 
trol, Input-output  analysis,  Waste  water  treatment, 
Statistical  methods. 
Identifiers:  'Wabash  River. 

An  analysis  was  conducted  of  available  water  quali- 
ty data  for  the  Wabash  River  from  Huntington  to 
Covington.  For  prediction  of  observed  field  data,  a 
diurnal  photosynthetic  effect  mathematical  DO 
(dissolved  oxygen)  prediction  model  was  em- 
ployed. The  mathematical  model  for  the  prediction 
of  dissolved  oxygen  deficit  was  expressed.  The 
range  of  the  correlation  coefficients  between  the 
dissolved  oxygen  profiles  calculated  by  the  model 
and  the  observed  field  data  profiles  was  given.  The 
variable     photosynthetic     model     predicted     the 


minimum  and  maximum  observed  DO  values.  The 
Log-log  relationships  of  time  of  travel  and  the 
reaeration  coefficient  as  a  function  of  flow  were 
developed.  From  the  available  water  data,  the 
values  for  oxygen  demand  of  benthal  sludge 
deposits,  oxygen  demand  of  incremental  land  ru- 
noff and  the  nitrification  coefficient  were  not  quan- 
tifiable. DOSAG,  a  FORTRAN  IV  computer  pro- 
gram, was  developed  to  simulate  the  proposed 
model  The  program  permitted  calculation  of  DO 
and  biochemical  oxygen  demand  at  selected  mile 
stations  for  a  slug  of  water  flowing  through  the 
stream,  and  included  analysis  of  the  water  quality 
control  alternatives  of  either  flow  augmentation  or 
waste  reduction.  Sensitivity  studies  indicated  that 
an  increase  in  the  flow  regime  did  not  improve  the 
dissolved  oxygen  concentration  in  the  Wabash 
River.  (Markell-Cornell) 
W72-00860 


ENVIRONMENTAL  MONITORING  AS- 

SOCIATED WITH  DISCHARGES  OF  RADIOAC- 
TIVE WASTE  DURING  1969  FROM  UKAEA 
ESTABLISHMENTS, 

United  Kingdom  Atomic  Energy  Authority,  Her- 
well    (England).    Authority    Health    and    Safety 
Branch. 
E.  T.  Wray. 

Available  from  the  National  Technical  Information 
Service  as  AHSB  (RP)R-105.  Price  -  $3.00, 
Microfiche  $0.95.  Atomic  Health  and  Safety 
Branch  report  no.  AHSB  (RP)R-105. 

Descriptors:  'Monitoring,  'Discharge  measure- 
ment, 'Effluents,  'Radioisotopes,  'Waste  disposal, 
'Waste  storage,  'Water  pollution,  Water  pollution 
sources.  Water  pollution  control,  Radioactive 
waste,  Water  Quality  Act,  Path  of  pollutant,  Food 
chains,  Sampling,  Surveys,  Marine  algae,  Aquatic 
life,  Milk,  Atlantic  Ocean,  Landfills,  Disposal, 
Regulation,  Water  policy,  Governments,  Gases, 
Nuclear  wastes. 

Identifiers:  Concentration,  Environmental  moni- 
toring. 

This  report  summarises  the  results  of  the  monitor- 
ing programs  carried  out  in  connection  with 
radioactive  waste  discharges  from  the  principal 
establishments  of  the  UKAEA  in  1969.  The  infor- 
mation given  includes  the  essential  freatures  of  the 
authorizations  for  discharges  which  were  made  the 
results  of  environmental  monitoring.  Derived 
working  limits  are  quoted  to  provide  a  basis  for 
comparison  of  the  environmental  monitoring 
results.  Most  establishments  carried  out  sampling 
and  analysis  additional  to  the  minimum  required  by 
statute,  and  some  reference  to  this  has  been  made 
in  the  report.  One  of  the  principal  methods  of  esti- 
mating the  effect  of  gaseous  discharges  to  the  en- 
vironment is  by  the  sampling  and  analysis  of  milk. 
The  activity  found  in  the  vicinity  of  Authority 
establishments  is  almost  always  due  to  fallout  and 
not  to  contamination  of  the  environment  by  the 
establishment  itself.  Methods  of  treatment  of 
radioactive  waste  in  the  UKAEA  have  been  under 
investigation  with  the  object  of  improving  the 
system  of  handling  and  discharge  of  the  waste.  The 
appendix  to  the  report  contains  a  summary  of  the 
general  principles  governing  the  nature  of  the 
possible  hazards  which  might  arise  as  a  con- 
sequence of  these  discharges.  (Houser-NSIC) 
W7  2-00941 


STUDY  AND  DEMARCATION  OF  POLLUTION 
IN  NON-SATURATED  SOILS,  (ETUDE  ET 
DELIMITATION  DEL'EVOLUTION  DE  LA 
POLLUTION  DANS  LES  SOLS  NON  SATURES), 

Commissariat   a   I'Energie   Atomique,  Cadarache 
(France).  Centre  d'Etudes  Nucleaires. 
D.  Rancon. 

Available  from  UNIPUB,  Inc.,  P.  O.  Box  433,  New 
York,  NY.  10016.  Nuclear  Techniques  in  Environ- 
mental Pollution.  Vienna;  International  Atomic 
Energy  Agency  (1971).  (STI/PUB-268;  CONF- 
70 1 023 )p  55 1 -63,  8  fig,  5  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION  -  Field  05 

Sources  of  Pollution— Group  5B 


Descriptors:  'Water  pollution  control,  'Nuclear 
wastes,  'Monitoring,  On-site  inveatigations,  Food 
chains  Ion  exchange,  Absorption,  Soil  contamina- 
tion Drainage  effects,  Soil  chemical  properties, 
Permeability,  Soil  moisture,  Soil  moisture  meters, 
Soil  water  movement,  Reservoir  operation.  Water 
quality  control,  Reservoir  storage,  Nuclear  meters, 
Radioactivity  techniques,  Nuclear  moisture  meters. 
Identifiers:  Soil,  Radionuclide  movement  through, 
Monitoring  system,  Radiation,  Neutron  moisture 
gage 

To  monitor  aquifers,  a  method  was  developed  to 
evaluate  soil  pollution.  Warning  of  pollutants  as- 
sociated with  water  movement  is  given  by  a 
neutron  moisture  gage  introduced  into  borehole 
tubes,  and  a  radioactivity  probe  is  introduced  for 
radioactive  pollutants.  Tests  were  made  with  Sr-85 
to  represent  elements  retained  by  minerals  and 
with  1-131  for  those  which  are  not.  (Future  work  is 
planned  in  which  the  specific  activity  is  regulated 
by  inclusion  of  a  stable  carrier. )  The  behavior  of  al- 
ready polluted  soil  was  also  studied,  when  it  was 
traversed  by  seepage  waters  discharged  at  the  sur- 
face. (Bopp-NSIC) 
W72-00942 

TRACER  METHODS  FOR  PREDICTING  THE 
PROPAGATION  OF  POLLUTANTS  IN 
HYDRAULIC  SYSTEMS  AND  LOCATING  AN 
UNKNOWN  RELEASE  POINT,  (IN  FRENCH), 

Commissariat  a  l'Energie  Atomique,  Grenoble 
(France).  Centre  d'Etudes  Nucleaires. 
J  Guizerix,  Y.  Emsellem,  and  P.  Corompt. 
Available  from  UNIPUB,  Inc.,  P.O.  Box  433,  New 
York  NY  10016.  Nuclear  Techniques  in  Environ- 
mental Pollution  (STI/PUB-268;  CONF-701023). 
Vienna;  International  Atomic  Energy  Agency 
(1971).p583-602. 

Descriptors:  'Path  of  pollutants,  'Tracers,  'Water 
pollution  sources,  Canals,  Water  pollution  control, 
Regulation,  On-site  investigations,  Monitoring,  Ad- 
ministrative agencies,  Foreign  research,  Fourier 
analysis,  Mathematical  models,  Fluorescence, 
Flow. 

The  case  of  instantaneous  injection  of  a  tracer 
which  is  continued  at  a  constant  rate  was  compared 
with  other  source  functions  simulating  the  draining, 
washing,  and  pumping  out  of  tanks.  Downstream 
response  functions  were  determined  in  a  canal,  1  m 
wide  by  0.8  m  deep,  for  which  the  flow  rate  was  1 .2 
cu  m/sec.  Responses  for  the  different  source  func- 
tions deviated  markedly  as  the  distance  increased 
beyond  about  5400  m.  (Bopp-NSIC) 
W72-00943 

1-131  DISCHARGES  FROM  AN  OPERATING 
BOILING  WATER  REACTOR  NUCLEAR 
POWER  STATION, 

Environmental  Health  Service,  Rockville,  Md. 
G  E  Stigall,  T.W.  Fowler,  and  H.  L.  Krieger. 
Health  Physics  Journal,  Vol  20,  No  6,  p  593-599, 
June  1971. 

Descriptors:  'Nuclear  powerplants,  'Water  pollu- 
tion effects,  'Discharge  measurement,  'Iodine, 
•Electric  powerplants,  'Environmental  effects, 
Water  pollution  source,  Food  chains,  Surveys, 
Sampling  effluents,  Evaluation,  Radioisotopes, 
Nuclear  reactors. 

Identifiers:  Dresden,  Concentration,  Reconcentra- 
tion,  Surveillance  program. 


This  paper  presents  an  analysis  of  the  relationships 
between  the  1-131  concentrations  measured  at  dif- 
ferent points  and  delineates  the  implications  of 
these  relationships.  The  data  presented  are  from 
samples  collected  over  a  relatively  short  period  of 
time,  20-22  August  1968,  thus  enabling  such  rela- 
tionships to  be  determined.  The  observed  1-131 
concentrations  may  have  differed  if  data  taken  dur- 
ing another  phase  of  the  power  run  had  been 
analyzed,  however,  the  data  obtained  during  20-22 
August  1968  should  allow  representative  relation- 
ships to  be  determined.  The  1-131  concentrations 


may  vary,  but  the  relationships  between  the  con- 
centrations are  expected  to  remain  approximately 
the  same.  The  objective  in  deriving  such  relation- 
ships is  to  characterize  BWR  nuclear  power  plants 
as  a  source  of  environmental  1-131.  Because  of  the 
reconcentration  of  1-131,  considerable  effort  has 
been  made  in  surveillance  programs  around  BWR 
nuclear  power  plants  to  measure  1-131  levels  in 
milk.  However,  milk  samples  collected  and 
analyzed  in  such  surveillance  programs  do  not 
generally  have  detectable  levels  of  1-131  unless  the 
area  is  experiencing  fresh  fission  product  fallout 
from  weapons  testing.  Such  negative  results  tend  to 
raise  more  questions  than  answers  which  indicates 
a  need  for  an  analysis  of  I- 1  3  I  in-plant  and  effluent 
concentration  data.  Such  data  were  derived  from 
the  Dresden  study  and  this  paper  is  a  followup 
evaluation  of  the  public  health  significance  of  I- 1 3 1 
discharges  from  BWR  nuclear  power  plants. 
(Houser-NSIC) 
W72-00951 

THE  BIOLOGICAL  COST  OF  DISCHARGING 
HEAT  TO  RIVERS, 

International  Conference  on  Peaceful  Uses  of 
Atomic  Energy,  Geneva  (Switzerland). 
R  F  Foster,  R.T.Jaske,  and  W.  L.  Templeton. 
Availability:  Unipub,  Inc,  P.  O.  Box  433,  New 
York  NY  10016.  1971  Geneva  Conference 
Paper  Nuclear  USA,  Vol  2,  A/CONF-49/P-086,  p 
3.3-19-28,  Sept  6-16, 1971. 

Descriptors:  'Nuclear  powerplant,  'Steam,  'Elec- 
tric power,  'Thermal  powerplants,  'Discharge 
(Water),  'Waste  water  (Pollution),  Water  pollu- 
tion sources,  Steam  turbines,  Thermal  pollution, 
Effluents,  Environmental  effects,  Water  pollution 
effects,  Ecosystems,  Biological  communities,  Food 
chains,  Aquatic  life,  Rivers,  Pollution  abatement, 
Electric  power  production,  Columbia  River,  Ohio 
River,  Tennessee  River. 

Studies  made  on  rivers  which  have  been  receiving 
the  cooling  water  from   large   nuclear  or  fossile 
fueled  plants  provide  a  valuable  insight  into  the 
kinds  and  magnitudes  of  environmental  effects  that 
can  be  expected  at  future  large  thermal  stations. 
Because  of  foresight  and  prudence,  several  studies 
were  initiated  in  rivers  of  the  United  States  years  in 
advance  of  the  current  public  awakening  and  con- 
cern about  thermal  loading  of  streams.  The  ones 
described    embrace    a    wide    range    of   climatic, 
hydraulic,  and  biological  conditions.  The  fishery 
resources  of  three  major  rivers  of  the  U.S.  that 
receive   cooling  water  from   large   fossil   fuel   or 
nuclear  plants  have  not  been  discernably  affected 
by  heat  from  the  existing  plants.  Adverse  effects  on 
zooplankton,  bottom  organisms  and  the  condition 
of  resident  fish  have  been  observed  in  discharge 
canals  and  in  mixing  zones  when  temperatures  ap- 
proximated 35  degrees  F.  However,  the  zones  of  ef- 
fect are  very  small  in  relation  to  the  size  of  the 
productive  areas  of  the  Columbia,  Tennessee,  and 
Connecticut  Rivers  as  a  whole.  No  block  to  the 
migration  of  either  adults  or  young  fish  has  been 
detected.  Continued  observations  on  rivers  with 
thermal  plants  will  be  necessary  to  demonstrate 
whether  or  not  small  upward  shifts  in  historic  tem- 
peratures   result    in    any    biological    cost   of   sig- 
nificance as  a  result  of  long  term  subtile  effects. 
(Houser-NSIC) 
W72-00953 

NUCLEAR  USA  -  PEACEFUL  USES  OF 
ATOMIC  ENERGY,  VOL  1  AND  2,  GENEVA, 
SWITZERLAND,  SEPTEMBER  6-16,  1971. 

International    Conference    on    Peaceful    Uses   ot 

Atomic  Energy,  Geneva  (Switzerland). 

For  primary  bibliographic  entry  see  Field  03A. 

W72-00954 


Available  from  National  Technical  Information 
Service  as  NYO-3446-15,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  AEC  Contract  Report  NYO- 
3446-15,  May  1971.  120  p,  18  fig,  24  tab,  157  ref. 
AEC  Contract  AT  ( 30- 1  )-3446. 

Descriptors:  'Radioecology,  'Food  chains, 
'Radioactivity  effects,  Water  pollution  effects, 
Lead  radioisotopes,  Radium  radioisotopes, 
Livestock,  Deer,  Invertebrates,  Aquatic  life, 
Ecosystems,  Sea  water,  Fresh  water,  Plankton, 
Diets,  Radium  radioisotopes.  Sediments,  Benthic 
fauna,  Sodium,  Potassium,  Absorption,  Fallout, 
Fish. 

Identifiers:  Polonium  radioisotopes,  Iron 
radioisotopes.  Cesium  radioisotopes.  Radionuclide 
uptake. 

One  of  10  papers  and  preprints  appended  to  this 
program  report  is  Pb-210  and  Po-210  in  Some 
Aqueous  Ecosystems  and  Food  Chains,  by  Pentti 
Kauranen  and  J.K.  Miettinen;  topics  of  the  other 
reports  include  Cs-137  body  burdens  of  reindeer- 
herding  Lapps,  Fe-55  in  Lapps  and  reindeer,  diet  of 
Lapps  (as  affected  by  a  new  road  and  snowmo- 
biles) and  Pb-210  and  Po-210  in  large  terrestrial 
animals.  Pb-210  in  lake  water  (0.1 1  pCi/1 )  and  in 
Gulf-of-Finland  water  (0.02  pCi/1)  exceeded  Po- 
210  but  enrichment  in  plankton  and  bottom  inver- 
tebrates was  greater  for  Po-210  (2.7  pCi/g  dry 
weight  in  plankton  and  3-24  pCi/g  dry  weight  in  in- 
vertebrates) than  for  Pb-210  (about  1  pCi/g  in 
plankton  and  less  in  invertebrates).  The  average 
daily  intake  by  the  Finnish  population  of  Po-210 
from  fish  is  estimated  to  be  1  pCi/day.  (Bopp- 
NSIC) 
W72-00957 

TRITIUM  INCORPORATION  IN  ALGAE  AND 
TRANSFER  IN  SIMPLE  AQUATIC  FOOD 
CHAINS, 

Chicago  Univ.,  III.  Dept.  of  Biology;  and  Argonne 

National  Lab.,  111. 

G.  M.  Rosenthal,  Jr.,  and  M.  L.  Stewart. 

Available   from    National   Technical    Information 

Service  as  CONF-7  10501-24,  $3.00  in  paper  copy, 

$0.95  in  microfiche.  AEC  Report  CONF-710501- 

24,  May  1971.  16  p,  3  tab,  9  ref. 

Descriptors:  'Tritium,  'Food  chains,  'Nuclear 
wastes,  Absorption,  Aquaria,  Chlorophyta,  Water- 
fleas,  Shrimp,  Snails,  Aquatic  animals,  Water  pollu- 
tion effects,  Bound  water,  Cytological  studies, 
Water  balance,  Tracers,  Radioisotopes,  Radioac- 
tivity effects. 
Identifiers:  Radionuclide  uptake. 

Uptake  of  tritium  from  tritiated  water  by  a  unicel- 
lular green  alga  (Chlamydomonas  reinhardti)  was 
studied.  There  was  a  25-30%  discrimination  against 
uptake  of  tritium  into  the  organic  molecules  of 
algal  cell  fluid  during  growth  in  tritiated  water.  The 
organically  bound  tritium  in  animals  (water  fleas, 
fairy  shrimp,  snails,  and  tree-frog  tadpoles)  feeding 
on  the  tritiated  alga  was  of  the  same  magnitude  as 
in  the  alga,  but  there  was  a  3- 1 0-fold  discrimination 
against  uptake  from  tritiated  water.  It  was  con- 
cluded that  the  high  turnover  rate  of  hydrogen  and 
the  absence  of  a  biological  sink  minimize  incor- 
poration of  bound  tritium.  (Bopp-NSIC) 
W72-00958 


RADIOACTIVE  FOODCHAINS  IN  THE  SUB- 
ARCTIC ENVIRONMENT.  TECHNICAL 
PROGRESS  REPORT,  AUGUST  15,  1970-A- 
UGUST  14,  1971, 

Helsinki  Univ.  (Finland). 
Jorma  K.  Miettinen. 


FALLOUT  RADIOCESIUM  IN  SEDGES  AND 
TROUT  OF  A  CASCADE-MOUNTAIN  BOG, 

Battelle-Northwest,  Richland,  Wash.  Pacific 
Northwest  Lab. 

W  H  Rickard,  and  L.  L.  Eberhardt. 
Available  from  National  Technical  Information 
Service  as  BNWL-SA-3878,  $3.00  in  paper  copy, 
$0  95  in  microfiche.  AEC  Contract  Report  BNWL- 
SA-3878  (CONF-710501-12),  1971.  3  fig,  3  tab,  8 
ref.  AEC  Contract  AT  (45-1 )- 1830. 

Descriptors:  'Fallout,  'Cutthroat  trout,  'Aquatic 
plants  Absorption,  Radioactivity  effects,  Path  of 
pollutants,  Bogs,  Deficient  elements.  Nutrient 
requirements.  Cycling  nutrients.  Mountain  forests. 
Food  webs. 
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Group  5B — Sources  of  Pollution 


Identifiers:  Cesium  radioisotopes,  Radionuclide  up- 
take, Cascade  Mountains. 

There  is  more  radiocesium  in  the  coniferous  forest 
floor  of  the  western  slope  of  the  Cascade  Moun- 
tains than  of  the  drier  eastern  slope.  Bog  plants 
(sedges)  assimilate  radiocesium  from  the  surround- 
ing forest;  and  fish,  through  the  aquatic  food  web. 
Radiocesium  in  sedges  was  5-30  pCi/g;  and  in 
cutthroat  trout,  1-5  pCi/g.  Generally,  more  was 
present  in  larger  than  in  smaller  fish.  More  was 
present  in  sedges  in  spring  than  in  autumn. 
Radiocesium  uptake  by  bog  biota  is  enhanced  by 
deficiency  in  mineral  nutrients  and  high  rainfall, 
environmental  conditions  characteristics  of  the 
bog.  (Bopp-NSIC) 
W72-00961 


FISSION  PRODUCT  METABOLISM  AND  ... 
RADIOACTIVE  CONTAMINATION  OF  THE 
FOOD  CHAIN,  PROGRESS  REPORT  JAN.  I, 
1968  TO  JUNE  30,  1969, 

New  York  State  Veterinary  Coll.,  Ithaca. 
For  primary  bibliographic  entry  see  Field  05C 
W72-00962 


FALLOUT  STUDIES  AND  THEIR  RELATION- 
SHIP TO  THE  GENERAL  PROBLEM  OF  EN- 
VIRONMENTAL RADIOCONTAMINATION, 

New  York  State  Veterinary  Coll.,  Ithaca.  Dept.  of 
Physical  Biology. 
J.  C.Thompson,  Jr. 

Available  from  the  National  Technical  Information 
Service  as  NYO-4039-1,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  N  YO-4039- 1 ,  p  84-98. 
2  fig,  6  tab,  11  ref.AEC  Contracts  AT  (30- 1)-2I47 
andAT(30-l)-4039. 

Descriptors:  *Nuclear  wastes,  *Fallout,  *Aquatic 
life,  Lake  fisheries,  Ecotypes,  Food  chains,  Stronti- 
um radioisotopes,  Nuclear  powerplants,  Sites, 
Water  pollution  effects,  Radioactivity  effects,  Con- 
trol, Bottom  sediments,  Lake  soils,  Tritium,  Potas- 
sium radioisotopes,  Radioecology. 
Identifiers:  Cesium  radioisotopes. 

Fallout  data  for  Cayuga  lake  and  similar 
ecosystems  was  compared  to  predict  effects  from  a 
proposed  nuclear  powerplant.  Higher  radiocesium 
was  found  in  bottom  sediments  (2400  picoCu- 
ries/kilogram)  than  in  shallow  regions  where  the 
concentration  was  similar  to  that  of  terrestrial  soil 
(700-900  pCi/kg).  Radiostrontium  in  fish  flesh  was 
2-60  pCi/kg;  radiocesium,  1 3-260  pCi/kg.  The  ratio 
of  radiostrontium  to  calcium  did  not  differ  much 
between  fish  flesh  and  bone.  A  higher  proportion  of 
muscle  caused  a  higher  radiocesium  content  in 
large  fish  (140-170  pCi/kg)  than  in  small  fish  (20- 
70pCi/kg).The  K-40  content  was  10,000  pCi/kg  in 
sediment  and  soil,  3000-4500  pCi/kg  in  fish,  1700- 
5400  pCi/kg  in  vegetation,  and  1000  pCi/liter  in 
water.  Concentration  factors  of  fish  were  2800- 
4100  for  K-40,  700-3300  for  Cs-1  37,  2-40  for  Sr-90 
in  flesh,  and  190-340  for  Sr-90  in  bone.  Tritium 
concentration  of  the  water  was  1000  pCi/liter;  Co- 
60  was  not  detectable.  (Bopp-NSIC) 
W72-00963 


INVESTIGATION  ON  PB-2 10  CONCENTRA- 
TIONS IN  VARIOUS  REGIONS  OF  INDIA, 

Atomic  Research  Centre,  Trombay  (India). 

L.  U.  Joshi,  C.  Rangarajan,  and  S.  S. 

Gopalakrishnan. 

Health  Physics  Journal,  Vol  20,  No  6,  p  665-668 

June  1971. 

Descriptors:  Measurement,  *Lead  radioisotopes, 
*Uranium,  'Radium,  'Soil  contamination,  'Air 
pollution,  Precipitation  (Atmospheric),  Radiation, 
Radium  radioisotopes,  Rainfall,  Seasonal,  Winter, 
Hydrologic  cycle,  Radioisotopes,  Wet  seasons. 

Seasonal  measurements  of  Pb-2 1 0  were  carried  out 
to  explore  the  possibility  of  increased  Pb-2 1 0  levels 
resulting  from  high  uranium  of  Ra-224  activity  of 
the  soil.  Seasonal  variations  of  Pb-2  10  were  mea- 


sured at  Srinagar,  Delhi,  and  at  Nainital  where 
results  did  not  show  a  pronounced  variation.  The 
radon  daughter  activity  was  compared  with  that  of 
Pb-2 10  at  Bombay  and  the  latitudinal  variation  of 
Pb-2 10  was  plotted  in  surface  air  and  rainfall.  At 
Gangtok  the  results  were  higher  than  a  factor  of  2, 
than  those  of  the  other  stations,  the  increase  occur- 
ing  mainly  in  the  winter  months,  and  not  apparently 
due  to  a  significant  increase  in  Ra-226  in  the  soil. 
(UK)  Meteorological  data  showed  that  the  most 
likely  reason  for  the  seasonal  variation  of  radon  is 
the  greater  prevalence  of  inversion  conditions  in 
winter  although  a  secondary  cause  could  be  the 
change  of  surface  winds  from  the  continental 
North-East  monsoon  to  the  South-West  monsoon 
in  summer.  Studies  on  the  latitudinal  variations  of 
specific  activity  showed  that  air  concentrations  at 
the  stations  previously  measured  were  not  signifi- 
cantly different.  A  more  significant  variation  of  the 
specific  activity  of  rainfall  was  however  noted  with 
a  sharp  increase  towards  higher  latitudes.  (Houser- 
NSIC) 
W72-00964 


SEMIANNUAL  REPORT  OF  ENVIRONMEN- 
TAL LEVELS  OF  RADIOACTIVITY  IN  THE 
VICINITY  OF  THE  LAWRENCE  LIVERMORE 
LABORATORY,  JAN.--JUNE  1971, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

P.  H.  Gudiksen. 

Available  from  the  National  Technical  Information 

Service,  $3.00  in  paper  copy,  $0.95  in  microfiche. 

AEC    Contract    Report    UCRL-51093,    July    12 

1971. 24p. 

Descriptors:  'Environment,  Surveys,  ♦Measure- 
ments, *Sites,  *  Radioisotopes,  'Sampling,  *Air, 
Soil  contamination.  Water  pollution,  Sewage  ef- 
fluents, Fallout,  Gamma  rays,  Uranium,  Plutonium, 
Tritium,  Strontium,  Regulation,  Air  pollution. 
Identifiers:  Surveillance  program,  Gross  Beta, 
Gross  Alpha. 

An  environmental  surveillance  program  was  con- 
ducted within  the  Livermore  Valley  and  Site  300 
areas  to  determine  the  effect  of  the  Lawrence 
Livermore  Laboratory  operations  on  the  surround- 
ing environment.  Analyses  for  gross  radioactivity 
and  for  specific  radionuclides  of  interest  in  a 
variety  of  environmental  samples  were  performed. 
The  results  of  these  analyses  are  provided  in  the  re- 
port. Air  particulates,  soil,  water,  and  sewage  sam- 
ples showed  similar  gross  radioactivities  to  those 
measured  during  the  past  year.  Gamma  spectral 
measurements  of  on-site  airborne  particulates 
revealed  detectable  activities  of  the  typical  gamma 
emitters  observed  in  global  fallout.  Isotopic  urani- 
um analyses  of  particulates  collected  on  air  filters 
at  Site  300  indicate  the  uranium  in  the  particulates 
was  depleted  in  235U  with  respect  to  that  for  natu- 
ral uranium.  Soil  samples  subjected  to  plutonium, 
strontium  and  gamma  spectral  analyses  showed  no 
detectable  buildup  of  these  activities  in  the  off-site 
environment.  The  stack  sampling  program  in- 
dicates the  escape  of  a  small  amount  of  tritium.  An 
appendix  gives  the  environmental  activity  guide 
levels.  (Houser-NSiC) 
W72-00965 


PREDICTIONS  OF  LONG  DISTANCE 
RADIOACTIVITY  AND  RADIATION  DOSES  TO 
MAN  IN  13  HYPOTHETICAL  EXCAVATION 
APPLICATIONS, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

T.  V.  Crawford,  K.  R.  Peterson,  and  J.  B.  Knox. 

Available  from  the  National  Technical  Information 

Service.  $3.00  in  paper  copy,  $0.95  in  microfiche. 

AEC  Contract  Report,  UCRL-50936,  Rev  2   June 

1971.51  p. 

Descriptors:  'Nuclear  explosions,  'Excavation, 
'Radioactivity,  Radioisotopes,  'Radioactivity  ef- 
fects, 'Path  of  pollutant,  Population,  Regulation, 
Standards,  Cesium,  Strontium,  Fallout,  Harbors, 
Water  pollution,   Water   pollution   sources.   Food 


chains,  Clouds,  Meteorology,  Human  population, 

Standards. 

Identifiers:  Plowshare,  Peaceful  uses. 

Methodology  is  presented  here  for  calculating  the 
long  distance  radioactivity  and  radiation  dose  to 
man  from  nuclear  explosives  used  peacefully  in  ex- 
cavation applications.  The  calculations  follow  the 
life  history  of  biologically  significant  radionuclides: 
from  their  production  through  venting  to  the  at- 
mosphere, their  transport  and  diffusion  in  the  at- 
mosphere, deposition  on  the  ground,  and  routes 
through  various  exposure  pathways  to  man.  Calcu- 
lations are  presented  for  13  potential  applications 
around  the  world.  The  calculations  then  are  com- 
pared to  three  standards:  ( 1 )  the  population  dose 
limits  recommended  by  the  International  Commis- 
sion on  Radiological  Protection  (ICRP),  (2)  the 
dose  from  natural  background,  and  (3)  the  decay 
of  the  accumulated  amounts  of  137Cs  and  90Sr 
that  have  been  deposited  from  past  atmospheric 
nuclear  explosions.  Cloud  trajectories  and  various 
possible  plowshare  applications  are  graphically 
presented  for  each  of  13  geographic  locations 
(Houser-NSIC) 
W72-00975 


PRELIMINARY  EVALUATION  OF 

HYDROLOGIC  FACTORS  RELATED  TO 
RADIOACTIVE  WASTE  STORAGE  IN  BASAL- 
TIC ROCKS  AT  THE  HANFORD  RESERVA- 
TION, WASHINGTON, 

U.  S.  Geological  Survey,  Richland,  Wash.  Water 
Resources  Div. 

A.  M.  La  Sala,  and  G.  C.  Doty. 
Available  from  the  U.S.  Department  of  Interior, 
Geological  Survey,  Water  Resources  Division, 
Washington,  DC.  U.S.  Geological  Survey  Open 
File  Report,  and  AEC  Report  TID-25764,  1971.68 
P- 

Descriptors:  'Hydrologic  aspects,  'Hydrologic 
budget,  'Hydrologic  cycle,  'Groundwater, 
'Rocks,  Rock  mechanics,  Rock  properties, 
Hydraulic  machinery,  Hydraulic  properties,  Drill 
holes,  Drilling,  Groundwater  movement.  Ground- 
water recharge,  Water  table,  Zone  of  saturation 
permeability,  Geographical  regions,  Waste 
disposal,  Hydrographs,  Flow,  Washington. 
Identifiers:  Core  drilling,  Waste  storage. 

Presents  a  study  of  the  hydrologic  factors  related  to 
the  feasibility  of  storing  high-level  radioactive 
wastes  in  deeply  buried  basaltic  rocks  of  the  Han- 
ford  Reservation  begun  in  1969  with  drilling  of  a 
test  well  ARH-DC-1.  The  factors  of  concern  in- 
clude the  rate  and  direction  of  ground-water  move- 
ment, the  characteristics  of  ground-water 
discharge,  and  the  geochemical  nature  of  the 
waste-rock-water  system  that  might  affect  the 
movement  of  radionuclides.  The  well  was  drilled  to 
5661  feet.  Hydraulic  testing  to  determine  the 
water-bearing  properties  of  rocks  and  to  sample 
ground  water  was  carried  out  to  a  depth  of  4280 
feet.  Testing  was  not  completed  because  the  well 
was  lost  following  repairs  to  sections  of  the  well 
that  were  caving.  Hydraulic  testing  consisted  of  ( I ) 
pumping  tests  which  gave  information  mainly  on 
the  upper  1 200  feet  of  the  section  and  ( 2 )  tests  of 
zones,  ranging  from  80  to  200  feet  in  thickness,  iso- 
lated with  hydraulically  inflatable  packers,  by  in- 
jecting water  or  removing  water  with  a  swab.  Under 
the  prevailing  head  relationships  and  assuming  that 
the  observed  geohydrologic  conditions  are 
widespread,  it  may  be  feasible  to  store  radioactive 
wastes  that  would  decay  to  low  levels  in  600  to 
1000  years  in  mined  cavities  in  thick  impermeable 
rock  layers  below  about  1200  feet  in  depth 
(Houser-NSIC) 
W72-00976 


INDEXED  BIBLIOGRAPHY  ON  EFFECTS  OF 
RADIONUCLIDES  AND  IONIZING  RADIATION 
ON  ECOLOGICAL  SYSTEMS, 

Oak  Ridge  National  Lab,  Tenn.  Nuclear  Safety  In- 
formation Center. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00978 
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FEED    ADDITIVE    RESIDUES     IN    POULTRY 
MANURE,  .       „  ,     ...     ... 

Agricultural  Research  Service,  Beltsville,  Md. 

C.C.Calvert. 

Poultry  Digest,  August  1 97 1 ,  p  396-398. 

Descriptors:  'Poultry,  'Feeds,  'Additives,  Arsenic 
compounds,  Animal  diseases,  Farm  wastes,  An- 
tibiotics, Environmental  effects. 
Identifiers:    'Feed    additives,    Residues,    Growth 
stimulants. 

At  this  stage,  very  little  is  known  as  to  the  potential 
hazard  to  the  environment  represented  by  com- 
monly used  feed  additives.  The  amount  of  residues 
excreted  and  the  composition  of  that  residue  of 
such  additives  as  antibiotics,  arsenicals,  nitrofurans 
and  others  are  discussed.  Studies  are  cited  giving 
the  present  state  of  knowledge  on  these  residues 
and  their  pollutional  effects  on  the  environment. 
(Parker-Iowa  State) 
W72-00987 


PROLONGED  SALMONELLA  CONTAMINA- 
TION OF  A  RECREATIONAL  LAKE  BY  RU- 
NOFF WATERS, 

Wisconsin     Univ.,     Madison;     Medical     School. 

Wisconsin  State  Lab.  Hygiene,  Madison. 

D.  G.  Claudon,  D.  I.  Thompson,  E.  H.  Christenson, 

G.  W.  Lawton,  and  E.  C.  Dick. 

Applied  Microbiology,  May  1971,  Vol  21,  No  5,  p 

875-877.  2  tab,  11  ref. 

Descriptors:  'Salmonella,  Water  pollution  sources, 
♦Recreation  facilities,  Runoff,  Lakes,  Beaches, 
Sampling,  Bacteria,  Tributaries,  Streams,  Bayou, 
Sewage,  Wisconsin. 

Identifiers:  'Lake  Mendota,  Contamination,  Wash- 
water,  Moore  swab,  Madison  (Wise). 

In  the  summer  and  fall  of  1968  various  Salmonella 
serotypes  were  isolated  from  a  portion  of  Lake 
Mendota,  the  major  recreational  lake  for  Madison, 
Wisconsin.  The  apparent  sources  of  these  organ- 
isms were  a  residential  storm  sewer  and  a  Universi- 
ty of  Wisconsin  Experimental  Farms'  washwater 
drain.  Salmonellae  were  isolated  with  regularity 
from  a  swimming  beach  located  approximately  0.5 
mile  from  these  sources.  (Parker-Iowa  State) 
W72-00991 


proposals.  Such  pollution  occurs  from  several 
sources:  (1)  discharge  through  pipelines,  (2) 
agricultural  runoff,  (3)  deliberate  dumping,  (4)  the 
exploration  and  exploitation  of  ocean  beds,  and  (5) 
spillage  from  ships.  United  Nations'  efforts  to  call  a 
new  conventional  to  control  and  prevent  marine 
pollution  through  international  treaties,  are 
discussed.  Tentative  suggestions  are  made  concern- 
ing: (1)  the  scope  of  a  treaty;  (2)  the  division  of 
responsibilities  between  national,  regional,  and 
global  institutions;  and  (3)  essential  treaty  ele- 
ments. (Rees-Florida) 
W72-01019 

DISTRIBUTION  OF  TRACE  ELEMENTS  AND 
CHLOROPHYLL-A  IN  LAKE  ONTARIO, 

Department    of   Energy,    Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters 

Y.  K.  Chau,  V.  K.  Chawla,  H.  F.  Nicholson,  and  R. 

A.  Vollenweider. 

International      Association      for      Great      Lakes 

Research,  Proceedings  13th  Conference  on  Great 

Lakes  Research,  Part  2,  p  659-672,  1970.  20  fig,  2 

tab,  7  ref. 

Descriptors:  'Trace  elements,  'Chlorophyll, 
'Lake  Ontario,  Chemical  properties,  Water  analy- 
sis, Photosynthesis,  Spatial  distribution,  Man- 
ganese, Copper,  Iron,  Cadmium,  Chromium,  Col- 
balt,  Molybdenum. 

Identifiers:  Chlorophyll-a,  Zinc,  Lead,  Nickel, 
Strontium,  Vanadium. 

Attempts  were  made  to  correlate  the  subsurface 
content  of  chlorophyll  a  with  horizontal  and  verti- 
cal distribution  of  trace  elements,  Cd,  Cr,  Co,  Cu, 
Fe,  Pb,  Mn,  Mo,  Ni,  Sr,  V,  and  Zn  in  Lake  Ontario. 
Sampling  at  45  stations  was  performed  during  three 
cruises  in  May,  July  and  September  of  1969.  Sub- 
sequent analyses  yielded  some  correlations 
between  the  concentration  of  subsurface 
chlorophyll  a  and  the  content  of  zinc  alone  and  zinc 
in  combination  with  copper  and  iron.  In  general, 
high  values  of  chlorophyll  a  coincided  with  high 
concentration  of  trace  elements,  but  no  correla- 
tions were  statistically  significant.  Bioassays  with 
water  from  Lake  Ontario  suggested  that  an  addi- 
tion of  manganese  stimulates  photosynthesis.  (See 
also  W72-01094)  (Wilde-Wisconsin) 
W72-01107 


INTERNATIONAL  LAW  AND  MARINE  POLLU- 
TION: RADIOACTIVE  WASTE  AND  OTHER 
HAZARDOUS  SUBSTANCES', 

University  Coll.,  London  (England). 

E.  D.  Brown. 

Natural  Resources  Journal,  Vol.  1 1 ,  No.  2,  p.  22 1  - 

255,  April  1971.  89  ref,  1  append,  with  31  ref. 

Descriptors:  'International  law,  'International 
waters,  'Water  pollution  control,  'Radioactive 
waste  disposal,  Water  pollution  sources,  Sea  water, 
Radioactivity  effects,  Oil  wastes,  Sewage,  Nuclear 
explosions,  Ships,  Treaties,  Organizations,  Regula- 
tion, United  Nations,  Water  quality,  Data  collec- 
tion. Data  processing,  Law  of  the  sea,  Waste  treat- 
ment. Monitoring,  Legislation,  Exploration,  Sites, 
Oceans,  Radioactive  wastes. 

Identifiers:  'Geneva  Convention  on  the  High  Seas 
of  1958. 

Existing  and  proposed  rules  of  international  law 
governing  marine  pollution  from  radioactive  and 
other  hazardous  wastes  are  reviewed  in  this  paper. 
Examination  of  the  Geneva  Convention  on  the 
High  Seas  of  1958  indicates  there  is  no  absolute 
freedom  of  waste  disposal.  Nuclear  pollution  is  stu- 
died in  relation  to  its  sources  and  proposed  control 
measures.  Such  pollution  results  from:  ( I )  the  test- 
ing and  use  of  nuclear  weapons,  (2)  the  use  of 
nuclear  devices  for  peaceful  purposes,  (3)  the 
transport  of  radioactive  substances,  and  (4)  the 
disposal  of  radioactive  wastes.  The  recommenda- 
tions of  the  Brynielsson  Report,  a  recognized 
authoritative  guide  on  the  marine  disposal  of 
radioactive  wastes,  are  examined.  Marine  pollution 
from  outer  hazardous  substances  is  discussed  in 
terms    of   present    international    law    and    future 
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HYGIENIC  ASSESSMENT  OF  THE  TRACE 
ELEMENTS  COMPOSITION  OF  DRINKING 
WATER,  OBTAINED  BY  PARTIAL  DESALINA- 
TION METHODS,  (IN  RUSSIAN), 

Institute  of  General  and  Municipal  Hygiene, 
Moscow  (USSR). 

T.  A.  Nikolaeva,  A.  I.  Bokina,  Y.  A.  Rakhmanin,  V. 
P  Plugin.andT.  S.  Khachatryan. 
GigSanit.  35  (11):  11-14.  Ulus.  1970.  English  sum- 
mary. 

Identifiers:  Assessment,  Boron,  Bromine,  Composi- 
tion, Desalination,  Dialysate,  Drinking,  Element, 
Human,  Hygienic,  Methods,  Organoleptics,  Trace, 
Water. 

The  paper  contains  results  of  studying  the  effect  of 
B  and  Br  on  the  organoleptic  properties  of  water 
and  the  opinion  of  seamen  on  the  taste  of  the  dialy- 
sate. Acute,  subacute  and  chronic  tests  carried  out 
over  various  types  of  animals  and  field  observa- 
tions, showed  B  and  Br  were  present  in  the  dialy- 
sate in  concentrations  that  could  have  an  unfavora- 
ble effect  on  man  and  animals.  Technical  measures 
for  decreasing  the  concentration  of  B  and  Br  in  the 
dialysate  are  necessary. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-00650 


HYGIENIC  STANDARDIZATION  OF  BISMUTH 
IN  WATER  BODIES  (IN  RUSSIAN), 

Institut    Gigieny    Truda    i    Profzabolevanii,   Sver- 
dlovsk (USSR). 


K.  P.  Selyankina,  V.  G.  Lenchenko,  A.  A.  Petina, 
N.N.  Petrova,  and  L.  N.  El'Nichnykh. 
GigSanit.  35(11):  18-20.  1970.  English  summary. 
Identifiers:   Bismuth,   Bodies,  Concentration,   Ef- 
fluent, Hygienic,  Industrial,  Maximum,  Permissi- 
ble, Standardization. 

Bi  contents  of  effluents  from  the  investigated 
copper  electrolyte  plants  fluctuated  from  1 .0  to  8.0 
mg/l  those  in  the  surface  waters,  from  0.1  to  0.5 
mg/1.  A  chronic  sanitary-toxicologic  experiment 
proved  that  pentavalent  Bi  compounds  were  more 
toxic  than  trivalent  ones.  The  maximum  permissi- 
ble concentration  of  the  pentavalent  Bi  should  be 
set  at  a  level  of  0. 1  mg/1  and  that  of  trivalent  at  0.5 
mg/1. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00651 


EXPERIMENTAL  SUBSTANTIATION  OF  THE 
PERMISSIBLE  CONTENT  OF  DIANATE  AND 
2,3,6-TRICHLORBENZOIC  ACID  IN  WATER 
BODIES  (IN  RUSSIAN), 

Kiev  Research  Inst,  of  General  Communal  Hygiene 
(USSR). 
D.  I.  Golovan. 

Gig  Sanit.  35  ( 10):  14-17.  Ulus.  1970.  English  sum- 
mary. 

Identifiers:  Benzoic-Acid,  Bodies,  Chloro,  Dianate, 
Organoleptics,  Permissible,  Substantiation,  Tri. 

The  effect  of  dianate  and  2,3,6-trichlorbenzoic 
acid  (2,3,6-TCBA)  on  organoleptic  properties  of 
water,  the  sanitary  regimen  of  water  bodies  and 
toxic  properties  were  studied  in  a  complex  of  hy- 
gienic investigations.  The  maximum  permissible 
concentration  in  a  water  body  of  2,3,6-TCBA  was 
set  at  a  level  of  1 .0  mg/1  and  that  of  dianate  at  1 5.0 
mg/1. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00653 


POLLUTION  OF  AQUATIC  BIOTOPES.  A 
MICROBIOLOGICAL  AND  EPIDEMIOLOGI- 
CAL EVALUATION, 

Aage  Jepson. 

Nor  VetTidsskr.  82  (10):  549-555.  1970. 
Identifiers:   Aquatic,  Biotopes,  Cattle,  Chemical, 
Epidemiological,   Fish,   Microbiological,   Mollusc, 
Pollutants,  Pollution,  Taenia-Saginata,  Tuberculo- 


Pollution  of  aquatic  biotopes  may  be  separated  in 
chemical  and  microbial  pollution,  but  this  distinc- 
tion is  impractical,  since  there  is  an  intimate  rela- 
tionship between  the  two.  Various  methods  of  puri- 
fying waste  wa  r  are  discussed:  precipitation  of 
suspended  partu.ies  seems  to  be  the  most  efficient 
among  currently  employed  methods.  Polluted 
water  may  enter  the  cycle  of  nutrients  at  various 
levels:  drinking  water  for  grazing  cattle,  fish  and 
fish-borne  parasites,  mollusks.  Cattle  are  quite  re- 
sistant to  water-borne  microorganisms,  such  as 
bovine  tuberculosis  and  Taenia  saginata,  although 
they  are  sensitive  to  the  same  organisms  under 
other  circumstances.-Copyright  1971,  Biological 
Abstracts,  Ind. 
W72-00655 


SUBSTANTIATION  OF  THE  MAXIMUM  PER- 
MISSIBLE CONCENTRATION  OF  TH232  AND 
OF  NATURAL  THORIUM  IN  DRINKING 
WATER,  (IN  RUSSIAN), 

Institut      Gigieny      Truda      i      Professionalynykh 

Zabolevanii,  Moscow. 

P.  P.  Lyarskii,  N.  A.  Pavlovskaya,  A.  A.  Petushkov, 

M   R.  Zel'tser.and  A.  V.  Provotorov. 

GigSanit.  35  (7):  46-51.  1970.  English  summary. 

Identifiers:    Concentration,    Drinking,    Maximum, 

Natural,     Permissible,    Substantiation,    Thorium, 

Thorium-232. 

Literature  data  and  experimental  observations 
were  used  to  define  the  parameters  necessary  for 
calculating  the  maximum  permissible  concentra- 
tion (MPC)  of  Th232  and  that  of  natural  Th  in 
drinking  water:  fb,  E...,  the  constant  of  half- 
elimination  of  Th  group  isotopes,  etc.  The  recom- 
mended MPC  of  Th232  in  drinking  water  is  1 .0  x 
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10  to  the  minus  eleven  power  curie/I  or  0.1  mg/1; 
that  of  natural  Th  is  0.35  10  to  the  minus  eleven 
power  curie/1  or  0.082  mg/l,  if  the  maximum  per- 
missible dose  (MPD)  equals  1  ber/yr.  If  the  MPD 
amounts  to  3  ber/yr,  calculation  results  should  be 
increased  3  times. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00656 


ENDEMIC  GOITER  IN  GREECE:  SOME  NEW 
EPIDEMIOLOGIC  STUDIES, 

Alexandra  Hospital,  Athens  (Greece). 
B.  Malamos,  D.  A.  Koutras,  G.  A.  Rigopoulos,  P. 
D.  Papapetrou,  and  E.  Gougas. 
J  Clin  Endocrinol  Metab.  32(2):  130-139.  1971. 
Identifiers:    Coliform,    Deficiency,   Drinking,    En- 
demic,   Epidemiologic,   Goiter,   Greece,    Human, 
Iodine,  New,  Pollution,  Soil. 

A  study  is  presented  of  some  environmental  factors 
associated  with  endemic  I  deficiency  goiter.  A 
preliminary  geologic  survey  showed  that  villages 
with  endemic  goiter  were  situated  on  soil  from  non- 
calcareous  rocks  with  considerable  erosion  and 
that  the  drinking  water  came  from  superficial 
surces,  whereas  villages  without  endemic  goiter 
were  mainly  on  soil  from  calcareous  rocks 
(limestone)  with  drinking  water  coming  from 
deeper  layers.  Drinking  water  from  calcareous  soils 
contained  significantly  more  I.  These  general 
findings  were  confirmed  in  a  detailed  soil  survey  of 
3  villages,  a  lowland  goitrous  village,  a  moun- 
tainous goitrous  village,  and  a  lowland  goiter-free 
village.  A  study  of  the  chemical  composition  of  the 
soil  revealed  that  the  soil  from  villages  with  en- 
demic goiter  contained  significantly  less  calcium 

carbonate  and   less  exchangeable  cations  (Ca 

Mg....,  K..,  Na..).  Chemical  analysis  of  the  drinking 
water  showed  several  significant  differences. 
Drinking  water  from  villages  with  endemic  goiter 
contained  significantly  less  total  salts,  1,  CI,  car- 
bonate, bicarbonate,  Na  and  Zn,  and  had  a  lower 
electrical  conductivity  and  pH.  Bacteriologic  stu- 
dies revealed  that  the  drinking  water  from  the 
goitrous  villages  was  significantly  more  often  pol- 
luted with  Escherichia  coli  I  and  coli-like  organ- 
isms. Finally,  the  capacity  of  the  soil  to  adsorb  I  was 
significantly  higher  in  the  villages  with  endemic 
goiter.  I  deficiency  is  not  an  isolated  epidemiologic 
phenomenon,  but  it  correlates  with  several  geolog- 
ic characteristics.  Whether  these  contribute 
directly  to  the  development  of  endemic  goiter  or 
correlate  with  it  simply  because  they  condition  I 
deficiency  remains  a  subject  for  future  research— 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-00664 


THE  EFFECTS  OF  CLIMATIC  AND  ENVIRON- 
MENTAL FACTORS  ON  THE  INCIDENCE  OF 
DIARRHOEIC  DISORDERS  IN  BURMA:  I. 
DATA  FROM  RANGOON  DISPENSARIES, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England). 

H.  A.  K.  Rowland,  and  Daw  Ohn  Kyi. 

Union  Burma  J  Life  Sci.  2(1):  67-74.  Illus.  1969. 

Identifiers:  Burma,  Climatic,  Diarrheic,  Disorders, 

Dispensaries,  Dysentery,  Environmental,  Human, 

Incidence,  Living,  Mangoes-D,  Rangoon,  Space. 

The  incidence  of  diarrhea  and  of  dysentery  was  cal- 
culated for  the  populations  attending  25  Rangoon 
dispensaries  for  each  of  the  12  mo.  in  1967.  The  ef- 
fect of  14  climatic  and  environmental  factors  was 
investigated  by  means  of  multiple  regression  analy- 
sis. Climatic  factors  had  no  effect,  but  the 
prevalence  of  mangoes  was  an  important  cause  of 
variation  in  diarrhea  incidence  between  months. 
Water  supply  had  a  profound  effect  on  the  in- 
cidence of  both  diarrhea  and  dysentery  and  popula- 
tion per  medical  officer  and  the  attendance  of  pa- 
tients suffering  from  non-diarrheic  illness  greatly 
influenced  the  record  attendance  of  those  with 
diarrheic  disorders.  The  floor  space  per  person  in 
their  homes  was  thought  to  exert  its  effect  through 
its  relationship  with  some  other  unidentified  factor 
and  was  perhaps  related  to  the  attending  habits  of 
the  dispensary  populations  which  were  themselves 


thought  to  influence  the  incidence  of  both  diarrhea 
and  dysentery  attendances.  Other  measures  of  con- 
gestion, sewage  disposal  and  income  had  no  effect 
on  the  incidence  of  either  diarrhea  or  dysentery— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00665 


THE  EFFECTS  OF  CLIMATIC  AND  ENVIRON- 
MENTAL FACTORS  ON  THE  INCIDENCE  OF 
DIARRHOEIC  DISORDERS  IN  BURMA:  II. 
DATA  FROM  30  HOSPITALS, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England). 

H.  A.  K.  Rowland,  and  Daw  Yin  Mya. 

Union  Burma  J  Life  Sci.  2(1):  75-80.  Illus.  1969. 

Identifiers:  Amebic,  Burma,  Climatic,  Diarrheic, 

Disorders,   Dysentery,   Environmental,   Incidence, 

Hospitals,  Mango-D,  Prevalence. 

The  effect  of  5  widely  varying  climatic  factors,  of 
altitude,  prevalence  of  mangoes  and  pressure  on 
beds  on  the  incidence  of  4  diarrheic  disorders  in  30 
hospitals  in  Burma  in  12  successive  mo.  was  ex- 
amined using  multiple  regression  analysis.  In 
general,  the  incidences  of  the  4  disorders  were  not 
closely  correlated,  which  suggests  that  they  were 
distinct  entities  and  not  affected  similarly  by  cer- 
tain factors.  Temperatures,  relative  humidity  and 
rainfall,  and  altitude  had  no  effect  and  the  pressure 
on  beds  seemed  only  to  influence  the  admission 
rate  for  amebic  dysentery.  Mangoes  had  a 
profound  effect  on  all  disorders  with  the  exception 
of  amebic  dysentery,  and  in  general  the  variation 
between  months  was  accounted  for.  After  the  ef- 
fect of  all  other  factors  had  been  taken  into  ac- 
count there  remained  a  marked  difference  in  the 
incidence  of  all  4  disorders  between  the  30 
hospitals  and  it  seems  that  this  is  due  to  a  true 
variation  in  incidence  in  the  populations  drained  by 
these  hospitals.  The  factors  responsible  for  this 
variation  between  hospitals  have  not  been 
identified  and  the  reason  for  the  profound  effect  of 
mangoes  is  speculative  only. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-00666 


THE  EFFECT  OF  CLIMATIC  AND  ENVIRON- 
MENTAL FACTORS  ON  THE  INCIDENCE  OF 
DIARRHOEIC  DISORDERS  IN  BURMA:  III. 
DATA  FROM  RANGOON  DISPENSARIES  1964- 
-67, 

London  School  of  Hygiene  and  Tropical  Medicine 
(England). 

H.  A.  K.  Rowland,  and  Daw  Ohn  Kyi. 
Union  Burma  J  Life  Sci.  2  ( 1 ):  81  -84.  Illus.  1969. 
Identifiers:  Burma,  Climatic,  Diarrheic,  Disorders, 
Dispensaries,      Dysentery,      Environmental,      In- 
cidence, Mango-D,  Rangoon. 

The  attendance  rate  at  Rangoon  dispensaries/ 1000 
population  in  the  city,  for  diarrhea  and  for  dysen- 
tery was  calculated  for  each  month  over  the  period 
1964-67  and  the  effects  of  climatic  factors,  mango 
supply  and  total  attendance  for  all  illnesses  ex- 
amined. No  effect  for  the  5  climatic  factors  could 
be  demonstrated  nor  for  the  total  attendances  for 
all  ailments.  Mangoes  exerted  a  marked  effect  on 
the  incidence  of  diarrhea  and  a  smaller  effect  on 
the  incidence  of  dysentery.  All  variation  in  the  in- 
cidence of  diarrhea  between  the  1  2  mo.  of  the  year 
was  accounted  for,  but  there  remained  some  varia- 
tion in  the  incidence  of  dysentery  between  the 
months  after  the  effects  of  all  other  factors  had 
been  removed.  Between  the  4  yr  of  the  study  there 
remained  variation  in  the  incidence  of  both  disor- 
ders due  to  some  factor  (s)  not  considered  in  this 
investigation  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00667 


THE  EFFECTS  OF  CLIMATIC  AND  ENVIRON- 
MENTAL FACTORS  ON  THE  INCIDENCE  OF 
DIARRHOEIC  DISORDERS  IN  BURMA:  IV. 
DATA  FROM  THE  STATE  MENTAL 
HOSPITAL,  RANGOON, 

London  School  of  Hygiene  and  Tropical  Medicine 
(England). 


H.  A.  K.  Rowland,  Ne  Win,  and  Tin  Nyunt  Pu. 
Union  Burma  J  Life  Sci.  2(1):  85-90.  Illus.  1 969. 
Identifiers:  Burma,  Climatic,  Diarrheic,  Disorders, 
Environmental,      Hospital,     Human,     Incidence, 
Mango-D,  Mental,  Rainfall,  Rangoon. 

The  incidence  of  diarrhea  among  different  catego- 
ries of  patients  in  a  mental  hospital  was  examined 
over  a  1 2  mo.  period.  Rainfall  correlated  negatively 
with  incidence  and  the  supply  of  mangoes  related 
directly  to  the  prevalence  of  diarrhea.  The  floor 
space  per  patient  in  the  ward  area  and  the  ward 
population  were  without  effect.  The  number  of  ad- 
missions and  transfers  to  a  ward  had  a  profound  ef- 
fect on  the  incidence  of  diarrhea  and  largely  ac- 
counted for  the  marked  variation  observed 
between  the  classes  of  patients-acute,  subacute 
and  chronic.  The  way  in  which  these  factors  ex- 
erted their  effect  cannot  be  elucidated  from  the 
data.  After  the  effects  of  all  factors  are  removed, 
there  still  remains  a  highly  significant  and  unex- 
plained variation  in  the  incidence  of  diarrhea 
between  the  different  wards  of  the  hospital,  and  a 
smaller  variation  between  the  months  of  the  year- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00668 


WIDE   VARIATIONS   OF   FLUORIDE   SUPPLY 
TO  INFANTS  AND  THEIR  EFFECT, 

Karolinska  Institutet,  Stockholm  (Sweden).  Dept. 

of  Cariology. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-00696 


LAKE  ERIE:  POLLUTION  ABATEMENT,  THEN 
WHAT, 

Wright  State  Univ.,  Dayton,  Ohio.  Dept.  of  Biolo- 
gy- 
Jerry  H.  Hubschman. 

Science  (Washington).  171  (3971 ):  536-540.  Map. 
1971. 

Identifiers:  Abatement,  Biota,  Canada,  Erie,  Lake, 
Pollution. 

Pollution  factors  acting  on  Lake  Erie  and  their  ef- 
fect on  the  biota,  productivity  and  the  ad- 
vantageous utilization  of  long-term  eutrophication 
are  discussed— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00703 


POLLUTION  OF  THE  LOWER  MEURTHE 
(RIVER).  INFLUENCES  ON  THE  DEVELOP- 
MENT OF  ALGAL  POPULATIONS  (FRANCE) 
(IN  FRENCH), 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00722 


EFFECT  OF  POLLUTION  ON  THE  AQUATIC 
MACROFLORA  OF  THE  VARKAUS  AREA, 
FINNISH  LAKE  DISTRICT, 

Helsinki  Univ.  (Finland).  Dept.  of  Botany. 
Ulla  Kurimo. 

AnnBot  Fenn.  7  (3):  213-254.  Illus.  Maps.  1970. 
Identifiers:  Aquatic,  Domestic,  Effluents,  Finnish, 
Flora,  Hydrophyte,  Industrial,  Lake,  Macro,  Pollu- 
tion, Sensitivity,  Varkaus. 

The  study  area  comprises  the  waters  lying  on  the 
Haukivesi  side  of  the  town  of  Varkaus,  which  dis- 
play varying  degrees  of  pollution,  with  cleaner 
waters  lying  above  the  factories.  The  pollution  of 
the  waters  is  caused  by  different  factories,  and 
domestic  sources.  Five  main  types  of  waters  are 
distinguished  in  the  study  area.  On  the  basis  of 
frequency  and  abundance,  hydrophytes  were  di- 
vided into  3  groups:  those  which  benefit  by  the 
wastes  in  varying  degrees,  those  which  suffer  from 
them  in  varying  degrees,  and  those  which  are  indif- 
ferent to  pollution-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-00733 


42 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION  — Field  05 

Effects  of  Pollution— Group  5C 


PLANKTON    ASSOCIATIONS    AND    RELATED 
FACTORS  IN  A  HYPEREUTROPHIC  LAKE, 

Washington     Univ.,     Seattle.     Water     and     Air 

Resources  Div. 

Ronald  M.  Bush,  and  Eugene  B.  Welch. 

Available    from    National   Technical    Information 

Service  as  PB-204  230,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Partial  Project  Completion  Report, 

August  15,  1971.  34  p,  3  fig.  2  tab,  37  ref.  OWRR 

A-034-WASHO). 

Descriptors:  Water  pollution  effects,  'Eutrophica- 

tion,  Lakes,  »Nutrients,  Algal  control,  *Cyanphyta, 

•Nuisance  algae,  Plankton,  Washington,  Diatoms, 

Chlorophyta. 

Identifiers:    Hypereutrophic   lakes,   'Moses   Lake 

(Wash). 

Cluster  analysis  was  used  to  group  samples  col- 
lected from  ten  stations  in  Moses  Lake,  Washing- 
ton, according  to  the  similarity  of  their  contained 
algal  species.  During  the  period  1968  to  1970,  nine 
recurring  distinct  sample  groups,  or  algal  popula- 
tions, were  identified.  Of  the  nine,  three  were  most 
distinct;  they  consistently  recurred  at  the  same  sta- 
tions, and  were  dominated  by  diatom,  green,  and 
blue-green  algae,  respectively.  Of  the  six  species  of 
blue-greens  that  characterized  that  population,  the 
recreationally  nuisance  forms,  Aphanisomenon 
flos-aquae  and  Microcystis  aeruginosa,  were  domi- 
nant. The  blue-green  population  was  the  most 
wide-spread  in  the  lake  and  occurred  in  waters  that 
were  warmest  and  contained  the  lowest  concentra- 
tions of  inorganic  nutrients:  nitrogen,  phosphorus, 
and  carbon.  Green  algae  dominated  in  waters  that 
received  treated  sewage  effluent  and  contained 
relatively  high  concentrations  of  nutrients.  As  the 
nutrient  content  declined  proceeding  away  from 
that  area,  blue-green  algae  became  dominant. 
Temporal  variation  in  biomass  (chlorophyll  con- 
tent) of  the  blue-green  population  was  inversely  re- 
lated to  phosphate  content,  but  not  to  the  other 
nutrients.  These  results  support  the  hypothesis  that 
nuisance  blue-green  algae  dominate  in  shallow 
eutrophic  lakes  during  warm  summer  months  when 
ambient  nutrient  content  is  low  because,  under 
these  conditions,  they  apparently  out-compete 
other  forms  for  nutrients.  (See  also  W72-00799 ) 
W72-00798 


DILUTION   AS   A  CONTROL   FOR   NUISANCE 
ALGAL  BLOOMS, 

Washington     Univ.,     Seattle.     Water     and     Air 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00799 


nesium  sulfate  approached  or  surpassed  the  experi- 
mental levels  in  the  dilution  cultures  and  prevented 
the  attainment  of  a  molybdenum  deficient  control; 
and  (2)  The  extremely  low  substrate  levels  of 
molybdenum  could  not  be  detected  by  the  neutron 
activation  analysis  due  to  interference  by  the  high 
phosphate  concentrations  in  the  media.  However, 
the  analyses  were  useful  where  either  the 
phosphate  concentrations  were  low  (lake  water 
and  reagent  chemicals)  or  molybdenum  concentra- 
tions were  relatively  high  (Trial  IV  substrates).  The 
contamination  problem  may  be  resolved  through 
the  purification  of  the  reagent  chemicals-however, 
great  care  must  be  exercised,  since  further  con- 
tamination can  result  through  careless  techniques. 
Improved  molybdenum  analysis  by  neutron  activa- 
tion will  allow  the  future  use  of  continuous  flow 
kinetics  analysis-a  valuable  tool  in  assessing  the  ef- 
fects of  trace  elements  in  algal  growth. 
W72-00801 

INFLUENCE  OF  MEDIUM  PH  AND  CARBON 
DIOXIDE  ON  ASSIMILATION  OF  SOME  OR- 
GANIC ACIDS  BY  SCENEDESMUS 
QUADRICAUDA, 

Moscow  State  Univ.  (USSR),  Dept.  of  Microbiolo- 
gy; and  Moscow  State  Univ.  (USSR).  Dept.  of  Soil 
Biology. 

N   F  Piskunkova,  and  M.  N.  Pimenova. 
Mikrobiologia  (USSR),  Vol  39,  No  6,  p  854-857, 
1970.  2  tab,  18  ref. 

Descriptors:  'Cyanophyta,  'Growth  rates,  'Or- 
ganic acids,  'Hydrogen  ion  concentration, 
Metabolism,  Carbon  dioxide,  Algae,  Cultures, 
Acidity,  Organic  compounds. 

Identifiers:  Scenedesmus  quadricauda,  Acetate, 
Pyruvate,  Lactate. 

The  nutrient  medium  for  a  pure  culture  of  green 
alga,  Scenedesmus  quadricauda,  was  supplemented 
by  acetic,  pyruvic  and  lactic  acids,  added  as  sodium 
salts  in  concentration  of  0.05%.  The  effect  of  acids 
was  recorded  in  terms  of  dry  biomass  accretions.  In 
the  presence  of  light  all  three  acids  stimulated  the 
algal  growth,  but  their  utilization  of  the  acids  was 
influenced  by  the  pH  of  the  medium.  In  the  dark, 
good  growth  of  Scenedesmus  occurred  only  in  the 
presence  of  acetate.  Passage  of  air  with  5%  carbon 
dioxide  stimulated  the  growth  of  test  plants  in  acid 
media  (pH  5.0)  enriched  in  acetate  and  pyruvate, 
but  reduced  the  consumption  of  organic  acids.  The 
study  suggests  that  algae  in  acid  water  basins  defi- 
cient in  carbon  dioxide  adapt  themselves  to  utiliz- 
ing organic  compounds.  (Wilde-Wisconsin ) 
W72-00838 


BIOASSAYS        TO        DETERMINE        ALGAL 
GROWTH  POTENTIAL  OF 

MICRONUTRIENTS, 

Washington  State  Univ.,  Pullman.  Water  Research 

Center. 

William  H.  Funk,  Richard  J.  Condit,  and  Wayne  T. 

Craney. 

Available    from    National   Technical    Information 

Service  as  PB-204  232,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  July  1971.  66  p,  22  fig,  12  tab,  45 

ref,  3  append.  OWRR  A-033-WASH  ( 1 ). 

Descriptors:  Water  pollution  effects,  'Microorgan- 
isms, Algal  control,  'Pollutant  identification, 
Analytical  techniques,  'Algae,  'Nutrients,  Lakes, 
Plant  growth,  'Molybdenum,  Bioassay,  Neutron 
activation  analysis. 
Identifiers:  'Micro-nutrients,  'Algal  growth. 

Adapting  continuous  culture  techniques  for  the 
measurement  of  micro-nutrient  effects  upon  algae 
growth  has  been  shown  to  be  a  satisfactory  method. 
Several  refinements  and  modifications  of  previ- 
ously utilized  equipment  for  the  study  of  algae 
macronutrient  uptake  made  it  possible  to  test  the 
effects  of  molybdenum  upon  Scenedesmus 
quadricauda.  However,  with  the  progressively 
reduced  substrate  levels  of  molybdenum  two 
problems  became  increasingly  apparent:  ( I ) 
Molybdenum  contamination  of  the  media  by  mag- 


ALTERATIONS  IN  OXYGEN  CONSUMPTION 
BY  BLUEGILLS  EXPOSED  TO  SUBLETHAL 
TREATMENT  WITH  COPPER, 

Antioch  Coll.  Yellow  Springs,  Ohio.  Dept.  of  Biolo- 
gy- 
James  O'Hara. 

Water  Research,  Vol  5,  p  321-327,  1971.  2  fig,  3 
tab,  11  ref.FWPCAWP-01281-01. 

Descriptors:       'Fish,       'Oxygen,       'Respiration, 
•Copper,  Water  quality.  Water  pollution  effects, 
Toxicity,     Sunfishes,     Copper     sulfate,     Testing, 
Metabolism,  Laboratory  tests. 
Identifiers:  'Bluegills,  Water  quality  criteria. 

A  rapid  and  sensitive  test  for  adverse  effects  of  tox- 
icants is  needed  in  establishing  water  quality 
criteria  in  pollution  control.  Since  growth  and 
reproduction  are  metabolic  processes  requiring  ox- 
ygen utilization,  a  deviation  from  a  normal  growth 
and  reproductive  state  caused  by  toxic  stress 
should  be  reflected  in  alterations  from  the  base  rate 
of  oxygen  consumption.  This  examines  the  rela- 
tionship between  copper  concentrations  and  rate  of 
oxygen  consumption  by  fish  (juvenile  bluegills 
weighing  5-15  grams).  A  flowing  water  respirome- 
ter  was  used.  Respiratory  depression  of  fish  in  the 
different  concentrations  was  averaged  over  five 
days  and  this  value  used  for  statistical  comparison 
for  the  long  term  study.  Each  copper  solution  was 
tested  for  effect  on  oxygen  consumption  rate  of  five 
or  more  fish.  Respiratory  response  was  strongly 
correlated  with  copper  concentrations  up  to  the 
96-hour  median  tolerance  limit  of  2.4  mg/1  copper. 
Higher  concentrations  produced  greater  responses 
although  results  were  more  erratic.  Copper  con- 
centration that  caused  no  alteration  in  oxygen  con- 
sumption rate  was  0.1  mg/ 1 .  This  measure  provides 
the  necessary  tool  for  establishing  water  quality 
criteria.  (Jones- Wisconsin) 
W72-00842 

MAINTENANCE  OF  A  FUNCTIONAL  EN- 
VIRONMENT IN  THE  LOWER  PORTION  OF 
THE  HUDSON  RIVER  ESTUARY:  AN  AP- 
PRAISAL OF  THE  ESTUARY, 

Boyce  Thompson   Inst,  for  Plant  Research,  Inc., 

Yonkers,  N.  Y. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-00844 


A  PH-CARBON  DIOXIDE  METHOD  FOR  MEA- 
SURING AQUATIC  PRIMARY  PRODUCTIVI- 
TY, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology;  and  Geor- 
gia Univ.,  Athens.  Dept.  of  Zoology. 
Robert  J.  Beyers. 

Bulletin  of  the  Georgia  Academy  of  Science,  Vol 
28,  p  55-68,  1970.  4  fig,  5  tab,  23  ref. 

Descriptors:  'Primary  productivity,  'Measure- 
ment, 'Methodology,  Hydrogen  ion  concentration, 
Carbon  dioxide.  Analytical  techniques,  Diurnal, 
Metabolism,  Computer  programs,  Volumetric 
analysis. 
Identifiers:  Tonometer  burette. 

A  tonometer  and  procedures  for  establishing  a  rela- 
tionship between  carbon  dioxide  concentration  and 
pH  of  water  are  described.  The  relationship  per- 
mits, under  certain  conditions,  to  obtain  a  continu- 
ous record  of  metabolism  of  aquatic  organisms  or 
their  primary  productivity,  by  determination  of 
mere  pH  values  of  water.  The  pertinent  calcula- 
tions are  accomplished  with  the  help  of  tables  and  a 
computer  program.  Sample  calculations  and  diur- 
nal metabolism  of  an  ecosystem  are  included. 
(Wilde-Wisconsin) 
W72-00841 


AQUATIC    PLANT    COMMUNITIES    IN    LAKE 

BUTTE  DES  MORTS:  PHASE  2.  EFFECTS  OF 

HIGHER  AQUATIC  PLANTS,  MARSH  WATER 

AND  MARSH  SEDIMENTS  ON  PHYTOPLANK- 

TON, 

Wisconsin  State  Univ.,  Oshkosh.  Dept.  of  Biology. 

William  E.  Sloey. 

Wisconsin  Dept  of  Natural  Resources,  Madison, 

Project  Completion  Report,  Summer  1969.  20  p,  3 

fig,  6  tab,  4  ref. 

Descriptors:  'Aquatic  plants,  'Inhibitors, 
'Marshes,  'Lakes,  'Phytoplankton,  Bioassay, 
Laboratory  tests,  Productivity,  Absorption,  Sedi- 
ments, Organic  matter.  Algae,  Diatoms, 
Cyanophyta,  Chlorophyta,  Bulrush,  Plant  growth 
substances,  Chlorella,  Chlamydomonas, 

Scenedesmus,  Wisconsin. 

Identifiers:  'Scirpus  fluviatilis,  'Lake  Butte  des 
Morts  (Wise),  Growth  stimulation,  Surface  litter. 

To  verify  differences  between  marsh  and  open  lake 
water  in  Lake  Butte  des  Morts  (Wisconsin)  and  to 
determine  if  some  substance  or  substances  are 
produced  in  marshes  which  inhibit  or  limit  growth 
of  planktonic  algae,  the  effects  of  marsh  water,  bot- 
tom mud,  and  aquatic  plant  extracts  upon  the 
photosynthctic  rate  of  natural  phytoplankton  by 
use  of  the  C- 14  primary  production  technique  were 
studied.  Partially  decayed  litter  and  surface  organic 
particles  inhibited  phytoplankton  C-14  productivi- 
ty while  sub-surface  litter  and  decayed  organic 
matter  stimulated  phytoplankton.  Millipore  filtered 
marsh  water  sometimes  stimulated  and  sometimes 
inhibited  C-14  uptake.  A  few  of  the  16  native 
marsh  plants  tested  inhibited  C-14  uptake  when 
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macerated  extracts  of  the  plants  were  employed; 
the  most  pronounced  inhibitor  was  Scirpus  flu- 
viatilis.  The  present  stands  of  S  fluviatilis  in  Lake 
Butte  des  Morts  should  be  protected  and  en- 
couraged to  proliferate.  Some  other  plant  extracts 
greatly  stimulated  C-14  uptake  of  phytoplankton, 
perhaps  due  to  their  production  of  stimulatory  sub- 
stances or  to  extraction  of  minerals  and/or  plant 
growth  substances  from  the  tissues  during  macera- 
tion. (Jones-Wisconsin) 
W72-00845 


MANAGING  OUR  ENVIRONMENT. 

Agricultural  Research  Service,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-00846 


BOTTOM  DEPOSITS, 

G.  W.  Foess,  and  T.  H.  Feng. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,No6,p  1257-1266,  1971.  80  ref. 

Descriptors:  *Reviews,  *Bottom  sediments, 
•Aquatic  environment,  Surface  waters,  Nutrients, 
Algae,  Phosphorus,  Nitrogen,  Eutrophication, 
Sediment  transport,  Cycling  nutrients,  Degradation 
(Decomposition),  Sampling,  Benthic  fauna,  Sedi- 
mentation, Sediment  distribution,  Physicochemical 
properties.  Pesticides,  Trophic  level,  Gases,  Muds, 
Adsorption,  Copper,  Clays,  Humic  acids.  Salinity, 
Oxidation-reduction  potential,  Radioisotopes, 
Dredging,  Estuaries,  Biochemical  oxygen  demand, 
Dissolved  oxygen,  Water  pollution  sources. 

Eighty  papers  on  bottom  deposits  are  reviewed. 
Studies,  covering  the  field  extensively  are  reported 
from  a  wide  range,  including  the  Great  Lakes,  Fin- 
land, Long  Island  Sound,  Italy,  Alaska,  Columbia 
River,  Ohio,  and  Lake  Geneva.  Bottom  deposits 
are  increasingly  recognized  for  their  effect  on  the 
quality  of  overlying  waters.  Different  sediment 
types,  probably  related  to  amount  of  available 
phosphorus  present,  vary  in  their  algal  support.  The 
sorption  of  phosphorus  by  lake  muds  under  aerobic 
conditions  may  be  used  to  remove  phosphorus 
from  lake  water.  Sediment  sampling  equipment 
should  not  only  provide  an  undisturbed  sample  but 
also  permit  reliable  subsampling  of  the  retrieved 
material.  The  movement  of  sediments  has  impor- 
tant practical  ramifications,  and  diverse  methods 
for  measuring  this  were  developed.  The  surface 
chemistry  of  bottom  deposits  received  attention 
from  several  investigators.  Intact  sediment  cores 
were  used  to  measure  epibenthic  algal  production 
and  benthic  community  respiration  by  following 
changes  in  DO  in  the  water  over  the  cores.  The 
biological  interactions  of  bottom  deposits  with 
pesticides,  heavy  metals,  and  other  trace  con- 
stituents is  increasingly  important.  Tubificid  popu- 
lation has  been  used  as  an  indicator  of  amount  of 
organic  pollution.  (Jones-Wisconsin) 
W72-00847 


THE  FATE  OF  THE  DEAD  LEAVES  THAT 
FALL  INTO  STREAMS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

N.  K.  Kaushik,  and  H.  B.  N.  Hynes. 

Archiv  fur  Hydrobiologie,  Vol  68,  No  4,  p  465-5  15, 

1971.  14  fig,  17  tab,  99  ref. 

Descriptors:  'Organic  matter,  *Leaves,  ♦Decom- 
posing organic  matter,  Oak  trees,  Degradation 
(Decomposition),  Temperature,  Nitrogen, 
Phosphorus,  Proteins,  Adsorption,  Fungi,  Bacteria. 
Identifiers:  Elm  leaves.  Alder  leaves,  Birch  leaves. 

The  decomposition  rate  of  tree  leaves  in  stream 
waters  depends  on  temperature,  composition  of 
water,  and  the  nature  of  foliage.  Leaves  of  elm  and 
hard  maple  decomposed  much  faster  than  those  of 
white  oak,  beech,  and  tag  alder.  Fungi,  including 
Alternaria,  Candida,  Trichoderma,  and 
Cladosporium,  appeared  to  be  more  effective  than 
bacteria  in  the  breakdown  of  foliage.  Elm  leaves, 
particularly  those  with  bacterial  growth,  were  the 
most    acceptable    food    for    Asellus    communis, 


Hyalella  azteca,  and  Gammarus  lacustris.  Changes 
recorded  in  the  laboratory  trials  also  occurred  in 
leaves  placed  in  streams.  (Wilde-Wisconsin) 
W72-00848 


HYDRARCH  SUCCESSION  AND  NET  PRIMA- 
RY PRODUCTION  OF  OXBOW  LAKES  IN  CEN- 
TRAL ALBERTA, 

Alberta  Univ.  Edmonton.  Dept.  of  Botany. 

A.  G.  van  der  Valk,  and  L.  C.  Bliss. 

Canadian  Journal  of  Botany,  Vol  49,  p  1 177-1 199, 

1971.  3  fig,  5  tab,  94  ref. 

Descriptors:  *Plant  growth,  *Aquatic  plants,  ♦Pri- 
mary productivity,  Allogenic  succession, 
Chlorophyll,  Lakes,  Ecotypes,  Succession,  Varie- 
ties, Standing  crop,  Systematics,  Ecological  dis- 
tribution, Annual  turnover,  Submerged  plants, 
Floating  plants. 

Identifiers:  Oxbow  lakes,  Central  Alberta 
(Canada),  Emergent  plants,  Meadow  communities. 

To  test  Westlake's  hypothesis  that  there  is  a  steady 
rise  in  annual  plant  production  during  aquatic  and 
semiaquatic  stages,  up  to  and  including  emergent 
communities  (at  which  point  annual  production 
drops  significantly),  this  study  followed  four  main 
objectives:  to  establish  successional  sequence  in 
oxbow  lakes;  examine  some  physical  and  chemical 
factors  controlling  plant  distribution  and  succes- 
sion; estimate  annual  production  of  the  herbaceous 
serai  communities  by  standing  crop  harvest;  and 
examine  changes  in  chlorophyll  content  and  leaf 
area  during  succession  (parameters  apparently 
playing  a  prominent  role  in  controlling  plant 
productivity).  Water  chemistry  and  water  level 
fluctuations  caused  by  periodic  flooding  are  the 
major  factors  controlling  plant  distribution  and 
succession.  The  maximum  above-ground  standing 
crop  of  plant  communities  follows  a  definite  pat- 
tern with  succession;  from  submerged  (ca  200  g/sq 
m),  through  floating-leaved  (ca  210  g/sq  m),  to  the 
emergent  community  ca  (465  g/sq  m),  there  is  a 
stepwise  increase  in  annual  production,  which 
declines  in  the  meadow  community  (ca  325  g/sq 
m).  Leaf  area  index  does  not  change  with  succes- 
sion. Chlorophyll's  pattern  in  similar  to  standing 
crop,  except  that  submerged  communities  contain 
more  chlorophyll  than  floating-leaved.  (Jones- 
Wisconsin) 
W72-00850 


THE  EFFECT  OF  INORGANIC  SEDIMENT  ON 
STREAM  BIOTA, 

DePauw  Univ,  Greencastle,  Inc.  Dept.  of  Zoology. 
James  R.  Gammon. 

Copy  available  from  GPO  Sup  Doc  as  SN-5501- 
0074,  $  1 .25;  microfiche  from  the  National  Techni- 
cal Information  Service  as  PB-204  236,  $0.95.  En- 
vironmental Protection  Agency,  Water  Quality  Of- 
fice, Water  Pollution  Control  Research  Series, 
December  1970.  141  p,  9  fig,  26  tab,  78  ref,  ap- 
pend. EPA  Program  18050  DWC. 

Descriptors:  *Water  pollution  effects,  'Inorganic 
compounds,  'Sediments,  'Streams,  'Biota,  Fish, 
Invertebrates,  Quarries,  Limestones,  Suspended 
load,  Density,  Water  pollution  sources.  Aquatic 
populations,  Standing  crop,  Sedimentation  rates, 
Aquatic  insects.  Fish  behavior,  Turbidity,  Aquatic 
drife,  Industrial  wastes. 
Identifiers:  Stonedust  pollution. 

Quantitative  effects  of  stonedust  sediment  from  a 
crushed  limestone  quarry  on  fish  and  macroinver- 
tebrate  populations  of  an  Indiana  stream  were  stu- 
died for  four  years.  Light  inputs  increasing 
suspended  solids  loads  less  than  40  mg/1,  resulted  in 
a  25%  reduction  in  macroinvertebrate  density. 
Heavy  inputs  caused  increases  of  more  than  120 
mg/l  including  some  deposition  of  sediment 
resulted  in  a  60%  reduction  in  macroinvertebrate 
population  density.  Since  most  taxa  responded  to 
the  same  degree,  population  diversity  indices  were 
unaffected  by  density  changes.  Experimental  in- 
troductions of  sediment  caused  immediate  in- 
creases in  rate  of  invertebrate  drift  proportional  to 


the  concentration  of  additional  suspended  solids. 
Standing  crop  of  fish  decreased  drastically  when 
heavy  sediment  input  occurred  in  the  spring  but 
fish  remained  in  pools  during  the  summer  when 
input  was  heavy  and  vacated  pools  only  after  sedi- 
ment deposits  accumulated.  After  winter  floods 
removed  sediment  deposits,  fish  returned  to  pools 
during  spring  months  achieving  50%  normal  levels 
by  early  June.  Only  spotted  bass  was  resistant  to 
sediment;  however,  its  growth  rate  was  lower  below 
the  quarry  than  above.  Most  fish  were  much 
reduced  in  standing  crop  below  the  quarry.  (Jones- 
Wisconsin) 
W72-00851 


MASS  CULTURING  OF  ALGAE  IN  CON- 
TROLLED LIGHT-DARK  DETENTION 
SYSTEMS:  I.  EFFECTS  OF  CULTURE  DENSI- 
TY, 

Norwich  Univ.,  Northfield,  Vt.  Dept.  of  Civil  En- 
gineering. 

G.  R.  Pyper,  W.  J.  Weber,  Jr.,  and  J.  A.  Borchardt. 
Proceedings,  Industrial  Waste  Conference,  21st, 
May  3,  4,  and  5,  1966,  p  1003-1020,  8  fig,  2  tab,  20 
ref.  USPRS  Res.  Grant  WP-00155. 

Descriptors:      'Algae,      Nitrogen,      Phosphorus, 

'Eutrophication,         Photosynthesis,         Lagoons, 

Laboratory  tests,  Light  intensity,  Photoperiodism, 

Light  penetration,  Water  pollution  effects,  Water 

pollution  control,  'Nutrients. 

Identifiers:    'Nutrient   removal,   Continuous   flow 

system. 

The  pollution-accelerated  aging  of  surface  waters 
has  become  a  matter  of  concern  over  the  past 
several  years.  Continuing  increases  in  the  volumes 
of  wastewater  indicate  that  more  thorough  purifi- 
cation of  these  discharges  may  be  the  only  feasible 
measure  for  the  protection  of  our  natural  waters. 
Aquatic  plants  can  be  utilized  in  lagoons  to  extract 
phosphorus  and  nitrogen  from  wastewaters  prior  to 
discharge  to  the  receiving  water.  Laboratory  stu- 
dies have  been  made  on  the  algal  growth  rates  and 
yields  as  a  function  of  dark  to  light  ratios  and  as  a 
function  of  algal  concentration.  The  general  con- 
clusions are:  ( I )  mass  cultures  of  algae  can  be 
grown  in  a  continuous  system  consisting  of  a  dark 
reservoir  from  which  the  culture  can  be  circulated 
through  a  light  cell;  (2)  there  is  a  maximum  light 
utilization  rate  which  gives  a  maximum  yield  with 
respect  to  dark  to  light  detention  times;  (3)  growth 
rate  varies  linearly  with  dark  to  light  ratios  over  a 
broad  range  of  values;  (4)  nutrient  removal  charac- 
teristics are  not  adversely  affected  by  light  and  dark 
culturing  systems;  (5)  nutrient  removal  appears  to 
be  a  function  of  culture  density;  (6)  current  work  is 
only  a  beginning  and  must  be  extended;  and  (7)  a 
major  factor  to  be  studied  is  the  effect  of  flow 
velocity  through  the  light  cell.  (Goessling-Texas) 
W72-00917 


MEASUREMENT  OF  PESTICIDE  TOXICITY 
BY  FISH  RESPIRATION  RATE, 

Warren  and  Van  Praag,  Decatur,  III. 

E.  L.  Lee,  and  J.  C.  Buzzell.Jr. 

Proceedings,  Industrial   Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  585-609,  1  I  fig,  4  tab,  12 

ref. 

Descriptors:  Water  pollution  effects,  'Pesticides, 

'Respiration,     'Toxicity,     Effluents,     Laboratory 

tests.  Data  collection,  'Fish,  Lethal  limit,  'Diel- 

drin. 

Identifiers:  Long  term  effects,  'Methyl  parathion, 

Gill  damage,  Blood  serum,  Median  tolerance,  TLm 

limit,  Techniques. 

Fish  have  been  widely  used  to  test  the  toxicity  of 
waste  components  and  other  pollutants.  The  acute 
toxicity  procedure  introduced  in  1945  yields  an 
estimate  of  the  median  tolerance  limit  using  death 
as  the  indicative  parameter.  In  order  to  estimate 
and  predict  the  long-term  effects  of  potentially 
toxic  substances  on  fish,  it  has  been  necessary,  for 
practical  purposes  to  limit  the  period  of  testing.  Ox- 
ygen consumption,  or  respiration  rate,  was  selected 
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as  a  parameter  to  study  changes  due  to  prolonged 
exposure  to  toxic  pollutants.  A  respirometer  was 
designed  and  constructed  from  acrylic  plastic.  Six 
fish  were  exposed  to  the  test  concentrations,  one 
for  the  respirometer  test  and  the  other  five  were 
used  to  obtain  data  on  blood  serum  composition 
and  gill  damage  after  exposure.  Fifteen  liter  jars 
were  used  as  aquaria  for  the  five  fish.  Test  solutions 
contained  methyl  parathion  (0.1  to  3.2  mg/l)  and 
dieldrin  (0.001  to  0.06  mg/l).  The  respiration  rate 
offish  was  confirmed  as  a  good  indicator  for  bioas- 
say  studied  of  toxic  materials  in  water.  This  method 
permits  the  use  of  the  same  specimen  in  long  term 
studies.  The  respiration  rate  was  a  more  sensitive 
indicator  than  either  the  albumin-globulin  ratio  or 
gill  damage.  The  techniques  and  procedures  used 
are  applicable  to  other  fish  and  other  pollutants. 
The  method  can  be  easily  altered  to  fit  local  needs 
and  receiving  water  conditions.  (Goessling-Texas) 
W72-00921 


THE  EFFECT  OF  MAJOR  INDUSTRIAL  SPILLS 
UPON  STREAM  ORGANISMS, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg,  Va.  Center  for  Environmental  Studies. 
John  Cairns,  Jr.,  John  S.  Crossman,  Kenneth  L. 
Dickson,  and  Edwin  E.  Herricks. 
Preprint,  Industrial  Waste  Conference,  26th,  May 
4-6,  1971,  24  p,  10  fig,  2  tab,  11  ref. 

Descriptors:  'Accidents,  *  Acids,  *Chemical 
wastes,  'Toxicity,  Bioassay,  Fish,  Aquatic  insects, 
Analytical  techniques.  Sampling,  Monitoring,  Ac- 
climatization, Water  quality  control,  Water  pollu- 
tion effects. 

Identifiers:  'Biological  stress,  *Surber  square 
sampling. 

Three  separate  spills  were  analyzed  to  determine 
their  effect  on  the  aquatic  life  present  in  the  area. 
The  first  spill  was  a  controlled  acid  addition  to  a 
100  ft.  straight  stretch  of  healthy  stream,  the 
second  was  an  accidental  acid  spill  in  a  previously 
exposed  stream,  and  the  third  was  an  accidental 
ethyl  benzene-creosote  spill.  In  each  case,  sampling 
stations  were  established  at  several  locations  both 
up  stream  and  downstream  of  the  spill  area.  For 
both  the  acid  spills,  instability  of  the  aquatic  com- 
munity after  the  pH  shock  was  evidence  by  wide 
fluctions  in  diversity  and  density.  In  the  second  test, 
a  community  alteration  after  the  pH  shock  was 
noted,  and  recolonization  was  a  slow  procedure 
aided  mostly  by  downstream  drift.  The  ethyl 
benzene-creosote  spill  eliminated  all  major  fish 
groups  except  the  minnows,  as  well  as  mayflies, 
stoneflies,  caddisflies,  and  mussels.  These  and 
other  monitoring  studies  will  hopefully  provide 
scientists  with  the  necessary  insight  into  environ- 
mental systems  to  allow  some  type  of  alleviatory 
action  to  be  taken  for  future  spills.  (Lowry-Texas) 
W72-00934 


ECOLOGICAL  STUDIES  OF  THE  CONNEC- 
TICUT RIVER,  VERNON,  VERMONT. 

Webster-Martin,  Inc.,  South  Burlington,  Vt. 

Available  from  National  Technical  Information 
Service  as  NP- 18953,  $3. 00  in  paper  copy,  $0.95  in 
microfiche.  AEC  Contract  report  NP-18953,  July 
1971.  24  p,  1 7  fig,  2  tab. 

•Nuclear  wastes,  'Radioactivity  effects,  'Thermal 
pollution,  Connecticut,  Rivers,  Post-impoundment, 
Nuclear  powerplants,  Ecology,  Radioecology, 
Monitoring,  Pollution  abatement,  Environmental 
effects.  Aquatic  life,  Fish  populations,  Phytoplank- 
ton,  Benthic  fauna,  Periphyton,  Aquatic  algae. 
Plants,  Environmental  engineering,  Cooling 
towers,  Vermont. 
Identifiers:  Connecticut  River. 

Aspects  of  Vermont-Yankee  (a  nuclear  power- 
plant)  operation  of  special  concern  to  the  general 
public  are  possible  effects  of  waste-heat  disposal  on 
the  ecosystem  of  the  river,  and  discharge  of 
radioactive  wastes.  The  Plant  design  permits  opera- 
tion of  the  cooling  system  in  an  open  or  a  closed- 


cycle  mode  or  a  hybrid  of  these  modes.  Allowable 
increases  in  the  water  temperature  of  the  impound- 
ment created  by  Vernon  Dam  have  been 
established  by  the  Vermont  Water  Resources 
Board.  A  pre-operational  environmental  survey  in- 
cluded water  properties  (temperature,  pH,  dis- 
solved oxygen,  and  conductivity),  fish,  phytoplank- 
ton,  algal  periphyton,  benthic  fauna,  and  vascular 
plants.  Samples  of  water,  mud,  fish  and  vegetation 
are  collected  routinely  and  analyzed  for  radioac- 
tivity. Fish  sampled  from  both  above  and  below 
Vernon  Dam  included  25  species.  (Bopp-NSIC) 
W72-00939 


RADIONUCLIDES  AND  SELECTED  TRACE 
ELEMENTS  IN  MARINE  PROTEIN  CONCEN- 
TRATES, 

Washington    Univ.,    Seattle,    Lab.    of    Radiation 

Ecology. 

T.  M.  Beasley.T.  A.  Jokela,  and  R.  J.  Eagle. 

Available    from    National   Technical   Information 

Service  as  RLO-2225-T-14-2,  $3.00  in  paper  copy, 

$0.95  in  microfiche.  AEC  Contract  report  RLO- 

2225-T-14-2,  1970.  15p,4tab,  18  ref. 

Descriptors:  'Food  chains,  'Trace  elements, 
'Lead  radioisotopes,  Heavy  metals,  Air  pollution 
effects,  Surface  waters,  Path  of  pollutants,  Marine 
algae.  Marine  fish,  Absorption,  Water  pollution 
sources,  Radioactivity  effects.  Radioactivity 
techniques. 

Consumption  of  10-30  g/day  of  concentrates 
prepared  from  surface  feeding  fishes  would  sub- 
stantially increase  intake  of  Pb-210;  Po-210;  and 
stable  Pb,  Co,  and  Ag.  The  stable  Pb  is  attributed 
largely  to  automotive  exhaust  pollution  of  surface 
waters.  It  is  uncertain  whether  Ag,  Co,  Cd,  and  Cu 
are  derived  solely  from  ecological  concentration 
processes  since  contamination  may  occur  during 
processing.  Sr-90  in  the  concentrates  was  less  than 
0.05  disintegrations  per  minute  per  gram  of  dry 
weight.  (Bopp-NSIC) 
W72-00940 


EFFECTS  OF  IONIZING  RADIATION  AND 
TEMPERATURE  ON  THE  LARVAE  OF  THE 
PACIFIC  OYSTER, 

Washington    Univ.,    Seattle.    Lab.    of    Radiation 

Ecology. 

Victor  A.  Nelson. 

Available   from    National   Technical    Information 

Service  as  RLO-2225-T-1-3.  $3.00  in  paper  copy, 

$0.95  in  microfiche.  AEC  Report  RLO-2225-T-1-3 

(CONF-710501-10),  May  10,  1971.  24  p,  6  fig,  17 

ref.  AEC  Contract  AT  (45- 1  )-2225-T  I . 

Descriptors:  'Water  pollution  effects,  'Oysters, 
'Larvae,  'Radioactivity  effects,  Tritium,  Zinc 
radioisotopes.  Irradiation,  X-rays,  Thermal  pollu- 
tion, Nuclear  powerplants,  Bays,  Mollusks,  Con- 
densers, Environmental  engineering.  Thermal 
stress. 

Effects  from  nuclear  powerplant  discharges  were 
assessed  by  studies  in  aquaria.  Chronic  exposure  to 
.001  Ci/liter  tritiated  water  (3  x  10,000  times 
greater  than  now  found  in  Wallapa  Bay),  to  .0001 
Ci/liter  of  zinc-65  (10  to  the  7th  power  times 
greater),  or  to  10  rads  from  x-rays  was  needed  to 
produce  a  statistically  significant  increase  in  abnor- 
mal larvae  and  a  ten-fold  greater  dose  had  no  effect 
on  rate  of  development  or  survival  There  was  no 
evidence  of  an  effect  of  temperature  on  the  sen- 
sitivity to  ionizing  radiation,  but  a  small  increase  in 
temperature  over  that  of  the  Bay  was  beneficial.  Ef- 
fects from  the  thermal  shock  of  passing  through  the 
condensers  were  determined.  Reasons  for  the  high 
radiation  sensitivity  of  mollusc  larvae  are  discussed 
and  the  present  study  is  compared  with  those  by 
others.  (Bopp-NSIC) 
W72-00944 


ACCUMULATION      AND      RETENTION      OF 
TRITIUM   (TRITIATED  WATER)  IN  EMBRYO 


AND  LARVAL  FISH  AND  THE  RADIATION  EF- 
FECT, 

Battelle      Memorial      Inst.,      Richland,      Wash. 
Ecosystems  Dcpt. 

J.  A.  Strand,  W.  L.  Templeton,  and  E.  G.  Tangcn. 
Available  from  the  National  Technical  Information 
Service  as  BNWL-SA-371  1 ,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  AEC  Report  BNWL-SA-371 1 
(CONF-710501-16),  1971.  20  p,  3  fig,  5  tab,  6  ref. 
AEC  Contract  AT  (45-1  )-l  830. 

Descriptors:  'Water  pollution  effects,  'Tritium, 
'Rainbow  trout,  'Embryonic  growth  stage,  Fish 
eggs.  Nuclear  wastes,  Radioactivity  effects,  Ab- 
sorption, Animal  physiology,  Fish  behavior, 
Aquaria,  Laboratory  tests,  Radiosensitivity,  Food 
chains,  Retention. 
Identifiers:  Radionuclide  uptake. 

Literature  concerning  the  effect  of  tritium  in 
nuclear-powerplant  effluents  on  aquatic  food 
chains  is  reviewed.  In  the  present  study  artificially 
spawned  rainbow  trout  eggs  were  exposed  to  spring 
water  spiked  with  0.01-10  microCi/ml  of  tritium. 
Tritium  uptake  reached  equilibrium  within  1-2 
days.  About  2%  of  the  tritium  was  organically 
bound  in  the  egg.  Elution  by  free-flowing  water 
could  be  approximately  described  by  1-2  and  17 
day  half-times.  With  exposure  during  cmbryogene- 
sis  in  water  spiked  with  1  microCi/ml,  the  incidence 
of  abnormal  larvae  and  behavioral  and  physiologi- 
cal tests  failed  to  show  a  radiation  effect.  (Bopp- 
NSIC) 
W72-00945 


CYCLING   OF  ZINC-65   IN   A   SIMPLE   FOOD 
WEB, 

Battelle-Northwest        Lab.        Richland,        Wash. 

Ecosystems  Dept. 

C.  E.  Cushing.and  D.G.Watson. 

Available  from  the  National  Technical  Information 

Service  as  BNWL-SA-3877,  $3.00  in  paper  copy, 

$0.95  in  microfiche.  AEC  Report  BNWL-SA-3877 

(CONF-710501-6),  1971.  12  p,  4  fig,  1  tab,  8  ref. 

AEC  Contract  AT  (45- 1  )-l  830. 

Descriptors:  'Zinc  radioisotopes,  'Food  webs, 
'Carp,  'Periphyton,  Columbia  River,  Nuclear 
wastes,  Radioactivity  effects,  'Water  pollution  ef- 
fects. On-site  investigations.  Aquaria,  Absorption, 
Retention,  Food  chains,  Radioecology. 
Identifiers:  Radionuclide  uptake. 

Passage  of  zinc-65  was  followed  through  the 
periphyton-carp  chain  in  four  artificial  streams 
spiked  to  I  pCi/ml  (two  streams)  or  10  pCi/ml  (two 
streams).  Light  and  current  were  uniform  and 
water  temperature,  followed  that  of  the  Columbia 
River  (about  6  to  18C  from  January  to  June,  the 
period  of  the  experiments).  Fish  and  periphyton  in 
the  river  served  as  controls.  Equilibrium  uptake  of 
zinc-65  was  reached  in  about  28  days  in  periphyton 
(  17  and  90  nCi/g),  and  in  43  days  in  the  fish  (0.25 
and  1.3  nCi/g),  although  with  the  fish  the  increase 
in  metabolic  activity  with  increasing  water  tem- 
perature was  a  complicating  effect.  Data  is  also 
given  in  terms  of  specific  activities  (35  and  210 
pCi/mg  total  zinc  for  periphyton,  3  and  15  pCi/mg 
total  zinc  for  carp ).  (  Bopp-NSIC ) 
W72-00946 


EFFECTS  OF  LIMNOLOGICAL  FACTORS  ON 
UPTAKE  OF  CS-137  FALLOUT  BY  FISH, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fishe- 
ries and  Wildlife. 
Niles  R.Kevern. 

Available  from  National  Technical  Information 
Service,  as  COO- 1 795-3,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  AEC  Contract  Report  COO- 
1795-3,  1971.  6  p.  AEC  Contract  No.  AT  (1  1-1  )- 
1795. 

Descriptors:  'Fallout,  'Food  chains,  'Bass,  Ab- 
sorption, Radioisotopes,  Stable  isotopes,  Potassi- 
um, Water  analysis.  Lakes,  Michigan,  Path  of  pol- 
lutants. Analytical  techniques.  Ion  exchange,  Elec- 
trical   conductance,    Water    quality,    Epilimnion, 
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Reviews,   Bibliographies,   Seasonal,   Fish   popula- 
tions, Regression  analysis. 
Identifiers:  Cesium  radioisotopes,  Cesium. 

Multiple  regression  analysis  of  data  from  6  lakes 
gives  for  Cs-137  in  3-yr-old  bass,  pCi/g  wet  wt  — 
1.6  ..  6.8  (pCi/1  of  Cs-137  in  water)  -  0.056  (ng/1 
of  stable  Cs)-  0.38  (mg/1  of  K).  Improvement 
would  result  from  study  of  a  larger  number  of  lakes, 
and  by  development  of  a  more  sensitive  analytical 
method  for  stable  Cs  (applicable  to  the  20-40  ppt 
range  found  in  freshwater  systems).  The  present 
paper  summarizes  some  of  the  findings  of  COO- 
1795-1 ,  -2,  -6,  and  -7;  and  of  the  conference  papers 
-4  and  -5  (where  the  effects  from  parameters 
operating  within  fish  populations  are  described  in 
greater  detail).  (Bopp-NSIC) 
W72-00947 


EFFECTS  OF  ENVIRONMENTAL  STRESS  ON 
THE  COMMUNITY  STRUCTURE,  PRODUC- 
TIVITY, ENERGY  FLOW,  AND  MINERAL 
CYCLING  IN  SALT  MARSH  EPIPHYTIC  COM- 
MUNITIES, 

City  Coll.,  New  York.  Dept  of  Biology. 
John  J.  Lee,  John  H.  Tietjen,  and  Robert  J.  Stone. 
Available  from  National  Technical  Information 
Service  $3.00  in  paper  copy,  $0.95  in  microfiche. 
AEC  Report  NYO-3995-18  (1970).  31  p,  7  fig,  1 
tab,  21  ref.  (CONF  710501-9).  AEC  Contract  AT 
(30-D-3995. 

Descriptors:  *Water  pollution  effects,  'Protozoa, 
•Marine  algae,  *Salt  marshes,  New  York,  Ne- 
matodes, Epiphytology,  Primary  productivity, 
Physiological  ecology,  Radioecology,  Radioactivity 
effects,  Absorption,  Food  webs,  Strontium 
radioisotopes,  Marine  bacteria,  Coastal  marshes, 
Microorganisms. 

The  purpose  was  to  gain  insight  into  changes  in 
productivity  and  community  structure  resulting 
from  radionuclide,  thermal,  organic,  pesticide  or 
herbicide  pollution.  Foraminifera  (protozoa)  were 
isolated  in  culture  and  their  physiological  ecology, 
energy  budgets,  mineral  cycling,  and  life  cycles  stu- 
died. Enteromorpha  (algae)  had  high  productivity 
( about  1 0%  of  its  dry  weigh t/hr  at  the  peak  primary 
productivity  during  the  summer).  Removal  rates  of 
Ca-45  and  Sr-89,  90  from  coastal  marine  environ- 
ments by  incorporation  in  foraminiferan  shells 
were  estimated.  Radionuclides  are  excellent  tools 
for  measuring  competition,  feeding,  growth,  and 
mineral  cycling  rates  of  foraminifera  and  ne- 
matodes. (Bopp-NSIC) 
W72-00948 


THE  RAIN  FOREST  PROJECT.  ANNUAL  RE- 
PORT, JUNE  1970, 

Puerto  Rico  Nuclear  Center,  Mayaguez. 
Richard  G.  Clements,  George  E.  Drewry,  and 
Robert  J.  Lavigne. 

Available  from  National  Technical  Information 
Center  as  PRNC-147,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  AEC  Report  PRNC-147,  issued  June 
1971.  142  p,  21  fig,  30  tab,  98  ref.  AEC  Contract 
AT(40-1)-1833. 

Descriptors:  'Radioactivity  effects,  'Ecosystems, 
'Rain  forests,  Cycling  nutrients,  Soil-water-plant 
relationships,  Radioisotopes,  Absorption,  Radioac- 
tivity techniques,  Tracers,  Path  of  pollutants,  On- 
site  investigations.  Food  webs,  Food  chains,  Frogs, 
Lichens,  Algae,  Fungi,  Small  animals  (Mammals), 
Cytological  studies,  Soil  chemistry,  Radiosensitivi- 
ty,  Radioecology,  Fallout,  Insect,  Soil  water  move- 
ment. 
Identifiers:  Chemistry  of  the  atmosphere. 

Current  research  in  the  Terrestrial  Ecology  Pro- 
gram (interim  reports  and  completed  short  term 
studies,  24  in  number)  includes  studies  on  insect 
ecology;  movement  of  isotopes  through  the  animal 
food  web;  element  input  through  rainfall  and  sub- 
sequent distribution  through  the  forest;  recovery  in 
irradiated  areas;  movement  and  distribution  of 
previously  applied  radioisotopes  in  soil,  plants  and 


animals;  and  research  in  the  Visiting  Scientist  Pro- 
gram. Increased  emphasis  will  be  placed  on  the 
physical  and  chemical  properties  of  forest  soils  and 
the  movement  of  macro-  and  trace  elements  via  soil 
water  to  the  stream.  (Bopp-NSIC) 
W72-00949 


EVALUATION  OF  RADIOLOGICAL  CONDI- 
TIONS IN  THE  VICINITY  OF  HANFORD  FOR 
1969, 

Pacific  Northwest  Lab.,  Richland,  Wash.  Battelle- 
Northwest,  Richland,  Wash.  Pacific  Northwest 
Lab. 

C.  B.  Wilson,  and  T.  H.  Essig. 

Available  from  National  Technical  Information 
Service,  as  BNWL-1505,  $3.00  in  paper  copy, 
$0.95  in  microfiche;  and  as  BNWL-1505  (App.), 
$3.00  in  paper  copy,  $0.95  in  microfiche.  AEC  Re- 
port BNWL-1505,  1970.  73  p,  21  fig,  17  tab,  30 
ref;  BNWL-1505  (App.)  1970.  120  p,  54  tab.  AEC 
Contract  AT  (45-1  )-l830. 

Descriptors:  'Nuclear  wastes,  'Food  chains, 
'Phosphorus  radioisotopes,  'Water  pollution  ef- 
fects, Columbia  River,  On-site  investigations, 
Monitoring,  Fish,  Regulations,  Absorption, 
Radioactivity  effects,  Mathematical  models. 
Identifiers:  Radionuclide  uptake. 

At  the  Hanford  plant,  controlled  releases  of  a 
variety  of  low-level  radioactive  wastes  are  made  to 
the  Columbia  River,  to  the  ground,  and  to  the  at- 
mosphere. The  major  source  of  low-level  wastes 
released  to  the  environment  in  1969  continued  to 
be  reactor  cooling  water  discharge.  The  combined 
offsite  effects  of  all  radioactive  wastes  from  Han- 
ford were  evaluated  in  terms  of  the  radiation  doses 
received  by  nearby  populations.  Dose  estimates  for 
the  Maximum  Individual  and  the  Average  Richland 
Resident  (skeletal  bone,  whole  body,  gastroin- 
testinal tract,  and  thyroid)  were  less  than  one-tenth 
of  the  appropriate  standards  with  the  largest  per- 
centage of  standard  being  that  for  the  skeletal  bone 
(9%  of  the  1500  mrem/yr  standard).  A  single 
radionuclide,  P-32,  contributed  92%  of  this  esti- 
mated skeletal  bone  dose  with  Columbia  River  fish 
the  major  source  of  intake.  A  large  part  of  the  data 
is  included  in  an  appendix  which  is  issued  as  a 
separate  report.  (Bopp-NSIC) 
W72-00950 


THE  BIOLOGICAL  COST  OF  DISCHARGING 
HEAT  TO  RIVERS, 

International    Conference    on    Peaceful    Uses   of 

Atomic  Energy,  Geneva  (Switzerland). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00953 


NUCLEAR  USA  -  PEACEFUL  USES  OF 
ATOMIC  ENERGY,  VOL  1  AND  2,  GENEVA, 
SWITZERLAND,  SEPTEMBER  6-16,  1971. 

International    Conference    on    Peaceful    Uses    of 

Atomic  Energy,  Geneva  (Switzerland). 

For  primary  bibliographic  entry  see  Field  03A. 

W72-00954 


RADIOACTIVE  FOODCHAINS  IN  THE  SUB- 
ARCTIC ENVIRONMENT.  TECHNICAL 
PROGRESS  REPORT,  AUGUST  15,  1970-A- 
UGUST  14,  1971, 

Helsinki  Univ.  (Finland). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00957 


TRITIUM  INCORPORATION  IN  ALGAE  AND 
TRANSFER  IN  SIMPLE  AQUATIC  FOOD 
CHAINS, 

Chicago  Univ.,  111.  Dept.  of  Biology;  and  Argonne 

National  Lab.,  III. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00958 


PRELIMINARY  ECOLOGICAL  STUDIES  AT 
JERVIS  BAY, 

Australian  Atomic  Energy  Commission  Research 
Establishment,  Lucas  Heights. 
M.S.Giles. 

Available  from  National  Technical  Information 
Service  as  CONF-7105  1 1-3,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  AEC  Report  CONF-7105  1 1-3 
(From  forty-third  congress  of  the  Australian  and 
New  Zealand  association  for  the  advancement  of 
science;  Brisbane,  Australia,  24  May  1 97 1 ).  22  p,  6 
fig,  5  tab,  8  ref. 

Descriptors:  'Food  chains,  'Radioactivity  effects, 
'Nuclear  powerplants,  Monitoring,  Path  of  pollu- 
tants, Air  pollution  effects,  Water  pollution  effects. 
Bays,  Watersheds  (Basins),  Small  watersheds, 
Crops,  Eggs,  Fisheries,  On-site  investigations.  En- 
vironmental effects,  Estuarine  environment,  Regu- 
lation, Fallout,  Oysters,  Mussels,  Plankton,  Marine 
algae. 

Identifiers:  Environmental  statement,  Critical 
nuclide  pathway,  Abalone. 

Atmospheric  critical  nuclide  pathways  include 
honey  production,  water  catchment,  free-range  egg 
production,  backyard  gardening,  and  collection  of 
rainwater  for  drinking.  Liquid-effluent  pathways 
are  seafoods  (abalone,  rock  oysters,  and  dredge 
oysters),  seaweed  mulches,  and  agar  products.  The 
shallower  waters  will  have  the  highest  radioactivity 
since  the  warm  effluent  has  relatively  low  density. 
This  makes  abalone,  which  spends  several  years  in 
one  (kelp)  feeding  area,  a  major  pathway.  Dredge 
oysters  are  another  pathway,  but  large  beds  of  rock 
oysters  are  not  present.  (Bopp-NSIC) 
W72-00959 


AMCHITKA  BIOENVIRONMENTAL  PRO- 
GRAM. AMCHITKA  BIOLOGICAL  INFORMA- 
TION SUMMARY, 

Battelle  Memorial  Inst,  Columbus,  Ohio. 
R.GIen  Fuller. 

Available  from  National  Technical  Information 
Service,  as  BMI-171-132,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  AEC  Contract  Report  BMI- 
171-132,  May  1971.  16  p,  1  fig,  18  ref.  AEC  Con- 
tract AT  (26-1  )-171. 

Descriptors:  'Radioactivity  effects,  'Environmen- 
tal effects,  'Nuclear  explosions,  Birds,  Salmon, 
Sticklebacks,  Crabs,  Otters,  Zooplankton, 
Phytoplankton,  Mammals,  Marine  algae,  Food 
chains,  Marine  fisheries.  Lakes,  Pollution  abate- 
ment. 
Identifiers:  Radionuclide  uptake. 

Early  in  1967,  the  United  States  Atomic  Energy 
Commission  Nevada  Operations  Office  began  a 
detailed  evaluation  of  Amchitka  Island  in  the 
western  Aleutians  as  a  potential  site  for  un- 
derground nuclear  testing.  In  October  1969,  an  un- 
derground test,  Project  Milrow,  involved  the 
detonation  of  a  device  of  about  1  megaton  yield, 
about  4,000  ft  below  the  surface.  Studies  were 
designed  to:  ( 1 )  predict,  document,  and  evaluate 
the  effects  of  AEC  testing  activities  on  the  environ- 
ment; (2)  recommend  measures  to  minimize  ef- 
fects; and  (3)  predict  radionuclide  uptake  by 
marine  food  chains,  should  there  be  an  inadvertent 
release.  Results  are  reported  of  studies  of  soils, 
vegetation,  freshwater  life,  birds,  and  marine  life. 
(Bopp-NSIC) 
W72-00960 


FISSION  PRODUCT  METABOLISM  AND  ... 
RADIOACTIVE  CONTAMINATION  OF  THE 
FOOD  CHAIN,  PROGRESS  REPORT  JAN.  I, 
1968  TO  JUNE  30,  1969, 

New  York  State  Veterinary  Coll.,  Ithaca. 

C.  L.  Comar. 

Available  from  the  National  Technical  Information 

Service   as   NYO-4039-l,   $3.00   in   paper   copy, 

$0.95  in  microfiche.  AEC  Contract  Report  NYO- 

4039-1.   162  p.  AEC  Contracts  AT  (30-O-2I47 

and  AT(30-l)-4039. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution— Group  5C 


Descriptors:  'Nuclear  wastes,  'Fallout,  'Food 
chains,  Lakes,  Lake  fisheries,  Milk,  Crop  produc- 
tion Iodine  radioisotopes,  Strontium  radioisotopes, 
Foods  Nuclear  powerplants,  Sites,  Water  pollution 
effects  Radioactivity  effects,  Water  pollution  con- 
trol, Animal  physiology,  Metabolism,  Nutrient 
requirements,  Model  studies,  Ecotypes,  Research 
facilities,  Contract  administration.  Control. 
Identifiers:  Cesium  radioisotopes. 

Research  is  reported  on  radiation  effects  and  appli- 
cations; and  on  environmental  radiocontamination 
as  it  affects  reactor  siting,  agriculture,  food 
technology,  nutrition,  radiation  biology,  and  veteri- 
nary medicine.  Nuclear  Science  Abstracts  (number 
24-2543)  lists  16  separate  abstracts  for  this  report. 
The  environmental  studies  followed  three  ap- 
proaches: ( 1 )  application  of  fallout  data  to  predic- 
tion of  the  effects  of  nuclear  wastes  on  Cayuga 
lake,  a  proposed  nuclear  reactor  site;  (2)  refine- 
ment of  models  for  uptake  of  I- 1 3 1 ,  Cs- 1 37  and  Sr- 
90  from  milk;  (3)  fallout  studies  (coding  of  all 
available  data,  study  of  1-131  from  non-milk  foods 
and  of  Sr-90  and  Cs-137  from  crops,  and  develop- 
ment of  urinary  sampling  techniques  for  dietary  Sr- 
90).  (Bopp-NSIC) 
W72-00962 


FALLOUT  STUDIES  AND  THEIR  RELATION- 
SHIP TO  THE  GENERAL  PROBLEM  OF  EN- 
VIRONMENTAL RADIOCONTAMINATION, 

New  York  State  Veterinary  Coll.,  Ithaca.  Dept.  of 

Physical  Biology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00963 


PREDICTIONS  OF  LONG  DISTANCE 
RADIOACTIVITY  AND  RADIATION  DOSES  TO 
MAN  IN  13  HYPOTHETICAL  EXCAVATION 
APPLICATIONS, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00975 


PRELIMINARY  EVALUATION  OF 

HYDROLOGIC  FACTORS  RELATED  TO 
RADIOACTIVE  WASTE  STORAGE  IN  BASAL- 
TIC ROCKS  AT  THE  HANFORD  RESERVA- 
TION, WASHINGTON, 

U.  S.  Geological  Survey,  Richland,  Wash.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  05  B. 
W72-00976 

BIOLOGICAL  CONCENTRATION  AND  TUR- 
NOVER OF  RADIONUCLIDES  IN  FOOD 
CHAINS:  A  BIBLIOGRAPHY, 

Oak  Ridge  National  Lab.,  Tenn.  Ecological 
Sciences  Div. 

D.  E.  Reichle,  D.  J.  Nelson,  and  P.  B.  Dunaway. 
Available  from  the  National  Technical  Information 
Service  as  ORNL-NSIC-89,  $3.00  in  paper  copy, 
$0  95  in  microfiche.  AEC  Report  ORNL-NSIC-89 
(ORNL-TM-2492),July  1971.  42  p. 

Descriptors:  'Food  chains,  'Mathematical  models, 
'Radioactivity  effects,  Water  pollution  effects. 
Nuclear  wastes,  Public  health,  Metabolism,  Toxici- 
ty, Bibliographies,  Path  of  pollutants.  On-site  in- 
vestigations, Ecosystems,  Environmental  effects, 
Radioactivity  techniques,  Radioecology. 
Identifiers:  Radionuclide  uptake,  Critical  nuclide 
pathway. 

The  consequences  of  acute  or  chronic  environmen- 
tal contamination  with  radionuclides  was  assessed 
(Nuclear  Safety  11  ( 1 ),  43-55,  Jan. -Feb.  1970).  In 
the  preparation  of  this  review,  several  hundred 
papers  were  reviewed,  and  those  which  were 
judged  pertinent  to  the  subject  are  included  in  the 
present  bibliography  since  it  was  not  possible  to  in- 
clude them  all  in  the  original  paper.  The  196 
references  are  listed  alphabetically  by  the  first 
author,  and  a  'Key  Word  in  Context  Index'  of  titles 
is  included.  (Bopp-NSIC) 


W72-00977 

INDEXED  BIBLIOGRAPHY  ON  EFFECTS  OF 
RADIONUCLIDES  AND  IONIZING  RADIATION 
ON  ECOLOGICAL  SYSTEMS, 

Oak  Ridge  National  Lab,  Tenn.  Nuclear  Safety  In- 
formation Center. 

G.  U.  Ulrikson,  C.  D.  Bopp,  and  R.  M.  Carroll. 
Available  from  the  National  Technical  Information 
Service  as  ORNL-NSIC-95,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  AEC  Report  ORNL-NSIC-95, 
August  1971.  385  p. 

Descriptors:  'Path  of  pollutants,  'Radioactivity  ef- 
fects, 'Water  pollution  effects,  Water  pollution 
control.  Radioisotopes,  Nuclear  wastes,  Radioac- 
tivity techniques,  Bibliographies,  Food  chains, 
Ecosystems,  Mathematical  models,  Public  safety, 
Environmental  effects,  Estuarine  environment, 
Waste  treatment,  On-site  investigations,  Milk,  Fish 
food  organisms,  Radioecology. 
Identifiers:  Radionuclide  uptake,  Critical  nuclide 
pathway. 

About  1700  titles  (most  from  1960-8)  from  a  file 
maintained  by  the  Lawrence  Radiation  Laboratory 
and  additionally,  800  references  with  abstracts 
(most  from  1967-70)  are  included.  Keyword  and 
author  indexes  are  included.  The  principal  subject 
areas  are  critical  nuclide  pathways  to  man  (through 
food  chains  including  milk,  fish,  etc.)  and  radioac- 
tivity effects  on  ecosystems.  Articles  dealing  prin- 
cipally with  other  aspects  of  environmental 
radioactivity  (monitoring,  meteorology, 

radionuclide  release,  and  radioactivity  effects  on 
man)  are  omitted  here;  since  they  are  included  as 
separate  categories  in  the  Nuclear  Safety  Informa- 
tion Center  cataloging  system   ( Bopp-NSIC) 
W72-00978 


EFFECT  OF  TYPE  OF  HOUSING  AND  LITTER 
ON  PRODUCTION  OF  BROILERS, 

Georgia  Univ.,  Athens.  Dept.  of  Poultry  Science. 
M.G.  McCartney. 

Poultry  Science,  Vol  50,  No  4,  p  1200-1202,  July 
1971.  2  tab,  8  ref. 

Descriptors:  'Air  ventilation,  'Consumptive  use, 
'Efficiency,  Disease,  Chicken,  Air  contamination. 
Identifiers:    'Mortality,   Enclosed    housing.   Open 
housing,  White  Plymouth  Rock,  Reused  litter,  Win- 
dowless  type  housing,  Marck  disease,  Leukosis. 

There  has  been  considerable  interest  in  the  use  of 
windowless-type  houses  for  the  production  of 
broilers  in  the  South.  It  is  of  general  agreement  that 
houses  with  fan  ventilation  are  superior  to  the  con- 
ventional house  with  respect  to  growth,  feed  con- 
version, mortality  and  condemnation  of  broilers  to 
market  age.  The  results  of  tests  run  to  verify  the 
hypothesis  indicated  that  there  were  no  real  dif- 
ferences in  the  performance  of  broilers  grown  in 
open  or  enclosed  housing  or  on  new  or  old  litter. 
Therefore,  under  the  conditions  of  this  study  it  is 
not  possible  to  justify  the  cost  of  providing  insu- 
lated, fan-ventilated  housing  for  broilers.  Also, 
since  the  type  of  litter  did  not  affect  condemnation, 
it  is  similarly  not  justified  to  recommend  the  use  of 
new  litter  between  successful  lots  of  broilers  from 
the  standpoint  of  mortality  or  condemnations. 
(Bundy-lowa  State) 
W72-00980 

EFFECT  OF  VENTILATION  ON  THE  GAS 
CONCENTRATION  IN  A  PART-SLATTED  PIG- 
GERY 

North  'of  Scotland  Coll.  of  Agriculture,  Aberdeen. 

Scottish  Farm  Buildings  Investigation  Unit. 

A.  M.  Robertson,  and  H.  Galbraith. 

Farm  Building  Research  and  Development  Studies, 

May  1971.  9  fig,  3  tab,  21  ref. 

Descriptors:  'Gases,  'Hogs,  'Ventilation,  Effects, 
'Carbon  dioxide,  'Ammonia,  'Hydrogen  sulfide, 
Air  circulation,  Waste  storage,  Storage  tanks,  En- 
vironmental effects,  Temperature,  Toxicity, 
Animal  physiology. 


Identifiers:    'Gas    concentration,    Slotted    floor, 
Manure,  Swine. 

The  concentrations  of  carbon  dioxide,  ammonia, 
oxygen,  and  hydrogen  sulfide  were  recorded  over 
the  dung  channel  of  a  slatted  floored  house  for 
growing/finishing  pigs.  Data  was  collected  at  ven- 
tilation rates  varying  from  0.262  m  cu/h  kg  to  1 .234 
m  cu/h  kg  live  weight  and  during  emptying  of  the 
channel.  At  summer  ventilation  rates  concentra- 
tions of  7.6  ppm  H2S,  9.1  ppm  NH3  and  600  ppm 
C02  were  recorded.  Concentration  of  toxic  gases 
increased  with  volume  of  manure  in  the  channel 
and  depended  on  the  ventilation  rate.  At  winter 
rates  concentrations  in  excess  of  20  ppm  H2S  were 
recorded.  (Parker-Iowa  State) 
W72-00985 


PROCEEDINGS   THIRTEENTH   CONFERENCE 
ON  GREAT  LAKES  RESEARCH,  PART  I  AND 

Great  Lakes  Research  Center,  Detroit,  Mich. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-01094 


LASER        INDUCED       FLUORESCENCE        IN 
RHODAMINE  B  AND  ALGAE, 

Syracuse  Univ.  Research  Corp.,  N.Y. 
G.  Daniel  Hickman,  and  Richard  B  .  Moore. 
International      Association      for      Great      Lakes 
Research,  Proceedings  13th  Conference  on  Great 
Lakes  Research,  Part  1,  p  1-14,  1970.  11  fig,  2  tab, 
22  ref. 

Descriptors:  'Algae,  'Remote  sensing,  'Tracking 
techniques,     Measurement,     Currents     (Water), 
Chlorophyll,  Fluorescence,  Bathymetry. 
Identifiers:  Laser,  Rhodamine  B. 

Mapping  of  three-dimensional  currents  and  of  dis- 
tribution of  near-surface  algae  was  investigated  by 
recording  fluorescence  stimulated  by  the  recently 
developed  oceanic  pulsed  laser.  A  3  nsec  pulsed 
neon  laser  (540  nm)  was  employed  to  excite  the 
emission  of  Rhodamine  B  (580  nm).  The  same 
laser  was  filled  with  nitrogen  (337  nm)  to  stimulate 
the  emission  of  algae.  Rhodamine  fluorescence  was 
observed  for  concentrations  as  low  as  0.1  ppb, 
whereas  that  from  Anacystis  and  Chlorella  species, 
from  6  to  12  mg/cu  m.  Airborne  laser-receiver  unit 
should  detect  the  fluorescence  from  an  altitude  of 
100  meters.  (See  also  W72-01094)  (Wilde- 
Wisconsin) 
W72-01095 


A  MATHEMATICAL  ANALYSIS  OF  THE 
NICHES    OF    LAKE    MICHIGAN    ZOOPLANK- 

TON< 

State  Univ.  of  New  York,  Albany.  Dept.  of  Biologi- 
cal Sciences. 

Patricia  A.  Lane,  and  Donald  C.  McNaught. 
International      Association      for      Great      Lakes 
Research,  Proceedings  13th  Conference  on  Great 
Lakes  Research,  Part  1,  p  47-57,  1970.  6  fig,  2  tab, 
29  ref. 

Descriptors:  'Niches,  'Zooplankton,  'Habitats, 
Lake  Michigan,  Analysis,  Mathematical  studies, 
Omnivores,  Herbivores,  Biological  communities, 
Balance  of  nature,  Daphnia. 

Identifiers:  Holopedium  gibberum,  Bosmina  lon- 
girostris,  Cyclops. 

Niche  analysis  of  limnetic  plankton  has  indicated 
that  congeneric  species  of  Daphnia  select  habitats 
through  vertical  migration.  The  vertical  migration, 
however,  may  not  be  the  only  mechanism  for 
separating  niches  of  omnivorous  and  herbivorous 
zooplankters.  The  persistent  presence  of  Bosmina 
spp  suggests  that  coexistence  of  Holopedium  gib- 
berum and  Daphnia  retrocurva  is  influenced  by  ac- 
tive resource  allocation.  Environmental 
heterogeneity  and  instability  of  populations  are 
likely  to  handicap  application  of  the  niche  theory. 
(See  also  W72-01094)  (Wilde-Wisconsin) 
W72-0I096 
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Group  5C — Effects  of  Pollution 


BLUE-GREEN  ALGAE  AND  HUMIC  SUB- 
STANCES, 

Cincinnati  Univ.,  Ohio.  Tanner's  Council  Lab. 

Willy  Lange. 

International      Association      for      Great      Lakes 

Research,  Proceedings  13th  Conference  on  Great 

Lakes  Research,  Part  1 ,  p  58-70,  1 970.  4  fig,  6  tab, 

17ref. 

Descriptors:  'Cyanophyta,  *Humic  acids,  Organic 
matter,  Algae,  Eutrophication,  Chelation,  Decom- 
posing organic  matter,  Phytoplankton,  Productivi- 
ty, Iron. 

Identifiers:  *Fulvic  acid,  Growth  stimulation, 
Anabaena,  Gloeotrichia,  Microcystis,  Nostoc, 
Slaked  lime. 

A  replacement  of  EDTA  ..  citrate  in  the  Zehnder- 
Gorham  media  with  synthetic  fulvic  acid  increased 
greatly  the  cell  numbers  of  Anabaena  circinalis, 
Gloeotrichia  echinulata,  Microcystis  aeruginosa, 
and  Nostoc  muscorum.  The  growth  stimulation  is 
attributed  to  chelating  effects  of  fulvic  acid  and  the 
resulting  increased  availability  of  iron  and  other 
trace  elements.  Results  indicate  that  seepage  of  ful- 
vic acid  from  raw  humus  and  peat  soils,  or  its 
release  from  sewage  effluents  play  an  important 
part  in  the  nuisance  growth  of  cyanophyta.  Slaked 
lime  is  suggested  as  a  partially  efficient  remedy  for 
circum-neutral  waters.  (See  also  W72-01094) 
(Wilde-Wisconsin) 
W72-01097 


DISTRIBUTION  OF  FRESHWATER  TRICLADS 
(PLATYHELMINTHES:  TURBELLARIA)  IN 
CENTRAL-SOUTHERN  ONTARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
D.  F.  Mettrick,  M.  J.  Boddington,  and  S.  R.  Gelder. 
International  Association  for  Great  Lakes 
Research,  Proceedings  13th  Conference  on  Great 
Lakes  Research,  Part  1 ,  p  7 1  -8 1 ,  1 970.  4  fig,  3  tab, 
29  ref. 

Descriptors:  *Worms,  Benthic  fauna,  Distribution, 
Surveys,  Water  pollution  effects. 
Identifiers:       *Triclads,       Flatworms,       Dugesia, 
Phagocata,  Cura,  Lake  Ontario  (Canada),  Lake 
Simcoe  (Canada),  Niagara  Escarpment  (Canada). 

Triclad  flatworms  are  important  as  constituents  of 
benthic  fauna  and  as  indicators  of  various  ecologi- 
cal parameters.  This  survey  of  95  collection  sites  in 
12  watersheds  identified  four  species:  Dugesia 
polychroa,  D  tigrina,  Phagocata  morgani,  and  Cura 
foremanii.  The  distribution  of  species  varied  con- 
siderably within  the  watersheds,  being  influenced 
by  the  temperature  range,  nature  of  substrata,  and 
level  of  pollution  resulting  from  the  mode  of  land 
utilization.  (Wilde-Wisconsin) 
W72-01098 


SURVEY  OF  PHYTOPLANKTON  PRODUC- 
TIVITY AND  NUTRIENTS  IN  LAKE 
MICHIGAN  AND  LAKE  SUPERIOR, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Research 

Div. 

Claire  L.  Schelske,  and  Edward  Callender. 

International      Association      for      Great      Lakes 

Research,  Proceedings  13th  Conference  on  Great 

Lakes  Research,  Part  I,  p  93-105,  1970.  5  fig,  5 

tab,  1  5  ref. 

Descriptors:  *Phytoplankton,  *Productivity, 
*Nutrients,  *Lake  Michigan,  *Lake  Superior, 
Eutrophication,  Carbon,  Nitrates,  Nitrites,  Surface 
waters,  Diatoms,  Cyanophyta,  Ammonnia,  Sur- 
veys. 
Identifiers:  Silicon  dioxide,  Bottom  waters. 

Water  analyses,  performed  during  cruises  of  the 
R/V  'Inland  Seas,'  yielded  carbon  fixation  of  0.39 
plus  or  minus  0.1  1  in  Lake  Superior,  3.19  plus  or 
minus  1.8  in  Lake  Michigan,  and  28  plus  or  minus 
15  in  southern  Green  Bay.  The  average  concentra- 
tion of  nitrate  nitrogen  in  the  entire  profile  of  Lake 
Superior  was  269  ppb,  whereas  the  surface  and 
near  bottom  waters  of  Lake  Michigan  averaged 
109  and  217  ppb,  respectively.  The  average  con- 


centrations of  silicon  dioxide  in  surface  waters 
were  1.87  in  Lake  Superior,  and  0.15  in  southern 
Lake  Michigan  and  0.26  ppb  in  northern  Lake 
Michigan.  Lake  Michigan  exhibited  considerable 
impoverishment  of  its  surface  layer  in  N  and  Si  due 
to  utilization  of  these  elements  by  phytoplankton. 
Differences  between  pH  values  and  calcium  con- 
tents of  surface  and  near  bottom  waters  were 
recorded  in  both  lakes.  The  low  concentration  of 
silicon  in  Lake  Michigan  is  attributed  to  ac- 
celerated eutrophication  and  subsequent  multipli- 
cation of  silicon-consuming  diatoms.  (See  also 
W72-01094)  (Wilde-Wisconsin) 
W72-01099 


A  QUANTITATIVE  METHOD  FOR  THE 
DETERMINATION  OF  CHLORIN  PIGMENTS 
IN  GREAT  LAKES  SEDIMENT, 

Department    of   Energy,    Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

C.  B.  J.  Gray,  and  A.  L.  W.  Kemp. 

International      Association      for      Great      Lakes 

Research,  Proceedings  13th  Conference  on  Great 

Lakes  Research,  Part  1,  p  242-249,  1970.  2  fig,  3 

tab,  1 3  ref. 

Descriptors:  'Chlorophyll,  'Pigments,  *Great 
Lakes,  'Sediments,  Organic  matter,  Degradation 
(Decomposition),  Separation  techniques,  Mea- 
surement, Analytical  techniques,  Geochemistry. 
Identifiers:  'Chlorins,  Pheophytin,  Pheophorbide, 
Chlorophillide. 

Ultrasonic  extraction  in  an  acetone-methanol  mix- 
ture with  subsequent  concentration  and  separation 
by  reverse-phase  thin  layer  chromatography 
yielded  quantitative  determination  of  chlorophylls 
a,  b,  c,  pheophytin  a,  b,  chlorophyllides  a,  b,  and 
pheophorbides  a,  b.  The  chlorins  of  each  band 
were  determined  spectrophotometrically.  Precision 
of  the  method  is  plus  or  minus  6%.  Analyses  of  six 
surface  sediments  of  Lakes  Ontario  and  Erie  pro- 
vided the  following  results:  chlorophyll  a  -  0  to  10 
ppm,  allomerized  chlorophyll  a  -  0  to  1.3  ppm, 
pheophytin  a  -  3.6  to  7.4  ppm,  pheophorbide  a  -  6.7 
to  17.3  ppm.  The  absence  of  chlorophyll  b  sug- 
gested an  autochthonous  origin  of  organic  matter 
at  sampled  stations.  (See  also  W72-01094)  (Wilde- 
Wisconsin) 
W72-01100 


NEUTRON  ACTIVATION  ANALYSIS  OF  SEDI- 
MENTS IN  WESTERN  LAKE  ERIE, 

Ohio  State   Univ.,  Columbus.  Coll.   of  Biological 

Sciences. 

Paul  L.  Zubkoff,  and  Walter  E.  Carey. 

International      Association      for      Great      Lakes 

Research,  Proceedings  13th  Conference  on  Great 

Lakes  Research,  Part  I,  p  319-325,  1970.  2  fig,  3 

tab,  1  1  ref. 

Descriptors:  'Sediments,  'Analytical  techniques, 
'Neutron  activation  analysis,  'Chemical  analysis. 
Great  Lakes,  Eutrophication,  Nutrients,  Algae, 
Bacteria,  Lake  Erie,  Aluminum,  Manganese,  Sodi- 
um, Chromium,  Iron. 
Identifiers:  Vanadium,  Lanthanum,  Scandium. 

The  centers  of  1  cm  lateral  sections  of  15  cm  sedi- 
ment cores  were  washed  free  of  interstitial  water 
and  subjected  to  a  2.0  x  10  cm  1  I  power  neutron 
0.0 1  cm  0. 1  sec  flux  in  research  reactor.  Analysis  of 
gamma-ray  spectra,  obtained  with  a  Nal  (Tl) 
crystal,  indicated  a  uniform  concentration  of  Al,  V, 
Mn,  Na,  La,  Cr,  and  Sc.  The  contents  of  vanadium 
and  chromium  are  at  least  three  times  as  great  as 
found  in  soils.  (See  also  W72-01094)  (Wilde- 
Wisconsin) 
W72-0II0I 


CIRCULATION  PATTERNS  AND  A  PREDIC- 
TIVE MODEL  FOR  POLLUTANT  DISTRIBU- 
TION IN  LAKE  ERIE, 

New  York  State  Univ.,  Buffalo. 

John  A.  Howell,  Kenneth  M.  Kiser,  and  Ralph  R. 

Rumer. 


International  Association  for  Great  Lakes 
Research,  Proceedings  13th  Conference  on  Great 
Lakes  Research,  Part  1,  p  434-443,  1970.  7  fig,  1 
tab,  6  ref. 

Descriptors:  'Water  circulation,  'Mathematical 
studies,  'Probability,  'Water  pollution,  Forecast- 
ing, Lake  Erie,  Model  studies,  Water  quality  con- 
trol, Wind  pressure. 

Identifiers:  'Pollutant  distribution.  Circulation  ef- 
fects, Transition  probability  matrix. 

Distribution  of  pollutants  in  the  Western  Basin  of 
Lake  Erie  for  zero  wind  stress  was  outlined  by  use 
of  the  transition  probability  matrix  (TPM)  in  con- 
junction with  a  physical  model  of  the  lake.  The 
model  predicted  the  steady  state  concentration  in 
combination  with  the  rotating  lake  model  promises 
to  facilitate  the  water  quality  management.  (See 
also  W72-01094)  (Wilde-Wisconsin) 
W72-01102 


DRY  WEIGHT  OF  THE  MACROBENTHOS  AS 
AN  INDICATOR  OF  EUTROPHICATION  OF 
THE  GREAT  LAKES, 

California  State  Coll.,  Los  Angeles.  Dept.  of  Zoolo- 
gy; and  Michigan  Univ.,  Ann  Arbor.  Great  Lakes 
Research  Div. 

Wayne  P.  Alley,  and  Charles  F.  Powers. 
International      Association      for      Great      Lakes 
Research,  Proceedings  13th  Conference  on  Great 
Lakes  Research,  Part  2,  p  595-600,  1970.  3  fig,  2 
tab,  16  ref. 

Descriptors:      'Eutrophication,      'Great     Lakes, 

'Benthos,   'Indicators,   Biomass,   Sampling,   Am- 

phipoda,     Aligochaetes,     Lake     Superior,     Lake 

Michigan,  Lake  Huron,  Lake  Erie. 

Identifiers:  'Macrobenthos,         Chironomids, 

Sphaeriids. 

The  eutrophication  levels  of  four  Great  Lakes  were 
delineated  on  the  basis  of  dry  weight  of 
macrobenthos,  including  amphipods,  oligochaetes, 
sphaeriids,  and  chironomids.  The  following  grand 
averages  in  g  per  sq  m  were  established:  Lake  Su- 
perior -  0.9,  Lake  Huron  -  1.48,  Lake  Michigan  - 
3.40,  and  Lake  Erie  -  4.63.  In  terms  of  Rawson's 
classification  of  Canadian  lakes,  Lake  Erie  is 
definitely  eutrophic,  Lake  Michigan  -  moderately 
eutrophic.  Lake  Huron  -  mesotrophic,  and  Lake 
Superior  -  truly  oligotrophic.  (See  also  W72- 
01094)  (Wilde-Wisconsin) 
W72-01105 


PLANKTON  PRODUCTIVITY  STUDIES  IN 
LAKE  ST  CLAIR, 

Windsor  Univ.  (Ontario).  Dept.  of  Biology;  and 
Wayne  State  Univ.,  Detroit,  Mich.  Dept.  of  Biolo- 
gy- 
John  M.  Winner,  J.  Adrian,  and  Robert  G. 
Ferguson. 

International  Association  for  Great  Lakes 
Research,  Proceedings  13th  Conference  on  Great 
Lakes  Research,  Part  2,  p  640-650,  1970.  4  fig,  3 
tab,  1 7  ref. 

Descriptors:  'Plankton,  'Productivity, 

'Phytoplankton,  'Zooplankton,  Cyanophyta, 
Hardness  (Water),  Nitrogen,  Phosphorus,  Runoff, 
Nutrients,  Silica,  Nitrates,  Rotifers,  Standing  crop. 
Chlorophyll,  Sampling,  Chemical  analysis, 
Eutrophication. 

Identifiers:  'Lake  St  Clair  (Ontario),  Chlorophyll 
a.  Agricultural  runoff. 

Plankton  population  studies  of  Lake  St  Clair  (On- 
tario) were  accomplished  by  weekly  sampling  at 
two  nearshore  stations  during  May  31  -  August  7, 
1969.  A  relationship  was  established  between  com- 
munity productivity  and  chemical  properties  of 
water,  including  alkalinity,  hardness,  and  contents 
of  N,  P,  and  Si.  A  high  content  of  nitrates  (5  mg/l) 
indicated  the  influence  of  agricultural  runoff. 
Cyanophyta,  particularly  Oscillatoria,  dominated 
the  phytoplankton.  The  zooplankton  consisted 
predominatly  of  rotifiers,  19  species  of  which  were 
recorded;  Keratella  cochlearis  was  the  most  abun- 
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dant  The  lake  exhibited  a  eutrophication  level  ex- 
ceeding   that   of   adjacent    Lake    Erie.    The    net 
productivity  averaged  200  mg  C/cu  m  per  hour. 
(See  also  W72-0 1094)  (Wilde-Wisconsin) 
W72-01106 


DISTRIBUTION  OF  TRACE  ELEMENTS  AND 
CHLOROPHYLL-A  IN  LAKE  ONTARIO, 

Department    of   Energy,    Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  05  B. 

W72-01107 


AQUEOUS  PHOSPHATE  AND  LAKE  SEDI- 
MENT INTERACTION, 

Great  Lakes  Research  Center,  Detroit,  Mich. 
R.  C.Gumerman. 

International  Association  for  Great  Lakes 
Research,  Proceedings  13th  Conference  on  Great 
Lakes  Research,  Part  2,  p  673-682,  1970.  8  fig,  1 
tab,  8  ref. 

Descriptors:  *  Phosphates,  *Sediment-water  inter- 
faces, Adsorption,  Lakes,  Nutrients,  Lake  Erie, 
Lake  Superior,  Laboratory  tests,  Temperature,  Al- 
gae, Phosphorus,  Ion  exchange,  Oxidation-reduc- 
tion potential,  Hydrogen  ion  concentration. 
Identifiers:  Sedimentary  phosphorus  release. 

This  laboratory  study  of  sterile  sediments  from 
Lake  Erie  and  Lake  Superior  disclosed  that  the 
phosphorus-sediment  complex  is  formed  under  the 
influence  of  both  physical  and  chemical  adsorp- 
tion. Maximum  removal  of  aqueous  P  occurs  within 
the  pH  range  of  4.5  to  5.5.  Lowering  redox  poten- 
tial to  zero  may  or  may  not  effect  a  release  of  P 
from  the  sediment.  The  maximum  adsorbing 
capacity  of  sediments  is  in  surface  layers  less  than 
3.5  mm  deep,  and  is  zero  at  a  depth  exceeding  14 
mm  below  sediment-water  interface.  As  long  as  the 
sediment  contains  some  adsorbed  phosphorus,  its 
release  will  maintain  a  minimum  concentration  of 
0.1  mg/1  of  aqueous  phosphate  radical.  In  turn, 
under  such  conditions  cessation  of  phosphate  input 
may  not  effect  a  reduction  of  nuisance  algal  growth 
for  a  long  time.  (See  also  W72-01094)  (Wilde- 
Wisconsin) 
W72-01108 


abatement   programs   were   appraised.    (See   also 

W72-01094)  (Wilde-Wisconsin) 

W72-01109 


NUTRIENTS  IN  LAKE  ONTARIO, 

Department    of   Energy,    Mines    and    Resources, 

Burlington,  (Ontario).  Canada  Centre  for  Inalnd 

Waters. 

M.  T.  Shiomi,  and  V.  K.  Chawla. 

International      Association      for      Great      Lakes 

Research,  Proceedings  13th  Conference  on  Great 

Lakes  Research,  Part  2,  p  715-732,  1970.  8  fig,  2 

tab,  20  ref. 

Descriptors:    "Lake   Ontario,    *Nutrients,    'Tem- 
perature, Spatial  distribution.  Phosphates,  Nitrates, 
Silica,     Phosphorus,     Analysis,     Eutrophication, 
Seasonal,  Turbidity. 
Identifiers:  Factor  analysis. 

Horizontal  and  vertical  monthly  sampling  of  Lake 
Ontario  at  60  stations  was  conducted  from  April 
1969  to  March  1970.  Determinations  included 
soluble  phosphorus,  total  phosphorus,  nitrates,  am- 
monia, silicates,  temperature,  and  turbidity.  The 
distribution  of  nitrates,  silicates,  and  soluble 
phosphates  reflected  the  thermobiotic  structure  of 
the  lake  rather  than  input  sources.  Complete  deple- 
tion of  reactive  phosphate  was  recorded  during 
July  in  some  parts  of  the  epilimnion.  The  horizontal 
distribution  of  total  phosphorus  suggested  inputs  of 
the  element.  Factor  analysis  on  a  cruise  by  cruise 
basis  yielded  several  inverse  correlations  between 
temperature,  dissolved  oxygen,  and  soluble 
nutrients.  Total  phosphorus  was  directly  correlated 
with  turbidity,  indicating  its  affinity  to  particulate 
matter.  (See  also  W72-01094)  (Wilde-Wisconsin) 
W72-01110 


GULF  INTRACOASTAL  WATERWAY  PRO- 
JECT, CARRABELLE  TO  ST.  MARKS  RIVER, 
FLA. 

Army  Engineer  District,  Mobile,  Ala. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01120 
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ENGINEERING  CONSIDERATIONS  OF  A 
EUTROPHIC  WATER  BODY, 

Syracuse  Univ.,  N.Y.  Dept.  of  Civil  Engineering; 
and  O'Brien  and  Gere  Engineers,  Inc.,  Syracuse, 
N.Y. 

Peter  E.  Moffa,  and  Myrton  C.  Rand. 
International      Association      for      Great      Lakes 
Research,  Proceedings  13th  Conference  on  Great 
Lakes  Research,  Part  2,  p  693-706,  1970.  8  fig,  I 
tab,  7  ref. 

Descriptors:  *Dissolved  oxygen,  'Monitoring, 
♦Eutrophication,  *Water  pollution  control,  Lake 
Ontario,  Trophic  levels,  Air  pollution,  Wastes, 
Hydraulics,  Reaeration,  Biochemical  oxygen  de- 
mand, Lakes,  Phosphorus,  Temperature,  Water 
pollution  sources. 

Identifiers:  'Onondaga  Lake  (NY),  Total  oxygen 
demand. 

Determination  of  chemical  and  biological  parame- 
ters was  made  at  two  stations  in  shallow,  eutrophic 
Lake  Onondaga  (New  York).  Obtained  informa- 
tion was  incorporated  in  contour  plots  and  used  to 
establish  the  'critical'  TOD  content  and  the  volume 
of  the  lake  effectively  assimilating  incoming  TOD. 
These  values  permitted  a  determination  of  the 
reaeration  rate  and  corresponding  DO  of  the  lake. 
Benthic  and  air  pollution  demands  were  taken  into 
consideration.  Percent  dissolved  oxygen  saturation, 
plotted  against  influent  TOD,  indicated  a  signifi- 
cant increase  in  DO  content  with  decrease  in  TOD. 
Lake  Residence  Equivalents,  derived  from  mea- 
surements of  influent  streams,  were  used  to  evalu- 
ate the  significance  of  minerals  in  precipitation  of 
adsorption  of  phosphorus.  Corresponding  pollution 


the  study  area  but  outside  of  the  metropolitan  area 
of  Dallas-Fort  Worth  described  above,  the  ag- 
gregate construction  costs  of  upgrading  sewage 
treatment  facilities  between  now  and  1990,  based 
on  1970  construction  cost  estimates,  is  about 
$50,000,000.  Pollution  control,  infiltration  control, 
and  wastewater  reuse  are  recommended.  Means  of 
implementing  the  recommendations  of  the  com- 
prehensive sewerage  plan  are  presented.  (See  also 
W72-00641)(Poertner) 
W72-00640 


UPPER  TRINITY  RIVER  BASIN  COMPREHEN- 
SIVE SEWERAGE  PLAN,  VOLUME  II. 

Camp,  Dresser  and  McKee,  Boston,  Mass. 

Report  to  the  North  Central  Texas  Council  of 
Governments,  July  6,  1970.  225  p,  292  ref.  EPA- 
BPG-3-68-12. 

Descriptors:  'Planning,  'Sewers,  'Waste  water 
treatment,  'Regional  analysis,  'Administration, 
Sewage  treatment,  Community  development, 
Financing,  Capital  costs,  Costs,  Urbanization, 
Treatment  facilities,  Texas. 
Identifiers:  North-central  Texas. 

Nine  appendices  to  Volume  I  of  this  report  are  in- 
cluded. The  objective  was  to  prepare  a  plan  for  an 
area-wide  comprehensive  sewerage  system  and 
program  for  interceptor  and  trunk  sewers  and 
sewage  treatment  and  disposal  facilities  in  the 
North-Central  Texas  region  and  to  suggest  methods 
for  plan  implementation.  The  output  from  this 
study  is  expected  to  be  of  great  value  not  only  to 
the  North-Central  Texas  Council  of  Governments 
(NCTCOG)  but  to  all  member  communities  in 
their  planning  for  future  development  of  the  area. 
The  1  1,000  square  mile  study  area  includes  all  or 
part  of  21  counties  in  North-Central  Texas.  The 
publication  includes:  Texas  water  quality  require- 
ments, questionnaires  for  major  wastewater  treat- 
ment plants  and  for  industrial  waste  information, 
existing  trunk  sewer  data,  soils  legend,  linear  pro- 
gramming procedure,  procedure  for  estimating 
low-flow  augmentation  requirements,  glossary,  and 
a  comprehensive  bibliography  of  292  references. 
(See  also  W72-00640)  (Poertner) 
W72-00641 


UPPER  TRINITY  RIVER  BASIN  COMPREHEN- 
SIVE SEWERAGE  PLAN,  VOLUME  I. 

Camp,  Dresser  and  McKee,  Boston,  Mass. 

Report  to  the  North  Central  Texas  Council  of 
Governments,  July  6,  1970.  312  p,  36  fig,  73  tab. 
EPABPG-3-68-12. 

Descriptors:  'Planning,  'Sewers,  'Waste  water 
treatment,  'Regional  analysis,  'Administration, 
Sewage  treatment,  Community  development, 
Financing,  Capital  costs,  Costs,  Urbanization, 
Treatment  facilities,  Texas. 
Identifiers:  North-central  Texas. 

The  objective  was  to  prepare  a  plan  for  an  area- 
wide  comprehensive  sewerage  system  and  program 
for  interceptor  and  trunk  sewers  and  sewage  treat- 
ment and  disposal  facilities  in  the  North  Central 
Texas  region  and  to  suggest  methods  for  plan  im- 
plementation. The  output  from  this  study  is  ex- 
pected to  be  of  great  value  not  only  to  the  North 
Central  Texas  Council  of  Governments  (NCT- 
COG) but  to  all  member  communities  in  their 
planning  for  future  development  of  the  area.  The 
1 1,000  square  mile  study  area  includes  all  or  part 
of  21  counties  in  North-Central  Texas.  For  reasons 
of  economics,  centralization  of  responsibility,  and 
administration  of  construction,  operation  and 
maintenance,  six  large  joint-use  treatment  plants 
are  proposed  for  sewage  treatment  in  the 
metropolitan  area  of  Dallas  and  Fort  Worth.  Each 
of  these  plants  exists  or  is  under  construction  at 
present.  The  people  in  the  metropolitan  area  can 
expect  the  costs  associated  with  intercepting 
sewers  and  sewage  treatment  to  triple,  based  on 
1970  estimates.  For  those  people  who  live  within 


REGIONAL  WATER  AND  SEWER  NEEDS  STU- 
DY. 

Southeastern  Illinois  Regional  Planning  and 
Development  Commission,  Harrisburg,  Pa. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  457,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  May  1971.  206  p,  9  fig,  18  tab,  44 
ref.  HUD  No.  III.  P-297. 

Descriptors:  'Planning,  'Water  resources  develop- 
ment, 'Regional  analysis,  'Water  demand, 
'Sewers,  Municipal  water.  Municipal  wastes,  Rural 
areas,  Treatment  facilities.  Community  develop- 
ment, Urbanization,  Water  supply.  Reservoir 
storage,  Sewerage,  Administration,  Priorities, 
Financing,  Illinois. 
Identifiers:  Water  needs.  Sewer  needs. 

Water  resources  development  needs  and  the  results 
of  a  survey  and  analysis  of  municipal  water  and 
sewer  facilities  of  a  five-county  region  in  southeast- 
ern Illinois  are  discussed.  The  study  reveals  that: 
( 1 )  an  inadequate  water  supply  base  exists  in 
several  portions  of  the  region;  (2)  only  nine  of  the 
16  communities  which  have  municipal  water 
systems  also  have  municipal  sewerage,  there  by 
creating  serious  waste  water  disposal  problems;  (3 ) 
several  communities  will  unlikely  be  able  to  satisfy 
the  State's  sewage  treatment  facility  modernization 
deadlines  of  July  1972;  (4)  eight  of  the  16  mu- 
nicipalties  which  lack  municipal  sewerage  appear 
precluded  by  reasons  of  size,  finances,  and  geog- 
raphy from  ever  acquiring  it;  ( 5 )  24  of  the  region's 
25  municipalities  will  likely  possess  public  water 
supplies  by  1980  or  shortly  thereafter;  and  (6) 
problems  relative  to  municipal  utility  administra- 
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tion  are  prevalent  in  much  of  the  region.  The  study 
enumerates  several  regional  goals  and  objectives, 
the  most  important  of  which  include:  ( 1 )  develop- 
ment of  the  principal  potential  water  supply  reser- 
voirs in  the  region;  (2)  promotion  of  the  develop- 
ment of  additional  and  improved  municipal  water 
and  sewer  systems;  and  (3)  adoption  by  municipal- 
ties  of  utility  extension  policies  and  more  efficient 
utility  management  procedures.  Also  included  in 
the  study  are  water  and  sewer  project  priority 
categories  for  use  by  the  regional  planning  commis- 
sion. (Poertner) 
W72-00643 


SEWER  FACILITIES. 

Elam  and  Popoff,  Glen  Rock,  N.J. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  573,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  County  Planning  Board,  County  of 
Bergen,  Hackensack,  New  Jersey,  Final  Report 
June  1970.  35  p,  2  fig,  8  tab.  HUD  P-125. 

Descriptors:  *Planning,  *Sewers,  *Waste  water 
treatment,  'Community  development,  'Sewage 
treatment,  Sewerage,  Administration,  Financial 
analysis,  Capital  costs,  Cities,  Urbanization,  Treat- 
ment facilities,  New  Jersey. 

Identifiers:  Bergen  County  (NJ),  Comprehensive 
plan. 

Wastewater  collection  and  disposal  problems  in 
Bergen  County  were  analyzed.  Approximately  80 
percent  of  the  population  and  40  percent  of  the 
land  area  within  the  County  are  served  by  44  exist- 
ing sewerage  systems.  The  remaining  20  percent  of 
the  population,  or  over  180,000  people,  had  in- 
dividual sewage  disposal  systems.  Nine  of  the  44 
are  major  systems,  with  3  regional,  2  joint-use  and 
4  municipal  serving  all  the  population  and,  with  the 
exception  of  the  Ford  Motor  Company,  all  the 
major  industry  in  the  County.  The  remaining  35 
have  small  treatment  plants,  generally  of  the 
packaged  type,  serving  primarily  schools,  shopping 
centers,  apartment  houses,  restaurants  and  local  in- 
dustries. Regional  needs  and  a  master  plan  for 
providing  regional  wastewater  facilities  is 
proposed.  Various  alternative  solutions  are 
described  based  upon  population  projections  in 
Bergen  County,  including  its  70  municipalties. 
Design  criteria  are  suggested  for  the  various  ele- 
ments of  the  sewerage  system.  The  master  plan 
comprises  four  regional  service  areas.  The  overall 
concept  of  the  plan  is  discussed  including:  adminis- 
tration, availability  of  financial  aid  and  cost  esti- 
mates. Recommendations  are  given  for  means  of 
establishing  the  plan  as  a  tool  of  the  County  for 
meeting  the  wastewater  collection  and  disposal 
needs  of  its  municipalties.  ( Poertner) 
W72-00645 


ANALYSIS  OF  COMPREHENSIVE  WATER 
SUPPLY  AND  SEWAGE  DISPOSAL  STUDIES. 

Ulster  County  Planning  Board,  Kingston,  New 
York. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  816,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  June  1971.  19  p.  HUD:  NY. P.  No. 
223. 

Descriptors:  'Planning,  'Water  resources  develop- 
ment, 'Regional  analysis,  'Water  demand, 
'Sewers,  Municipal  water,  Municipal  wastes, 
Treatment  facilities,  Community  development,  Ur- 
banization, Water  supply,  Reservoir  storage, 
Sewerage,  Administration,  Priorities,  Financing, 
Hudson  River,  Aqueducts,  Septic  tanks,  Soil 
disposal  fields,  New  York. 
Identifiers:  UlsterCounty  (NY). 

Comprehensive  water  supply  and  sewerage  studies 
and  recommendations  of  two  consulting  engineer- 
ing firms  retained  by  New  York  State  to  study  con- 
ditions in  Ulster  County  were  analyzed.  Ground 
water  supplies  are  being  polluted  in  some  areas  by 
improperly  functioning  septic  tanks  and  disposal 


fields.  The  soil  in  Ulster  County  is  mostly  unsuita- 
ble for  sewage  disposal  by  this  method.  The  only  al- 
ternatives appear  to  involve  spreading  the  popula- 
tion over  the  countryside  at  low  densities,  or  con- 
structing municipal  sewerage  and  water  supply 
systems.  Sources  investigated  to  obtain  adequate 
water  supplies  until  the  year  2020  were  ground- 
water, the  Hudson  River,  new  impoundments,  and 
the  New  York  City  Aqueducts.  The  County 
Planning  Board  feels  that  tapping  the  aqueducts  is 
preferable;  however,  if  this  proves  impossible,  the 
Board  would  not  hesitate  to  use  Hudson  River 
water  for  long  term  needs.  The  Board  favors  a  re- 
gional approach  rather  than  the  development  of 
separate  municipal  systems.  Financing  appears  to 
be  the  major  obstacle.  The  assimilative  capacities 
of  streams  in  the  County  will  be  reduced  in  future 
years.  Therefore  it  will  be  necessary  to  employ  ter- 
tiary wastewater  treatment  in  many  areas.  The 
problem  of  water  for  sewerage  assimilation  is  just 
beginning  in  Ulster  County.  New  riparian  legisla- 
tion by  the  State  is  needed  if  chaos  is  to  be  avoided. 
In  addition,  population  limits  will  likely  be  needed 
to  maintain  the  ecological  balance  of  the  County. 
Greater  federal  and  state  subsidies  are  recom- 
mended to  finance  the  extension  of  trunk  line 
sewers  beyond  boundaries  of  existing  municipal 
sewer  districts.  (Poertner) 
W72-00646 


WATER  AND  SEWER  SERVICE  AREAS. 

Central  Connecticut  Regional  Planning  Agency, 
New  Britain. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  285,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Staff  Paper  No  14,  April  30,  1971. 
24  p,  3  fig,  1  tab.  HUD  No.  Conn.  P-123. 

Descriptors:  'Planning,  'Water  resources  develop- 
ment, 'Regional  analysis,  'Water  demand, 
'Sewers,  Municipal  water,  Municipal  wastes. 
Treatment  facilities,  Community  development,  Ur- 
banization, Water  supply.  Sewerage,  Connecticut. 

Information  is  summarized  by  the  Central  Connec- 
ticut Regional  Planning  Agency  in  its  effort  to 
study  the  appropriate  staging  of  water  and  sewer 
system  service  area  developments.  This  staff  paper 
is  to  serve  as  an  aid  to  the  municipalties  in  the  Re- 
gion in  working  toward  the  adopted  goal  of  coor- 
dinating the  design,  location,  timing  and  services  of 
utilities  with  current  and  projected  private  develop- 
ments. Accurate  maps  were  prepared  of  the  water 
supply  service  areas  and  the  sewerage  service 
areas.  The  future  requirements  for  water,  sewage 
collection  and  water  pollution  control  in  the  Re- 
gion are  described.  The  municipalties  included  are 
Berlin,  Bristol,  Burlington,  New  Britain,  Plainfield, 
Plymouth  and  Southington.  The  total  water  de- 
mand for  the  Region  in  the  years  1990  and  2020 
are  13.96  mgd  and  26.74  mgd  respectively.  The 
total  possible  water  available  from  surface  supplies 
is  9.6  mgd  and  the  balance  will  probably  have  to 
come  from  ground  sources.  Consequently,  water 
supply  in  this  Region  is  relatively  assured  to  the 
year  2020.  (Poertner) 
W72-00647 


GENERAL  PLAN  FOR  WATER  AND  WASTE- 
WATER SYSTEMS. 

Chino  Basin  Municipal  Water  District,  San  Bernar- 
dino, Calif. 

Available  from  the  National  Technical  Information 
Service  as  PB-199  694,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  West  Valley  Planning  Agency,  San 
Bernardino  County,  California,  1969.  123  p,  22  fig, 
26  tab,  98ref.  HUD. 

Descriptors:  'Planning,  'Water  resources  develop- 
ment, 'Regional  analysis,  'Water  demand, 
'Sewers,  Municipal  water,  Treatment  facilities, 
Community  development,  Urbanization,  Water 
supply,  Sewerage,  Administration,  Water  transfer. 
Water  reuse,  California. 
Identifiers:  San  Bernardino  County  (Calif). 


The  study  was  made  as  part  of  the  development  of 
an  area-wide  water  and  sewer  facilities  plan  for  the 
area  having  essentially  the  same  boundaries  as  the 
Chino  Basin  Municipal  Water  District.  The  basic 
approach  used  in  the  preparation  of  this  report  was 
to  investigate  the  optimum  utilization  of  the  West 
Valley  area's  total  water  resources  in  meeting  that 
area's  future  water  demands.  Economics  and  water 
quality  were  important  considerations  of  that  in- 
vestigation. A  necessary  ingredient  to  the  comple- 
tion of  the  analysis  was  a  determination  of  the  op- 
timum disposal  of  the  area's  wastewater.  It  was  esti- 
mated that  the  population  of  this  area  will  increase 
from  256,000  to  900,000  persons  by  the  year  2020 
and  that  annual  water  requirements  will  increase 
from  196,000  to  330,000  acre-feet  by  the  year 
2015.  The  principal  category  of  water  use  will  be 
municipal,  with  lesser  amounts  required  for  indus- 
try, agriculture  and  stock-grazing.  Sewer  service  to 
the  study  area  is  provided  on  a  non-regional  basis 
by  eight  organizations  empowered  to  do  so,  plus 
several  non-municipal  organizations.  The  CBMWD 
recommended  that  a  single  public  authority  should 
manage  the  water  resources  for  the  West  Valley 
area.  Maximum  utilization  of  the  area's  ground 
water  resources  was  recommended,  as  well  as 
reclaimed  wastewater  for  direct  re-use  or  basin 
replenishment.  A  single  regional  agency  was  also 
recommended  to  control  and  manage  all  waste- 
waters tributary  to  sewers  within  the  study  area. 
(Poertner) 
W72-00648 


COBB  COUNTY  SEWERAGE  IMPROVEMENT 
PROJECT,  GEORGIA-ENVIRONMENTAL  IM- 
PACT STATEMENT. 

Environmental  Protection  Agency,  Atlanta,  Ga. 

Available  from  the  National  Techniqal  Information 
Service  as  PB-198  858F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  28,  1971.  186  p,  5  fig,  I 
tab,  14ref. 

Descriptors:  'Planning,  'Water  pollution  control, 
'Sewers,  'Waste  water  treatment,  'Environmental 
effects,  Environmental  engineering,  Sewage  treat- 
ment, Waste  water  disposal,  Recreation  facilities, 
Water  quality  control,  Urbanization,  Conservation, 
Georgia. 

Identifiers:  'Environmental  impact  statement, 
Cobb  County  (Georgia). 

Cobb  County,  Georgia  has  proposed  a  plan  for  con- 
struction of  a  new  and  improved  means  of  waste- 
water conveyance  and  treatment  along  the  Chat- 
tahoochee River.  This  facility  will  replace  some 
smaller,  existing,  municipally-owned  and  privately- 
owned  plants  which  are  proving  to  be  inadequate. 
The  river  serves  as  a  public  sport  and  recreation 
facility  for  the  citizens  of  the  region.  Care  will  be 
taken  during  construction  to  preserve  the  natural 
landscape  and  environmental  balance.  The  project 
will  improve  the  quality  of  the  water  in  the  Chat- 
tahoochee River  and  its  streams  and  ponds  almost 
immediately,  and  is  designed  to  satisfy  water  pollu- 
tion control  requirements  for  a  fifty  year  period.  A 
Draft  Environmental  Impact  Statement  was 
developed  and  distributed  to  federal  and  state  en- 
vironmental agencies  for  their  formal  review  and 
comment.  The  primary  issue  identified  was  the 
proposal  to  run  the  interceptor  facilities  through 
the  Cobb  County  palisades.  This  area  is  naturally 
scenic  and  may  have  the  possibility  for  reclamation 
as  a  natural  wilderness  area.  A  solution  is  that  the 
project  as  described  in  the  statement  be  con- 
structed. It  will  substantially  improve  water  quality 
in  the  region,  establish  a  principle  of  cooperative 
county  planning,  and  preserve  to  the  greatest  possi- 
ble extent  the  natural  landscape.  The  short-range 
impact,  resulting  from  construction,  will  be 
minimized  and  should  cause  no  long-term  deface- 
ment of  the  natural  habitat.  (Poertner) 
W72-00649 


THE   TREATMENT   OF   METAL-SALTS   CON- 
TAINING WASTE  WATER, 

Chemisch  und  Biologisches  Laboratorium,  Essen 

(West  Germany). 

W.  Bucksteeg,  and  N.  Wolters. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes— Group  5D 


Water  Research,  4  (9):  58 1-607.  Illus.  1970. 
Identifiers:  Industrial,  Metal,  Methods,  Salts,  Tox- 
ification,  Wastes,  Waste  water. 

In  1966  only  15%  of  all  metal  plating  shops  and  en- 
terprises in  West  Germany  were  equipped  to  purify 
the  metal-salt  containing  waste  water  from  enter- 
prises; quality  of  the  treated  water  was  unsatisfac- 
tory in  2/3  of  the  cases,  as  established  by  3570 
analyses  of  waste  water  from  108  galvanic  enter- 
prises. This  result  is  attributed  to  a  neglect  in  creat- 
ing reaction  conditions  which  are  required  for  the 
quantitative  removal  of  metals  from  solutions.  The 
conditions  under  which  galvanic  waste  waters  are 
formed  (metal  ore  preparation,  electrolysis,  sur- 
face treatment  of  metals,  metal-salts  in  industrial 
waste  waters  with  organic  pollutants),  the 
precipitation  of  metals  (solubility  of  hydroxides), 
stability  of  metal  salt  complexes,  separation  and 
removal  of  hydroxide  sludge,  detoxification  of 
waste  waters  containing  cyanide  (oxidation  of  cya- 
nide), detoxification  of  waste  waters  containing 
chromium  salts  (precipitation  as  chromate,  reduc- 
tion in  acid  solution,  reduction  in  alkaline  solution) 
and  the  purification  of  galvanic  waste  water  using 
ion  exchange  resins  are  described. -Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W72-00652 


THE  BARRIER  ROLE  OF  MODERN  WATER 
WORKS  IN  RESPECT  TO  CHEMICAL  IN- 
GREDIENTS, (IN  RUSSIAN), 

S.  N.  Cherkinskii,  L.  N.  Gabrilevskaya,  V.  P. 
Laskina,  and  M.N.  Rubleva. 

GigSanit.  35  (11):  15-18.  Illus.  1970.  English  sum- 
mary. 

Identifiers:  Barrier,  Chemical,  Filtration,  Floccula- 
tion,  Ingredients,  Model,  Sedimentation,  Toxic, 
Waste  water,  Works. 

In  an  experimental  plant,  modelling  such  processes 
of  water  treatment  as  flocculation,  sedimentation 
and  filtration,  the  extent  of  elimination  of  various 
toxic  substances  was  studied.  Ordinary  methods  of 
water  treatment  produce  a  considerable  fall  in  the 
concentration  of  both  organic  and  inorganic  com- 
pounds in  water.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-00657 


TRACE  ELEMENT  REMOVAL  FROM  SEWAGE 
EFFLUENT  BY  SOIL  FILTRATION, 

Arizona    Univ.,    Tucson.     Dept.     of    Watershed 

Management. 

G.  S.  Lehman,  and  L.  G.  Wilson. 

Water  Resour  Research ,  7(1):  90-99 .  Illus.  1 97 1 . 

Identifiers:  Effluent,  Element,  Filtration,  Lysime- 

ter.  Sewage,  Soil,  Trace. 

The  concentrations  of  Fe,  Mn,  Ni,  Cu,  Zn,  Pb,  and 
Cd  in  a  domestic  sewage  effluent  were  effectively 
reduced  during  percolation  through  about  8  ft  of 
calcareous  soil  material  contained  in  lysimeters.  Sr 
concentrations  were  not  reduced  by  similar  filtra- 
tion. Co  and  hexavalent  Cr  were  not  present  in  the 
effluent  in  quantities  detectable  by  atomic  absorp- 
tion spectrophotometry.  In  a  field  study  conducted 
on  large  plots  over  a  3  yr  period,  larger  quantities 
of  Fe,  Mn,  and  Cu  in  the  filtrate  indicate  the  possi- 
ble saturation  of  the  soil  with  several  trace  metals 
in  a  relatively  short  period  of  time. -Copyright 
1971,  Biological  Abstracts,  Inc . 
W72-00659 


LIGHT  INTENSITY  AND  THE  VERTICAL  DIS- 
TRIBUTION OF  ALGAE  IN  TERTIARY  OXIDA- 
TION PONDS, 

North  Carolina  Univ.,  Chapel  Hill. 
William  R .  Hartley,  and  Charles  M .  Weiss. 
Water  Research,  4  ( 1 1 ):  75  1  -763 .  Illus.  1 970. 
Identifiers:    Algae,   Algal,   Distribution,    Euglena- 
Rostifera,  Intensity,  Light,  Mat,  Migration,  Oscilla- 
toria-Tenuis,  Oxidation,  Ponds,  Surface,  Tertiary, 
Vertical,  Weir. 

Studies  on  the  use  of  oxidation  ponds  for  the  tertia- 
ry treatment  of  municipal  waste  waters  showed  that 


solar  heating  results  in  thermal  stratification. 
Under  these  conditions  there  is  probable  short  cir- 
cuiting of  flow.  Installation  of  weirs  to  minimize 
stratification  by  forcing  an  under-over  flow  pattern 
was  followed  by  the  development  of  2  distinct  algal 
associations  as  a  result  of  the  skimming  action  of 
the  surface  weir.  Upstream  of  the  surface  weir  a 
thick  algal  mat  developed  which  consisted  of  an  in- 
terlocking complex  of  cysts  of  Euglena  rostifera 
and  filaments  of  Oscillatoria  tenuis.  Downstream  of 
the  skimming  weir,  the  surface  of  the  pond  was  free 
of  the  mat  but  deep  green  in  appearance.  This  color 
was  due  to  a  population  of  a  single  species,  E. 
rostifera.  The  green  color  of  the  clear  pond  areas 
was  observed  to  change  considerably  in  intensity  in 
the  course  of  the  diurnal  cycle.  Detailed  investiga- 
tion of  this  phenomena  revealed  a  vertical  migra- 
tion rhythm  of  the  Euglena  associated  with  the 
diurnal  cycle.  Examination  of  the  diurnal  migration 
and  associated  factors  showed  that:  the  Euglena 
moved  from  the  bottom  sludge,  where  it  settles  at 
night  to  levels  in  the  pond  where  light  intensity 
measurements  did  not  exceed  75  c/sq  ft;  diurnal 
temperature  changes  did  not  affect  the  vertical 
migration  of  Euglena;  and  under  the  algal  mat,  con- 
sisting of  O.  tenuis  and  encysted  E.  rostifera,  there 
was  no  vertical  migration.  Isolation  and  growth  of 
single  cell  isolates  of  E.  rostifera  showed  that  op- 
timum growth  was  at  the  same  light  intensity  range 
found  in  the  ponds  where  the  maximum  popula- 
tions were  located.  At  higher  light  intensities  the 
proportions  of  chlorophylls  a,  b,  and  c  decreased 
and  carotenoid  pigments  increased.  Growth  in  total 
darkness  produced  complete  loss  of  chlorophylls 
but  also  a  sharp  increase  in  carotenoid  pigments. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00660 


SETTLING  CHARACTERISTICS  OF  SEWAGE 
IN  DENSITY  CURRENTS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

M.  J.  Hamlin,  and  A.  H.  Abdul  Wahab. 
Water  Research,  4(9):  609-626.  Illus.  1 970. 
Identifiers:  Coleshill,  Currents,  Density,  England, 
Flow,  Pattern,  River,  Settling,  Sewage,  Thames. 

The  work  reported  by  March  and  Hamlin  (1966)  of 
a  full  scale  investigation  at  the  Coleshill  works  of 
the  Upper  Thames  Main  Drainage  Authority  is  ex- 
tended. The  earlier  work  indicated  the  importance 
of  the  density  difference  between  the  tank  contents 
and  the  sewage  entering  the  tank,  on  the  sedimen- 
tation efficiency  of  a  settling  basin.  This  work  con- 
cerns a  laboratory  investigation  into  the  effects  of 
these  density  differences  both  on  the  flow  patterns 
within  a  tank  and  on  the  removal  efficiencies.  In 
the  laboratory  density  differences  were  controlled 
by  temperature  differentials  and  removal  efficiency 
was  calculated  from  an  idealized  settling  curve. - 
Copyright  1971,  Biological  Abstracts,  Ind. 
W72-00663 


NITROGEN  REMOVAL  AND  IDENTIFICATION 
FOR  WATER  QUALITY  CONTROL, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

Dale  A.Carlson. 

Available  from  National  Techinal  Information  Ser- 
vice as  PB-204  23  1 ,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  August  15,  1971.  52  p,  12  fig,  8  tab,  85 
ref.  OWRR  A-040-WASH  ( 1 ). 

Descriptors:  'Nitrification,  *Denitrification,  Water 
quality  control,  Eutrophication,  Activated  sludge, 
Design,  Nitrogen,  Diffusion,  *Algal  control,  Aera- 
tion, *Waste  water  treatment. 
Identifiers:  *Ion-selective  cathodes. 

Removal  of  nitrogen  from  waste  water  systems  by 
biological  nitrification  and  denitrification  in  an  ac- 
tivated sludge  system  is  considered.  One  of  the 
major  methods  proposed  for  controlling  excess 
algal  production  in  receiving  waters,  the  process 
consists  of  aerating  activated  sludge  mixed  liquor 
solids  for  detention  times  sufficient  for  nitrifying 
bacteria  to  oxidize  ammonia  to  nitrate.  The  mixed 


liquor  then  goes  to  an  anaerobic  denitrification 
zone  where  the  nitrate  is  biologically  converted  to 
nitrogen  gas.  Pilot  plant  studies  preceding  the  cur- 
rent studies  are  discussed  prior  to  presentation  of 
the  work  on  pure  culture  kinetic  studies  and 
development  of  ion  selective  cathodes  for  identifi- 
cation of  nitrogen  fractions.  For  the  conditions 
used,  the  rate  of  denitrification  by  Pseudomonas 
denitrificans  followed  the  Michaelis  pattern,  not 
being  inhibited  by  high  concentrations  of 
CH3COONa  as  the  substrate.  The  theoretical  max- 
imum rate  of  denitrification  (V)  was  about  10 
micron  lN2/hr/mg  bacterial  cell  and  the  theoreti- 
cal value  of  Ks  was  5.8  mM  with  a  cell  concentra- 
tion of  3400  mg/l.  The  obtained  Ks  value  promises 
a  reasonable  rate  of  denitrification  under  the  given 
conditions.  Although  the  rates  denitrification  at  the 
various  KN03  concentrations  did  not  follow  the 
Michaelis  pattern,  inhibiting  effects  of  nitrate  were 
not  observed  at  KN03  concentrations  as  high  as 
8.0  mM/1.  The  use  of  ion  selective  cathodes  for  de- 
tecting ions  such  as  the  nitrogens  was  investigated. 
It  appears  that  the  selectivity  of  ion-selective 
cathodes  can  be  increased  greatly  by  the  addition 
of  time  dependent  retarding  voltages. 
W72-00800 

QUALITY  CONSIDERATIONS  IN  SUCCESSIVE 
WATER  USE, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 
ing; and  Colorado  University,  Dept.  of  Environ- 
mental Engineering. 

K.  D.  Linstedt,  E.  R.  Bennett,  and  S.  W.  Work. 
Journal  of  Water  Pollution  Control  Federation,  Vol 
43,  No  8,  p  1681-1694,  August,  1971.  2  fig,  7  tab, 
17  ref. 

Descriptors:  *Boiler  feed  water,  'Irrigation,  'Pota- 
ble water,  'Industrial  water,  'Water  quality  con- 
trol, 'Water  reuse,  'Colorado,  'Water  supply, 
'Waste  water  treatment,  Disinfection,  Nutrients, 
Microorganisms,  Organic  wastes,  Comparative 
costs,  Cooling  water,  Economic  feasibility. 
Identifiers:  'Denver  (Colorado),  'Waste  water 
treatment  systems,  Dissolved  inorganic  wastes, 
Suspended  solids. 

Reuse  of  municipal  wastewater  can  solve  the 
problems  of  water  pollution  and  diminishing 
sources  of  new  water  supply.  Water  quality  criteria 
were  established  for  three  main  water  uses,  irriga- 
tion, industrial,  and  potable,  and  a  sampling  and 
testing  program  conducted  on  the  Denver, 
Colorado,  supply  water  and  wastewater  effluent 
systems.  Wastewater  effluent  quality  was  compared 
to  the  various  water  use  standards  to  indicate  the 
degree  of  treatment  necessary  for  upgrading  it  to  a 
satisfactory  level  for  various  uses.  Reuse-removal 
increments,  the  constituent  removals  necessary  to 
meet  standards  in  each  use  class,  were  established. 
Advanced  waste  treatment  systems  for  the  removal 
of  nutrients,  suspended  solids,  organic  substances, 
dissolved  inorganic  substances,  and  microorgan- 
isms as  well  as  disinfection  are  discussed.  In  addi- 
tion, schemes  indicating  the  degree  and  cost  of 
treatment  necessary  to  renovate  water  for  irriga- 
tion, boiler  feed,  cooling  systems,  and  potable  use 
are  presented.  The  significant  difference  in  quality 
requirements  and  renovation  cost  estimates  for  the 
various  uses  illustrates  the  economic  feasibility  of 
coupling  water  quality  to  the  quality  demands  of 
each  reuse  application.  (Haugh-Wisconsin) 
W72-00866 


HIGH-ENERGY  RADIATION  SYNTHESIS  OF 
OZONE  FOR  WATER  TREATMENT, 

Brookhaven  National  Lab.,  Upton,  N.Y. 

M.  Steinberg,  and  M.  Beller. 

Isotopes  and  Radiation  Technology,  Vol  8,  No  4,  p 

420-428,  Summer,  1971.  4  fig,  6  tab,  27  ref. 

Descriptors:  'Sewage  treatment,  'Ozone,  'Radia- 
tion, 'Water  treatment,  'Potable  water,  Cobalt 
radioisotopes.  Comparative  costs.  Strontium 
radioisotopes,  Disinfection,  Electric  power  indus- 
try. Aquatic  microbiology.  Pilot  plants. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Identifiers:  *Chemonuclear-reactor  process,  Cesi- 
um radioisotopes,  Radioisotopic  radiation,  Chemi- 
cal industry. 

Ozone  for  treating  sewage-plant  secondary  effluent 
or  drinking  water  can  be  produced  in  a  high-pres- 
sure radiation  facility  which  yields  two  to  three 
times  as  much  as  the  low-pressure  electric- 
discharge  process.  A  cost  analysis  shows  that  for  up 
to  400  tons/day  of  ozone  the  optimum 
chemonuclear  cost  is  half  that  of  the  electric- 
discharge  cost.  Since  increasingly  large  volumes  of 
sewage  ( 10  to  the  8th  power  to  over  10  to  the  9th 
power  gal/day)  will  require  treatment,  further 
development  of  a  cost-saving  chemonuclear 
process  of  synthetic  ozone  production  is  indicated. 
( Haugh-W  isconsin ) 
W72-00867 


MODEL  STUDY  OF  ROTARY   VACUUM   FIL- 
TRATION, 

Sheffield  Univ.  (England).  Dept.  of  Fuel  Technolo- 
gy and  Chemical  Engineering. 
M.  G.  Perry,  and  B.  Dobson. 

The  Chemical  Engineer,  April  1970.  p  83-87,  7  fig, 
8ref. 

Descriptors:  *  Sludge  treatment,  *  Vacuum  drying, 
Concentration,  Slurries,  *Model  studies,  Laborato- 
ry tests.  Electrical  resistance,  Flow  rates,  Flow, 
•Filtration,  *Waste  water  treatment. 
Identifiers:  Diatomite  filter  aid,  Filter  cake  build 
up. 

Although  undoubtably  an  important  step  in  many 
industrial  processes,  rotary  vacuum  filtration  has 
not  received  much  attention  from  research  wor- 
kers. Because  of  a  lack  of  knowledge  about  the 
manner  in  which  the  filter  cake  builds  up  and  the 
influence  of  parameters  such  as  solids  concentra- 
tion and  pressure  drop  on  the  cake  behaviour,  the 
correct  action  to  take  is  not  always  obvious  in  many 
situations.  A  model  filter  cell  was  constructed 
which  allowed  the  investigators  to  study  the 
development  of  the  filter  under  conditions  of  two 
solids  concentration  and  filtration  vacuums 
between  10  cm  Hg  and  40  cm  Hg.  A  diatomite  filter 
aid  was  used  to  simulate  the  solids  content  of  a 
sludge  to  be  dewatered.  This  experimental  arrange- 
ment provided,  on  a  continuous  basis,  accurate, 
reproducible  measurements  of  flow-rate,  total  flow, 
cake  thickness,  and  resistivity  over  times  similar  to 
those  used  on  continuous  rotary  vacuum  drum  fil- 
ters. This  enabled  a  study  of  all  stages  of  filtration 
and  the  resistivity  measurements  provided  an  in- 
sight into  the  manner  in  which  filter  cakes  form. 
(Goessling-Texas) 
W72-00899 


AIR  STRUCTURE  SPEEDS  SLUDGE  DRYING, 

City  Manager's  Office,  Abilene,  Kans. 

K.G.Bittel. 

Public  Works,  Vol  101,  No  I,  p  84-85,  January 

1970.  3  fig. 

Descriptors:      *Sludge,     'Drying,     Temperature, 

Economic   analysis,   Construction   costs,   *Sludge 

treatment,   'Waste  water  treatment,  Kansas,  Air 

temperature. 

Identifiers:  Air  inflated  structure,  'Abilene  (Kan). 

The  city  of  Abilene  has  always  had  the  problem  of 
insufficient  bed  area  for  drying  treated  sludge.  Slow 
drying  during  wet  weather  or  during  cold  weather 
compounded  the  problem.  Drying  times  of  three  to 
four  months  were  not  uncommon  during  the 
winter.  The  city  was  able  to  resolve  this  problem  by 
constructing  an  air  structure  over  the  sludge  beds. 
Construction  costs  were  $0.75  per  square  foot 
covered  versus  $3.00  per  square  foot  for  a  'pole 
barn'.  The  vinyl  covered  nylon  material  is  cloudy, 
however,  light  transmission  is  nearly  100%.  Drying 
times  have  been  reduced  to  approximately  five 
weeks.  Experience  to  date  indicates  that  tempera- 
tures of  30  to  50  degrees  above  ambient  can  be  ex- 
pected during  daylight  hours.  These  temperatures 
quickly  approach  ambient  after  the  sun  goes  down. 


The  sludge  is  removed  at  night  to  avoid  the  high 
temperatures.  Two  blowers  are  used  to  maintain  an 
inside  air  pressure  of  5  pounds  per  square  foot,  one 
is  driven  by  a  1  1/2  hp  electric  motor  and  the  other 
requires  a  5  hp  motor.  The  structure  has  withstood 
winds  to  50  mph  and  gusts  to  60  mph.  The  manu- 
facturer feels  confident  that  winds  of  up  to  100 
mph  can  be  tolerated.  Repairs  are  easy  to  make 
using  glue  and  patches  of  the  same  material  as  the 
structure.  There  have  been  no  odor  problems  as- 
sociated with  this  operation  since  its  inception. 
(Goessling-Texas) 
W72-00901 


A  COMPREHENSIVE  ENVIRONMENTAL  AP- 
PROACH TO  MARINE  WASTE  DISPOSAL 
PLANNING, 

Brown  and  Caldwell,  San  Francisco,  Calif. 
For  primary  bibliographic  entry  see  Field  05E. 
W72-00902 


WHAT'S  NEW  IN  WATER  AND  SEWER  PIPE, 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  08F. 
W72-00903 


STORA-BROBY  RECOVERY  PROCESS  FOR 
SEMICHEMICAL  PULP  MILLS, 

Stora      Kopparbergs      Bergslags      A.B.,      Falun 
(Sweden).  Centrallaboratoriet. 
B.  Lunden. 

Technical  Association  of  the  Pulp  and  Paper  Indus- 
try, Vol  53,  No  9,  p  1726-1731,  Sept  1970,  4  fig,  3 
tab,  3  ref. 

Descriptors:  Water  quality,  *Air  pollution,  Pulp 
and  paper  industry,  'Sulfite  liquors,  Chemicals, 
Chemical  reactions,  Water  reuse,  *Pulp  wastes,  In- 
dustrial wastes,  Pollution  abatement,  Waste  water 
treatment. 

Identifiers:  Hydrogen  sulfide,  Sulfur  dioxide, 
Recovery  processes. 

The  Stora-Broby  process  for  recovery  of  chemicals 
from  spent  liquors  at  sodium-based,  high  yield  pulp 
mills  is  a  combination  of  a  furnace  developed  at  the 
Scania  Cellulose  Co.  Broby  Mill  and  a  modification 
of  the  Stora  process  for  chemical  conversion.  The 
weak  liquor  from  the  pulp  mill,  which  has  been 
concentrated  to  20-25%  in  an  evaporator,  is  further 
evaporated  by  hot  flue  gasses  from  the  smelter  in  a 
direct  contact  evaporator,  to  a  concentration  suita- 
ble for  burning  in  the  smelter.  The  green  liquor 
which  results  is  clarified  and  carbonated  with  pure 
carbon  dioxide.  In  this  step  hydrogen  sulfide  is 
stripped  from  the  green  liquor  and  is  carried  to  a 
Claus  reactor  where  it  reacts  with  sulfur  dioxide  to 
form  elemental  sulfur.  Residual  C02  is  recirculated 
to  the  carbonating  tower  for  reuse.  In  this  way, 
green  liquor  is  converted  to  sodium  bicarbonate, 
which  is  reacted  with  sodium  bisulfite  to  produce 
sodium  sulfite  and  gaseous  C02.  Part  of  the  sulfite 
is  reacted  with  S02  to  produce  sodium  bisulfite  to 
maintain  this  loop  of  the  conversion  process.  It  is 
questionable  whether  this  process  will  ever  pay  for 
itself  by  the  amounts  of  chemicals  conserved  or 
returned.  However,  in  view  of  the  ever  increasing 
stringency  of  pollution  laws,  the  recovery  of  these 
chemicals  from  the  liquid  and  gaseous  effluents 
may  mean  the  survival  of  the  plant.  (Goessling- 
Texas) 
W72-00904 


CONCEPTS  OF  COAGULATION, 

Clemson    Univ.,    S.C.    Dept.    of    Environmental 
Systems  Engineering. 
Thomas  M.  Keinath. 

Paper  presented  at,  'New  Developments  in  Textile 
Waste  Treatment'  Seminar,  College  of  Industrial 
Management  and  Textile  Science,  Clemson 
University,  May  31-June  4,  1971.  29  p,  20  fig,  2 
tab,  17  ref.  OWRR  A-012-SC(5). 

Descriptors:  'Coagulation,  'Separation 

techniques,  'Zeta  potential,  Colloids,  Clays,  Bound 


water,  Cations,  Anions,  Sedimentation,  Chemical 
precipitation,  Iron,  Aluminum,  'Waste  water  treat- 
ment, 'Reviews. 

Identifiers:  'Literature  review,  Hydrophobic, 
Hydrophilic. 

A  review  of  the  coagulation  theory  was  conducted 
to  tie  together  the  various  theories  being  proposed 
at  present.  Analysis  of  the  forces  acting  upon  col- 
loidal particles  in  a  solvent  demonstrated  that  the 
only  parameter  subject  to  outside  control  was  parti- 
cle size.  Coagulation  efficiency  depends  to  a  large 
extent  on  the  magnitude  of  the  charge  which  each 
colloid  possesses.  A  colloid  gathers  counter  ions 
about  itself  and  becomes  stabilized,  so  the  object  in 
coagulation  is  colloid  destabilization,  allowing  col- 
loids to  come  in  contact  and  coalesce.  The  major 
models  of  colloid  destabilization  by:  ( 1 )  indifferent 
electrolytes;  (2)  chemical  bridging;  and  (3)  coagu- 
lation with  alum  and  iron  are  discussed  in  depth, 
considering  varying  physical  and  chemical  condi- 
tions. (Lowry-Texas) 
W72-00905 


WHAT  YOU  SHOULD  KNOW  ABOUT  THE 
DESIGN  OF  HIGH  RATE  TRICKLING  FIL- 
TERS, 

Genesee  County  Drain  Commission,  Flint,  Mich. 

W.J.Benzie. 

Public  Works,  Vol  100,  No  4,  p  77-80,  April  1969, 

4  fig. 

Descriptors:  'Trickling  filters,  Biochemical  oxygen 
demand,  Nitrification,   Efficiencies,  Design,  Per- 
formance, 'Waste  water  treatment,  'Filtration. 
Identifiers:    High    rate    loading,    Multiple    stages, 
Recirculation,  Suspended  solids. 

High  rate  trickling  filters  are  those  in  which  some 
portion  of  the  filter  discharge  is  returned  to  the  in- 
fluent of  the  primary  sedimentation  tank  or  to  the 
filter  influent.  Plants  can  be  designed  for  any 
degree  of  treatment  between  sedimentation  and 
complete  treatment.  High  rate  filters  are  usually 
dosed  at  5  to  10  times  the  rates  employed  on  stan- 
dard filters,  and  with  careful  design,  they  can 
produce  an  effluent  as  low  in  suspended  solids  and 
BOD  as  a  standard  filter  but  with  little  evidence  of 
nitrification.  BOD  loadings  of  2,540  to  3,000 
pounds  per  acre-foot  per  day  are  common.  Staging 
can  be  accomplished  by  dividing  the  required 
volume  of  media  between  the  several  stages  called 
for  in  the  design.  A  flexible  recirculation  program 
will  allow  the  skilled  operator  to  operate  at  the 
desired  point  to  maintain  effluent  quality.  Formulas 
for  the  calculation  of  performance  of  these  filters 
are  given  and  discussed.  To  obtain  the  predicted 
performance,  intelligence  must  be  used  in  the 
selection  of  materials  and  equipment  and  in  obtain- 
ing a  qualified  operator.  Filter  media,  underdrains 
and  rotary  distributors  are  important  and  specifica- 
tions should  leave  nothing  to  chance.  Correctly 
sized  recirculation  pumps  are  also  very  important. 
Experience  has  demonstrated  that  properly 
designed,  constructed  and  operated  high  rate  trick- 
ling filter  plants  can  meet  the  design  specifications. 
(Goessling-Texas ) 
W72-00906 


CONCEPTS  OF  WASTEWATER  REUSE, 

Environmental     Protection    Agency,    Cincinnati, 
Ohio,  Advanced  Waste  Treatment  Research  Lab. 
F.  M.  Middleton. 

Water  and  Sewage  Works,  Vol  1 1 8,  Ref  No  1 97 1 .  p 
R/59-R/62,  1 3  ref. 

Descriptors:  'Water  reuse,  'Waste  water  treat- 
ment, 'Water  quality  control,  Separation 
techniques,  Desalination,  Ion  exchange,  Irrigation, 
By-products,  Legislation,  Groundwater  recharge. 

Many  areas  with  water  shortage  have  already 
resorted  to  re-use  of  treated  wastewater  effluent  in 
order  to  augment  their  water  supplies.  Water  re-use 
usually  begins  with  industries  who  discover  that 
municipal  effluent  is  suitable  and  less  costly  than 
treated  potable  water  for  cooling  purposes.  As  ef- 
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fluent  quality  improves  due  to  improvements  in 
waste  treatment  facilities,  the  effluent  becomes 
suitable  for  more  and  more  industrial  functions. 
However,  industries  may  consume  only  5%  of  the 
intake  water  of  the  community.  Other  logical  uses 
of  treated  effluent  include  agricultural  irrigation, 
and  irrigation  of  recreational  lands.  The  next  logi- 
cal step  is  groundwater  recharge.  Augmenting  of 
the  water  supply  with  treated  effluent  dilutes  the  ef- 
fluent and  provides  increase  flow  in  the  aquifers. 
Direct  re-use  is  possible  and  safe,  but  aesthetic  ob- 
jections have  so  far  prevented  it  from  becoming  a 
reality.  Technology  has  provided  man  with  the 
ability  to  re-use  water,  but  it  is  up  to  the  individual 
areas  to  obtain  the  most  benefit  from  their  water  at 
the  least  possible  cost.  (Lowry-Texas) 
W72-00907 


MODERN  CONCEPT  OF  DISINFECTION, 

Public  Health  Service,  Cincinnati,  Ohio.  Bureau  of 

Water  Hygiene. 

For  primary  bibliographic  entry  see  Field  05 F. 

W72-00908 


DESIGN  AND  OPERATION  OF  ADSORBER 
SYSTEMS, 

Clemson  University,  S.C.  Dept.  of  Environmental 
System  Engineering. 
Thomas  M.  Keinath. 

Presented  at  'New  Development  in  Textile  Waste 
Treatment'  Seminar,  College  of  Industrial  Manage- 
ment and  Textile  Science,  Clemson  University, 
May  31 -June  4,  1971.  18  p,  17  fig,  8  ref  OWRR  A- 
012-SC(4). 

Descriptors:  'Activated  carbon,  'Adsorption, 
•Mathematical  models,  Design  criteria,  Flow  rate. 
Density,  Porosity,  Mass  transfer,  Equilibrium, 
Phenol,  Separation  techniques,  *Waste  water  treat- 
ment. 

Identifiers:  *Film  diffusion,  *Carbon  columns, 
Langmuir,  Isotherm,  Hexanol,  Sodium  laurel 
sulfate. 

Recent  usage  of  adsorption,  following  coagulation, 
flocculation,  and  sedimentation,  as  a  substitute  for 
conventional  primary  secondary  wastewater  treat- 
ment has  indicated  impending  widespread  applica- 
tion of  adsorption.  A  review  of  available  contact 
modes  was  conducted,  and  the  mechanisms,  in- 
cluding fixed  and  expanded  beds  in  both  batch  and 
continuous  operations,  discussed.  The  equilibrium 
approach  to  calculating  carbon  capacity  is 
presented  as  a  useful,  time  saving  approximation, 
but  only  the  unsteady  state  approach,  discussed  in 
detail,  provides  an  accurate  picture.  The  eight 
parameters  necessary  to  numerically  evaluate  the 
concentration-time  profile  include:  (1)  volumetric 
flow  rate;  ( 2 )  influent  concentration;  ( 3 )  adsorbent 
bed  density;  (4)  adsorbent  bed  porosity;  (5)  adsor- 
bent bed  volume;  (6)  the  film-diffusion  mass 
transfer  coefficient;  and  (7)  and  (8)  the  two  Lang- 
muir equilibrium  constants.  An  example  problem  is 
presented.  The  model  is  then  applied  to  multiple- 
solute  heterogeneous  systems  to  demonstrate  its 
usefulness  as  a  design  tool.  (Lowry-Texas) 
W72-00909 


TREATMENT  OF  SUPERNATANTS  AND 
LIQUIDS  ASSOCIATED  WITH  SLUDGE 
TREATMENT, 

Texas    Univ.,    Austin.    Dept.    of    Environmental 

Health  Engineering. 

J.  F.  Malina,  Jr.,  and  J.  DiFilippo. 

Water  and  Sewage  Works,  Vol  1 1  8,  Ref  No  1971.  p 

R/30-R/38,  2  fig,  7  tab,  43  ref. 

Descriptors:  *Sludge  treatment,  'Anaerobic 
digestion,  *Waste  water  treatment,  Ammonia,  Car- 
bon dioxide,  Nutrients,  Phosphorus,  Nitrogen,  Fil- 
tration, Vacuum  drying,  Aeration,  Centrifugation. 
Identifiers:  'Digester  supernatant,  *Wet  air  oxida- 
tion, Stripping,  Elutriation. 

All  sludge  treatment  processes  result  in  a  superna- 
tant liquor  containing  suspended   solids,  oxygen 


consuming  substances,  and  nutrients.  Problems 
which  have  been  attributed  to  re-cycle  of  digester 
supernatant  include  sludge  bulking,  odors,  in- 
creased chloride  demand  for  prechlorination,  pri- 
mary tanks,  becoming  septic,  and  increased 
nutrient  load  on  receiving  waters.  Supernatant 
liquors  vary  according  to  type  of  sludge  treatment 
used  (anaerobic  digestion,  centrifugation,  vacuum 
filtration,  etc)  and  concentration  of  sludge  (the 
more  concentrated  the  sludge  the  smaller  the 
volume  of  supernatant).  One  more  promising 
method  of  supernatant  liquor  treatment  presently 
availabel  includes  chemical  coagulation,  clarifica- 
tion, and  stripping,  with  the  relatively  small  volume 
of  supernatant  liquor,  compared  to  the  plant  in- 
fluent, suggesting  individual  treatment.  Other  sug- 
gested methods  included  aeration,  vacuum  filtra- 
tion, lagooning,  flotation,  and  elutriation.  (Lowry- 
Texas) 
W72-00910 


OZONE    TREATMENT    OF    SEWAGE    PLANT 
ODORS, 

Welsbach  Corp.,  Philadelphia,  Pa.  Ozone  Systems 

Div. 

P.  C.  Unangst,  and  C.  A.  Nebel. 

Water  and  Sewage  Works,  Vol  U8,RefNo  1971, p 

R/42-R/43,3fig,4ref 

Descriptors:  *Ozone,  'Odors,  'Oxidation,  Turbu- 
lence,  Mixing,   Ventilation,   Automatic   controls, 
Cost  analysis,  Waste  water  treatment. 
Identifiers:  On-site  generation,  Exhaust. 

Ozonation  systems  have  been  developed  for  in- 
plant  odor  control  applications.  Ozone  controls 
odors  arising  from  various  sewage  plant  locations 
by  oxidizing  the  sulfides  and  amines  produced  to 
sulfoxides  and  amino  oxides,  both  of  which  are 
odorless  and  non-toxic.  The  odor  producing  facility 
must  be  covered,  having  only  one  exhaust  outlet. 
There  must  be  a  minimum  of  1 5  sec.  of  mixing  time 
between  the  exhaust  gas  and  the  ozone  to  insure 
good  oxidation  and  odor  removal,  assuming  that 
the  exhaust  fans  provide  sufficient  turbulence  and 
mixing.  Proper  control  of  ozonator  output  can  be 
achieved  so  that  gasses  leaving  the  exhaust  stack 
contain  less  than  0.01  mg/1  of  ozone,  a  safe  level  for 
continuous  exposure.  On-site  ozone  generation 
units  have  been  developed  which  are  capable  of 
being  fully  automated  and  interlocked  with  other 
equipment.  Maintenance  consists  of  simple  clean- 
ing twice  annually.  Operating  costs  for  units 
producing  from  4  to  200  lb/day  of  ozone  are  about 
10  kwh/lb  ozone  produced.  Exhaust  flow  can  be 
easily  determined  since  one  lb/day  of  ozone  is 
adequate  to  treat  6,000  cfm  of  exhaust.  (Lowry- 
Texas) 
W72-00914 


CLASSIFICATION  OF  ORGANICS  IN  SECON- 
DARY EFFLUENTS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sanitary  En- 
gineering Lab. 
M.  Rebhun,  and  J.  Manka. 

Environmental  Science  and  Technology,  Vol  5,  No 
7,  p  606-609,  July  1971,  2  fig,  2  tab,  1 9  ref. 

Descriptors:  'Waste  water  treatment,  'Sewage  ef- 
fluents. Tertiary  treatment,  Physicochemical  pro- 
perties, Chemical  reactions,  Organic  acids,  Car- 
bohydrates, Proteins,  'Water  reuse,  Effluents,  'Or- 
ganic wastes. 

Identifiers:  Fractionization,  Ether  extractables, 
Anionic  detergents. 

The  increase  of  pollution  in  existing  fresh  water 
sources  and  the  need  to  reuse  wastewater  in  many 
parts  of  the  world  are  focusing  attention  on  more 
efficient  methods  of  contaminant  removal.  Ef- 
fluents from  the  common  biological  treatment 
processes  contain  considerable  amounts  of  or- 
ganics.  A  study  has  been  conducted  to  determine 
the  composition  of  soluble  organics  in  secondary 
effluents.  A  fractionation  procedure  was  applied 
enabeling  recovery  and  quantitative  determination 
of  humic   substances   as  well   as  other  chemical 


groupings  present  in  these  effluents.  This 
procedure  made  possible  the  classification  of  the 
total  organic  content  of  the  effluents.  Forty  to  50% 
of  the  organics  was  classified  as  humic  substances 
(humic,  fulvic  and  hymathomelanic  acids),  the  ful- 
vic  acid  being  the  major  fraction  of  this  class.  The 
remainder  of  the  organic  matter  consisted  of:  ether 
extractables-8.3%;  anionic  detergents- 13.9%;  car- 
bohydrates-1  1 .5%;  proteins-22.4%;  and,  tannins- 
1 .7%  (the  percentages  being  approximate).  To  ob- 
tain more  knowledge  about  the  so-called  humic 
substances  and  other  organics  isolated  from  secon- 
dary effluents,  further  studies  are  underway  to 
determine  the  structure  of  these  substances  as  well 
as  their  fate  in  physicochemical  treatment 
processes.  (Goessling-Texas) 
W72-00916 


WEYERHAEUSER'S  TREATMENT  OF  PULP 
AND  PAPER  WASTES  AT  THE  PLYMOUTH, 
NORTH  CAROLINA  COMPLEX, 

Weyerhaeuser  Co.,  Plymouth,  N.C. 

G.S.  Bailey. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  742-749,  2  fig,  3  tab. 

Descriptors:  'Waste  water  treatment,  'Pulp 
wastes,  Water  quality,  Legislation,  'Settling  basins. 
Automatic  control,  Data  collection,  Economic 
analysis,  Dissolved  oxygen,  'Biochemical  oxygen 
demand,  Self  purification,  North  Carolina,  'Aera- 
tion, 'Oxidation  lagoons. 

Identifiers:  In-plant  control.  Extended  aeration, 
'Roanoke  River,  Plymouth  (NC). 

In  the  later  1950's  the  Weyerhaeuser  mill  at 
Plymouth,  North  Carolina  embarked  on  a  program 
to  reduce  the  BOD  loading  on  the  Roanoke  River 
which  receives  the  treated  effluent  of  the  mill. 
These  improvements  included  in-plant  changes  to 
reduce  wastes  and  an  aerated  lagoon  for  treatment 
of  condensate  and  pulp  mill  white  water.  In  1965, 
new  treatment  facilities  were  selected  for  advanced 
treatment.  Extended  aeration  combined  with  pri- 
mary treatment,  and  settling  ponds  was  selected  for 
this  improvement.  Preliminary  calculations  in- 
dicated a  requirement  for  seven  days  aeration  time 
and  seven  days  holding  or  storage  before  discharge. 
A  total  of  500  acres  was  used  for  the  aeration  basin 
and  two  settling  ponds  operated  in  series.  Fifteen 
floating  aerators  of  50  hp  each  were  used  initially 
and  later  four  additional  aerators  added  for  a  total 
of  950  hp.  The  system  is  connected  by  a  series  of 
lift  stations.  The  system  is  monitored,  to  an  extent, 
automatically  with  visual  and  audible  signals  to  in- 
dicate equipment  failures.  Automatic  water  quality 
monitoring  devices  are  permanently  installed  up- 
stream and  downstream  from  the  plant.  These  data 
combined  with  data  collected  manually  five  days  a 
week  during  the  low  flow  periods  provide  a  good 
estimate  of  the  impact  of  effluent  discharges  on  the 
river.  The  performance  of  the  system  has  been 
gratifying.  The  BOD  loadings  on  the  river  have 
been  reduced  more  than  enough  to  maintain  river 
water  quality.  (Goessling-Texas) 
W72-00920 


HYDROLYSIS  OF  CONDENSED  PHOSPHATES 

IN  WASTEWATER, 

Toronto  Univ.  (Ontario). 

G.  W.  Heinke,  and  J.  D.  Norman. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  644-654,  4  fig,  5  tab,  12 

ref. 

Descriptors:  'Waste  water  treatment,  'Phosphates, 
•Hydrolysis,  Rates,  Sewage,  Activated  sludge, 
Temperature,  Hydrogen  ion  concentration,  En- 
zymes, Laboratory  tests,  Sewage  effluents.  Bac- 
teria. 

Identifiers:  Natural  water,  Distilled  water, 
Tripolyphosphates,  Pyrophosphate, 

Orthophosphate. 

The  chemical  industry  has  carried  out  many  studies 
on  the  rate  of  hydrolysis  of  condensed  phosphates 
in  distilled  water.  However,  few  investigations  have 
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been  made  of  this  effect  in  natural  water  and  waste 
water.  A  study  has  been  conducted  to  determine 
the  rates  of  hydrolysis  of  sodium  tripolyphosphate 
and  to  a  lesser  extent  sodium  pyrophosphate  in 
wastewater  under  conditions  of  temperature,  pH, 
and  concentration  levels  occurring  in  the  environ- 
ment. The  rate  of  hydrolysis  increases  by  a  factor  of 
1 10,000  as  the  temperature  increases  from  freezing 
to  boiling.  The  hydrogen  ion  concentration 
decreases  the  rate  of  hydrolysis  by  1 ,000  as  the  pH 
decreases  from  14  to  zero.  Enzyme  activity  can  in- 
crease the  rate  by  as  much  as  10  to  the  6th  powerO. 
The  rate  of  hydrolysis  is  roughly  proportional  to  the 
concentration  of  the  phosphates.  Experimental  stu- 
dies indicated  that  contact  with  the  bacteria  in  ac- 
tivated sludges  increased  the  rate  of  hydrolysis  by  a 
factor  of  50  over  than  in  untreated  wastewater.  The 
results  of  this  work  will  be  of  value  to  research  on 
phosphorus  removal  methods.  Based  on  literature 
data  and  this  work,  the  rate  of  hydrolysis  of  sodium 
tripolyphosphate  in  activated  sludge,  wastewater, 
algal  cultures,  natural  water  and  distilled  water 
decreases  in  the  order  given.  Quantitative  data 
given  will  allow  an  order  of  magnitude  prediction 
of  rates.  (Goessling-Texas) 
W72-00922 


BASIC   OXYGEN   PROCESS   WATER   TREAT- 
MENT, 

Inland  Steel  Co.,  East  Chicago,  III. 

J.  R.  Brough,  and  T.  F.  Voges. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969.  p  762-769, 4  fig. 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes,  *Air  pollution,  *Steel,  Alkalinity,  Hard- 
ness, Dissolved  solids,  Sulphates,  Suspended  load. 
Hydrogen  ion  concentration,  Cooling  towers,  Cor- 
rosion, Scaling,  Water  reuse,  Sludge  disposal, 
Vacuum  drying. 
Identifiers:  *  Basic  oxygen  furnace. 

The  need  for  water  in  the  operation  of  the  Basic 
Oxygen  Furnace  (BOF)  arises  mainly  from  the 
necessity  to  clean  the  gasses  evolved  during  the 
steel  making  operation  in  order  to  prevent  air  pol- 
lution. There  are  five  major  water  systems  and  each 
of  these  systems  has  different  water  quality  and 
treatment  requirements.  These  systems  are:  ( 1 ) 
Hood  Cooling;  (2)  Oxygen  Lance  Cooling,  (3) 
Spark  Box  Spray  Cooling;  (4)  Gas  Scrubbing,  and, 
(5)  Gas  After  Cooling.  The  hood  cooling  water 
treatment  consists  of  adding  biocide  for  slime  and 
algae  control,  sulphuric  acid  for  pH  control  and  a 
zinc-organic  compound  for  prevention  of  scale  and 
corrosion.  Because  of  the  severe  temperature  con- 
ditions in  the  oxygen  lance  system,  high  quality 
water  is  necessary  to  avoid  scale  deposits  or  sedi- 
mentation in  the  cooling  passages.  Boiler  feed 
water  is  used  to  satisfy  the  water  quality  standards. 
Water  is  used  in  the  Spark  box  to  remove  large  par- 
ticulates and  to  cool  the  gasses.  Efforts  to  recycle 
this  water  back  through  the  Spark  box  proved  un- 
satisfactory and  these  waste  waters  are  piped  to  the 
scrubbers  for  use  there.  The  exhaust  gasses  from 
the  Spark  box  are  passed  through  a  quenching 
tower  where  they  are  further  cooled  and  a  second 
opportunity  is  available  for  the  separation  of  large 
particles.  Venturi  gas  scrubbers  are  used  for  the 
final  gas  cleaning  step.  Prior  to  release,  the  gas  is 
cooled  to  1 60  deg.  F  in  a  cooling  tower.  Ninety  per- 
cent of  the  water  used  in  the  BOF  is  for  gas  clean- 
ing. (Goessling-Texas) 
W72-00923 


REMOVAL  OF  COLOR  AND  ORGANIC 
MATTER  FROM  KRAFT  MILL  CAUSTIC  EX- 
TRACTION WASTE  BV  COAGULATION, 

South  Carolina  Univ.,  Columbia.  Coll.  of  Engineer- 
ing. 

N.  E.  Tejera,  and  M.  W.  Davis. 
Technical  Association  of  the  Pulp  and  Paper  Indus- 
try, Vol  53,  No  10,  p  1931-1934,  10  fig,  1  tab,  16 
ref. 

Descriptors:  'Waste  water  treatment,  *Pulp 
wastes,  'Organic  matter,  Pulp  and  paper  industry, 


•Coagulation,  Aluminum,  Iron,  Color,  Total  or- 
ganic carbon,  Settling  velocity,  Laboratory  tests, 
Chemical  reactions,  Hydrogen  ion  concentration. 

Wastes  from  the  caustic  extraction  process  amount 
for  about  90%  of  the  total  color  found  in  the 
bleaching  process,  making  an  independent  study  of 
this  effluent  desirable.  Several  investigators  have 
studied  various  chemical  coagulant  aids  to  deter- 
mine their  effectiveness  in  removing  color.  A 
laboratory  study  was  initiated  to  extend  the  studies 
of  Al  (III)  and  Fe  (III)  as  coagulant  aids  in  treating 
caustic  extraction  wastes.  Compounds  of  these 
strong  positive  ions  in  concentrations  of  from  .003 
M  to  1 .4  times  .02  M  were  used  for  the  removal  of 
color  and  TOC  from  these  wastes.  Values  of  pH 
from  2  to  10  were  used,  with  NaOH  and  HC1  used 
for  pH  adjustment.  Approximately  96.6%  of  the 
color  and  85%  of  the  TOC  were  removed  when 
either  A1CI3  or  FeC13  was  used  as  a  coagulant.  Op- 
timum pH  for  removal  was  lower  for  Ferric  iron 
than  for  aluminum.  Both  coagulants  were  about  12 
times  more  effective  for  bleachery  caustic  extrac- 
tion wastes  than  for  bleachery  chlorination  waste. 
The  presence  of  sulphate  ions  was  found  to 
decrease  the  efficiency  of  both  color  and  TOC 
removal.  Studies  of  the  rate  of  settling  of  the  floe 
resulting  from  coagulation  indicate  that  the  floe  is 
voluminous  and  slow  settling.  (Goessling-Texas) 
W72-00924 


A  CONTINUOUS  COAGULATION  MONITOR 
FOR  WATER  CLARIFICATION  CONTROL, 

Arkansas  Univ.,  Fayetteville. 

Charles  McLaughlin,  Larry  Weir,  Mike  Bishop, 

and  George  Brower. 

Paper  Presented  at  Arkansas  Water  Works  and 

Pollution  Control  Conference  and  Short  School, 

40th,  April  20,  1971.  21  p,  6  fig,  22  ref.  OWRR  A- 

016-ARK(1). 

Descriptors:  *Flocculation,  'Automatic  control, 
'Monitoring,  'Turbidity,  Colloids,  Zeta  potential, 
Bound  water,  Sludge,  Hydrogen  ion  concentration, 
Alkalinity,  Pressure,  'Waste  water  treatment, 
Water  purification,  'Coagulation. 

Plant  models,  with  numerous  intermediate  modifi- 
cations, were  constructed  to  aid  in  the  develop- 
ment of  a  continuous  coagulation  monitor.  The 
first  model  failed  due  to  short  circuiting  problems, 
dictating  the  construction  of  a  second  and  third 
model  consisting  primarily  of  a  flocculation 
chamber  and  a  tube  settler.  Coagulant  and  alkalini- 
ty were  added  in  solution  form  by  means  of  a 
peristaltic  pump  and  hydrodermic  needles.  Model 
3  allowed  four  different  systems  of  flocculation 
chambers  and  tube  settlers  to  be  dosed  and 
operated  simultaneously.  This  unit  was  field  tested 
and  alkalinity,  turbidity,  and  pH  of  the  raw  water, 
the  plant  settled  water,  and  the  effluents  from  each 
of  the  4  tubes  were  recorded.  A  fifth  model  was 
constructed  using  six  channels  to  provide  max- 
imum variability.  By  identifying  effluent  quality 
with  some  measureable  parameter,  such  as  turbidi- 
ty, dynamic  coagulation  control  can  be  achieved. 
(Lowry-Texas) 
W72-00925 


THE  FUNGAL  ECOLOGY  OF  SEWAGE 
LAGOONS  IN  TUSKEGEE  ALABAMA, 

Tuskegee  Inst.,  Ala. 

Emily  J.  Dilworth. 

Master's  Thesis,  September  1970.  55  p,  7  fig,  9  tab, 

28  ref.  OWRR  BO  1 5-ALA  ( 1 ). 

Descriptors:  'Fungi,  'Oxidation  lagoons,  'Bac- 
teria, Pathogenic  fungi.  Yeasts,  Toxicity,  Inhibi- 
tors, Sampling,  Monitoring,  Hydrogen  ion  concen- 
tration, Temperature,  'Waste  water  treatment, 
Water  quality  control,  Alabama,  'Sewage  lagoons. 
Identifiers:  'Penicillium,  'Aspergillus,  'Tuskegee 
(Ala). 

Samples  were  both  inlets  and  outlets  of  two  sewage 
lagoons  in  Tuskegee,  Alabama  were  analyzed  for 
total  fungi  and  different  types  of  fungi  every  month 


for  one  year.  The  types  of  fungi  found  in  the 
lagoons  included:  Aspergillus  Spp..  Penicillium 
Spp.,  Yeast  Spp.,  Mucor  Spp.,  Rhizopus  Spp., 
Fusarium  Spp.,  Trichoderma  Spp.,  Geotrichium 
Spp.,  and  Paecilomyces  Spp.  During  the  low  tem- 
perature winter  months,  a  general  increase  in  the 
number  of  fungi  was  observed.  This  increase  was 
attributed  to  lower  pH  levels  and  less  nutritional 
competition  from  the  depleted  bacterial  species,  as 
well  as  the  lowered  temperature.  During  the 
warmer  months,  bacterial  levels  again  increased, 
pH  increased,  and  a  drop  was  observed  in  fungal 
levels.  Of  the  fungi,  Penicillium,  Aspergillus, 
Trichoderma,  and  Mucor  grew  well  during  the 
winter  whereas  Yeast,  Geotrichum,  and  Fusarium 
were  discouraged.  The  growth  of  Paecilomyces  fol- 
lowed no  detectable  pattern.  These  results  in- 
dicated different  environmental  conditions 
produce  quite  different  growth  rates  for  the  dif- 
ferent fungi.  (Lowry-Texas) 
W72-00926 


EVALUATION  OF  A  PROPRIETARY  WASTE 
TREATMENT  SYSTEM  ABOARD  THE  USCGE 
ALERT  (WMEC-630)  BASED  AT  CAPE  MAY, 
NEW  JERSEY, 

Coast  Guard,  Cape  May,  N.J.  Applied  Technology 

Div. 

C.  L.  Schaller.T.  S.  Scarano,  and  O.  M.Halstad. 

Report,  May  1971.  23  p,  11  fig,  4  ref.  DOT-CG-8 1 , 

344-A. 

Descriptors:  'Ships,  Prototype  tests,  'Waste  water 
treatment,  Sedimentation,  Filtration,  'Aeration, 
Disinfection,  Chlorination,  Sampling,  Laboratory 
tests,  Pumps,  Biochemical  oxygen  demand,  Oxida- 
tion, Turbulence,  Mixing. 

Identifiers:  'Suspended  solids,  Comminution, 
Vacuum  aeration. 

A  shipboard  sewage  treatment  system,  consisting 
of:  (1)  hydraulic  comminution;  (2)  Vacuum  aera- 
tion; (3)  settling  tanks;  (4)  chlorine  storage  tank; 
(5)  chlorine  contact/ejection  tank;  (6)  three 
pumps;  (7)  two  air  compressors  and  compressed 
air  storage  tanks;  and  (8)  a  control  panel,  was  in- 
stalled aboard  a  210'  Coast  Guard  Cutter.  Influent 
to  the  unit  consisted  of  sanitary,  galley,  scullery, 
shower  and  lavatory  wastes  plus  below  water  level 
deck  drain  discharges,  containing  mean  BODS  and 
suspended  solids  concentrations  of  954  and  793 
mg/l  respectively.  Average,  daily  hydraulic  loading 
was  5000  gallons,  or  three  times  the  design  loading. 
As  a  result,  only  72%  BOD  and  40%  suspended 
solids  removals  were  obtained,  well  below  the 
desired  levels.  Chronic  materials  problems  were 
encountered  with  the  metal  comminuter  screen, 
settler  screen,  and  backflush  filter,  largely  the 
result  of  corrosive  deterioration  and  metal  fatigue. 
Within  this  system,  filtration  of  suspended  solids 
was  not  an  effective  removal  mechanism.  (Lowry- 
Texas) 
W72-00928 


THE  FOOD  INDUSTRY'S  INVOLVEMENT  IN 
ENVIRONMENTAL  CONCERNS, 

National  Canners  Association,  Washington,  D.C. 
AlvinH.  Randall. 

Preprint  of  paper  presented  at  the  Water  Pollution 
Control  Federation  Conference,  44th,  San  Fran- 
cisco, Calif,  Session  6,  No  I.October  5,  1 97 1.  9  p. 

Descriptors:  'Canneries,  'Industrial  wastes.  Fruit 
crops,  Vegetable  crops,  Fish,  'Water  quality  con- 
trol, Planning,  Sampling,  Monitoring,  Water  reuse, 
Cost  analysis,  'Waste  water  treatment. 

Food  canning  plants  are  located  in  nearly  every 
part  of  the  country,  and  provide  about  15%  of  an 
average  person's  annual  food  supply.  Length  of  the 
production  season  may  vary  from  as  short  as  30 
days  to  year-round  operations.  The  industry  is 
characterized  by  the  large  number  of  businesses 
having  low  or  marginal  profitability,  making  them 
extremely  susceptible  to  irreparable  damage  from 
'crash'  environmental  control  programs.  In  1913,  a 
research  laboratory  was  established  by  the  National 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes— Group  5D 


Canners  Association  to  investigate  the  following: 
(1)  reduction  of  fresh  water  requirements;  (2) 
segregation  of  selected  waste  streams;  (3)  modifi- 
cation of  in-plant  processes  to  minimize  generation 
of  waste  end  products;  (4)  improved  methods  of 
treatment  and  disposal  of  liquid  wastes;  (5)  im- 
provements in  effluent  monitoring  and  control;  (6) 
education  of  plant  personnel  in  pollution  abate- 
ment measures;  and  (7)  cooperative  research  pro- 
grams to  develop  waste  treatment  procedures. 
Specific  goals  for  1975  are  also  presented  as  exten- 
sions of  work  currently  being  performed.  (Lowry- 
Texas) 
W72-00929 


TREATMENT  OF  COMBINED  SEWER  OVER- 
FLOWS UTILIZING  SCREENING/DISSOLVED 
AIR  FLOTATION, 

Rex  Chainbelt,  Inc.,  Milwaukee,  Wis.  Ecology  Div. 
Donald  G.  Mason. 

Preprint,  presented  at  the  Water  Pollution  Control 
Federation  Conference,  44th,  San  Francisco,  Calif, 
Session  4,  No.  1,  October  1971,  18  p,9  fig,  6  ref. 

Descriptors:  *Screens,  *  Flotation,  *Storm  runoff, 
•Separation  techniques,  Pilot  plant,  Coagulation, 
Flocculation,  Chlorination,  Disinfection,  Cost  anal- 
ysis, Water  quality  control,  'Waste  water  treat- 
ment. 

Identifiers:  *Combined  sewer  overflows, 
♦Suspended  solids. 

A  5  mgd  pilot  plant  was  constructed  in  Milwaukee, 
Wisconsin  to  evaluate  the  effectiveness  of  a  screen- 
ing/flotation treatment  scheme  for  treatment  of 
combined  sewer  overflows  (CSO).  Review  of  the 
literature  revealed  that  most  of  the  pollutants  in 
CSO  are  in  the  form  of  particulate  matter  and 
would  thus  be  particularly  suited  for  screen- 
ing/flotation treatment.  Effluent  quality  generally 
comparable  to  secondary  effluent  was  obtained 
from  operation  of  the  pilot  plant.  20  mg/1  of  ferric 
chloride  and  4  mg/1  of  Dow  C-31  (a  cationic 
polyelectrolyte)  provided  effective  chemical  treat- 
ment while  the  screening/flotation  unit  also  pro- 
vided sufficient  detention  time  for  adequate 
chlorination.  Capital  costs  for  a  90  mgd  facility, 
based  on  costs  derived  from  the  pilot  plant  ex- 
perience, were  estimated  at  $21,000  per  mgd 
capacity.  Operating  costs  were  estimated  for  the 
same  facility  to  be  3.09  cents/1000  gallons.  (Low- 
ry-Texas) 
W72-00931 


SLUDGE  BARGING  TO  SEA. 

Public  Works,  Vol  101,  No.  4,  p  65-66,  April  1970. 

Descriptors:  'Waste  disposal,  *Waste  water  treat- 
ment,   'Sludge   disposal,    'Industrial    wastes,    In- 
cineration,  Landfills,  Toxicity,   Permits,   Legisla- 
tion. 
Identifiers:  'Ocean  dumping,  Innovations. 

Earlier  this  year,  the  Governor  of  the  State  of  New 
Jersey  issued  an  emergency  order  to  commandeer 
tugs  to  tow  barges  filled  with  sewage  sludge  to  sea 
for  dumping.  The  direct  cause  of  this  emergency 
was  a  strike  by  tug-boat  operators.  The  Governors 
message  called  for:  ( I )  begin  phasing  out  ocean 
dumping  of  sewage  sludge  and  toxic  industrial 
materials;  (2)  until  adequate  land  disposal  facilities 
can  be  developed,  restrict  all  ocean  dumping  to  at 
least  100  miles  at  sea;  (3)  incorporate  sludge 
disposal  facilities,  other  than  ocean  dumping,  into 
all  new  designs  for  wastewater  treatment  plants; 
(4)  establish  a  requirement  for  an  interim  ocean 
dumping  permit  that  each  applicant  show  that  steps 
are  being  taken  to  develop  alternate  means  of 
disposal;  and  (5)  coordinate  with  other  states  and 
communities  to  obtain  their  agreement  with  these 
proposals.  The  governor  indicated  that  he  was 
aware  of  the  potential  hazards  of  land  disposal  of 
sludge  and  toxic  materials  and  called  for  innovative 
approaches  to  alleviate  these  problems.  (Goessling- 
Texas) 
W72-00932 


OXIDATION     OF    SEWAGE    WITH     AIR     AT 
ELEVATED  TEMPERATURES, 

Water  Pollution   Research  Lab.,  Stevenage  (En- 
gland). 
W.J.Fisher. 

Water  Research,  Vol  5,  p  187-201,  1971,  5  fig,  7 
tab,  7  ref. 

Descriptors:  'Waste  water  treatment,  'Carbon, 
'Oxidation,  'Sewage,  Temperature,  Pressure, 
Laboratory  tests,  Autoclaves,  Economic  analysis, 
Eutrophication,  Nitrogen,  Ammonia,  Ships,  Inland 
water  waterways. 
Identifiers:  'Excess  air,  Lower  fatty  acids. 

Chemical  oxidation  with  air  at  elevated  tempera- 
tures has  been  used  in  the  U.S.A.  as  a  means  of 
treating  sewage  sludges  with  reasonably  good 
results.  The  possibility  of  oxidizing  raw  sewage  with 
air  at  elevated  temperatures  has  been  studied  in  the 
laboratory.  Autoclaves  with  capacities  of  1  and  3.5 
1  were  used  to  maintain  temperatures  up  to  400C. 
Oxygen  transfer  from  the  excess  air  into  the  sewage 
was  facilitated  by  rocking  the  autoclaves.  Most  of 
the  carbon  compounds  were  oxidized  quite  rapidly 
at  the  higher  temperatures;  this  was  confirmed  in 
experiments  with  solutions  using  the  individual 
compounds.  The  residual  carbonaceous  matter 
consisted  mainly  of  the  lower  fatty  acids,  primarily 
ascetic  acid.  Nitrogen  in  the  sewage  was  broken 
down  only  as  far  as  ammonia.  The  effect  of  this 
process  on  phosphous  was  not  studied.  The  costs 
for  such  a  system  appears  quite  large  in  view  of  the 
amounts  of  sewage  to  be  treated.  Such  a  process 
might  be  desirable  on  board  ships  used  in  enclosed 
waters  where  sewage  discharges  can  be  most  harm- 
ful, and  where  the  ships  engineers  are  adapted  to 
high  temperature  and  high  pressure  processes. 
(Goessling-Texas) 
W72-00933 


ANAEROBIC  DIGESTION  OF  THICKENED 
SLUDGE, 

Mississippi  State   Univ.,  State  College.   Dept.  of 

Sanitary  Engineering. 

A.  Shindala,  and  T.  G.  Byrne. 

Public  Works,  Vol  101,  No.  2,  p  73-76,  February 

1970,  3  fig,  2  tab,  17  ref. 

Descriptors:  'Anaerobic  digestion,  'Waste  water 
treatment,  'Sludge  digestion,  'Anaerobic  condi- 
tions, Temperature,  Heat,  Economic  analysis, 
Laboratory  tests,  Alkalinity,  Hydrogeon  ion  con- 
centration. 

Identifiers:  Mesophilic,  Thermophilic,  Volatile 
acids,  Gas  production,  Volatile  solids  destruction. 

As  much  as  30  to  50  percent  of  the  total  operating 
cost  of  a  sewage  treatment  plant  is  utilized  in  sludge 
digestion.  Laboratory  experiments  have  been  con- 
ducted to  determine  if  anaerobic  sludge  digestion 
can  be  improved  by  operating  the  digesters  at  ther- 
mophilic temperatures.  One  gallon  wide  mouth  jars 
were  used  as  digesters.  Seed  sludge  was  taken  from 
a  primary  digester  at  a  local  sewage  treatment  plant 
and  raw  sludge  was  taken  from  the  underflow  from 
the  primary  sedimentation  basin  of  the  same  plant. 
Sludge  was  thickened  to  15%  solids  in  a  low  speed 
centrifuge.  The  digesters  were  operated  at  tem- 
peratures of  105,  120,  130  and  140  degrees  F.  It 
was  found  that  increasing  the  digestion  tempera- 
ture from  95  to  105  degrees  F  increased  gas 
production  and  that  beyond  105  degrees  deteriora- 
tion in  sludge  digestibility  occurred.  Alkalinity  and 
volatile  acid  concentrations  increased  as  digestion 
temperatures  increased.  It  is  postulated  that  gas 
yields  per  unit  of  volatile  matter  from  thickened 
sludges  may  still  be  adequate  due  to  decreased  heat 
requirements.  The  volume  of  gas  produced  should 
be  judged  in  the  light  of  the  destruction  of  volatile 
matter,  heat  requirements  and  quality  of  gas 
produced.  (Goessling-Texas) 
W72-00935 


A  NON-GUIDE  TO  FILTER  SELECTION  FOR 
LIQUIDS, 

Purchas(D.  B),  Woking  (England). 
D.  B.  Purchas. 


The  Chemical  Engineer,  p  79-82,  April  1 970,  4  tab, 
9  ref. 

Descriptors:    'Waste    water    treatment,    'Filters, 
Waste  identification,  Effluents,  Particle  size,  Parti- 
cle shape.  Slurries,  Suspended  load. 
Identifiers:  Filter  cake,  Wash  waters. 

The  point  which  it  is  desired  to  bring  out  in  this  ar- 
ticle is  this:  desirable  though  a  concise  selection 
guide  may  be,  filtration  is  far  too  complex  a  subject 
to  be  compressed  into  the  confines  of  a  brief  arti- 
cle, especially  if  adequate  account  is  to  be  taken  of 
the  industrial  context  within  which  the  operation 
occurs.  The  technical  literature  already  contains  a 
fair  number  of 'guides  to  filter  selection',  of  varying 
quality  and  utility.  Of  course,  the  ideal  guide  to 
filter  selection  would  surely  be  in  tabular  form;  but 
in  spite  of  a  variety  of  different  tables  devised  by 
different  authors,  no  adequate  system  has  yet 
emerged  unless  hedged  around  by  lengthy  pages  of 
supporting  text.  Even  then,  the  result  is  often  a 
'check  list'  to  jog  the  memory  of  those  with  a  high 
degree  of  knowledge  rather  than  a  genuine  guide 
upon  which  the  less  informed  can  place  much 
reliance.  The  root  cause  of  these  failures  to 
produce  a  comprehensive  but  concise  'guide  to 
filter  selection'  is  that  they  have  attempted  the  im- 
possible. Nonetheless,  the  charts  reproduced  here, 
from  these  authors,  have  a  certain  utility;  but  they 
must  be  used  with  circumspection.  (Goessling-Tex- 
as) 
W72-00936 


MUNICIPAL  WASTEWATER  TREATMENT  BY 
PHYSICAL  AND  CHEMICAL  METHODS, 

Environmental     Protection    Agency,    Cincinnati, 
Ohio.  Advanced  Waste  Treatment  Research  Lab. 
R.  V.  Villers,  E.  L.  Berg,  C.  A.  Brunner,  and  A.  N. 

Water  and  Sewage  Works,  Vol  1  I  8,  Ref.  No.  1 97 1 . 
p  R/62-R/8 1 ,  5  fig,  7  tab,  1  3  ref. 

Descriptors:  'Adsorption,  'Coagulation,  'Waste 
water  treatment.  Activated  carbon,  Sedimentation, 
Chemical  precipitation,  Lime,  Turbidity, 
Phosphorus,  Nitrogen,  Sludge  disposal,  Incinera- 
tion, Pilot  plants,  Sampling,  Biochemical  oxygen 
demand.  Chemical  oxygen  demand,  Cost  analysis. 
Identifiers:  'Carbon  regeneration,  'Lime  recal- 
cination.  Suspended  solids.  Total  organic  carbon. 
Municipal  waste  water. 

A  lime  clarification  and  adsorption  system  was  stu- 
died on  a  0. 1  mgd  scale  at  Lebanon,  Ohio.  Results 
averaged  over  a  9  million  gallon  throughput  of 
weak  to  moderate  strength  domestic  wastewater  in 
steady  flow  showed  an  effluent  TOC  of  1  1  mg/1 
with  an  overall  range  of  2-23  mg/1.  Product  turbidi- 
ty averaged  less  than  2.  Phosphate  and  suspended 
solids  removals  were  consistently  90%  or  better. 
System  response  to  changes  in  flow  rates  and 
strengths  of  influent  was  not  determined.  Cost  esti- 
mates using  the  data  obtained  were  $.05/1000  gal 
of  wastewater  treated  on  a  once  through  carbon  ba- 
sis, and  possibly  less  than  $.01/1000  gallons  if  the 
carbon  is  regenerated.  From  these  and  other  cost 
estimates,  it  was  determined  that  at  plant  sizes 
above  10  mgd,  physical-chemical  treatment  plants 
would  cost  less  to  build  but  more  to  operate.  Below 
10  mgd,  conventional  plants  would  be  more 
economical  in  both  categories.  However,  added 
costs  of  conventional  plants  for  removal  of 
phosphorus  were  neglected.  Several  other  innova- 
tions, such  as  centralization  of  carbon  regeneration 
and  lime  recalcination  facilities  may  make  the 
process  more  economically  competitive.  (Lowry- 
Texas) 
W72-00937 


BACTERIAL  CHANGES  IN  TWO  SELECTED 
SEWAGE  LAGOONS  AT  TUSKEGEE  AND 
THEIR  RELATION  TO  BIOCHEMICAL  OX- 
YGEN DEMAND  AND  DEHYDROGENASE  AC- 
TIVITY, 

Tuskegee  Inst.,  Ala. 
Herbert  C.Barden. 
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Master's  Thesis,  September  1970,  54  p,  13  fig,  10 
tab,  36  ref.  OWRR  B-015-ALA  (2). 

Descriptors:  *Sewage  lagoons,  *Aerobic  bacteria, 
•Anaerobic  bacteria,  *Actinomycetes,  'Sewage 
bacteria,  Fungi,  Hydrogen  ion  concentration,  Tem- 
perature, Sampling,  Microbiology,  *Waste  water 
treatment,  Water  quality  control,  Biochemical  ox- 
ygen demand. 

Identifiers:  'Microbial  balance,  'Dehydrogenase 
activity,  Lagoon  efficiency. 

The  inlets  and  outlets  of  two  sewage  lagoons  near 
Tuskegee,  Alabama  were  samples  on  a  monthly 
basis  for  one  year.  These  samples  were  then 
analyzed  for  total  aerobic  bacteria,  anaerobic  bac- 
teria, and  actinomycetes  to  study  the  microbial 
balance  during  sewage  treatment,  and  the  factors 
effecting  the  balance.  Samples  were  also  analyzed 
for  BOD  and  dehydrogenase  activity,  to  compare 
the  popular  BOD  determination  with 
dehydrogenase  activity  in  study  lagoon  efficiencies. 
Aerobic  bacteria  generally  increased  during 
summer  months  while  anaerobic  bacteria  generally 
decreased,  but  no  definite  pattern  or  relationship 
between  environmental  conditions  (temp.,  pH )  was 
observed.  Actinomycetes  were  intermediary 
between  aerobes  and  anaerobes  with  definite 
changes,  but,  again,  no  definite  pattern. 
Dehydrogenase  activity  correlated  well  with  both 
BOD  and  bacterial  numbers.  Dehydrogenase  ac- 
tivity, being  faster,  less  complex,  and  more  sensi- 
tive than  the  BOD  test,  was  recommended  as 
possibly  being  a  better  method  for  checking  lagoon 
efficiency.  (Lowry-Texas) 
W72-00938 


THE  USE  OF  A  RUBBLE  CHIMNEY  FOR 
DENITRIFICATION  OF  IRRIGATION  RETURN 
WATERS, 

Stanford  Univ.,  Palo  Alto,  Calif. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00974 


LIQUID  MANURE  FOR  MIDWEST  SWINE 
PRODUCTION, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering.   Liquid    Manure    for    Midwest    Swine 
Production, 
D.G.Jedele. 

Transactions  of  ASAE,  Vol  2,  No  1,  1959,  p  9-10.  6 
fig- 

Descriptors:  'Farm  waste,  'Swine,  Septic  tank. 
Sewage  lagoons,  Liquid  waste,  Irrigation,  Confine- 
ment pens,  Animal  disease,  Liquid  wastes,  Waste 
disposal. 

Identifiers:  'Tank  wagon,  'Spreaders,  Storage 
tank,  Material  handling,  Hand  scraping. 

With  the  trend  of  raising  swine  in  confinement, 
renewed  interest  in  liquid  manure  disposal  is  being 
created.  The  primary  method  used  by  Illinois  swine 
producers  is  the  collection  of  liquid  manure  in 
storage  tanks,  and  then  the  disposal  by  tank  wagon 
on  crop  land.  The  finishing  floors  are  normally  on 
slopes  varying  from  1/4  inch  per  foot  to  one  inch 
per  foot.  The  methods  of  cleaning  floors  range 
from  hand  scraping  followed  by  water  rinsing  to 
high  pressure  water  rinsing  only.  For  hand  scraping 
combined  with  rinsing  about  1/4  gal.  of  water  per 
hog  is  required.  For  high  pressure  rinsing  about  1  /2 
gal.  of  water  per  hog  is  required.  For  computing 
capacities  for  storage  tanks,  a  minimum  of  2  gal. 
per  hog  per  day  is  suggested.  Up  to  this  time  most 
spreading  equipment  is  homemade.  The  spreader 
used  ranged  from  6  ft.  to  20  ft.  spread  per  swath. 
(Bundy-Iowa  State) 
W72-00979 


FUMIGATION     AND     REUSE     OF     BROILER 
LITTER, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Animal  Science. 
E.  Ross,  and  A.  Y.  Miyahara. 

Poultry  Science,  Vol  50,  No  4,  p  1096-1  100,  July 
1971   4  tab,  1  2  ref. 


Descriptors:  'Bacteria,  Poultry,  Disease,  Feeds, 
Bactericide,  Microorganisms. 

Identifiers:  'Methyl  bromide,  'Mortality  rate, 
Reused  litter,  Coccidia,  Concentration,  Weight 
gain,  Sterilized  poultry  litter,  Broilers,  Soil,  Fumi- 
gant.  Build  up  litter. 

The  scarcity  of  conventional  litter  material  in  some 
parts  of  the  country  is  an  increasing  concern  to 
broiler  producers.  The  effect  of  methyl  bromide  fu- 
migation of  reused  litter  on  chicken  growth,  feed 
conversion  and  mortality  was  investigated  as  a 
possible  solution.  To  test  these  effects  6  trials  on 
commercial  broiler  chicks  were  made.  In  6  trials, 
commercial  broiler  chicks  were  reared  on  fresh 
wood  shavings  litter,  reused  wood  shavings  litter 
and  reused  wood  shavings  litter  that  had  been  fumi- 
gant  with  1-10  kg.  of  methyl  bromide/20.5  m.2  of 
litter.  Increasing  levels  of  fumigant  reduced  the 
bacterial  count  in  the  litter  without  achieving 
sterilization  and  without  otherwise  affecting  weight 
gains,  feed  conversion  or  mortality.  (Bundy-Iowa 
State) 
W72-00981 


LIVESTOCK  WASTES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 
JR.  Miner. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  6,  June  1971,  p  991-998.  60  ref. 

Descriptors:  'Farm  wastes,  'Waste  disposal, 
'Reviews,  Waste  treatment,  Publications,  Gases, 
Odors,  Soil  disposal  fields,  Aerobic  treatment, 
Aeration,  'Reviews,  Bibliographies. 
Identifiers:  'Livestock  wastes,  'Literature  review, 
Feedlot  runoff. 

This  is  a  review  of  the  literature  on  research  in  the 
area  of  livestock  waste  management  and  its  in- 
fluence on  water  quality.  Discussions  include  waste 
treatment  systems,  waste  characteristics,  manure 
handling  systems,  gases  and  odors,  application  of 
wastes  to  cropland  and  cattle  feedlot  wastes.  A 
short  review  of  sixty  references  in  this  area  is  given. 
(Parker-Iowa  State) 
W72-00988 


BASIC  POINTS  TO  CONSIDER  IN  MANURE 
DISPOSAL  PROBLEMS, 

Richard  D.  Chumney. 

Poultry  Digest,  December  1 970,  p  608. 

Descriptors:     'Farm     wastes,     'Poultry,     'Waste 
disposal.  Regulation,  Costs,  Environmental  effects, 
Technology. 
Identifiers:  Recycling. 

The  greatest  deterrent  to  future  progress  of  the 
U.S.  poultry  industry  is  the  lack  of  technological 
and  managerial  know-how  for  proper  and  efficient 
disposal  of  poultry  waste.  In  approaching  the 
problem  the  following  points  should  be  considered: 
( 1 )  Regulatory  enforcement  should  not  exceed  the 
present  'state  of  the  art.'  (2)  The  cost  of  waste 
disposal  must  be  included  as  a  regular  cost  of  doing 
business.  (3)  New  techniques  for  the  recycling  of 
poultry  waste  into  the  soil  and  as  feed  supplements 
is  the  best  long  range  approach.  (4)  Every  precau- 
tion must  be  taken  to  protect  our  total  environment 
as  we  dispose  of  poultry  waste.  ( Parker-Iowa  State ) 
W72-00989 


SULFUR  BACTERIA  IN  RED  LAGOONS, 

Nebraska  State  Dept.  of  Health,  Lincoln.  Div.  of 

Environmental  Engineering. 

O.  Sletten,  and  R.  H.  Singer. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  10,  October  1971,  p  21  18-2  I  22.  27  ref. 

Descriptors:    'Lagoons,    'Sulfur    bacteria,    'Pig- 
ments, Oxidation  lagoons.  Farm  wastes,  Aerobic 
conditions,  Anaerobic  digestion.  Anaerobic  bac- 
teria, Waste  water  treatment. 
Identifiers:  Red  pigmentation,  Thiorhodaceae. 


Widespread  investigations  demonstrate  that  vari- 
ous genera  of  photosynthetic  sulfur  bacteria  of  the 
family  Thiorhodaceae  are  usually  responsible  for 
red  pigmentation  in  anaerobic  easte  stabilization 
lagoons.  A  number  of  these  genera  display  only 
slight  differences  in  morphology.  Further  tax- 
onomic  study  may  reveal  that  such  differences 
represent  nothing  more  than  environmental  reac- 
tions of  a  single  genus.  From  observations  and  ex- 
perience relating  to  the  photosynthetic  sulfur  bac- 
teria, the  authors  concur  with  other  investigators 
on  the  possible  practical  role  of  these  organisms  in 
anaerobic  waste  lagoons.  If  the  organisms  are  not 
naturally  present  in  the  lagoon,  it  has  been  recom- 
mended that  they  be  introduced  into  it  by  massive 
inoculation.  Their  practical  value  lies  in  their 
potential  ability  to  destroy  reduced  sulfur  com- 
pounds and  eliminate  or  reduce  offensive  odors. 
( Parker-Iowa  State ) 
W72-00992 


CAN  LIME  AND  CHLORINE  SUPPRESS 
ODORS  IN  LIQUID  HOG  MANURE, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

C.  W.  Hammond,  D.  L.  Day,  and  E.  L.  Hansen. 
Agricultural  Engineering,  Vol  49,  No  6,  p  340-343, 
June  1968.  4  fig,  8  tab. 

Descriptors:  'Lagoons,  'Anaerobic  bacteria, 
'Chlorination,  'Hydrated  lime.  Sand  filters,  Mosi- 
ture  content,  Biochemical  oxidation  demand. 
Chemical  oxidation  demand,  Swine,  Air  circula- 
tion, Organic  waste,  Evaporation,  Hydrogen  ion 
concentration,  Odor. 

Identifiers:  'Hog  confinement  building.  Slatted 
floors,  Experimental  farm,  Liquid  hog  manure. 

Liquid  manure  collected  in  pits  beneath  self-clean- 
ing slatted  floors  supports  anaerobic  bacteria  that 
produce  objectionable  gases  and  odors  in  the  hog 
confinement  building.  Studies  were  instituted  to 
check  the  use  of  lime  and  chlorine  for  preventing 
the  production  of  these  odors.  The  studies  in- 
dicated that  hydrated  lime  reduced  the  production 
of  hydrogen  sulfide,  but  to  a  lesser  extent  than  the 
chlorine.  It  did  not  prevent  the  liberation  of  am- 
monia. The  hydrated  lime  required  to  maintain  the 
desired  pH  would  cost  $0.62  per  hog  for  6  months 
at  $2.20  per  100  lb.  Chlorine  treatment  is  an  effec- 
tive deterrent  of  ammonia,  hydrogen  sulfide, 
methane  and  carbon  dioxide.  The  cost  of  adding 
enough  chlorine  to  fill  the  chlorine  demand  is 
about  $6.40  per  hog  for  6  months,  based  on  a  cost 
of  $0.54  per  gal.  for  the  sodium  hypochlorite. 
Chlorine  and  lime  were  also  effective  in  controlling 
maggots  and  rodents  in  the  building.  Chlorine 
seemed  most  effective.  Sand-bed  filtering  was  also 
found  effective  in  trapping  solids  and  organic 
matter.  Fewer  than  5  per  cent  of  the  solids 
penetrated  the  sand  to  any  significant  depth,  the 
largest  portion  being  left  on  surface.  (Brundy-lowa 
State ) 
W72-00993 


SECTION    169:   AMORTIZATION   OF   POLLU- 
TION CONTROL  FACILITIES. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-01013 


ZIMPRO  WET  OXIDATION  OF  SODA  PULP- 
ING LIQUORS, 

Zimpro  Inc.,  Rothschild,  Wis. 

G.  H.  Teletzke,  and  L.  A.  Pradt. 

Proceedings,   Industrial   Waste  Conference,  24th, 

May  6,7,  and  8,  1969,p  1 195-1200,  5  fig,  4  ref. 

Descriptors:  'Waste  water  treatment,  Pulp  wastes, 
Chemical  oxygen  demand,  Laboratory  tests,  Pilot 
plant.  Air  pollution,  Automatic  control.  Explo- 
sions. 

Identifiers:  'Soda  pulping  process.  Black  liquor, 
Chemical  recovery,  Waste  heat  recovery,  Thermal 
efficiency. 
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Associated  Pulp  and  Paper  Mills,  Ltd,  is  an  Aus- 
tralian pulp  and  paper  company  with  its  principle 
manufacturing  facilities  in  Burnie,  Tasmania.  The 
company  uses  the  straight  soda  process  for  pulping 
the  native  eucalyptus.  The  original  soda  recovery 
system  was  old,  and  inefficient.  After  several  years 
of  study,  the  Zimpro  Wet  Oxidation  Process  was 
selected  for  soda  recovery.  Laboratory  studies  and 
pilot  plant  studies  resulted  in  a  small  unit  to  process 
black  liquor  corresponding  to  30  pulp  tons  per  day. 
This  unit  was  constructed  and  placed  on  line  in 
1966.  Results  to  date  indicate  a  high  chemical 
recovery,  no  air  pollution  problems,  thermal  effi- 
ciency up  to  85%  and  no  explosion  hazards.  The 
plant  provides  a  pleasing  appearance  and  pleasant 
working  conditions.  The  operation  can  be 
completely  automated  but  the  savings  would  be 
relatively  small.  A  larger  unit  is  now  in  the  design 
stage  and  it  is  hoped  that  this  plant  will  be  on  line  in 
1971.  Capital  costs  are  higher  than  for  conven- 
tional smelter-furnaces  but  the  better  operating  ef- 
ficiencies offset  this.  It  is  expected  that  the  Wet  Ox- 
idation Process  will  allow  some  improvements  in 
the  soda  pulping  process  to  be  developed.  (Goess- 
ling-Texas) 
W72-01027 


RULES  AND  REGULATIONS  GOVERNING 
THE  OPERATION  OF  WATER  POLLUTION 
CONTROL  FACILITIES. 

Oklahoma  State  Dept.  of  Health,  Oklahoma  City. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01063 


5E.  Ultimate  Disposal  of  Wastes 


A  CHALLENGE  FOR  THE  PRESIDENT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00707 


THE  DISPOSAL  OF  AGRICULTURAL  WASTE, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-00843 


A  COMPREHENSIVE  ENVIRONMENTAL  AP- 
PROACH TO  MARINE  WASTE  DISPOSAL 
PLANNING, 

Brown  and  Caldwell,  San  Francisco,  Calif. 

Dan  P.  Norris,  Lawrence  E.  Birke,  Robert  T. 

Cockburn,  and  Denny  S.  Parker. 

Preprint   presented   at   Water    Pollution   Control 

Federation  Conference,  44th,  San  Francisco,  Calif, 

Session  12,  No  2,  October  5,  1971.  26  p,  12  fig,  4 

tab,  1  I  ref. 

Descriptors:  *Water  quality  control,  'Oceans, 
•Storm  runoff.  Outlets,  Waste  dilution,  Advection, 
Design  criteria,  Flotation,  Separation  techniques, 
Chlorination,  Environmental  effects,  Toxicity, 
Bioassays,  Analytical  techniques,  Waste  water 
treatment,  'Waste  disposal,  California,  Effluents. 
Identifiers:  *Combined  sewer  overflows,  ♦Dissipa- 
tion, 'San  Francisco  (Calif). 

A  two-phase  comprehensive  study  of  the  marine 
environment  was  conducted  by  the  City  of  San 
Francisco  to  determine  where  and  in  what  quanti- 
ties it  is  feasible  to  dispose  of  the  city's  dry  and  wet 
weather  effluents.  The  oceanographic  phase  of  the 
study  involved  data  collection  on  drift,  dispersion, 
tidal  flow,  and  other  basic  physical  characteristics 
of  potential  discharge  sites.  Data  was  gathered  both 
from  surface  and  air  borne  vessels.  Movement  of 
surface  flotables  was  determined  by  release  and 
collection  of  cardboard  floats,  but  results  were 
verified  later  by  spread  of  oil  from  a  tanker  colli- 
sion. The  ecological  phase  then  provided  basic  data 
as  to  what  will  happen  to  the  marine  organisms  ex- 
posed to  the  waste  discharges.  This  phase  included 
on-site  diving  studies,  intertidal  studies,  and  in  situ 
bioassays,  as  well  as  controlled  laboratory  experi- 
ments. Final  ecological  design  criteria  can  be  met 
while  discharging  the  total  wet  and  dry  weather 
flows  to   the   Gulf  of  the   Farallones  at   specific 


points.  Primary  treatment  plus  disinfection  for  dry 
weather  flows  and  substantially  complete  removal 
of  flotables  for  wet  weather  flows  will  be  adequate 
treatment.  A  surface  effluent  field  will  allow  trans- 
port and  dissipation  of  the  field  seaward  in  the  least 
possible  time,  making  it  environmentally  prefera- 
ble. (Lowry-Texas) 
W72-00902 


PHILADELPHIA'S  OCEAN  SLUDGE  DISPOSAL 
EXPERIENCE  AND  STUDIES, 

Philadelphia  Water  Dept.,  Pa. 

Samuel  S.  Baxter,  Carmen  F.  Guarino,  Robert  A. 

Erb,  and  Charles  T.  Davey. 

Preprint  of  Paper  Presented  at  Water  Pollution 

Control  Federation  Conference,  44th,  Session  12, 

No5, Octobers,  1971.  13p,4fig,  1  tab,4ref. 

Descriptors:  'Sludge  disposal,  "Oceans,  'Waste  as- 
similative capacity,  *Waste  disposal,  Waste  dilu- 
tion, Sampling,  Monitoring,  Water  quality  control, 
Dissolved  oxygen,  Coliforms,  Odor,  Heavy  metals, 
Bioassay,  Fish,  Waste  water  treatment,  Pennsyl- 
vania. 

Identifiers:  Sediment  samples,  'Philadelphia,  Barg- 
ing. 

A  Food  and  Drug  Administration  ban  on  shell  fish- 
ing in  an  area  surrounding  the  Philadelphia  disposal 
site  and  a  strong  demand  by  citizens  groups 
prompted  the  City  to  spend  $75,000  to  $  100,000  to 
obtain  scientific  data  on  the  disposal  site  and  ad- 
jacent areas.  The  investigation  is  at  the  half-way 
point  with  significant  results.  Sediment  samples 
taken  from  the  center  of  the  disposal  area  consisted 
of  clean  sand,  gravel,  and  shell  fragments.  No  black 
sludge  or  H2S  emitting  samples  were  found  in  or 
near  the  disposal  site.  At  the  disposal  area's  center, 
starfish,  sand  dollars,  hermit  crabs,  and  snails  were 
found  in  good  health,  while  fish  specimens  col- 
lected included  winter  flounder,  mackeral,  star- 
gazer,  long  horned  sculpin,  and  spiny  dogfish.  Dis- 
solved oxygen  levels  in  all  bottom,  middle,  and  sur- 
face waters  within  and  surrounding  the  site  showed 
no  signs  of  oxygen  depletion  or  sag.  Coliform  levels 
in  all  areas  were  zero,  and  there  were  no  indica- 
tions of  significant  heavy  metal  concentrations  in 
surf  clams  or  other  macrofauna  collected  from  the 
area.  These  data  demonstrated  that  10  years  of 
sludge  dumping  has  had  no  detectable  adverse  en- 
vironmental effect.  Each  situation,  however,  must 
be  evaluated  as  to  its  own  particular  conditions. 
(Lowry-Texas) 
W72-00915 


RESULTS  OF  A  DEMONSTRATION  AND 
OTHER  STUDIES  OF  THE  DISPOSAL  OF  HIGH 
LEVEL  SOLIDIFIED  RADIOACTIVE  WASTES 
IN  A  SALT  MINE, 

Oak  Ridge  National  Lab.,  Tenn.  Health  Physics 

Div. 

F.  M.  Empson,  R.  L.  Bradshaw,  W.  C.  McClain, 

and  B.  L.  Houser. 

Health  Physics,  1970.  Vol  1  8,  p  63-67,  1  fig,  17  ref. 

Descriptors:  'Waste  disposal,  'Radioactive  wastes, 
'Mining,  'Waste  dumps,  Salt,  Gamma  rays,  Ther- 
mal stress,  Cooling,  Storage,  Transportation,  Rock 
mechanisms,  Rock  bolts,  Technical  feasibility. 
Economic  feasibility.  Cost  analysis. 

A  19  month  study  has  demonstrated  that  burial  in 
salt  mines  is  one  of  the  better  methods  for  ultimate 
disposal  of  high-level  solidified  radioactive  wastes. 
Average  dose  to  the  salt  in  the  mine  over  the  length 
of  the  radioactive  container  holes  was  approxi- 
mately 8  x  10  to  the  8th  power  rads,  with  a  peak 
dose  at  1 0  to  the  9th  power  rads.  Problems  encoun- 
tered in  creep  and  plastic  flow  alterations  due  to 
elevated  temperatures  were  easily  solved.  Basic  sta- 
bility of  the  salt  under  the  effects  of  heat  and  radia- 
tion was  demonstrated.  It  was  also  determined  by 
both  theoretical  and  experimental  results  that  rock 
salt  is  approximately  equivalent  to  concrete  as  an 
absorber  of  gamma  radiation.  Therefore,  approxi- 
mately 5  ft  of  solid  salt  or  7  1/2  ft  of  crushed  salt 
(assuming  1/3  void)  will  give  adequate  biological 


protection  to  allow  unlimited  access  to  a  room  in  a 
salt  mine  filled  with  the  most  radioactive  waste  of 
the  future.  The  calculated  cost  per  kilowatt-hour  of 
electricity  generated  ranged  from  about  2  x  .01  to  2 
x  .001  mill  for  wastes  aged  1  year  to  30  years 
respectively.  A  study  of  the  economics  of  salt  mine 
disposal  indicated  the  method  to  be  compatible 
with  competitive  nuclear  power.  (Lowry-Texas) 
W72-00930 


BASIC   POINTS   TO   CONSIDER   IN   MANURE 
DISPOSAL  PROBLEMS, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-00989 


EFFLUENT  DISPOSAL, 

Lactose  Co.  of  New  Zealand  Ltd.,  Kapuni. 

J.M.Wood. 

New  Zealand  Journal  of  Dairy  Technology,  Vol  4, 

No  4,  December  1 969,  p  238-242. 

Descriptors:  'Dairy  industry,  'Waste  disposal, 
'Water  pollution  sources.  Legislation,  Administra- 
tion, Organic  wastes,  Biochemical  oxygen  demand, 
Milk,  Oxidation,  Water  pollution  control,  Water 
pollution,  Water  temperature,  Dissolved  oxygen. 
Identifiers:  'New  Zealand,  Water  Pollution  Act, 
Effluent,  Disposal. 

An  increasing  concern  in  the  preservation  of  natu- 
ral water  resources,  and  their  protection  from  pol- 
lution is  appearing  in  New  Zealand  even  though  the 
problem  has  not  reached  serious  proportions  there. 
This  author  has  reviewed  the  New  Zealand  legisla- 
tion with  respect  to  this  problem,  especially  the 
Water  and  Soil  Conservation  Act  of  1967.  He  also 
reviews  some  aspects  of  river  pollution  and  its 
causes  and  effects.  He  finishes  with  a  brief  discus- 
sion of  some  effluent  treatment  and  disposal 
methods,  with  particular  reference  to  the  dairy  in- 
dustry. (Parker-Iowa  State) 
W72-00990 


OCEAN  DUMPING, 

House  of  Representatives,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01U2 


5F.  Water  Treatment  and 
Quality  Alteration 


CHEMISTRY    OF   NATURAL   WATERS   --    IV. 
SATURATION  PH  VALUE, 

National  Inst,  for  Water  Research,  Congella  (South 

Africa).  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-O0576 


REGIONAL  WATER  AND  SEWER  NEEDS  STU- 
DY. 

Southeastern     Illinois     Regional     Planning     and 
Development  Commission,  Harrisburg,  Pa. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-00643 


WATER  FACILITIES. 

Elam  and  Popoff,  Glen  Rock,  N.J. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  561 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  County  Planning  Board,  County  of 
Bergen,  Hackensack,  New  Jersey,  Final  rept  June 
1970.  35  p,  3  fig,  2  tab.  HUD  P- 125. 

Descriptors:  'Planning,  'Water  supply,  'Water 
resources  development,  'Water  distribution  (Ap- 
plied), Urbanization,  Community  development, 
Regional  analysis.  Capital  costs,  Water  demand, 
Administration,  Financing,  Treatment  facilities, 
New  Jersey. 

Identifiers:  Bergen  County  (NJ),  Comprehensive 
plan. 
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Water  facilities  and  problems  in  Bergen  county 
were  analyzed  to  determine  the  needs  and  to 
develop  comprehensive  general  plans  for  all  of  the 
people  in  Bergen  County  and  its  seventy  mu- 
nicipalities. There  are  presently  seventeen  public 
water  distribution  systems  in  Bergen  County,  six- 
teen of  which  are  owned  by  municipal  water  de- 
partments and  the  seventeenth  by  the  Hackensack 
Water  Company.  Approximately  98  percent  of  the 
County's  population  is  served  by  these  systems, 
which  had  a  total  average  daily  water  consumption 
of  over  100  MGD  in  1969.  Residents  in  the  un- 
served areas  are  dependent  upon  individual  wells 
for  their  water.  The  report  includes  design  criteria, 
and  analyzes  the  adequacy  of  each  water  system  in 
the  County  for  meeting  projected  water  demands. 
A  regional  solution  is  proposed  for  the  municipal- 
ties  in  the  northwest  section  of  the  County  by  creat- 
ing a  Northwest  Service  Area.  Methods  suggested 
for  administering  the  proposed  facilities  and  the 
availability  of  financial  aid  are  discussed.  Estimated 
construction  and  operating  costs  are  presented.  A 
long  range  solution  to  water  supply  problems  is 
presented  as  a  guide  for  County  officials. 
(Poertner) 
W72-00644 


ANALYSIS     OF     COMPREHENSIVE     WATER 
SUPPLY  AND  SEWAGE  DISPOSAL  STUDIES. 

Ulster   County    Planning   Board,    Kingston,    New 

York. 

For  primary  bibliographic  entry  see  Field  05  D. 

W72-00646 


WATER  AND  SEWER  SERVICE  AREAS. 

Central  Connecticut  Regional   Planning  Agency, 

New  Britain. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-00647 


GENERAL  PLAN  FOR  WATER  AND  WASTE- 
WATER SYSTEMS. 

Chino  Basin  Municipal  Water  District,  San  Bernar- 
dino, Calif. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-00648 


HYGIENIC  ASSESSMENT  OF  THE  TRACE 
ELEMENTS  COMPOSITION  OF  DRINKING 
WATER,  OBTAINED  BY  PARTIAL  DESALINA- 
TION METHODS,  (IN  RUSSIAN), 
Institute  of  General  and  Municipal  Hygiene, 
Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00650 


SUBSTANTIATION  OF  THE  MAXIMUM  PER- 
MISSIBLE CONCENTRATION  OF  TH232  AND 
OF  NATURAL  THORIUM  IN  DRINKING 
WATER,  (IN  RUSSIAN), 

Institut     Gigieny     Truda      i      Professionalynykh 

Zabolevanii,  Moscow. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-00656 


WIDE  VARIATIONS  OF  FLUORIDE  SUPPLY 
TO  INFANTS  AND  THEIR  EFFECT, 

Karolinska  Institutet,  Stockholm  (Sweden).  Dept. 

of  Cariology. 

Y.  Ericsson,  and  Ulla  Ribelius. 

Caries  Res.  5(1):  78-88.  Illus.  1971. 

Identifiers:  Fluoride,  Infants,  Variations. 

Infant  feeding  with  water-diluted  cow's  milk  or,  still 
more,  dry-milk  formulas  supplies  many  times 
greater  fluoride  doses  than  breast-feeding,  already 
with  low  water  fluoride  content.  An  investigation  of 
260  school  children  in  Uppsala  (1.2  ppm  F  in  the 
drinking  water)  showed  only  an  insignificant  trend 
towards  increased  enamel  mottling  in  typically  for- 
mula-fed children,  compared  to  breast-fed  chil- 
dren. Among  25  children  in  the  small  community 
Billesholm  (5.5  ppm  F  in  the  drinking  water)  the 
same   trend   was  only   slightly   stronger.   No   dif- 


ference in  caries  rate  was  found  between  breast-fed 
and  bottle-fed  children  in  any  of  these  communi- 
ties. No  health  hazard  seems  to  be  involved  in  any 
of  these  fluoride  doses,  but  the  need  to  consider  all 
the  factors  that  can  be  changed  when  introducing 
new  nutritional  and  therapeutic  methods  is  pointed 
out. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00696 


FIELD  TECHNIQUES  FOR  REMOVING 
NITRATES  FROM  DRAINAGE  WATER, 

Bureau  of  Reclamation,  Fresno,  Calif.  Westlands 
Water  District. 

John  W.  Williford,  John  A.  McKeag,  and  William 
R.  Johnston. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  p  167-171,  1971.  5  fig,  4  tab,  7  ref. 

Descriptors:  *  Irrigation  water,  *  Drainage  water, 
•Nitrates,  Agriculture,  Denitrification,  Costs, 
Water  purification,  Separation  techniques,  Califor- 
nia. 

Identifiers:  San  Luis  Drain  (Calif),  San  Luis 
Wasteway  (Calif),  Deep  trench  technique,  Barley 
straw  cover,  Water  grass  plots. 

A  3.3  day  detention  of  drainage  water  in  a  deep 
trench  filled  with  barley  straw  reduced  nitrate  con- 
centration of  agricultural  drainage  water  from  35 
to  less  than  2  ppm.  A  2  day  detention  of  drainage 
water  ina  a  shallow  grass  plot  reduced  nitrate  con- 
tent from  70  to  less  than  10  ppm.  The  cost  of  treat- 
ments per  acre-foot  of  drainage  water  containing 
70  ppm  of  nitrate  was  estimated  between  $1.50  and 
$1.90.  (Wilde-Wisconsin) 
W72-00840 


MODELING  A  RIVER. 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-00854 


HIGH-ENERGY    RADIATION    SYNTHESIS   OF 
OZONE  FOR  WATER  TREATMENT, 

Brookhaven  National  Lab.,  Upton,  N.Y. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-00867 


MODERN  CONCEPT  OF  DISINFECTION, 

Public  Health  Service,  Cincinnati,  Ohio.  Bureau  of 

Water  Hygiene. 

Shih  L.Chang. 

Journal    of    the    Sanitary    Engineering    Division, 

ASCE,  Vol  97,  No  SA  5,  October  197 1.  p  689-707, 

2  tab,  87  ref. 

Descriptors:  'Disinfection,  *Viricides,  'Bacteri- 
cides, Mathematical  studies,  Statistical  methods, 
Systems  analysis.  Bacteria,  Virus,  Data  collection, 
Microorganisms,  Coliforms,  Proteins,  Chlorina- 
tion,  Waste  water  treatment,  *Water  treatment. 
Identifiers:  'Destruction  rate  constant,  'Cysts, 
Gaseous  agents,  Chemical  agents,  Physical  agents. 

Disinfectants  were  grouped  into  6  categories:  ( I ) 
oxidizing  agents;  (2)  cations  of  heavy  metals;  (3) 
and  (4)  quaternary  ammonium  and  pyridinium 
compounds;  (5)  gaseous  agents;  and  (6)  physical 
agents.  Microorganisms  were  classified  as  amoebic 
cysts,  bacteria,  or  viruses,  with  the  spores  omitted. 
Disinfection  literature  was  critically  reviewed,  and 
the  quantitative  data  analyzed  in  an  effort  to 
develop  a  modern  disinfection  concept,  the 
chemistry  of  disinfectants,  the  cyto-structure  and 
physical  state  of  microorganism,  their  reaction  as  a 
rate  process,  and  the  interference  of  chemical  and 
physical  factors  in  the  reaction  medium.  Syste- 
matization  of  disinfection  design  and  operation 
data  was  suggested,  requiring  the  setting  of  a  stan- 
dard destruction  rate  and  giving  the  various  con- 
stants and  other  quantitative  parameters  for  each 
disinfectant  as  a  chemical  species.  (Lowry-Texas) 
W72-00908 
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CRAWFORD  V  YEATTS  (SALINE  POLLUTION 
OF  FARMLAND  FROM  OIL  DRILLING). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00572 


TRILLINGHAM  V.  ALASKA  HOUSING 
AUTHORITY  (POLLUTION  OF  PERCOLATING 
WATERS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00575 


LANDERS  V.  EAST  TEXAS  SALT  WATER 
DISPOSAL  CO.  (JOINDER  OF  POLLUTERS  AS 
DEFENDANTS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00585 


LANDERS  V.  EAST  TEXAS  SALT  WATER 
DISPOSAL  CO.  (ESCAPE  OF  OIL  AND  SALT- 
WATER INTO  LAKE). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00658 


RATZLAFF  V.  FRANZ  FOODS  OF  ARKANSAS 
(VIOLATION  OF  CONTRACT  NOT  TO  OVER- 
SATURATE  CITY  SEWER  SYSTEM), 

For  primary  bibliographic  entry  see  Field  06E. 
W  7  2-00661 


STATE  V.  DAIRYLAND  POWER  COOP 
(POWER  OF  ATTORNEY  GENERAL  TO 
ABATE  PUBLIC  NUISANCE  IN  OPERATION 
OF  POWER  PLANT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00662 


CHILLISQUAQUE  CREEK  WATERSHED  ASS'N 
V.  SANITARY  WATER  BD.  (ADMINISTRATIVE 
DISCRETION  IN  GRANTING  PERMITS  FOR 
WASTE  DISCHARGES). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00704 


A  CHALLENGE  FOR  THE  PRESIDENT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00707 


THE  ROLE  OF  MICROORGANISMS  GROW- 
ING ON  OIL  IN  THE  SELF-CLEANING  AND  IN- 
DICATION OF  OIL  POLLUTION  IN  THE  SEA, 
(IN  RUSSIAN), 

Institute     of    Biology     of    the     Southern     Seas, 
Sevastopol  (USSR). 
O.  G.  Mironov. 

Okeanologiya.  10  (5):  820-827.  Illus.  Map.  1970. 
English  summary. 

Identifiers:  Bacteria,  Cleaning,  Growing,  Microor- 
ganisms, Oil,  Pollution,  Sea,  Self. 

The  microorganisms  isolated  from  the  water  of  the 
Black  Sea  and  Indian  Ocean  can  be  grown  on  oil 
and  oil  products  using  them  as  the  only  source  of  C 
and  energy.  This  suggests  a  possible  oxidation  of  oil 
products  that  find  themselves  in  the  sea.  However, 
the  overwhelming  majority  of  hydrocarbon  oxidiz- 
ing microorganisms  show  their  ability  to  grow  not 
only  on  hydrocarbons  but  also  on  other  carbon 
sources,  for  instance,  on  peptones.  Therefore  when 
hydrocarbon  and  non-hydrocarbon  sources  of  C,  in 
particular  oil  and  sewage  are  in  the  sea  simultane- 
ously, the  self-cleaning  of  the  sea  area  from  organic 
components  of  the  sewage  will  be  more  rapid  than 
the  rate  of  oil  decay  in  the  sea  water.  A  close  rela- 
tion between  the  presence  in  the  sea  of  hydrocar- 
bon oxidizing  microorganisms  and  oil  pollution  of 
the  sea  water  gives  every  reason  to  regard  this 
group  of  bacteria  as  an  oil  pollution  indicator. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00709 
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FRADICATING  CERATOMYXA  SHASTA 
FROM  INFECTED  WATER  BY  CHLORINA- 
TION  AND  ULTRAVIOLET  IRRADIATION 

California  State  Dept.  of  Fish  and  Game,  Sacra- 
mento. 

Gerald  W.  Bedell. 

Progr  Fish-Cult.  33(1).  5  1-54.  Illus.  1971 . 
Identifiers:       Ceratomyxa-Shasta,      Chlonnation, 
Elimination,    Eradicating,    Infected,    Irradiation, 
Parasite,  Trout,  UV. 

Although  neither  UV  irradiation  nor  chlorination 
completely  prevented  occurrence  of  C.  shasta 
among  rainbow  trout,  test  results  were  encourag- 
ing Indications  were  that  either  method  could 
completely  eliminate  Ceratomyxa  from  infected 
water-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00739 

RYAN  V.  PITKIN  IRON  CO.  (VALIDITY  OF 
PERMIT  TO  BUILD  CAMPSITE  AND  SEWAGE 
DISPOSAL    PLANT    ON    NATIONAL    FOREST 

LANDS).  L-  C-     M«P 

For  primary  bibliographic  entry  see  Field  06h. 
W72-00740 

GUTHRIE  V.  ALABAMA  BY-PRODUCTS  CO. 
(FEDERAL  QUESTION  JURISDICTION  UNDER 
THE  RIVERS  AND  HARBORS  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00749 


WATER  SUPPLY  AND  SEWAGE  FACILITIES 
PLAN,  UPDATE-1970,  LEHIGH  AND 
NORTHAMPTON  COUNTIES,  PENNSYL- 
VANIA. „,  _ 
Lehig-Northampton  Counties  Joint  Planning  Com- 
mission, Lehig  Valley,  Pa. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  586,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Project  report,  January,  1 97 1 .  1 1 8  p. 
HUD-PA-290. 

Identifiers:  'Regional  planning,  *Sewers  regional 
planning,  Populations,  Projection,  "Lehig  County, 
Pennsylvania,  'Northampton  County,  Pennsyl- 
vania. 

The  1970  Update  of  the  Joint  Planning  Commis- 
sion's 1966  Water  and  Sewer  Plan  includes  several 
items.  These  are:  a  thorough  inventory  of  sewer 
and  water  installations  that  have  been  made  since 
completion  of  the  original  Water  and  Sewer  Plan;  a 
re-evaluation  of  the  criteria  used  in  the  first  plan  to 
determine  their  applicability  of  the  real  problems  in 
implementing  the  regional  plan  over  the  past  four 
years;  and  the  establishment  of  a  priority  program 
for  future  water  and  sewer  facilities. 
W72-00750 

THE  ECOLOGICAL  CRISIS-MAN'S  ULTI- 
MATE CHALLENGE, 

For  primary  bibliographic  entry  see  Field  06b. 
W72-00751 


WATER  POLLUTION, 

Senate,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00790 

INTRODUCTION  OF  A  BILL  TO  ESTABLISH 
AN  ENVIRONMENTAL  QUALITY  ADMINIS- 
TRATION, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00793 

REVISED  OBJECTIVES  FOR  DESIGN  OF 
URBAN  STORMWATER  SYSTEMS  IN  THE 
PUGET  SOUND  REGION, 

Washington     Univ.,     Seattle.     Inst,     of     Forest 

Resources. 

David  D.  Wooldridge. 


Available  from  the  National  Technical  Information 
Service  as  PB-204  229,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report,  September, 
1971.  27  p,  2  fig,  7  tab,  15  ref.  OWRR  B-035- 
WASH(l). 

Descriptors:  *Storm  runoff,  *Storm  drains, 
•Drainage,  Drains,  Subsurface  runoff,  Runoff, 
Sewage,  Waste  water,  Ecology,  Design,  Planning, 
•Urbanization,  Cities,  Washington,  Infiltration, 
Soils,  'Ecosystems,  Costs,  Attitudes. 
Identifiers:  *Urban  drainage,  'Seattle  (Wash), 
Storm  water,  * Puget  Sound  region 

Objectives  of  current  designs  for  urban  storm  ru- 
noff systems  specify:  ( I )  draining  all  surface  water 
(for  25  year  rain  storms)  from  the  entire  design 
area  and  (2)  removing  this  water  with  less  than  15 
minutes  of  surface  travel  time.  These  objectives 
require  an  average  investment  of  7,600  dollars  per 
acre  in  conduit  systems.  The  current  rate  of  popu- 
lation growth  suggests  a  rate  of  urbanization  of 
5  000  to  6,700  acres  per  year  or  a  cost  for  urban 
storm  runoff  systems  of  40  million  dollars  per  year. 
To  date  the  electorate  on  two  occasions  has  refused 
funds     necessary     to     provide     such     systems. 
Reluctance  of  a  majority  of  the  populace  to  commit 
needed  financial  support  coupled  with  concern  for 
the  impacts  of  such  systems  on  urban  environmen- 
tal quality  deemed  examination  of  the  above  objec- 
tives necessary.  This  examination  has  been  made 
including    review   of  effects   of   urbanization    on 
physical    hydrology    and    the    hydrologic    cycle. 
Above   objectives   are   indeed   incompatible   with 
current  goals  of  urban  environmental  quality  and 
maintenance  of  standards  of  stream  ecology.  If  cur- 
rent goals  of  urban  environmental  quality  are  ac- 
cepted,  this   revised   objective   for   storm    runoff 
removal  must  also  be  accepted:  Storm  runoff  from 
any  given  area  may  not  be  altered  in  timing  or 
delivered  at  rates  exceeding  the  current  or  natural 
rate.  Investigation  of  methods  of  achieving  this  ob- 
jective is  continuing. 
W72-00797 

PLANKTON    ASSOCIATIONS    AND    RELATED 
FACTORS  IN  A  HYPEREUTROPHIC  LAKE, 

Washington     Univ.,     Seattle.     Water     and     Air 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-00798 

DILUTION   AS  A  CONTROL  FOR  NUISANCE 
ALGAL  BLOOMS, 

Washington     Univ.,     Seattle.     Water     and     Air 

Resources  Div. 

Eugene  B.  Welch,  James  A.  Buckley,  and  Ronald 

M.Bush. 

Partial   Project   Completion    Report,    August   31, 

1971.  39  p,  14  fig,  8  tab,  18  ref.  OWRR  A-034- 

WASH(2). 

Descriptors:  'Waste  dilution,  Water  pollution  con- 
trol, 'Nuisance  algae,  'Eutrophication,  Lakes, 
Washington,  'Algal  control,  Nutrients,  Biomass, 
'Cyanophyta,  Plant  growth.  Plankton. 
Identifiers:  'Moses  Lake  (Wash),  Hypereutrophic 
lakes. 

Experiments  were  conducted  in  situ  in 
hypereutrophic  Moses  Lake  in  eastern  Washington 
to  determine  the  effect  of  low-nutrient  dilution 
water  on  growth  and  dominance  of  nuisance  blue- 
green  algae,  the  mechanism  of  effect  and  suggest 
possible  control  measures  by  comparison  with 
results  from  a  successful  control  program  in  Green 
Lake  in  Seattle.  The  addition  of  low-nutrient 
Columbia  River  water  to  Moses  Lake  water 
reduces  the  subsequent  maximum  biomass  of 
nuisance  blue-green  algae  attained  in  the  dilution 
water-lake  water  mixture  in  direct  proportion  to 
the  amount  of  dilution  water  added.  In  contrast  to 
biomass,  the  relationship  between  dilution  water 
addition  and  maximum  growth  rate  of  blue-green 
algae  is  non-linear.  Growth  rate  remained  high 
(two  doublings  per  day)  and  relatively  constant  at 
lake  water  concentrations  down  to  about  50%  and 


then  dropped  rapidly  to  negative  rates  at  0%  lake 
water.  Comparison  of  results  of  dilution  water  addi- 
tion to  Green  Lake  in  Seattle  with  experimental 
and  calculated  potential  effects  of  dilution  water  in 
Parker  Horn  of  Moses  Lake  allowed  estimates  of 
dilution  rates  that  might  offer  some  control  of  blue- 
green  algae  blooms.  Addition  of  low-nutrient  river 
water  at  about  1%  per  day  would  be  expected  to 
result  in  a  lake  water-river  water  mixture  that 
would  reduce  maximum  growth  rate  by  one  half  in 
about  150  days  and  reach  a  steady  state  biomass  in 
about  200  days.  (See  also  W72-00798) 
W72-00799 

A  BILL  TO  PROVIDE  A  NATIONAL  COMMIT- 
MENT FOR  FINANCING  OF  EXPANDED  PRO- 
GRAMS UNDER  THE  FEDERAL  WATER  POL- 
LUTION  CONTROL  ACT, 

Senate,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00804 

FEDERAL    WATER    POLLUTION    CONTROL 

ACT, 

House  of  Representatives,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-008U 

INTRODUCTION  OF  CLEAN  LAKES  ACT  OF 

1970, 

Senate,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00831 

SIX     BILLS     TO     IMPLEMENT     THE     PRE- 
SIDENT'S ENVIRONMENTAL  PROGRAM, 

House  of  Representatives,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  06E. 

W72-00832 

DETERGENT  POLLUTION  CONTROL  ACT  OF 

1970, 

House  of  Representatives,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-00839 


MANAGING  OUR  ENVIRONMENT. 

Agricultural  Research  Service,  Washington,  D.  C. 

Dept  of  Agriculture,  Washington  D  C,  Agriculture 
Information  Bulletin  No  35  1 ,  April  1 97  1 .  48  p. 

Descriptors:  'Management,  'Environment, 
'Agriculture,  'Water  pollution  control,  Sediments, 
Farm  wastes,  Nutrients,  Phosphorus,  Algae, 
Nitrates,  Water  reuse,  Salinity,  Pesticides, 
Livestock,  Waste  disposal,  Oxidation  lagoons. 
Dehydration,  Runoff,  Radioactivity,  Fallout, 
Biocontrol,  Insect  control,  Irrigation.  Predation, 
Parasitism,  Insect  resistance,  Insect  attractants. 
Precipitation  (Atmospheric),  Genetics,  Erosion 
control.  Air  pollution.  Trees. 

Identifiers:  Fecdlots,  Composting,  Plant  residues, 
Recycling  food.  Processing  wastes,  Pathogens, 
Bioenvironmental  controls. 

Some  of  the  major  problems  in  agricultural 
research  dealingwith  new  and  older  methods  of  en- 
vironmental management  are  described  in  an  effort 
toward  interesting  the  public  in  preservation  of  the 
quality  of  our  environment.  General  material  is 
presented  under  the  subjects  'Protecting  land, 
water  and  waterways,'  Management  of  farm 
wastes,'  "Recycling  food  processing  wastes,'  'New 
ways  to  fight  pests-alternatives  to  pesticides,'  and 
A  green  world-a  clean  world."  Among  the 
problems  discussed  are  prevention  of  animal  wastes 
reaching  waters,  phosphorus  from  human  wastes 
and  detergents,  multiple  water  reuse,  and  salinity  in 
irrigated  lands  of  the  Southwest.  Scientists  are  try- 
ing to  prevent  pesticide  residues  in  soil  and  water 
and  avoid  pesticide  overuse.  Fallout  from  nuclear 
weapon  testing  calls  for  various  decontamination 
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treatments;  food  processing  waste  disposal  and 
recycling  is  described,  and  recovery  of  potable 
water  from  seawater  by  reverse  osmosis.  Alterna- 
tives to  pesticides  are  destruction  of  insects  and 
weeds  by  introduction  of  predators,  parasites,  and 
pathogens  which  feed  on  or  infect  pests;  resistant 
varieties,  attractants,  genetic  control,  bioenviron- 
mental  controls,  and  hormone  and  daylight 
manipulation.  (Jones-Wisconsin) 
W72-00846 


LABORATORY  TESTS  FOR  PLANT  OPERA- 
TION CONTROL  AND  STREAM  QUALITY 
MEASUREMENT, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-00849 


MODELS  FOR  MULTICOMPONENT  MICROBI- 
AL ECOSYSTEMS, 

Clemson  Univ.,  S.C.  Div.  of  Interdisciplinary  Stu- 
dies. 

H.  R.  Bungay,  and  M.  J.  B.  Paynter. 
Preprint,  American  Institute  of  Chemical  Engineer 
National  Meetings,  Cincinnati,  Ohio.  OWRR  A- 
0I6-SC(3). 

Descriptors:      *Simulation     analysis,     'Computer 
models,       *  Mathematical       models,       *  Aquatic 
microbiology,    "Input-output   analysis,    Biological 
communities,  Predation,  Ecology. 
Identifiers:  'Lotka-Volterra,  *Monad  equations. 

Future  improvements  in  fields  such  as  biological 
waste  treatment,  stream  purification,  ruminant 
nutrition,  food  and  soil  microbiology  and  industrial 
fermentations  depend  on  a  greater  understanding 
of  microbial  ecology.  Numerous  variables  and  ob- 
scure interrelationships  make  data  interpretation 
very  difficult.  This  paper  combined  known  organ- 
isms in  continuous  culture  in  order  to  characterize 
the  features  of  general  classes  of  associations. 
Promising  aspects  of  ecosystems  for  exploration 
and  rapid  screening  of  various  permutations  of 
parameters  were  accomplished  by  computer  simu- 
lation. Models  of  two-member  interactions  and 
simulation  of  three  and  four-member  systems  pro- 
vided insight  into  the  behavior  of  more  complex 
ecosystems.  Predation  was  researched  extensively. 
Some  systems  based  on  predation  and  simple  com- 
petition in  continuous  culture  were  described  in 
detail.  Simulations  were  performed  in  CSMP  for 
the  IBM  360  computer.  Simulation  permitted  exact 
definition  of  the  system  by  means  of  the  assump- 
tions used  in  constructing  the  model  and  laboratory 
research  provided  meaningful  data  from  which 
coefficients  and  characteristics  could  be  derived. 
The  computer  approach  allows  rapid  testing  of 
ideas,  and,  together  with  laboratory  research,  is 
providing  a  foundation  for  ecological  analysis. 
(Markell-Cornell) 
W72-00855 


APPLICATION  OF  A  LARGE  SCALE  NON- 
LINEAR PROGRAMMING  ALGORITHM  TO 
POLLUTION  CONTROL, 

Purdue  Univ.,  Lafayette,  Ind. 

G.  Graves,  D.  Pingry,  and  A.  Whinston. 

Research  Report,  August  1971.  54  p,  5  fig,  5  tab 

14  ref.  OWRR  B-020-1ND  (3). 

Descriptors:  'Simulation  analysis,  'Mathematical 
models,  'Pollution  abatement,  'Dissolved  oxygen 
level,  'River  systems,  'Water  quality  control, 
Treatment  facilities,  Estimating,  Flow  rates. 
Identifiers:  'Streeter-Phelps,  'West  Fork  White 
River. 

This  six  part  report  presented  a  large  scale  mon- 
linear  mathematical  model  whose  objective  func- 
tion was  to  minimize  the  total  cost  of  pollution 
abatement  structures  subject  to  water  quality  ( level 
of  dissolved  oxygen)  in  each  section  of  river  better 
than  some  given  set  of  quality  goals.  Unlike  most 
programming  models,  it  was  assumed  that  the  level 


of  effluent  flow  affects  the  reae  ration  rate  and  flow 
velocity.  Therefore,  the  effect  of  flow  on  the 
reaeration  coefficient  would  be  significant  and  the 
quality  constraints  nonlinear.  A  river  simulation 
model  considered  the  following  treatment  alterna- 
tives: flow  augmentation,  treatment  plants  (re- 
gional and  at  polluter)  and  bypass  piping.  The 
simulation  model  also  used  nonlinear  equations.  By 
means  of  the  objective  function,  a  nonlinear  pro- 
gramming model  provided  a  decision-making 
criteria  to  select  least-cost  treatment  abatement 
program  for  a  given  set  of  quality  goals.  To  solve 
the  programming  problem,  a  stepwise  algorithm 
method  with  1 6  subroutines  was  used.  DOCAL  was 
the  computer  program  used.  Finally,  the  model  was 
applied  to  the  West  Fork  White  River  in  Indiana 
with  some  modifications.  (Markell-Cornell) 
W72-00856 


PLANNING  FOR  POLLUTION  CONTROL  -  A 
CRITICAL  SURVEY, 

Purdue  Univ.,  Lafayette,  Ind. 

D.  Pingry,  and  A.  Whinston. 

August  1971.  30  p,  1  fig,  34  ref.  14-31-001-3080 

OWRRB-020-IND(4). 

Descriptors:  'Optimum  development  plans, 
'Mathematical  models,  'Linear  programming, 
'Simulation  analysis,  'Resource  allocation,  'River 
basin,  Pollution  abatement,  Estimating,  Cost- 
benefit  analysis,  Water  quality  control. 
Identifiers:  'Streeter-Phelps. 

A  survey  of  mathematical  models  of  a  river  basin 
was  presented  which  examined  the  cost  and  river 
water  quality  resulting  from  alternative  approaches 
to  water  pollution  control.  The  applicability  of  the 
models  was  analyzed.  Specifically,  the  following 
topics  were  studied:  ( 1 )  the  general  structure  of  the 
planning  models;  (2)  the  explicit  formulation  of  ex- 
isting basin  planning  models;  (3)  the  limitations  of 
the  current  basin  models;  and  (4)  priorities  for  fu- 
ture research.  The  general  structure  of  the  models 
took  the  form  of  a  constrained  optimization 
problem.  Steady  state  variables  included  effluent, 
tributary  and  groundwater  flows  and  the  quality 
parameters  of  these  flows.  Control  variables  were 
those  subject  to  alteration  by  the  basin  authority. 
Important  water  quality  parameters  were  dissolved 
oxygen  level  and  water  temperature.  Linear  con- 
straints and  functions  were  used,  thus  most  models 
reviewed  used  linear  programming  as  a  solution 
technique.  Technical  (inadequate  data  base), 
economic  (difficulty  of  estimating  cost  functions) 
and  social-political  problems  (lack  of  public  or 
private  organizations  with  authority  to  implement  a 
basin  solution)  were  found  to  limit  implementation 
of  the  current  basin  models.  It  was  concluded,  how- 
ever, that  a  primary  objective  of  future  research 
would  be  the  collection  and  organization  of  a  data 
base.  (Markell-Cornell) 
W72-00857 


A  WATER  QUALITY  PREDICTION  MODEL 
AND  A  WATER  QUALITY  SIMULATION  PRO- 
GRAM FOR  THE  WABASH  RIVER, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  05B 

W72-00860 


FINANCING  MUNICIPAL  SOLID  WASTE 
MANAGEMENT  SYSTEMS, 

Department  of  Health,  Education,  and  Welfare, 
Cincinnati,  Ohio.  Bureau  of  Solid  Waste  Manage- 
ment. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-00864 


ENVIRONMENT  IN  DANGER  OF  COLLAPSE, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-00865 


AN  INVESTIGATION  OF  ALTERNATE  WAST1 
MANAGEMENT  POLICIES  IN  A  RIVER  BASIN 

Clemson  Univ.,  S.C. 

Guy  E.  Slagle,  Jr. 

Master's  Thesis  Dec.  1970.  105  p,  26  fig,  36  tab  3 

ref.  OWRRB-017-SC(5). 

Descriptors:  'Regions,  'Water  quality  control 
'Cost-benefit  analysis,  'Waste  water  treatment 
Regional  analysis,  Economies-of-scale,  Transporta 
tion,  Cost  sharing,  Watersheds  (Basins),  Legisla 
tion,  Water  policy.  Outlets. 

Most  previous  regional  wastewater  treatmen 
schemes  have  included  only  wastewater  treatmen 
at  the  source.  To  broaden  the  decision  base,  severa 
straight  forward  basin  waste  treatment  policie: 
were  considered  for  a  simple  hypothetical  rivei 
basin,  including:  (1)  'Bad  neighbor'  policy;  (2 
Equal  percent  policy;  (3)  One  facility-one  outfall 
(4)  one  facility-three  outfalls  discharging  equa 
waste  quantities;  and,  (5)  one  facility-three  outfall; 
discharging  different  waste  quantities.  By  examin 
ing  the  hypothetical  situation,  it  is  readily  apparent 
that  each  individual  region  or  basin  must  be  studied 
separately  in  order  to  arrive  at  a  least  cost-greatesl 
benefit  solution.  The  cost  of  a  basin  policy  was 
shown  to  be  a  function  of  several  factors,  including 
the  water  quality  standard,  quantity  of  waste 
generated;  distance  between  waste  sources,  and 
stream  conditions.  Each  of  the  policies  studied 
were  capable  of  being  the  least  cost  solution  under 
certain  conditions,  and  in  many  cases,  more  than 
one  of  the  policies  would  be  of  approximately  the 
same  least  cost.  Therefore,  the  function  of  a  re- 
gional authority  was  demonstrated  to  be  one  of  in- 
vestigation, study,  and  recommendation  of  policy, 
as  well  as  implementation  of  the  policy  chosen. 
(Lowry-Texas) 
W72-00913 


MASS  CULTURING  OF  ALGAE  IN  CON- 
TROLLED LIGHT-DARK  DETENTION 
SYSTEMS:  I.  EFFECTS  OF  CULTURE  DENSI- 
TY, 

Norwich  Univ.,  Northfield,  Vt.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-009I7 


WATER  QUALITY  STANDARDS, 

For  primary  bibliographic  entry  see  Field  06E 
W72-009I8 


LEGISLATION  TO  AMEND  THE  REFUSE  ACT 
FOR  INDIVIDUAL  CIVIL  ACTS  AGAINST 
WATER  POLLUTERS, 

United  States  House  of  Representatives. 
For  primary  bibliographic  entry  see  Field  06E 
W72-00919 


WEYERHAEUSER'S  TREATMENT  OF  PULP 
AND  PAPER  WASTES  AT  THE  PLYMOUTH, 
NORTH  CAROLINA  COMPLEX, 

Weyerhaeuser  Co.,  Plymouth,  N.C. 

For  primary  bibliographic  entry  see  Field  05D 

W72-00920 


THE   FOOD   INDUSTRY'S  INVOLVEMENT  IN 
ENVIRONMENTAL  CONCERNS, 

National  Canners  Association,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-00929 


THE  EFFECT  OF  MAJOR  INDUSTRIAL  SPILLS 
UPON  STREAM  ORGANISMS, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg,  Va.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-00934 
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SYMPOSIUM       ON       ENGINEERING       WITH 
NUCLEAR  EXPLOSIVES. 

American  Nuclear  Society,  Washington,  D.C.;  and 
Atomic  Energy  Commission,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08H. 
W72-00966 


WATER  POLLUTION, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-00973 

WATERS-APPLICATION  OF  PESTICIDES. 

Public  Laws  of  Maine,  197  1,  ch  377,  sees,  1454A, 
1455,  1458,  Maine  Legislative  Service,  p  445-446. 

Descriptors:  *Maine,  *Pesticides,  *Application 
methods,  *  Permits,  Pest  control,  Adoption  of  prac- 
tices, Control,  Inspection,  Standards,  Regulation, 
Legal  aspects.  Water  pollution,  Water  pollution 
sources,  Water  pollution  control,  Pollution  abate- 
ment. Legislation,  Administrative  agencies. 

Applying  pesticides  to  or  in  any  river,  stream, 
pond,  or  tributary  is  prohibited  without  a  permit 
from  the  State  Board  of  Pesticides  Control.  Appli- 
cations for  permits  must  be  submitted  in  proper 
form  at  least  thirty  days  prior  to  the  date  for  appli- 
cation of  the  pesticides.  If  the  Board  finds  that  the 
proposed  application  of  pesticides  conforms  with 
applicable  laws  and  regulations  and  is  unlikely  to 
adversely  affect  any  plant  or  animal  life  other  than 
that  sought  to  be  controlled  it  may  grant  the  per- 
mit. The  Board  may  attach  to  the  permit  such 
reasonable  terms  and  conditions  such  as:  (1) 
reasonable  periodic  inspections,  (2)  maintenance 
of  records  and  (3)  furnishing  of  reports.  Each  day 
of  operation  without  a  permit  constitutes  a  separate 
offense.  (Gallagher-Florida) 
W72-00995 


TORT  LIABILITY  RESULTING  FROM  MINING 
OPERATIONS, 

D.  E.  Schwinn. 

Rocky  Mountain  Mineral  Law  Institute,  Vol  8,  p 

461-507,  1963.47p,245ref. 

Descriptors:  *Mining,  *Legal  aspects,  *Water  pol- 
lution effects,  *Damages,  Risks,  Soil  mechanics, 
Land  subsidence.  Real  property,  Mineralogy,  Ex- 
cavation, Exploration,  Explosives,  Surface  waters, 
Percolating  water,  Underground  streams,  Water 
rights,  Prior  appropriation,  Structures,  Statutes,  Ju- 
dicial decisions,  Remedies,  Streamflow,  Water  law. 

Tort  liability  may  arise  from  the  pollution  of  or  in- 
terference with  streamflow.  The  pollution  of  sur- 
face and  underground  water  by  prescription  or 
contract  is  examined.  Measuring  damages  to  per- 
colating water  from  pollution  under  the  American 
and  English  rules  is  explained.  The  removal  of  the 
landowner's  subjacent  and  lateral  support  creates 
tort  liability.  Liability  for  damages  to  structures, 
the  application  of  the  statute  of  limitations,  and  the 
assessment  of  damages  for  permanent  and  repara- 
ble injury  are  discussed.  For  an  innocent  trespass, 
resulting  from  the  wrongful  exploration  and 
removal  of  minerals,  the  general  rule  allows 
damages  for  the  value  of  the  'mineral  in  place', 
thereby  awarding  the  trespasser  his  profits.  For  a 
willful  trespass  the  injured  party  is  allowed  the  full 
value  of  the  converted  mineral.  Blasting  with  high 
explosives  may  create  tort  liability  in  which  the  lia- 
bility for  the  actual  physical  invasion  of  plaintiffs 
property  is  absolute  under  liability  without  fault. 
For  damages  caused  by  concussion  or  vibrations 
from  the  blast  there  may  be  either  absolute  liability 
or  liability  based  upon  negligence.  Actions  con- 
stituting negligence  are  discussed.  (Rees-Florida) 
W72-00996 


MARINE      PROTECTION      RESEARCH      AND 
SANCTUARIES  ACT  NEEDED, 

House  of  Representatives,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-00997 


ENVIRONMENTAL  LAW  ABSTRACTS, 

VOLUME  1, 

A  G  C  Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00998 


ENVIRONMENTAL  LAW  ABSTRACTS, 

VOLUME  1, 

A  G  C  Oak  Ridge  National  Lab,  Tenn. 
J.  W.  Curlin,  R.  W.  Deitchman,  and  G.  V.  Ulrikson. 
Available  from  the  National  Technical  Information 
Service   as  ORNL-NSF-2,  $3.00  in   paper  copy, 
$0.95  in  microfiche.  February,  197 1 .  49  p. 

Descriptors:  'Environment,  "Legal  aspects,  ♦Ab- 
stracts, *Information  retrieval,  Bibliographies, 
Technical  writing,  Technical  societies,  Libraries, 
Publications,  Editing,  Reviews,  Data  storage  and 
retrieval,  Data  processing,  Environmental  effects. 
Water  pollution.  Air  pollution,  Natural  resources, 
Environmental  engineering,  Federal  government, 
Organizations,  Judicial  decisions,  Legislation,  Ad- 
ministrative agencies,  Documentation. 

The  legal  profession's  main  vehicle  of  information 
and  discussion,  the  legal  periodical,  is  generally  not 
accessible  to  environmental  scientists.  The  'En- 
vironmental Law  Abstracts'  seeks  to  bridge  the 
communication  gap  between  scientist  and  lawyer. 
The  first  volume  is  a  selected  annotation  incor- 
porating a  diversity  of  titles  rather  than  an  ex- 
haustive treatment  of  one  subcategory.  Current 
and  past  environmental  articles  will  be  abstracted 
in  subsequent  volumes.  The  approach  is  to  utilize 
several  bibliographic  sources  including  The  index 
of  Legal  Periodicals'.  Titles  will  be  abstracted 
within  the  following  subject  areas:  ( 1 )  air  pollution, 
(2)  environmental  control,  ( 3 )  forests  and  forestry, 
(4)  marine  resources,  (5)  natural  resources,  (6) 
public  lands,  (7)  regional  planning,  (8)  science,  (9) 
territorial  waters,  (10)  waters  and  watercourses, 
(11)  zoning,  (12)  pollution,  and  (13)  drainage.  A 
key  word  thesaurus  is  subdivided  as  to:  ( 1 ) 
recipients,  (2)  causal  agents,  (3)  legal  factors.  It 
describes  legal  factors  involved,  while  being  com- 
patible with  existing  scientific  word  lists.  An  exam- 
ple of  the  organizational  format  of  an  abstract  is 
shown.  A  permuted  word  index  and  a  key  word 
index  follow  the  abstracts  contained  in  this  issue. 
(Rees-Florida) 
W72-00998 


REMARKS    BY    U.   K.   ATTORNEY    GENERAL 
ON  TORREY  CANYON'  SETTLEMENT. 

International  Legal  Materials,  Vol  9,  p  633-635, 
1970.  3  p. 

Descriptors:  "Foreign  countries,  "Ships,  "Oil, 
"Damages,  "Disasters,  Remedies,  Legal  aspects, 
International  law,  Law  of  the  sea,  Water  pollution, 
Water  pollution  sources,  Oily  water,  Compensa- 
tion, Local  governments,  International  commis- 
sions, Insurance,  Oil  industry,  Non-structural  alter- 
natives. 
Identifiers:  "United  Kingdom,  "Oil  spills. 

In  the  House  of  Commons,  the  United  Kingdom's 
Attorney  General  discussed  the  agreement  reached 
between  Britain,  France,  and  the  owners  and  time 
charterers  of  the  Torrey  Canyon.  The  agreement 
involved  the  settlement  of  claims  made  by  the  two 
governments  for  damages  and  expenses  incurred 
when  oil  escaped  from  the  stranded  vessel.  The  ves- 
sel's owners  agreed  to  pay  three  million  pounds  in 
full  settlement  of  the  claims.  The  British  Govern- 
ment had  already  reimbursed  local  authorities  for 
losses  and  expenses.  Since  private  claimants  would 
have  faced  formidable  legal  and  practical  difficul- 
ties in  establishing  claims  in  foreign  courts,  Britain 
and  France  attempted  to  protect  the  legal  rights  of 
these  private  persons.  In  addition  to  public  claims, 
the  owners  agreed  to  offer  a  measure  of  compensa- 
tion to  private  persons  and  firms,  when  their 
damage  was  not  subject  to  insurance  recovery  or 
financial  relief.  A  convention,  to  improve  the  rights 
and  powers  of  coastal  states  in  obtaining  compen- 
sation, is  being  considered  for  losses  arising  from 
oil    spillage.    The    Inter-Governmental    Maritime 


Consultative  Organization  also  called  a  meeting 
after  the  disaster.  (Shelnut-Florida) 
W72-00999 


CLEAN  WATER  FOR  FLORIDA'S  ESTUARIES. 

Summary,  Florida  Public  Meeting,  National 
Estuarine  Pollution  Study,  Federal  Water  Pollution 
Control  Administration,  March  12-13,  1968.  22  p, 
1  3  photo. 

Descriptors.  "Florida,  "Water  pollution  control, 
"Estuaries,  "Coasts,  State  governments,  Federal 
government,  Administrative  agencies,  Administra- 
tive dicisions.  Planning,  Technology,  Industry,  In- 
dustrial wastes.  Commercial  fishing,  Recreation, 
Navigation,  Education,  Agriculture,  Mosquitoes, 
Water  quality,  Water  quality  control,  Water  pollu- 
tion, Water  pollution  sources,  Water  pollution  ef- 
fects. 

The  Clean  Water  Restoration  Act  of  1966 
authorized  the  National  Estuarine  Pollution  Study, 
directing  the  Department  of  the  Interior  to  make  a 
comprehensive  study  of  pollution  in  coastal  and 
estuarine  areas  and  report  to  Congress.  A  public 
meeting  was  conducted  in  Orlando,  Florida  on 
March  12-13,  pursuant  to  the  study.  This  summary 
of  the  meeting  contains  position  statements  of  both 
public  and  private  interests  concerning:  ( 1 )  respon- 
sibility, as  between  state  and  federal  governments, 
for  pollution  control  in  estuaries;  (2)  planning  pro- 
grams for  pollution  control;  (3)  research  programs 
in  pollution  control;  (4)  the  relation  of  industry  to 
pollution  control;  (5)  effects  of  pollution  on  com- 
mercial fishing;  (6)  recreation  in  estuaries;  (7)  the 
effect  of  pollution  upon  navigation;  (8)  education 
of  the  public  for  pollution  control;  and  (9)  the  ef- 
fect of  agriculture  and  mosquito  control  on  pollu- 
tion in  estuaries.  ( Hart-Florida) 
W72-01000 

THE  DEVELOPMENT  OF  BASIC  WATER 
RESOURCE  LAWS  AND  POLICIES  IN  RHODE 
ISLAND. 

Water  Resources  Board,  Providence,  R.  I. 

Comprehensive  Water  and  Related  Land 
Resources  Planning,  Task  No.  15,  Historical, 
Legal,  and  Institutional  Environment  of  Water  and 
Related  Land  Resources  in  Rhode  Island.  97  p,  1 79 
ref. 

A  compendium  of  the  historical,  legal,  and  legisla- 
tive environment  of  Rhode  Island's  water  resources 
is  presented.  Characteristics  of  the  major  alterna- 
tive systems  of  water  rights  are  summarized  to 
demonstrate  the  evolution  of  prevailing  water 
rights  doctrines.  Past  assumptions  of  abundant 
clean  water  caused  legal  emphasis  to  be  placed 
primarily  upon  the  rights  of  riparian  owners, 
limited  only  by  reasonable  use.  Modern  population 
and  industrial  growth  has,  however,  created  a  mas- 
sive pollution  problem,  inadequately  solved  by  ex- 
isting legal  doctrines.  Broader  powers  were  there- 
fore vested  in  public  administrative  agencies  to 
combat  water  pollution.  Riparian  rights,  however, 
remain  the  foundation  of  water  law.  The  present 
state  of  the  doctrine  is  analyzed.  Other  areas  of 
concern  are  treated,  including  surface  waters, 
groundwaters,  and  navigable  waters.  The  status  of 
the  water  pollution  problem  is  described.  Included 
is  an  outline  of  current  legislation  as  well  as  a 
discussion  of  the  dilemma  from  a  judicial  point  of 
view.  The  problems  of  varying  interests  and  rights 
to  water  cannot  be  solved  solely  by  legislators  and 
scientists.  Decisions  about  water  pollution  will  con- 
tinue to  be  made  in  equity  courts,  balancing  future 
needs  with  present  limitations.  (Smiljanich- 
Florida) 
W72-01001 


DISCHARGES: 


LEGAL 


THERMAL 
PROBLEM, 

W.  A.  Thomas. 

Tennessee  Law  Review,  Vol  38,  No  3,  p  369-390, 

Spring  1971.  22  p,  U6rcf. 


61 
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Descriptors:  *Thermal  pollution,  *Nuclear  power- 
plants,  'Water  pollution  control,  *Legal  aspects, 
Water  pollution,  Water  pollution  sources,  Water 
pollution  effects,  Water  quality,  Water  quality  con- 
trol, Hydroelectric  plants.  Agriculture,  Legislation, 
Water  Quality  Act,  Rivers  and  Harbors  Act,  Pollu- 
tants, Pollution  abatement,  Federal  government, 
State  governments,  Administrative  agencies,  Ad- 
ministrative decisions,  Permits. 

The  generation  of  electricity  requires  80%  of  the 
water  used  for  cooling  purposes.  Accordingly  it  is 
the  center  of  the  controversy  over  thermal 
discharges.  Deleterious  environmental  effects 
result  from  thermal  pollution  because  biological 
life  is  adapted  to  a  very  narrow  temperature  range. 
The  physiological  effect  is  an  increased  metabolic 
rate;  increased  susceptibility  to  predators  may  also 
occur.  Moreover,  warmer  water  holds  less  oxygen. 
At  present  the  most  advantageous  use  for  waste 
heat  is  in  aquaculture.  At  common  law,  both 
damages  and  injunctions  have  been  secured  for 
thermal  pollution.  American  decisions  have  also 
prevented  thermal  pollution  under  tort  theories  of 
nuisance  or  riparian  rights.  Although  nuclear 
powerplants  cause  much  thermal  pollution,  the 
Atomic  Energy  Commission  has  no  authority, 
under  statutory  interpretations,  to  consider  thermal 
effects  in  granting  licenses.  Other  remedies  may  be 
available  under  the  Refuse  Act,  Water  Quality  Act, 
or  the  Water  Quality  Improvement  Act.  Adminis- 
trative agencies,  however,  have  little  authority  over 
plants  causing  thermal  pollution.  The  federal  at- 
tack on  thermal  pollution  displays  every  indication 
of  becoming  successful.  The  courts  will  be  called 
upon  to  resolve  novel  technological  issues.  (Hart- 
Florida) 
W72-01002 


ENVIRONMENTAL  LAW-CONSIDERATION 
MUST  BE  GIVEN  TO  ECOLOGICAL  MATTERS 
IN  FEDERAL  AGENCY  DECISIONS-ZABEL  V. 

W.  A.  Goldstein. 

Boston  College  Industrial  and  Commercial  Law 
Review,  Vol  12,  No  4,  p  674-685,  March  1971.  12 
p,  57  ref. 

Descriptors:  'Environmental  effects,  'Administra- 
tive decisions,  'Permits,  'Judicial  decisions,  Water 
pollution,  Environment,  Dredging,  Landfills,  Water 
policy.  Administrative  agencies,  Administration, 
Federal  government,  Water  resources  develop- 
ment, Water  pollution  sources,  Navigation,  Rivers 
and  Harbors  Act,  Submerged  Lands  Act,  Wildlife 
conservation,  Legal  aspects,  Legislation. 

A  recent  environmental  case  is  commented  upon 
and  analyzed.  In  the  case,  the  Army  Corps  of  En- 
gineers was  allowed  to  deny  a  dredge  and  fill  permit 
for  environmental  reasons.  This  is  the  first  judicial 
formulation  of  a  principle  sanctioning  strict  agency 
vigilance  over  the  preservation  of  natural 
resources.  It  is  suggested  that  the  court's  reliance 
on  the  Rivers  and  Harbors  Act  was  misguided,  as 
that  Act  only  meant  to  apply  to  navigational 
hazards.  Utilizing  prior  case  law,  however,  the 
court  expanded  the  discretionary  power  of  the 
Corps  in  denying  permits.  The  result  was  proper 
when  various  other  environmental  statutes  are  con- 
sidered. The  Corps  may  consider  advice  rendered 
by  other  agencies  such  as  the  Fish  and  Wildlife  Ser- 
vice. The  National  Environmental  Policy  Act 
clearly  directs  all  federal  agencies  to  consider  the 
environmental  impact  of  agency  action.  In  recog- 
nizing the  right  of  the  Corps  to  hear  community 
sentiment,  Zabel  v.  Tabb  judicially  manifested  that 
the  people  possess  a  degree  of  self-control  over 
their  environment.  The  decision  may  privide  the 
foundation  for  an  ecosystems  approach  to  the  na- 
tional land  policy.  (Smiljanich-Florida) 
W72-01003 


POLLUTION  OF  FRESH  WATER. 

In:  The  Development  of  Basic  Water  Resource 
Laws  and  Policies  in  Rhode  Island,  Water 
Resources  Board,  Providence,  Rhode  Island,  p  64- 
96.  33  p,  67  ref. 


Descriptors:  'Rhode  Island,  'Water  pollution  con- 
trol, 'Riparian  rights,  'Remedies,  Water  pollution, 
Competing  uses.  Judicial  decisions,  Legislation, 
Regulation,  Water  rights,  Reasonable  use,  Relative 
rights,  Riparian  land,  Riparian  waters,  Waste 
disposal,  Water  resources,  Water  pollution  sources. 
Legal  aspects,  Water  quality  control. 

After  tracing  the  historical  development  of  water 
pollution  problems  in  Rhode  Island,  the  report 
evaluates  the  present  problems  facing  the  Water 
Resources  Board  in  their  effort  to  reduce  to  the 
lowest  practical  minimum  the  pollution  of  the 
state's  water  resources.  No  comprehensive  plan  of 
action,  however,  can  be  initiated  to  alleviate  or  im- 
prove these  conditions  until  the  legal  aspects  of 
pollution  control  in  Rhode  Island  are  clarified.  A 
discussion  is  therefore  made  of  the  position  taken 
by  Rhode  Island  courts  on  such  issues  as:  ( 1 )  the 
reasonable  use  rule;  (2)  the  natural  and  artificial 
use  distinction;  and  (3)  public  and  private 
nuisance,  including  the  remedy  of  self  help.  Analy- 
sis is  then  made  of  the  case  law  approach  to  some 
of  the  common  problems  arising  out  of  pollution  by 
riparian  owners,  including:  (1)  interference  with 
the  uses  of  other  riparians,  (2)  foreign  particles 
washing  onto  the  land  of  lower  riparians,  and  (3) 
odor  from  pollutants.  After  evaluating  the  case  law 
remedies  for  water  pollution,  the  report  considers 
the  Water  Pollution  Act  and  other  pollution  con- 
trol statutes  in  regard  to  possible  constructions  of 
the  statutes,  cases  interpreting  them  and  their  ef- 
fectiveness. (Gallagher-Florida) 
W72-01004 


AGREEMENT  CONCERNING  POLLUTION  OF 
THE  NORTH  SEA  BY  OIL. 

International  Legal  Materials,  Vol  9,  p  359-364, 
1970.  6  p. 

Descriptors:  'International  waters,  'Water  pollu- 
tion control,  'Oil,  'Treaties,  Pollution  abatement. 
Oil  wastes.  Oily  water,  Transportation,  Ships,  Oil 
industry,  International  law,  Legal  aspects,  Foreign 
countries,  Geographical  regions,  Water  pollution. 
Regulation,  Cooperatives,  Organizations. 

Recognizing  that  oil  pollution  in  the  North  Sea  area 
presents  a  grave  danger  to  the  coastal  states,  these 
states  agreed  on  procedures  whereby  they  can 
cooperate  on  short  notice  to  provide  manpower, 
supplies,  equipment,  and  scientific  know-how  to 
deal  with  the  discharge  of  oil  or  other  hazardous 
substances.  The  agreement  applies  whenever  oil 
pollution  presents  a  grave  and  imminent  danger  to 
the  coast  or  related  interests  of  the  states.  All 
parties  are  to  inform  the  others  about:  ( 1 )  their  na- 
tional pollution  control  organization,  (2)  the 
authority  responsible  for  implementing  the  agree- 
ment, and  (3)  new  ways  to  control  oil  pollution 
Upon  learning  of  a  potential  hazard,  each  party 
shall  inform  all  others  without  delay.  Each  state 
shall  request  the  masters  of  their  flag  ships  and 
pilots  of  their  registered  aircraft  to  report  without 
delay  and  potential  or  present  oil  pollution 
problems.  For  purposes  of  the  agreement,  the 
North  Sea  was  divided  into  six  zones.  Each  party  is 
responsible  for  assessing  the  nature  and  extent  of 
an  oil  pollution  danger  in  its  zone  and  informing  the 
other  states  of  the  necessary  equipment  and  action 
to  be  taken.  (Gallagher-Florida) 
W72-01005 


INTERNATIONAL  CONVENTION  RELATING 
TO  INTERVENTION  ON  THE  HIGH  SEAS  IN 
CASES  OF  OIL  POLLUTION  CASUALTIES. 

International  Legal  Materials,  Vol  9,  p  25-44, 
1970.  20  p,  1  append. 

Descriptors:  'Oil,  'Water  pollution  control, 
•Remedies,  'Treaties,  Oil  wastes.  International 
waters,  Oily  water,  Transportation,  Ships,  Oil  in- 
dustry, International  law,  Legal  aspects.  Foreign 
countries,  Water  pollution.  Regulation,  Coopera- 
tives, Organizations,  Water  pollution  sources, 
Damages,  Accidents,  Safety,  Coasts,  Oceans. 


To  protect  the  interests  of  their  peoples  against  the 
grave  consequences  of  oil  pollution  of  the  sea  and 
coastlines,  the  states  signing  this  convention  have 
agreed  that  each  state  may  take  such  measures  on 
the  high  seas  as  may  be  necessary  to  prevent, 
mitigate,  or  eliminate  grave  and  imminent  danger 
to  their  coastline  or  related  interests  from  pollution 
or  threat  of  pollution  of  the  sea  by  oil,  following 
upon  a  maritime  casualty  or  acts  related  to  such  a 
casualty  which  may  reasonably  be  expected  to 
result  in  major  harmful  consequences.  Absent  a 
case  of  extreme  urgency,  the  state  exercising  the 
right  must  give  notice  to  the  flag  state  and  indepen- 
dent experts  approved  by  the  organization.  The 
measures  taken  shall  not  go  beyond  what  is 
reasonably  necessary  to  achieve  the  purposes  of  the 
Convention.  In  considering  whether  the  measures 
are  proportionate  to  the  damage,  account  shall  be 
taken  of:  ( 1 )  the  probability  of  imminent  damage, 
(2)  the  likely  effectiveness  of  the  measures,  and  (3) 
the  extent  of  damage.  If  unreasonable  measures  are 
taken,  the  party  must  pay  compensation.  If  the 
parties  can  not  agree  on  the  compensation,  the 
dispute  will  be  submitted  just  to  conciliation,  then 
arbitration.  (Gallagher-Florida) 
W72-01006 


INTERNATIONAL  CONVENTION  ON  CIVIL 
LIABILITY  FOR  OIL  POLLUTION  DAMAGE. 

International  Legal  Materials,  Vol  9,  p  45-64, 
1970.  20  p,  1  append. 

Descriptors:  'Ships,  'Oil  wastes,  'International 
water,  'Remedies,  Oil,  Oily  water.  Transportation, 
Oil  industry,  Treaties,  International  law,  Legal 
aspects,  Foreign  countries.  Water  pollution,  Water 
pollution  control,  Regulation,  Cooperatives,  Or- 
ganizations, Water  pollution  sources.  Damages, 
Accidents. 

Convinced  of  the  need  to  ensure  the  adequate  com- 
pensation is  available  to  persons  who  suffer  damage 
caused  by  pollution  resulting  from  the  escape  or 
discharge  of  oil  from  ships,  the  contracting  states 
have  agreed  that,  with  minor  exceptions,  the  owner 
of  a  polluting  ship  at  the  time  of  the  incident  shall 
be  liable  for  any  pollution  damage  caused  by  the 
excape  or  discharge  of  oil.  When  oil  escapes  from 
two  or  more  ships,  the  owners  of  all  ships  con- 
cerned, unless  exonerated,  shall  be  jointly  and 
severally  liable  for  all  such  damage  which  is  not 
reasonably  separable.  Unless  the  incident  occurred 
as  a  result  of  the  actual  fault  of  the  owner,  he  shall 
be  entitled  to  limit  his  liability  for  one  incident  to 
2000  francs  for  each  ton  of  the  ships  tonnage  or  a 
total  aggregate  of  210  million  francs.  To  avail  him- 
self of  this  limited  liability,  the  owner  must  set  up  a 
fund  representing  the  total  limit  of  his  liability. 
Other  provisions  are  concerned  with:  ( 1  )  the  con- 
trol and  distribution  of  the  fund,  (2)  insurance  or 
other  financial  security  to  cover  potential  liability, 
(3)  a  statute  of  limitations,  and  (4)  recognition  of 
judgments.  (Gallagher-Florida) 
W72-01007 


CANADIAN  LEGISLATION  ON  ARCTIC  POL- 
LUTION AND  TERRITORIAL  SEA  AND  FISH- 
ING ZONES. 

International  Legal  Materials,  Vol  9,  p  543-552, 
1970.  10  p. 

Descriptors:  'Foreign  governments,  'Arctic, 
'Ships,  'Water  pollution  control.  Water  pollution, 
Water  pollution  sources,  Water  quality  control, 
Waste  disposal,  International  waters,  Administra- 
tion, Legislation,  Legal  aspects,  Damages, 
Remedies,  Pollution  abatement,  Adjudication 
procedure,  Judicial  decisions. 
Identifiers:  'Canada. 

The  purpose  of  Canada's  Arctic  Waters  Pollution 
Prevention  Act  is  to  prevent  pollution  of  arctic 
waters  adjacent  to  Canada.  The  Act  applies  to 
waters  within  one  hundred  nautical  miles  seaward 
from  land.  The  prohibition  against  waste  deposits 
does  not  apply  to  deposits  forming  part  of  a  water 
quality  management  area  designated  pursuant  to 
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the  Canada  Water  Act.  Reports  of  waste  deposits 
or  danger  thereof  are  required  by  masters  of  ships 
°n  distress  and  others.  Civil  liability  attaches  for 
violations  for  all  costs  of  the  government  in 
remedying  any  condition  and  all  damages  incurred 
bv  others  Liability  is  absolute  and  is  independent 
of  proof  of  fault.  Additionally,  any  person  violating 
the  Act  is  liable  on  summary  conviction  to  a  fine. 
The  limitation  period  and  procedures  for  recovery 
of  claims  are  specified.  Evidence  of  financial 
responsibility  may  be  required.  If  proposed  opera- 
tions may  result  in  waste  deposits,  the  Governor 
may  require  specification  of  such  operations. 
Whenever  the  Governor  suspects  a  violation,  he 
may  seize  the  ship  and  its  cargo.  The  court  may, 
upon  conviction,  order  that  the  ship  and  cargo  be 
forfeited  to  Her  Majesty  in  the  right  of  Canada. 
(Shelnut-Florida) 
W72-01008 

CANADIAN    PRIME    MINISTER'S    REMARKS 
ON  THE  PROPOSED  LEGISLATION. 

International  Legal  Materials,  Vol  9,  p  600-604, 
1970.  5  p. 

Descriptors.  'Water  pollution  control,  'Foreign 
countries,  "International  waters,  *Arctic  Ocean, 
•Jurisdiction,  Shipping,  Arctic,  International  boun- 
dary and  water  commission,  Regulation,  Interna- 
tional law,  Law  of  the  sea,  Polar  regions,  Oil  indus- 
try, Water  pollution,  Legislation,  Legal  aspects. 
Identifiers:  *Canada. 

Prime  Minister  Trudeau's  comments  to  the  press 
concerning  legislation  on  Artie  pollution,  territorial 
seas,  and  fishing  zones  are  reported  in  this  trans- 
cript Since  current  international  law  does  not  suffi- 
ciently protect  countries  from  the  pollution  of  in- 
ternational    waters,    Canadian     legislation     was 
proposed  to  prevent  the  pollution  of  Arctic  waters 
adjacent  to  the  Canadian   Arctic.  The  proposed 
legislation    provides   that   within    a   hundred-mile 
zone,  Canada  will  exercise  certain  anti-pollution 
controls  in  an  attempt  to  aid  the  development  of  in- 
ternational law.  Although  this  is  not  an  assertion  of 
sovereignty,  it  is  an  exercise  of  Canada's  desire  to 
keep  the  Arctic  free  of  pollution;  the  control  zone 
is  aimed  at  achieving  this  goal.  Enforcement  will  be 
an  assertion  of  the  determination  to  control  pollu- 
tion, rather  than  an  assertion  of  sovereignty.  Sub- 
sequent regulations  will  determine  what  Canada 
will  do  within  the  zone.  Perhaps  regulations  will  be 
adopted  concerning  areas  where  there  is  shipping, 
oil  exploitation,  or  where  currents  make  pollution 
dangerous.  International  law  which  is  favorable  to 
navigation   and   commerce   has   been   developed. 
Development,    however,    is    needed    in    a    new 
direction.  Canada  has  indicated  its  willingness  to 
participate   in   the   development   of   international 
regimes   to   prevent   coastal    pollution.    (Shelnut- 
Florida) 
W72-01009 


WATER  POLLUTION, 

S.  F.  Lewin,  and  C.  J.  Hartelius. 
In-  Law  and  the  Municipal  Ecology:  Air,  Water, 
Noise,  Over-Population,  p  109-200  (1970).  92  p, 
400  ref,  3  append. 

Descriptors.  'Water  pollution  control,  'Municipal 
wastes  'Sewage  treatment,  'Standards,  Water 
quality,  Effluents,  Regulation,  Legal  aspects.  Water 
law,  Local  governments,  State  governments, 
Federal  government,  Administration,  Administra- 
tive agencies,  Permits,  Prior  appropriation,  Ripari- 
an rights.  Water  Quality  Act,  Rivers  and  Harbors 
Act,  Jurisdiction,  Public  health,  Water  rights, 
Water  pollution  sources,  Water  pollution  treat- 
ment. 

As  municipal  wastes  are  the  major  source  of  water 
pollution,  the  various  legal  alternatives  a  city  attor- 
ney can  use  in  solving  a  water  pollution  problem 
are  suggested.  Included  is  a  summary  of:  (1) 
general  water  pollution  law,  (2)  federal  laws  and 
programs  emphasizing  the  federal  aid  available  to 


cities,  (3)  interstate  compacts  which  can  be 
created  to  solve  water  pollution  problems,  (4)  state 
laws  and  regulations,  and  (5)  local  regulatory  mea- 
sures and  common  law  remedies.  The  typical  forms 
of  state  regulatory  bodies  and  the  constitutionality 
of  state  water  pollution  control  legislation  are 
described.  The  discussion  of  local  regulation  con- 
siders the  extent  to  which  municipalities  can  enact 
ordinances,  enforce  state  statutes,  and  bring  suits 
under  the  common  law  in  preventing  water  pollu- 
tion. Also  analyzed  are  possible  regulatory  schemes 
for  municipal  water  pollution  control.  Such 
schemes  usually  include  both  effluent  and  water 
quality  standards.  The  private  common  law 
remedies,  such  as  nuisance  and  trespass,  are 
detailed,  demonstrating  the  inadequacy  in  using 
them  to  solve  complex  problems  of  multiple  pollu- 
ters. (Johnson-Florida) 
W72-010I0 

WATER  CONSERVATION  AND  THE 
PETROLEUM  INDUSTRY, 

Louisiana    Stream    Control    Commission,    Baton 

Rouge. 

R.  A.  Lafleur. 

Institute  on  Mineral  Law,  Vol.  16,  p.  17-18,  1970. 

2  p. 

Descriptors:  'Louisiana,  'Oil  industry  'Water 
conservation,  'Pollution  abatement.  Oil  fields.  Oil, 
Oil  wastes,  Chemical  wastes,  Industrial  wastes, 
Water  pollution  sources,  Water  pollution,  Legal 
aspects  State  governments.  State  jurisdiction,  Ad- 
ministration, Administrative  agencies,  Water  pol- 
icy, Water  resources.  Water  utilization,  Saline 
water.  Saline  water  intrusion. 

The  role  played  by  the  oil  industry  in  Louisiana  is 
considered  in  light  of  the  problems  this  industry 
creates  in  the  area  of  water  conservation.  Stream 
pollution  from  waste  oil,  wasted  oil,  spend  caustic 
material,  oil  base  drilling  muds,  and  emulsifying 
agents  discharged  from  drilling  operations  is  one  of 
the  major  problems  faced  by  the  state's  water  pol- 
lution control  authority.  Two  regulatory  agencies 
have  been  forced  to  issue  harsh  orders  banning  the 
discharge  of  salt  water  into  fresh  water  streams  and 
requiring  subsurface  injection  of  produced  brine. 
These  orders  seek  to  protect  the  domestic  water 
supply  and  to  reduce  salt  water  concentrations, 
which  were  approaching  sea  water  levels,  thereby 
insuring  the  survival  of  fish  and  other  aquatic  life  in 
recreational  areas.  As  a  result  of  these  orders,  80% 
of  the  brine  produced  in  the  state  is  being  injected 
into  subsurface  strata.  Other  problems  specifically 
recognized  include:  ( 1 )  control  and  abatement  of 
pollution  in  coastal  areas,  (2)  losses  of  chemicals  in 
oil  refinery  operations,  and  (3)  off-taste  and  odor 
in  potable  water  supplies.  (Horwitz-Flonda) 
W72-010U 

THE  OIL  INDUSTRY  AND  MULTIPLE  USE  OF 
THE  COASTAL  MARGIN, 

Fulbright,  Crooker,  Freeman,  Bates,  and  Jaworski, 
Houston,  Tex. 

D  S.Browning.  ,nnn 

Institute  on  Mineral  Law,  Vol.  16,  p.  35-48,  1970. 
14  p,  34  ref. 


Descriptors:  'Coasts,  'Water  quality  control, 
•Beneficial  uses,  'Oil  industry,  Oil,  Water  pollu- 
tion control,  Oil  wastes,  Water  pollution,  Pollution 
abatement,  Water  pollution  sources,  Water  pollu- 
tion treatment.  Water  utilization,  Administration 
Coastal  structures,  Water  management  (Applied), 
Industries,  Fishing,  Offshore  platforms,  Legislation 
Federal  jurisdiction,  State  jurisdiction,  Legal 
aspects,  Administrative  agencies. 

Any  system  of  coastal  zone  management  must  deal 
with  a  great  diversity  of  related  and  often  conflict- 
ing activities.  The  rapidly  intensifying  use  of  coastal 
areas  already  has  outrun  the  capabilities  of  most 
local  governments  to  plan  orderly  development  and 
to  resolve  conflicts.  Resolution  of  the  conflict 
between  offshore  mineral  activities  and  the  fishing 
industry  is  especially  difficult.  Boundaries  between 


state  and  federal  jurisdiction  are  discussed.  The 
recent  oil  leak  in  the  Santa  Barbara  Channel  illus- 
trates the  legal  and  political  problems  faced  by  the 
offshore  petroleum  industry.  The  repercussions  of 
the  oil  spill  are  analyzed,  along  with  regulations 
promulgated  in  response  thereto.  Recommenda- 
tions of  the  President's  Commission  on  Marine 
Sciences,  Engineering  and  Resources  include 
proposals  for  coastal  water  management  through 
state  coastal  authorities.  According  to  the  Commis- 
sion coastal  zone  authorities  should  be  organized 
to  prevent  domination  by  state  agencies  having  nar- 
rower responsibilities.  The  main  purposes  of  the 
coastal  authorities  should  include  fostering  the 
widest  possible  variety  of  beneficial  uses.  Offshore 
regulations  are  needed  which  are  fair  and  workable 
for  all  concerned,  rather  than  overly  biased  against 
the  oil  industry.  (Smilhanich-Florida) 
W72-01012 

REVENUE      RULING      70-186:      EXEMPTION 
FROM  TAX  ON  CORPORATIONS. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-01014 

CERTAIN  SALT  WATER  POLLUTION  OF  UN- 
DERGROUND WATER  SUPPLY  IS  AN  IN- 
VOLUNTARY CONVERSION  FOR  PURPOSES 
OF  SECTION  1033  OF  THE  INTERNAL 
REVENUE  CODE  OF  1954. 
For  primary  bibliographic  entry  see  Field  06C. 
W72-01015 

ENVIRONMENTAL  CONTROL  PROBLEMS 
AND  THE  OIL  INDUSTRY  IN  THE  ROCKY 
MOUNTAIN  REGION, 

C.R.Hampton. 

Rocky  Mountain  Mineral  Law  Institute,  Vol  13,  p. 

621-684,  1969.81  ref. 

Descriptors:  *Oil  industry,  'Water  pollution  con- 
trol, 'Political  aspects,  'Environment,  Legislation, 
Federal  government,  State  governments.  Legal 
aspects,  Air  pollution,  Water  pollution,  Pollution 
abatement,  Water  pollution  sources,  Rivers  and 
Harbors  Act,  Planning,  Permits,  Standards,  Inspec- 
tion, Oil  fields,  Oil,  Oil  wastes,  Public  health.  Water 
quality,  Water  conservation. 

A  detailed  examination  of  federal  legislation  in  the 
pollution  control  area  is  made.  The  Rivers  and  "ar- 
bors Act  of  1899,  the  Oil  Pollution  Act  of  1924, 
and    recent    water    pollution    control    acts    are 
analyzed  with  attention  focused  upon  the  effect  of 
this  legislation  on  the  oil  industry.  The  federal  en- 
forcement authority  exercised  by  the  Water  Pollu- 
tion Control  Administration  is  also  discussed.  I  he 
effects  of  federal  air  pollution  control  acts  such  as 
the  Clean  Air  Act  and  the  Air  Quality  Act  are  con- 
sidered through  analysis  of  the  control  techniques, 
air  quality  standards,  and  enforcement  procedures 
employed.  Special  attention  is  given  to  the  pollu- 
tion control  problems  of  the  oil  industry,  specifi- 
cally  ( 1 )  oil  field  involving  problems  with  brakish 
waters  and  oil  disposal,  (2)  the  air  and  water  pollu- 
tion problems  facing  the  oil  refineries,  (3)  oil  spil- 
lage problems  facing  the  pipeline  companies,  and 
(4)  new  problems  facing  the  oil  industries  market- 
ing departments.    Strong  administration   and   en- 
forcement   of    state    pollution    control    laws    are 
needed,  along  with  oil  industry  representation  and 
action  in  this  area.  (Horwitz-Florida) 
W72-010I6 


THE  WATER  DEGRADATION  POLICY, 

Glassie,  Pewett,  Beebe  and  Shanks,  Washington, 

DC. 

WW.  Wolf.  „  .,  .    , 

Journal  of  Maritime  Law  and  Commerce,  Vol.  2, 

No.  4,  p.  843-870,  Jul  1971.  80  ref,  2  append. 

Descriptors.  'Water  quality  control,  'Standards, 
'Degradation  (Stream),  'Water  policy,  Water  pol- 
lution Streams,  Water  pollution  control,  Pollution 
abatement,   Water   quality.   Federal   government, 
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State  governments,  Legislation,  Classification, 
Federal-state  water  rights  conflicts,  Water  pollu- 
tion treatment,  Pollutants,  Waste  disposal,  Legal 
aspects,  Federal  jurisdiction,  Water  pollution 
sources. 
Identifiers:  'Water  Pollution  Control  Act. 

The  Federal  Water  Pollution  Control  Act  provides 
for  the  establishment  of  water  quality  standards. 
These  standards  assign  the  interstate  waters  of  a 
state  to  water  quality  classes  with  established 
criteria.  A  problem  has  arisen  as  to  waters 
presently  above  their  class  criteria.  Some  pollution, 
termed  degradation,  could  be  allowed  in  these 
waters  without  violating  the  standards.  The  water 
degradation  policy  of  the  federal  government  is 
analyzed.  The  government  has  chosen  to  further 
the  Act's  policy  by  demanding  that  existing  water 
quality  be  preserved  wherever  it  was  above  the 
adopted  standards.  The  need  to  protect  streams 
which  were  improperly  put  into  too  low  water 
quality  classifications  was  the  prime  factor  behind 
the  degradation  policy.  Opposition  to  the  policy  is 
analyzed.  The  degradation  policy  has  been  chal- 
lenged as  being  a  national  water  quality  standard. 
Disadvantages  of  the  policy  include  a  conflict 
between  state  and  federal  government  and  an  in- 
crease in  enforcement  problems.  Factors  con- 
sidered in  requests  for  permission  to  degrade  are 
discussed,  along  with  the  scope  of  federal  jurisdic- 
tion, exceptions  to  the  policy,  and  the  burden  it  has 
created.  The  policy  indicates  that  the  federal 
government  is  committed  to  strict  water  quality 
standards.  (Smiljanich-Florida) 
W72-01017 


THE  EXTERNALITIES  OF  A  TORREY 
CANYON  SITUATION;  AN  IMPETUS  FOR 
CHANGE  IN  LEGISLATION, 

McCarty  and  Noone,  Washington,  D.  C. 

H.  J.  McGurren. 

Natural  Resources  Journal,  Vol.  1  1 ,  No.  2,  p.  349- 

372,  April  1 97 1 .  24  p,  7  fig,  70  ref. 

Descriptors:  'Ships,  *  Legislation,  *  Economic 
justification,  *  Disasters,  *Oily  water,  Oil  wastes, 
Economics,  Resource  allocation,  Water  pollution 
sources,  Water  pollution  control,  Risks,  Damages, 
Navigable  waters,  Harbors,  Coasts,  Market  value, 
External  dis-economies,  Costs,  Prices,  Legal 
aspects,  Regulation,  Insurance,  Rivers  and  Harbors 
Act,  Transportation. 

Identifiers:  'Water  Quality  Improvement  Act  of 
1970. 

The  efficient  allocation  of  resources  to  prevent  and 
clean  up  oil  spills  depends  upon  the  interplay  of 
market  forces.  Inefficiency  results  from  a  failure  of 
the  market  mechanism  to  reflect  in  prices  the  risks 
of  oil  transportation,  thereby  leading  to  over- 
production and  overconsumption  of  oil  products.  A 
suggested  solution  is  intervention  by  legislative 
regulation  or  taxation  imposing  the  actual  costs  of 
'technological  externalities'  on  polluters.  United 
States  legislation,  like  the  New  York  Harbor  Act 
and  the  Rivers  and  Harbors  Act  of  1899,  imposes 
penalties  to  compel  the  allocation  of  resources 
toward  preventing  oil  spills  and  minimizing 
damages.  Suggested  remedies  for  the  failure  of  the 
market  mechanism  include  legislation  imposing  a 
strict  liability  for  consequential  damages  and 
requiring  potential  polluters  to  carry  compulsory 
insurance  covering  all  probable  damages.  Premi- 
ums would  be  adjusted  to  reflect  the  risk  of  pollu- 
tion from  each  proposed  activity.  Application  of 
these  remedies  is  discussed.  The  Water  Quality  Im- 
provement Act  of  1970  represents  a  major  effort  to 
place  oil  pollution  costs  on  the  polluter.  Its  provi- 
sions are  outlined,  and  limitations  on  its  effect  are 
discussed  in  light  of  suggested  alternative  provi- 
sions. (Rees-Florida) 
W72-01018 


INTERNATIONAL  LAW  AND  MARINE  POLLU- 
TION: RADIOACTIVE  WASTE  AND  'OTHER 
HAZARDOUS  SUBSTANCES', 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  05B. 


W72-01019 


ECOLOGY,  ENVIRONMENT,  INSURANCE 
AND  THE  LAW, 

L.  W.  Allen,  T.  L.  Ashcraft,  H.  Caldwell,  W.  W. 
Dodge,  and  T.  Fitzsimmens. 

Federation  of  Insurance  Counsel,  Vol.  21 ,  No.  2,  p. 
37-63,  Winter  1970-71.  27  p. 

Descriptors:  'Insurance,  *Risks,  *State  jurisdic- 
tion, 'Conferences,  Compensation,  Damages, 
Legal  aspects,  Economics,  Federal  jurisdiction, 
Legislation,  Water  law,  Judicial  decisions,  Non- 
structural alternatives,  Water  pollution,  Water  pol- 
lution control,  Human  population,  Environment, 
Pollution  abatement,  Costs,  Accidents. 

This  panel  discussion  was  designed  to  inform  coun- 
sel for  insurance  companies  of  the  variety  of 
problems  which  might  arise  in  the  course  of  pollu- 
tion litigation.  These  problems  include  the  deter- 
mination of  the  applicable  statute  of  limitations  and 
of  the  extent  of  policy  coverage.  For  the  most  part 
insurers  are  currently  providing  coverage  only  for 
the  consequences  of  the  unexpected  or  unintended 
discharge  or  escape  of  pollutants,  except  that  even 
in  such  cases  some  companies  now  exclude  oil  pol- 
lution. One  of  the  questions  of  coverage  is  whether 
the  failure  on  the  part  of  the  insured  to  take 
adequate  precautions  to  prevent  injury  or  damage 
to  others  amounts  to  an  accident.  When  defending 
industrial  or  commercial  plants,  counsel  should  al- 
ways consider  the  questions  of  jurisdiction  and 
venue.  The  Federal  Water  Pollution  Control  Act 
has  recommended  that  appropriate  state  action  be 
utilized  for  enforcement  of  its  provisions.  Counsel 
should  also  consider  the  use  of  a  conference  to 
resolve  disputes  which  arise  over  pollution  and 
should  remember  that  most  injunctive  relief  is 
prohibitory  rather  than  mandatory.  (Johnson- 
Florida) 
W72-01020 


WATER  QUALITY  CONTROL  IN  CALIFOR- 
NIA: CITIZEN  PARTICIPATION  IN  THE  AD- 
MINISTRATIVE PROCESS, 

K.  Phaler. 

Ecology  Law  Quarterly,  Vol.  1,  No.  2,  p.  400-425, 

Spring  1971.  185  ref. 

Descriptors:  'California,  'Water  policy,  'Adminis- 
trative decisions,  'Watersheds  (Basins),  Legisla- 
tion, Legal  aspects,  Water  law.  Administration,  Ad- 
ministrative agencies,  Regulation,  Water  quality 
control,  Water  pollution  control,  Jurisdiction, 
Decision  making,  Institutions,  Management, 
Planning,  Standards,  Water  resources  develop- 
ment, Adjudication  procedure. 

The  administrative  structure  established  for  the 
regulation  of  water  quality  consists  of  the  State 
Water  Resources  Control  Board  and  nine  regional 
boards.  Implementation  of  state  water  policies  is 
the  primary  responsibility  of  these  regional  boards 
whose  boundaries  follow  the  divisions  of  major 
watersheds.  The  definitions  given  by  a  water  pollu- 
tion control  statute  to  such  words  as  waters,  wastes, 
and  pollution  and  the  implications  of  such  defini- 
tions are  discussed.  The  definition  of  beneficial 
uses  includes  the  esthetic  enjoyment  of  clean 
water.  The  enforcement  powers  of  a  regional  board 
and  the  appellate  role  of  the  State  Board  are 
analyzed,  along  with  the  extent  of  judicial  review 
and  enforcement  available  under  the  statute.  The 
interrelationships  between  the  state  water  quality 
control  policy  and  both  other  state  and  federal 
agencies  is  studied  to  determine  if  one  can  operate 
in  a  manner  contrary  to  the  other.  After  discussing 
the  problems  and  potentials  of  the  water  quality 
control  law,  the  possibilities  for  citizen  participa- 
tion in  the  water  quality  decision-making  process 
are  explored.  The  most  important  means  of  such 
participation  is  through  appearances  at  hearings  to 
speak  out  on  certain  policies  and  regulations. 
(Johnson-Florida) 
W72-0102I 


PUBLIC  POLICY  ON  OIL  -  AN  ECOLOGICAL 
PERSPECTIVE, 

Conservation  Foundation,  Washington,  D.C. 
M.  F.  Baldwin. 

Ecology  Law  Quarterly,  Vol.  1,  No.  2,  p.  245-303 
Spring  1971.  304  ref. 

Descriptors:  'Oil,  'International  waters,  'Exploita- 
tion, 'Environmental  effects,  Fuels,  Oil  wastes, 
Water  pollution  sources,  Oily  waters,  Oil  industry, 
Natural  gas,  Exploration,  Drilling,  United  States, 
Law  of  the  sea,  Legal  aspects,  Water  law,  Oceans, 
Water  pollution  control,  Regulation,  Jurisdiction, 
Governments,  Ecology,  Continental  shelf,  Offshore 
platforms,  Coasts,  Coastal  structures. 

The  policy  of  the  United  States  has  been  to  en- 
courage the  increased  exploitation  of  petroleum 
resources,  and  this  increase  will  leave  less  time  to 
find  workable  substitutes  for  fossil  fuel.  Any  policy 
decision  in  this  area  should  assure  minimal  detri- 
ment to  the  environment.  There  has  been  a 
shortage  of  low  sulphur  residual  oil  and  natural  gas, 
despite  a  rising  need  for  such  fuel  to  decrease 
sulphur  dioxide  pollution.  This  article  considers  the 
environmental  costs  of  oil  dependency  and  possible 
alternatives  thereto.  The  author  assesses  the 
ecological  effects  of  oil  production  and  transporta- 
tion and  outlines  our  basic  oil  import  policy  to 
demonstrate  the  lack  of  environmental  considera- 
tion embodied  therein.  The  ecological  effects  of  oil 
in  the  oceans  are  considered,  with  special  emphasis 
on  oil  pollution  from  ships  and  offshore  facilities 
and  the  regulation  of  such  pollution.  Regulation  of 
the  location  of  seacoast  oil  processing  facilities  and 
the  Maine  experience  in  this  area  are  also 
discussed.  The  article  recommends  both  a  drastic 
change  in  national  attitudes  toware  oil  consump- 
tion and  an  international  regulatory  agency  to 
determine  the  proper  methods  for  enforcement, 
monitoring,  standards-setting,  and  research  in  con- 
junction with  international  water  quality  standards. 
(Johnson-Florida) 
W72-01022 


ENVIRONMENTAL  PROBLEMS  OF  THE 
OCEANS:  THE  NEED  FOR  INTERNATIONAL 
CONTROL, 

Supreme  Court,  Washington,  D.C. 

W.  O.  Douglas. 

Environmental   Law,   Vol.    I,  No.   2,  p.    149-166, 

Spring  1971.  64  ref. 

Descriptors:  'Law  of  the  sea,  'International 
waters,  'Continental  shelf,  'International  law,  Fish 
harvest,  International  commissions.  Treaties, 
Foreign  waters,  Water  law,  Legal  aspects,  Oceans, 
Oceanography,  Fish  conservation,  Ecology,  Water 
resources  development,  Political  constraints,  So- 
cial constraints.  Aquatic  environment,  Environ- 
mental effects.  Water  rights,  Environmental  sanita- 
tion, Regulation,  Water  pollution  control,  State  ju- 
risdiction, Jurisdiction. 

This  article  details  some  of  the  environmental 
problems  confronting  the  biosphere.  Some  of  these 
problems  effect  the  ocean  environment  directly 
and  include  ocean  dumping,  unrestrained  depletion 
offish  populations,  and  the  development  of  seabed 
resources.  International  law  is  then  examined  to 
determine  how  it  might  aid  in  the  solution  of  these 
problems.  The  problems  of  the  oceans  might  be 
more  easily  solved  if  the  jurisdiction  of  the  coastal 
states  was  established  at  the  low  water  mark.  The 
traditional  view  of  jurisdiction  gives  the  states 
paramount  rights  in  the  territorial  waters,  thus  bar- 
ring international  regulation  in  these  areas. 
Without  international  regulation,  the  coastal  states 
are  free  to  carry  on  any  activities  without  regard  for 
the  effects  of  these  activities.  Changes  in  the  exist- 
ing international  law  governing  territorial  waters 
are  possible  through  treaties,  conventions,  or 
changes  in  the  custom  of  recognizing  the  present 
limits  on  territorial  waters.  The  most  difficult  task 
in  finding  a  solution  to  the  ocean's  environmental 
problems  is  that  of  changing  political  attitudes  and 
the  relations  among  people  the  world  over.  (John- 
son-Florida) 
W72-0I023 
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NATIONAL   ENVIRONMENTAL  POLICY    ACT 
OF  1969, 

V.J.  Yannacone.  „„-«■■ 

Environmental  Law,  Vol.  1,  No.  1,  p.  8-32,  Spring 
1970.  136ref. 

Descriptors:  'Project  planning,  'Federal  project 
policy  'Environmental  effects,  'Federal  govern- 
ment, Legislation,  Legal  aspects,  Water  law,  Ad- 
ministrative agencies,  Third  party  effects,  Adminis- 
tration, Planning,  Coordination,  Estimated  costs. 
Methodology,  Political  aspects,  United  States, 
Water  pollution  control.  Water  pollution  sources, 
Pollution  abatement. 
Identifiers:  'National  Environmental  Policy  Act. 

The  legislative  history  and  the  meaning  of  the  Na- 
tional Environmental  Policy  Act  is  detailed  with  a 
section-by-section  breakdown.  The  most  important 
effect  of  the  Act  is  to  provide  all  agencies  and 
federal  officials  with  a  legislative  mandate  and  a 
responsibility  to  consider  the  consequences  of  their 
actions  on  the  environment.  The  national  policy 
declared  by  the  Act  is  to  do  what  is  necessary  to 
create  and  maintain  conditions  under  which  man 
and  nature  can  exist  in  productive  harmony.  The 
Act  requires  that  all  federal  agencies  shall,  to  the 
fullest  extent  possible,  consider  the  environmental 
aspects  of  any  major  proposal,  utilize  the  expertise 
of  other  agencies,  and  prepare  a  detailed  statement 
of  the  environmental  impact  of  a  proposed  action. 
It  should  strengthen  the  rights  of  the  public  to  ac- 
cess to  records  and  information  of  federal  agencies 
that  are  relevant  to  environmental  considerations. 
Federal  agencies  must  comply  with  the  provisions 
of  the  Act  unless  it  clearly  conflicts  with  their  exist- 
ing statutory  authority  and  duties.  Under  the  Act,  a 
private  citizen  should  have  standing  to  seek  review 
of  any  action  not  taken  in  accordance  with  the  Act. 
(Johnson-Florida) 
W72-01024 


AN  ENVIRONMENTAL  PROGRAM  FOR 
AMERICA, 

Senate,  Washington,  D.  C. 

E.  S.  Muskie. 

Environmental  Law,  Vol.  1,  No.  1,  p.  2-7,  Spring 

1970.  6p,4ref. 

Descriptors:  'Legislation,  'Non-structural  alterna- 
tives, 'Water  pollution  control,  'Environmental 
sanitation,  Environmental  effects,  Administration, 
Federal  government,  Legal  aspects,  Public  rights, 
Administrative  agencies,  Competing  uses, 
Economics,  Jurisdiction,  Project  planning,  Public 
health,  Regulation,  Water  quality  act,  Water 
resources  development.  Clean  air  act,  Waste  treat- 
ment, Water  pollution  effects.  Environment,  Adop- 
tion of  practices. 

Although  some  things  have  been  done  to  aid  the 
solution  of  environmental  problems,  the  continued 
increase  of  such  problems  indicates  that  an  overall 
environmental  protection  program  is  needed.  This 
article  proposes  a  two-stage  program.  The  first 
stage  encompasses  actions  dealing  with  the  obvious 
and  straightforward  problems  of  pollution,  the 
physical  by-products  of  our  activities  and  produc- 
tion. The  second  stage  is  two-fold:  it  involves  the 
organization  of  public  institutions  to  deal  with  such 
subtle  and  pervasive  questions  as  land  and  resource 
use,  population  distribution  and  industrial  location, 
ecological  balances,  and  urban  design.  It  also  in- 
volves educating  citizens  about  the  environment 
and  encouraging  their  active  participation  in  com- 
munity environmental  protection  programs.  Some 
work  has  been  done  on  the  first  stage,  but  much 
remains  to  be  done  on  the  second  stage.  Proposals 
have  been  made  to:  ( 1 )  form  a  joint  congressional 
committee  and  a  single  executive  agency  to  deal 
with  environmental  quality  problems,  (2)  to  allow 
private  citizens  to  bring  class  actions  to  enforce  air 
and  water  quality  standards,  and  (3)  to  develop  a 
means  of  educating  the  public  on  environmental 
problems.  We  have  resources,  facts,  and  opportuni- 
ty before  us  to  win  the  environmental  war.  Let  us 
begin  today.  (Johnson-Florida) 
W72-01025 


PUBLIC  LAND  POLICY  AND  THE  ENVIRON- 
MENT, VOLUME  2,  PART  II  ENVIRONMEN- 
TAL PROBLEMS  ON  THE  PUBLIC  LANDS. 
SUMMARY  STATEMENT  AND  CASE  STUDIES 
1  THROUGH  8, 
Rocky  Mountain  Center  on  Environment,  Denver, 

Colo. 

R.  P.  Hansen,  W.  A.  Hillhouse,  B.  E.  Willard,  and 
H.D.Burke. 

Available  from  National  Technical  INFORMA- 
TION Service  asPB-196  169,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  1970.  402  p,  137 
fig,  3  map,  34  photo,  5  tab,  246  ref,  1 2  append. 

Descriptors:  'Water  pollution  control,  'Lumber- 
ing, 'Grazing,  'Mineral  industry,  Water  law,  Water 
pollution,  Air  pollution.  Public  lands.  Public  rights, 
Environment,  Environmental  effects,  Environmen- 
tal sanitation,  Land  use,  Land  resources,  Natural 
resources,  Land  clearing,  Land  development,  Land 
management,  Erosion  control,  Road  construction, 
Burning,  Wildlife  conservation,  Legal  aspects. 
Forest  management,  Mining. 

Environmental  case  studies  of  the  following  areas 
and  practices  are  presented:  ( 1 )  Batholith  Granite 
in  Idaho;  (2)  Lake  Tahoe;  (3)  the  Henderson  pro- 
ject in  Colorado,  a  mining  operation;  (4)  Shirly 
Basin  in  Wyoming,  a  mining  operation;  (5)  copper 
pit  mining  composite  in  Arizona;  (6)  South  Central 
Utah,  a  grazing  area;  (7)  a  timber  cutting  practice 
composite;  and  (8)  a  fire  ecology  composite.  These 
case  studies  recite  facts,  discuss  environmental  im- 
pact, and  consider  problem  origins,  environmental 
considerations,  and  alternatives.  A  summary  of  all 
the  case  studies  is  provided  in  an  attempt  to  define 
generally  the  areas  discussed  in  all  of  the  studies. 
Types  of  environmental  problems  and  impacts  are 
set  forth,  as  are  the  legal,  procedural  and  policy 
problems  associated  with  environmental  problems 
and  impacts.  Suggested  alternative  laws,  regula- 
tions, policies,  practices,  and  procedures  for  avoid- 
ing or  mitigating  environmental  problems  are 
presented.  (Robinson-Florida) 
W72-01026 

INTERGOVERNMENTAL  RELATIONS  IN  THE 
CONTROL  OF  WATER  POLLUTION, 

J.N.Kline. 

Natural  Resources  Lawyer,  Vol.  4,  No.  3,  p.  505- 

536,  July  1971.  32  p.  149  ref. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Pollution  abatement,  'Jurisdic- 
tion, 'Political  constraints,  Political  aspects.  Water 
pollution,  Water  quality,  Federal  government. 
State  governments,  Local  governments,  Cities,  In- 
terstate commissions,  Interstate  compacts,  Legal 
aspects.  Water  resources.  Water  resources 
development,  Water  policy.  River  basin  commis- 
sions, Federal  jurisdiction,  State  jurisdiction,  In- 
stitutional constraints. 

The  interrelationship  between  federal,  state,  local, 
and  regional  efforts  to  control  water  pollution  are 
examined  in  this  article.  The  role  of  the  federal 
government  is  increasingly  expanding.  Federal 
regulation,  however,  is  most  effective  when  it  is  in 
cooperation  with  state  and  local  efforts.  One  of  the 
biggest  problems  of  the  States  has  been  the  number 
of  state  agencies  involved.  Recent  statutes,  how- 
ever, give  one  agency  broad  discretion.  Inter-state 
cooperation  has  sometimes  been  successful.  Due  to 
their  limited  resources,  local  governments  have 
never  been  a  paramount  factor  in  state-wide  or  re- 
gional programs.  Recent  trends  suggest  regional 
solution  to  water  pollution  problems.  Federal-in- 
terstate compacts,  federal  regional  agencies,  single 
federal  administrators,  and  districts  are  discussed 
as  possible  water  pollution  control  solutions.  The 
federal  government  must  continue  to  play  a  major 
role,  but  the  states  should  be  the  nuclei  of  pollution 
abatement  programs.  The  author  recommends  that 
regional  pollution  control  programs  be  imple- 
mented and  explains  the  role  of  regional  institu- 
tions. (Robinson-Florida) 
W72-0I028 


AN  ECOLOGICAL  PERSPECTIVE  FOR  AR- 
KANSAS, 

Arkansas  Univ.,  Fayetteville.  School  of  Law. 
G.  P.  Smith,  II. 

Arkansas  Lawyer,  Vol.  5,  No.  2,  p  54-57,  March 
1971.4p,22ref. 

Descriptors:  'Arkansas,  'Environmental  sanita- 
tion, 'Water  pollution  control,  'Public  rights, 
Legislation,  Water  law,  Legal  aspects.  Water  pollu- 
tion. Water  quality.  Water  qualtiy  control.  Regula- 
tion, Administration,  Loans,  Air  pollution,  Ad- 
ministrative agencies,  Pesticides,  Insecticides,  In- 
terstate rivers. 

Arkansas  must  increase  her  statutory  penalties  for 
pollution.  A  more  direct  and  less  cumbersome 
definition  of  water  pollution  is  therefore  suggested. 
Statistics  are  presented  concerning  the  amount  of 
water  pollution  in  Arkansas  and  the  South.  Some 
71  billion  dollars  will  be  required  in  the  next  five 
years  to  repay  the  debt  to  nature.  State  tax  incen- 
tives are  needed  to  encourage  industry  to  fight  pol- 
lution. Manufacturers'  financial  responsibility  for 
pollution  control  should  be  absorbed  in  the  cost  of 
production.  The  Arkansas  State  Pollution  Control 
Commission  must  develop  local  control  boards, 
and  a  state  department  of  ecology  is  needed.  The 
State  Plant  Board  has  the  power  to  remove 
economic  poisons  from  the  markets.  Arkansas 
should  allow  citizens  to  sue  polluters  for  public 
nuisances  on  behalf  of  the  general  public.  The 
author  favors  making  the  Buffalo  River  a  National 
River  and  cessation  of  the  Gillham  Dam  Project  on 
the  Cossatot  River.  The  right  to  a  clean,  healthy, 
and  aesthetically  pleasing  environment  is  a  funda- 
mental right  guaranteed  to  all.  Education  as  to  the 
environmental  crises  is  needed  at  elementary, 
secondary,  and  collegiate  levels.  (Robinson- 
Florida) 
W72-01029 

SOLID  WASTE  MANAGEMENT. 

Washington  Rev.  Code  Ann.  sees.  70.95.010  thru 
70.95.910  (Supp.  1970). 

Descriptors:  'Washington,  'Solid  wastes,  'Waste 
disposal,  'Treatment  facilities,  Water  pollution, 
Water  pollution  control,  Ultimate  disposal,  State 
governments,  Local  governments.  Financing, 
Government  finance.  Administrative  agencies,  Ad- 
ministration, Permits,  Legislation,  Legal  aspects. 
Public  health.  Planning. 

Due  to  continuing  technological  changes  and  ex- 
panding industrial  activities,  traditional  methods  of 
solid  waste  disposal  are  inadequate.  This  legislation 
is  intended  to  establish  a  comprehensive  statewide 
program  for  solid  waste  handling.  The  primary 
responsibility  for  adequate  waste  handling  is  as- 
signed to  local  governments.  To  aid  local  govern- 
ments, technical  and  financial  assistance  and 
adequate  planning  shall  be  provided  to  assure  com- 
pliance with  minimum  performance  standards.  An 
advisory  committee  is  created  to  provide  consulta- 
tion to  the  Ecology  Department  concerning  mat- 
ters herein  covered.  The  Department  may  adopt, 
upon  review  by  the  Committee,  minimum  func- 
tional standards.  Additionally,  each  county,  in 
cooperation  with  the  cities,  shall  prepare  a  coor- 
dinated, comprehensive  solid  waste  management 
plan.  Procedural  aspects  of  the  plan  are  specified. 
After  a  plan  is  approved,  no  disposal  site  shall  be 
maintained  until  a  permit  has  been  obtained  from  a 
health  department.  The  dumping  of  solid  waste  is 
unlawful  without  a  permit.  A  presumption  of  un- 
lawful dumping  arises  whenever  solid  wastes  con- 
tain three  or  more  items  bearing  the  name  of  one 
individual.  (Shelnut-Florida) 
W72-01030 

AN  INTERNATIONAL  CONVENTION  ON  EN- 
VIRONMENT COOPERATION  AMONG  NA- 
TIONS: PROPOSED  DRAFT,  POLICIES  AND 
GOALS, 

Oslo  Univ.  (Norway).  Faculty  of  Law. 
C.  A.  Fleischer. 
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Texas  International  Law  Journal,  Vol  7,  No  1 ,  p  73- 
88,  Spring  1971.  16p,44ref. 

Descriptors:  'Treaties,  'International  law,  *Water 
pollution  control,  'International  waters,  Political 
aspects,  Pollution  abatement,  Project  planning,  Ju- 
risdiction, Federal  government,  Air  pollution, 
Water  pollution,  Water  pollution  sources,  Legal 
aspects,  International  commissions,  Governments, 
Law  of  the  sea,  Foreign  trade,  Environment,  Waste 
disposal,  Public  rights,  Environmental  sanitation, 
Regime. 

An  international  environment  convention  would 
recognize  the  need  for  treating  pollution  problems 
on  an  international  level.  The  main  purposes  of  the 
proposed  draft  convention  herein  described  are  to 
draw  up  rules  on  the  protection  of  the  environ- 
ment, acceptable  to  nations  in  the  present  world 
situation,  and  to  establish  the  necessary  machinery 
for  international  cooperation  in  the  development  of 
further  rules  and  regulations.  Each  of  the  major 
sections  of  the  proposed  convention  are  described 
and  evaluated.  Articles  1  through  9  recognize  that 
the  right  to  an  environment  with  reasonably  clean 
air,  soil,  and  water  is  one  of  the  fundamental 
human  rights  which  must  be  protected  through  pol- 
lution control.  Articles  10  through  23  are  con- 
cerned with  the  controls  to  be  maintained  at  the  na- 
tional level.  Articles  24  through  33  detail  the  ju- 
risdiction of  states  concerning  major  types  of  pollu- 
tion activity.  Articles  34-42  deal  with  special  rules 
on  pollution  which  go  beyond  the  jurisdiction  of  a 
state.  Subsequent  portions  of  the  draft  relate  to  the 
regulation  of  international  trade  and  the  organiza- 
tion of  an  international  anti-pollution  board.  (Hor- 
witz-Florida) 
W72-01031 


COMMON  LAW  REMEDIES  AND  PROTEC- 
TION OF  THE  ENVIRONMENT, 

Tulane  Univ.,  New  Orleans,  La.  School  of  Law. 
J.  C.  Juergensmeyer. 

British  Columbia  Law  Review,  Vol  6,  No  1,  p  215- 
236,  June  1971 .  22  p,  68  ref. 

Descriptors:  'Water  pollution  control,  'Pollution 
abatement,  'Remedies,  'Riparian  rights,  Compet- 
ing uses,  Reasonable  use,  Relative  rights,  Water 
pollution,  Water  pollution  sources,  Air  pollution, 
Water  quality  control,  Industrial  wastes,  Municipal 
wastes,  Land  tenure,  Water  resources  develop- 
ment, Environmental  sanitation,  Ecology,  Social 
aspects.  Judicial  decisions.  Legislation,  Legal 
aspects. 

An  examination  is  made  in  this  article  of  common 
law  principles  used  in  environmental  cases,  and 
their  present  and  future  effectiveness  in  terms  of 
the  present  ecological  context  is  evaluated.  In  view 
of  the  extent  of  literature  on  common  law  theories, 
each  important  theory  is  discussed  in  terms  of  a 
court  decision  or  series  of  decisions  which  indicates 
its  general  use  in  environmental  litigation. 
Nuisance  theory  has  frequently  been  used  to  abate 
water  pollution.  The  decisions,  however,  are  con- 
fused and  differ  from  state  to  state  as  to  requisite 
standards.  Trespass  is  often  utilized  in  conjunction 
with  nuisance  and  may  be  useful  when  a  statute  of 
limitations  bars  a  nuisance  action.  In  negligence  ac- 
tions, controversy  centers  around  the  balance 
between  pollution  prevention  costs  to  the  polluter 
and  pollution  damage  costs  to  society  and  the  par- 
ticular plaintiffs.  The  possibility  of  a  strict  liability 
theory  and  the  extent  of  riparian  rights  are  ex- 
plored, along  with  the  various  remedies  available 
under  common  law  actions.  The  basic  question 
presented  by  the  common  law  theories  is  the 
proper  role  of  the  courts  in  the  advancement  of 
societal  interests.  (Smiljanich-Florida) 
W72-01032 


WATER     POLLUTION:    CONSERVATIONISTS 
CRITICIZE  NEW  PERMIT  PROGRAM, 

R.J.Bazell. 

Science,  Vol  1 7 1 ,  No  3967,  p  266-268,  January  15, 

1971.  3  p. 


Descriptors:  'Permits,  'Water  pollution  control, 
'Industrial  wastes,  'Regulation,  'Rivers  and  Har- 
bors Act,  Political  aspects,  Administration,  Ad- 
ministrative agencies,  Legislation,  Standards, 
Federal  government,  State  governments,  Jurisdic- 
tion, Legal  aspects,  Water  pollution,  Water  pollu- 
tion sources.  Water  pollution  effects,  Water  quality 
control,  Project  planning. 

This  article  considers  the  new  federal  program 
requiring  permits  for  all  industries  discharging 
wastes  into  the  nation's  waterways.  The  program  is 
based  upon  the  1  899  Refuse  Act,  which  prohibits 
the  discharge  of  any  refuse  matter  of  any  kind  or 
discription  into  any  waters,  except  under  permit 
from  the  Army  Corps  of  Engineers.  Until  the 
establishment  of  this  new  program,  however,  the 
Corps  had  issued  few  permits  and  the  Refuse  Act 
had  been  used  primarily  to  aid  navigation  rather 
than  control  pollution.  Currently  the  Refuse  Act 
has  been  combined  with  other  existing  legislation 
to  require  all  industrial  dischargers  to  seek  a  permit 
from  the  Corps.  The  Corps,  however,  is  not  em- 
powered to  apply  any  standards  in  granting  the  per- 
mits, but  merely  forwards  the  applications  to  state 
authorities  for  approval.  The  Environmental  Pro- 
tection Agency  also  reviews  the  permit  applica- 
tions, but  can  do  little  more  than  apply  the  ap- 
propriate state  standards.  There  are  three  major 
criticisms  of  the  program:  (1)  the  reliance  upon 
state  rather  than  federal  standards,  (2)  possible  in- 
terference with  the  Fish  and  Wildlife  Coordination 
Act,  and  (3)  fears  of  enforcement  delays  resulting 
in  unchecked  pollution.  (Horwitz-Florida) 
W72-01O33 


BRINGING  POLLUTERS  TO  JUSTICE, 

M.  V.  Mclntire. 

Ecology  Today,  Vol  1 ,  No  1 ,  p  48-5 1 ,  March  1971. 

4  p. 

Descriptors:  'Training,  'Scientific  personnel, 
'Project  planning,  'Legal  aspects.  Pollution  abate- 
ment. Water  pollution,  Water  pollution  control, 
Water  pollution  sources,  Water  pollution  effects, 
Water  policy,  Competing  uses,  Economics,  Judicial 
decisions.  Engineering,  Sewage  disposal,  Sewage 
treatment,  Waste  disposal. 

Pollution  control  is  a  complex  problem  that 
requires  the  combined  efforts  of  the  economist, 
scientist,  engineer,  and  lawyer  to  reach  a  satisfacto- 
ry solution.  Realizing  this  need  for  coordination, 
planners  at  the  University  of  Syracuse  designed  a 
program  in  which  scientists,  engineers,  and  lawyers 
attempted  a  joint  solution  of  an  actual  community 
water  pollution  problem.  The  participating  profes- 
sors obtained  student  participants  from  their 
respective  classes  to  provide  the  needed  man- 
power. The  problem  was  structured  in  the  form  of  a 
lawsuit  with  one  group  of  students  on  one  side  and 
another  group  on  the  opposing  side.  The  problem 
selected  was  the  pollution  of  Lake  Onondaga 
created  by  the  Onondaga  County  Municipal 
Sewage  Treatment  Plant,  which  serves  the  City  of 
Syracuse  and  its  environs.  This  article  describes  the 
manner  in  which  the  problem  was  handled,  the  dif- 
ficulties that  arose,  and  the  solutions,  both  success- 
ful and  unsuccessful,  found  for  these  difficulties. 
The  problem  ended  in  a  mock  trial  which  was 
designed  to  demonstrate  that:  ( 1 )  sufficient  techni- 
cal and  scientific  data  is  often  already  available  to 
analyze  many  problems,  (2)  legal  machinery  now 
exists  to  abate  or  control  pollution,  (3)  effective 
pollution  control  requires  teamwork.  (Horwitz- 
Florida) 
W72-0I034 


A  NEW  'ASSERTION  OF  RIGHTS', 

R.  Pardo. 

American  Forests,  Vol  77,  No  5,  p  16,  18-19,  59- 

60,  May  1971.  5  p. 

Descriptors:  'Conservation,  'Political  aspects, 
•Public  rights,  'Legislation,  Legal  aspects,  State 
governments.  Federal  government,  Water  pollu- 
tion, Air  pollution,  Pollution  abatement,  Water 
pollution  control,  Relative  rights.  Administrative 


agencies.  Judicial  decisions,  Land  tenure,  Permits, 
Project  planning,  Environment,  Water  resources. 

The  present  and  future  prospects  for  pollution  con- 
trol through  legislative  and  judicial  action  are  con- 
sidered. The  increasing  number  and  effectiveness 
of  private  judicial  remedies  is  expected  to  combat 
all  forms  of  pollution.  This  prediction  is  based  upon 
several  elements  that  have  already  begun  to  appear 
in  the  United  States.  These  elements  include:  ( 1 ) 
tougher  anti-pollution  and  forestry  laws,  (2) 
citizens'  rights  to  sue  polluters,  (3)  a  shifting  of  the 
burden  of  proof  from  the  citizen  plaintiff  to  the  de- 
fendant polluter,  and  (4)  the  citizen's  sharing  of 
any  fines  imposed  upon  a  defendant  by  the  courts. 
Citizen  litigation  has  already  become  a  common 
event  touching  every  conceivable  environmental 
front.  This  increase  in  private  actions  started  with 
the  Scenic  Hudson  case,  in  which  conservationists 
were  given  standing  to  sue.  The  article  considers 
the  various  legal  and  financial  problems  that  face 
conservative  groups.  The  new  activist  environmen- 
tal law  groups,  including  the  Environmental 
Defense  Fund  and  the  Natural  Resources  Defense 
Council,  are  given  special  attention.  Finally, 
present  and  possible  future  legislation  to  expand 
the  citizen's  role  in  pollution  abatement  is  con- 
sidered. (Horwitz-Florida) 
W72-01035 


POLLUTION  OF  THE  SEA  BY  OIL, 

N.D.Shutler. 

Houston  Law  Review,  Vol  7,  p  415-441  (1970).  27 

p,  2  tab,  192  ref. 

Descriptors:  'Texas,  'Oil  wastes,  'International 
law,  'Remedies,  Water  pollution,  Water  pollution 
sources,  Water  pollution  effects,  Water  pollution 
control,  Oil,  Offshore  platforms,  Oily  water,  Oil  in- 
dustry, Ships,  Damages,  Legislation,  Judicial  deci- 
sions, Legal  aspects,  State  governments,  Federal 
government. 

Pollution  of  the  seas  by  oil  is  a  growing  hazard. 
While  the  shipping  industry  is  the  greatest  of  such 
polluters,  offshore  drilling  is  becoming  an  increas- 
ing threat.  Shipping  and  offshore  drilling  as  sources 
of  oil  pollution  raise  problems  involving  both 
domestic  and  international  law.  The  federal  courts 
exercise  admiralty  jurisdiction  over  maritime  torts 
in  this  nation's  territorial  seas,  while  state  law  is 
generally  applicable  to  pollution  by  offshore 
drilling  within  territorial  waters.  Coastal  states  have 
jurisdiction  to  prohibit  activities  in  their  contiguous 
zones,  but  they  have  no  jurisdiction  to  punish  viola- 
tors. International  cooperation  is  necessary  for  the 
control  of  continuing  non-disaster  sources  of  pollu- 
tion. Regarding  liability,  coastal  states  are  given 
under  international  law  the  right  to  prescribe  law  to 
prevent  discharges  on  the  contiguous  high  seas,  but 
the  right  to  punish  is  nonexistent.  Various  interna- 
tional conventions  and  local  statutes  are  discussed. 
Negligence  is  the  principle  theory  used  to  recover 
damages  for  oil  pollution,  but  future  development 
will  probably  see  a  shift  toward  strict  or  absolute 
liability.  Other  remedies,  such  as  injunctions, 
removal,  and  damages,  are  also  discussed.  (Shel- 
nut-Florida) 
W72-01036 


COMMENTS  OF  SIERRA  CLUB  ON  PROPOSED 
PERMIT  FORM  TO  BE  USED  BY  THE  CORPS 
OF  ENGINEERS  FOR  DISCHARGE  OR 
DEPOSIT  INTO  NAVIGABLE  WATERS. 

Sierra  Club,  San  Francisco,  Calif. 

1971.  3  P. 

Descriptors:  'Waste  disposal,  'Permits,  'Naviga- 
ble waters,  'Regulation,  Federal  government.  Stan- 
dards, Jurisdiction,  Administrative  agencies.  Water 
pollution  control,  Water  pollution  sources.  Project 
planning.  Waste  water  disposal,  Legal  aspects,  Su- 
pervisory control  (Power),  Evaluation. 

The  Sierra  Club  generally  commends  the  permit 
form   issued   by  the  Corps  of  Engineers  for  the 
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discharge  of  wastes  into  navigable  waters.  There 
are,  however,  three  criticisms  of  the  form.  First,  the 
form  fails  to  make  clear  that  the  issuance  of  a  per- 
mit does  not  authorize  injury  to  public  property. 
The  Club  recommends  that  the  form  be  rewritten 
to  specify  that  the  permit  does  not  authorize  any  in- 
jury to  private  or  public  property  or  any  infringe- 
ment of  federal,  state,  or  local  laws.  The  Club  also 
urges  that  a  provision  be  included  to  provide  that 
the  issuance  of  a  permit  is  not  intended  to  establish 
the  standard  of  care  at  issue  in  negligence,  trespass, 
nuisance,  or  other  common  law  actions.  The 
second  criticism  is  aimed  at  paragraph  1  (m).  This 
paragraph  requires  that  the  Secretary  of  the  Army 
find  an  imminent  hazard  before  revoking  a  permit. 
The  Club  believes  the  permit  should  be  revocable 
solely  within  the  discretion  of  the  Secretary.  At  the 
very  least,  the  standards  should  be  something  less 
than  imminent  hazard'.  Finally,  the  Club  wants  to 
assure  that  all  permits  are  frequently  reviewed. 
(Horwitz-Florida) 
W72-01037 


TENNESSEE    WATER    QUALITY    CONTROL 
ACT  OF  1971. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01038 


POLLUTION  OF  WATERS  OF  STATE  BY  OIL. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01039 


POWER  PLANT  SITING. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01040 


AUTHORITY    OF    CABINET    TO    DENY    OIL 
DRILLING  PERMITS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01041 


PRINCIPLES  OF  RESPONSIBILITY  IN  THE 
UNITED  STATES  AND  THEIR  IMPLICATIONS 
FOR  INTERNATIONAL  ORGANIZATIONS, 

Iowa  University,  Iowa  City.  School  of  Law. 

N.W.Hines. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of   Water    Pollution, 

March  12-13,  1970,  Columbia  University  School  of 

Law,  New  York,  New  York,  p  32-40.  9  p. 

Descriptors:  *Water  quality  control,  *Legislation, 
•Federal  government,  *State  governments,  Legal 
aspects.  River  basins,  Water  quality,  Water  pollu- 
tion. Water  pollution  control,  Water  pollution 
sources,  Water  pollution  treatment,  Financing, 
Government  finance.  Taxes,  Pollutants,  Pollution 
abatement,  Standards,  Water  Quality  Act,  Regula- 
tion, Administrative  agencies,  Administration, 
Remedies,  Industry. 

Lessons  for  international  regulation  of  environ- 
mental quality  may  be  derived  from  experience  in 
the  United  States  in  regulating  water  quality.  Water 
quality  management  in  the  United  States  began 
after  World  War  II;  before  that  time,  no  federal 
water  quality  program  existed  and  state  programs 
were  health  oriented.  Following  an  enormous  but 
inadequate  attempt  by  the  states  to  combat  pollu- 
tion, the  federal  government  enacted  comprehen- 
sive legislation  which  still  relies  primarily  upon 
state  enforcement.  The  federal  activity  in  water 
pollution  has  largely  consisted  of  various  financing 
programs.  Although  the  federal-state  team  ap- 
proach has  worked  quite  well,  there  has  been 
recent  pressure  to  increase  federal  enforcement  ac- 
tivity. The  first  implication  from  the  United  States 
experience  concerning  water  pollution  is  specifying 
the  particular  level  of  water  quality  desired;  little 
progress  can  be  achieved  until  quality  standards  are 
specified  in  terms  of  scientific  parameters  such  as 
dissolved  oxygen  or  phosphate  levels.  Furthermore, 
interstate  water  pollution  cannot  be  effectively 
remedied   by   the  states;  agencies  should  be  or- 


ganized on  a  problem-shed  basis  for  maximum  ef- 
fectiveness. Centralization  of  agency  responsibili- 
ties for  various  water  pollution  problems  is  desira- 
ble. (Hart-Florida) 
W72-01042 


THE   INTERNATIONAL   JOINT  COMMISSION 

(U.S.-CANADA), 

M.E.Welsh. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of   Water    Pollution, 

March  12-13,  1970,  Columbia  University  School  of 

Law,  New  York,  New  York,  p  77-84,  8  p. 

Descriptors:  *United  States,  "International  joint 
commission,  "Treaties,  "Water  pollution  control, 
Foreign  countries.  Great  Lakes,  St.  Lawrence 
River,  Coordination,  Legal  aspects,  Water  pollu- 
tion, Jurisdiction,  Administrative  agencies,  Ad- 
ministration, Water  levels,  Boundary  disputes. 

The  International  Joint  Commission  was  formed 
pursuant  to  the  Boundary  Waters  Treaty  to  prevent 
and  resolve  disputes  regarding  the  use  of  boundary 
waters  between  the  United  States  and  Canada.  It 
has  been  described  as  the  most  developed  organiza- 
tion dealing  with  problems  of  international 
cooperation  in  curbing  transnational  pollution.  The 
treaty  gives  the  Commission  responsibilities  in  two 
categories.  The  first  is  to  approve  or  disapprove 
proposals  for  use,  obstruction,  or  diversion  of 
boundary  waters  which  would  affect  the  natural 
level  or  flow  of  the  waters  on  the  other  side.  The 
second  is  to  investigate  and  make  recommenda- 
tions on  specific  problems  referred  by  either 
government.  Procedures  for  applications  and 
references  are  described.  The  Commission  was  also 
established  to  lift  questions  out  of  the  hands  of  a  se- 
ries of  temporary  bodies  charged  with  resolving 
only  one  particular  problem.  This  permanent  com- 
mission has  developed  a  tradition  of  impartiality 
and  a  body  of  reasoned  precedent.  It  achieves  coor- 
dination by  the  creation  of  international  technical 
boards  to  assist  it.  Thus  it  has  remained  a  small  and 
efficient  agency.  When  the  Commission  approves 
an  application,  it  usually  appoints  an  international 
board  of  control  to  ensure  compliance.  (Shelnut- 
Florida) 
W72-01043 


THE  ROLE  OF  THE  UNITED  NATIONS  IN 
CURBING  OCEAN  POLLUTION, 

G.G.Schram. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p  84-90.  7  p,  1 1  ref. 

Descriptors:  "International  law,  "United  Nations, 
"Water  pollution  control,  "International  waters, 
Legal  aspects,  Political  aspects.  Water  pollution, 
Water  pollution  sources.  Water  pollution  effects. 
Public  health,  Project  planning,  Governments,  Ju- 
risdiction, International  commissions,  Waste 
disposal,  Ships,  Treaties,  Oceans. 
Identifiers:  Geneva  Convention  on  the  High  Seas, 
Convention  on  Civil  Liability  for  Oil  Pollution 
Damage. 

The  United  Nations  has  a  definite  interest  in  pro- 
tecting the  marine  environment  from  pollution  so 
as  to  conserve  and  increase  the  valuable  food 
resources  of  the  worlds  oceans.  Although  the 
problem  of  marine  pollution  is  an  ecological  and 
biological  one,  an  international  legal  framework  is 
necessary  to  effectively  minimize  and  control  pol- 
lution. Ocean  pollution  cannot  be  effectively  dealt 
with  unilaterally,  but  must  be  organized  on  a  world- 
wide basis  through  the  concerted  actions  of  govern- 
ments. Such  a  framework,  however,  is  lacking 
today.  No  general  principles  of  international  law 
forbid  the  dumping  of  waste  into  oceans.  Various 
existing  United  Nations  activities  and  international 
agreements  are  considered,  including:  ( 1 )  the  1958 
Geneva  Convention  on  the  High  Seas,  Article  25; 
(2)  the  1969  Convention  on  Civil  Liability  for  Oil 
Pollution  Damage;  and  (3)  certain  United  Nations' 


organizations  and  agencies.  The  political  climate  is 
now  ready  for  effective  pollution  control  regula- 
tion. Therefore,  immediate  action  should  be  taken 
to  establish  an  international  marine  pollution  con- 
vention and  organize  a  world-wide  ocean  pollution 
monitoring  network.  (Horwitz-Florida) 
W72-01044 


INTERNATIONAL  AND  NATIONAL  REGULA- 
TION OF  POLLUTION  FROM  OFFSHORE  OIL 
PRODUCTION, 
R.  B.  Krueger. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution; 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p  127-146,  20  p,  97 
ref. 

Descriptors:  "Oil,  "Oil  industry,  "Water  pollution 
sources,  "Continental  shelf,  Legislation,  Water 
law,  Legal  aspects,  Natural  gas,  Oil  fields.  Oil  wells, 
Oily  water.  Water  pollution,  Water  pollution  con- 
trol. Pollutants,  Rivers  and  Harbors  Act,  Coasts, 
Continental  slope.  Accidents,  Damages,  Federal 
government. 

Vast  resources  of  oil  and  gas  are  on  our  continental 
shelf,  and  these  reserves  will  have  to  be  developed 
to  meet  future  demands.  International  regulation  of 
the  continental  shelf  is  discussed.  In  actuality, 
offshore  drilling  is  one  of  the  least  significant  forms 
of  water  pollution,  and  oil  spills  are  one  of  the  least 
permanently  degrading  forms  of  pollution.  If  all  oil 
was  imported  the  danger  of  water  pollution  might 
increase,  as  oil  spills  from  ships  cause  greater 
damage  than  offshore  drilling.  The  United  States 
has  adopted  the  following  policy  objectives  con- 
cerning the  use  of  the  outer  continental  shelf:  ( 1 ) 
efficient  resources  management,  (2)  encourage- 
ment of  private  participation,  (3)  maximization  of 
revenue  to  the  federal  government,  (4)  encourage- 
ment of  multipe  use  of  resources,  ( 5 )  advancement 
of  knowledge  and  development  of  technology,  and 
(6)  protection  of  environmental  quality.  The  appli- 
cation of  the  Outer  Continental  Shelf  Lands  Act  to 
this  problem  is  explained,  and  various  pollution 
legislation  is  discussed.  Although  development  of 
offshore  oil  is  necessary,  other  uses  and  values  must 
also  be  protected.  It  is  doubted  that  government  or 
industry  has  put  sufficient  emphasis  on  this  objec- 
tive. The  present  context  is  a  viable  one  for  the  ef- 
fecting of  necessary  regulation.  (Robinson-Florida) 
W72-01045 


NEW  OCEAN  DEVELOPMENTS  -  -  THE  NIXON 

PROPOSAL  OF  MAY  1970, 

R.  B.  Krueger. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of   Water    Pollution, 

March  12-13,  1970,  Columbia  University  of  Law, 

New  York,  New  York,  p  159-171.  1  3  p,  29  ref. 

Descriptors:  "Water  pollution  control,  "Interna- 
tional waters,  "Continental  shelf,  "Resource 
development,  Water  pollution,  Water  quality. 
Water  quality  control,  Environmental  sanitation. 
Water  law,  Legal  aspects,  International  law.  Law  of 
the  sea,  Treaties,  Coasts,  Oceans,  Beds,  Beds  under 
water,  Continental  margin.  Continental  slope. 

Legislation  was  introduced  in  Canada  to  establish 
an  Arctic  Waters  Pollution  Control  Zone.  All 
discharges  that  would  degrade  the  water  quality 
would  be  prohibited  and  strict  liability  imposed.  A 
twelve  mile  territorial  sea  was  also  proposed.  These 
proposals  were  challenged  by  the  United  States. 
President  Nixon  submitted  a  proposal  which  would 
do  the  following:  ( 1 )  coastal  nations  would  act  as 
trustees  of  the  continental  margins  beyond  a  depth 
of  two  hundred  meters  off  their  coasts,  (2)  coastal 
states  would  receive  a  share  of  the  international 
revenues  from  the  zone,  (3)  international  machin- 
ery would  be  created  to  authorize  and  regulate  use 
of  seabed  resources  beyond  the  continental  mar- 
gins, (4)  twelve  mile  territorial  seas  would  be  in- 
itiated, and  (5)  passage  would  be  freed  through  in- 
ternational straits.  This  proposal  of  Nixon  is  politi- 
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cally  clever,  but  it  fails  to  take  into  consideration 
possible  ecological  hazards.  Either  a  historic  bay  or 
straight  baseline  concept  is  necessary  for  coast 
management  in  the  United  States.  American 
coastal  states  need  jurisdiction  over  areas  that  are 
of  functional  importance  to  them.  The  Nixon 
proposal  also  does  not  give  adequate  recognition  to 
interests  of  national  coastal  states  over  other  uses 
of  the  seabed  and  oceans  in  the  trusteeship  territo- 
ry. (Robinson-Florida) 
W72-01046 


THERMAL  EFFECTS  OF  ELECTRIC  PRODUC- 
TION, 

J.  T.  Conway. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p  175-183.  9  p. 

Descriptors:  'Water  pollution  control,  Thermal 
pollution,  *Nuclear  powerplants,  *Electric  power 
production,  Air  pollution,  Water  pollution,  Water 
pollution  sources,  Pollution  abatement,  Pollutants, 
Water  quality,  Water  quality  control,  Environmen- 
tal sanitation,  Thermal  powerplants,  Thermal 
power,  Steam,  Fuels,  Electric  powerplants,  Stan- 
dards, Hydroelectric  plants,  Electric  power  indus- 
try, Federal  government,  State  governments,  Water 
law,  Legal  aspects.  Electric  power. 

More  than  80%  of  the  electricity  in  this  country  is 
generated  in  steam  electric  plants  dependent  on 
coolant  water;  the  remaining  electricity  is 
produced  by  hydroelectric  and  pumped  storage 
plants.  There  are  few  remaining  available 
hydroelectric  sites.  Fossil  fueled  plants  produce 
more  air  pollution  but  less  thermal  water  pollution. 
Nuclear  plants,  however,  produce  much  thermal 
water  pollution  but  practically  no  air  pollution. 
Water  coolant  requirements  are  predicted  for  the 
future,  and  the  roles  of  the  federal  government  and 
state  governments  in  settling  water  quality  stan- 
dards are  explained.  The  following  alternatives  for 
decreasing  adverse  thermal  effects  are  examined: 
( 1 )  decreasing  the  rate  of  growth  of  electric  de- 
mand, (2)  better  selective  siting,  (3)  coolant 
towers,  (4)  holding  ponds,  and  (5)  more  efficient 
thermal  plants.  (Robinson-Florida) 
W72-01047 


INTERNATIONAL  CONTROLS  OVER  RADIOA- 
TIVE  WASTE  DISPOSAL, 

Columbia,  Univ.,  New  York. 

Z.  Slouka. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of   Water    Pollution, 

March  12-13,  1970,  Columbia  University  School  of 

Law,  New  York,  New  York,  p  227-234.  8  p. 

Descriptors:  'Radioactive  wastes,  'Radioactive 
waste  disposal,  'Water  pollution  control,  'En- 
vironmental sanitation,  International  law,  Interna- 
tional waters,  Treaties,  International  commissions, 
Legal  aspects,  Water  law,  Regulation,  Standards, 
Water  pollution,  Water  pollution  sources,  Water 
quality,  Water  quality  control,  Oceans,  Pollutants, 
Pollution  abatement,  Radiation,  Radioactivity, 
Nuclear  reactors. 

Radioactive  contaminants  are  being  placed  in  the 
oceans,  and  there  are  now  many  nuclear  powered 
vessels.  Possible  methods  of  reduction  of  radioac- 
tive contaminants  in  the  oceans  are  discussed,  such 
as  tank  storage,  higher  burnup  in  reactors,  and 
treatment  of  radioactive  wastes.  International  con- 
trols are  needed.  National  shelf  policing  is  the  most 
common  form  of  control.  The  International  Atomic 
Energy  Agency,  International  Commission  on 
Radiological  Protection,  and  the  Intergovernmen- 
tal Maritime  Consultative  Organizations  may  exert 
some  control  over  radioactive  ocean  pollution.  In- 
ternational custom  and  treaties  are  examined  as 
methods  of  international  control.  These  methods 
take  a  great  deal  of  time  and  effort  to  implement. 
The  provisions  of  technical  and  scientific  informa- 
tion demonstrating  the  consequences  of  and  alter- 


natives to  radioactive  pollution  should  be  the  first 
step  in  international  control,  and  this  requires 
elevation  of  the  international  scientific  establish- 
ments. Their  task  would  not,  however,  be  the 
recommendation  of  political  measures,  but  the 
generation  of  apprehension.  (Robinson-Florida) 
W72-01048 


ENFORCEMENT  ACTIONS  BY  FEDERAL 
AGENCIES,  INTERSTATE  COMMISSIONS  AND 
PRIVATE  CITIZENS, 

Department  of  the  Interior,  Washington,  D.C. 
R.  W.Thieme. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  Law 
School,  New  York,  New  York,  p  303-308.  6  p. 

Descriptors:  'Water  pollution  control,  'Waste 
treatment,  'Environmental  sanitation,  'Water 
quality  control.  Federal  government,  State  govern- 
ments, Interstate  commissions,  Legislation,  Ad- 
ministrative agencies,  Regulation,  Treatment  facili- 
ties, Construction,  Grants,  Government  finance, 
Standards,  Pollution  abatement,  Navigable  waters, 
Industrial  wastes,  Municipal  wastes,  Oil  wastes, 
Conferences,  Project  planning.  Rivers  and  Harbors 
Act,  Remedies. 

Identifiers:  'Water  Pollution  Control  Act,  Oil  Pol- 
lution Act. 

Enforcement  actions  can  play  an  important  part  in 
any  pollution  control  or  abatement  program.  How- 
ever, present  enforcement  capabilities  are 
somewhat  inadequate.  The  Federal  Water  Pollu- 
tion Control  Act  declares  the  roles  of  the  state  and 
federal  governments  in  water  pollution  control. 
The  federal  role  is  to  support  technical  research 
and  provide  financial  assistance  to  state,  interstate, 
or  municipal  agencies.  The  Act  outlines  available 
enforcement  measures  and  establishes  a  system  of 
water  quality  standards  for  the  states.  Enforcement 
depends  upon  conferences,  open  hearings,  and  ju- 
dicial action.  Alternate  enforcement  possibilities 
include  the  Oil  Pollution  Act  of  1924  and  the 
Refuse  Act  of  1899.  Inadequacies  in  existing 
legislation  would  be  remedied  by  the  President's 
proposed  legislation  providing  that:  ( I )  federal  ju- 
risdiction be  extended,  (2)  existing  state-federal 
water  quality  standards  be  amended  to  impose 
precise  effluent  requirements,  (3)  the  Secretary  of 
the  Interior  be  given  new  legal  enforcement 
powers,  (4)  fines  be  imposed  against  industrial  and 
municipal  polluters,  (5)  the  Secretary  of  the  Interi- 
or be  authorized  to  seek  immediate  injunctive  relief 
in  emergency  situations,  (6)  federal  grants  be  tri- 
pled over  five  years,  and  (7)  the  'Environmental 
Financing  Authority'  be  established  to  purchase 
unsold  waste  treatment  construction  bonds.  (Rees- 
Florida) 
W72-01049 


ENFORCEMENT  NOW, 

Interstate  Sanitation  Commission,  New  York. 
T.R.Glenn,  Jr. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  Law 
School,  New  York,  New  York,  p  309-3  1 3.  5  p. 

Descriptors:  'Water  pollution  control,  'Interstate 
commissions,  'Financing,  'Standards,  Water  pol- 
lution, Water  pollution  sources.  Water  quality, 
Water  quality  control,  Pollution  abatement,  Ad- 
ministrative agencies,  State  governments,  Local 
governments,  Federal  government,  Allotments, 
Government  finance,  Legal  aspects,  Regulation, 
Remedies,  Adjudication  procedure,  Administrative 
costs. 

The  state  and  interstate  programs  in  water  pollu- 
tion abatement  must  now  move,  with  most  of  their 
emphasis  on  enforcement.  An  extremely  tough  pol- 
icy must  be  followed,  and  there  must  be  full 
cooperation  between  local,  state,  interstate  and 
federal  agencies  if  we  intend  to  reach  any  of  the 
goals   we   have   set  for  ourselves.    However,   the 


author  indicates  that  there  are  obstacles  to  enforce- 
ment, such  as:  ( 1 )  small  congressional  appropria- 
tions, (2)  judicial  attitudes  toward  enforcement 
agencies,  (3)  the  problems  of  legal  proof  until  ef- 
fluent standards  replace  stream  standards,  (4) 
court  delays,  (5)  court  action  timed  so  that  an 
agency  becomes  part  of  a  political  campaign,  (6) 
reports  of  exotic  treatment  methods  that  are  not 
commercially  feasible,  (7)  neighborhood  opposi- 
tion to  location  of  treatment  plants,  and  ( 8 )  various 
inconsistencies  in  enforcement  and  funding.  The 
enforcement  powers  available  to  the  Interstate 
Sanitation  Commission  and  other  additional  en- 
forcement actions  are  detailed.  In  summation, 
water  quality  will  be  greatly  improved  in  many 
areas  of  the  country,  but  state  and  federal  govern- 
ments must  immediately  find  a  financial  means  of 
assistance  to  speed  abatement.  (Gallagher-Florida) 
W72-01050 


THE  ROLE  OF  PRIVATE  ACTIONS  IN  POLLU- 
TION ABATEMENT, 

D.  Sive. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of   Water    Pollution, 

March    12-13,    1970,   Columbia   University    Law 

School,  New  York,  New  York,  p.  317-320.  4  p,  1 

ref. 

Descriptors:  'Jurisdiction,  'Public  rights,  'Water 
pollution  control,  'Damages,  Water  rights,  Costs, 
Legal  aspects,  Water  law,  Administration,  Ad- 
ministrative agencies,  Federal  government.  Judicial 
decisions,  Governments,  Legislation,  Negotiation, 
Non-structural  alternatives,  Regulation,  Water  pol- 
lution, Pollution  abatement,  Adjudication 
procedure,  Water  quality  control. 

The  role  of  private  suits  and  private  actions  has  not 
been  very  important  in  the  field  of  pollution  abate- 
ment but  the  situation  may  change  in  the  future. 
Among  the  reasons  for  the  lesser  importance  of 
citizen  suits  are:  ( 1 )  most  environmental  suits  by 
citizens  arise  from  the  participation  of  individuals 
or  organizations  in  administrative  proceedings  and 
subsequent  appeals  to  the  courts,  (2)  in  the  field  of 
pollution  there  is  generally  no  proceeding  in  which 
private  citizens  can  play  a  role,  and  (3)  where  pol- 
lution creates  rights  of  private  citizens,  it  also 
creates  rights  of  action  by  governmental  agencies, 
who  usually  act  first.  Recent  proposed  federal 
legislation  has  attempted  to  overcome  the 
problems  involved  in  private  citizen's  actions. 
These  problems  include:  (1)  the  jurisdictional 
requirement  of  an  amount  in  controversy  of 
$10,000,  (2)  the  defense  of  sovereign  immunity 
raised  by  governmental  defendants,  and  (3)  the 
financial  burden  of  bringing  a  private  action.  Other 
possibilities  for  increasing  the  role  of  the  citizen  are 
to  increase  the  scope  of  allowable  damage  and 
nuisance  actions  and  to  increase  the  ability  of 
citizens  to  compel  federal  agencies  to  act  in  pollu- 
tion situations.  (Johnson-Florida) 
W72-01051 


THE  QUEST  FOR  ENVIRONMENTAL  QUALI- 
TY: FEDERAL  AND  STATE  ACTION,  1969-70. 

Advisory  Commission  on  Intergovernmental  Rela- 
tions, Washington,  DC. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  DC. 
20402  Price  $0.35.  1971.  63  p,  1  tab,  216  ref. 

Descriptors:  'Legislation,  'Bibliographies,  'En- 
vironmental sanitation,  'Water  resources  develop- 
ment. Federal  government,  State  governments, 
Legal  aspects,  Water  law,  Administration,  Water 
Quality  Act,  Clean  Air  Act,  Environment,  Water 
pollution  control,  Water  pollution  sources.  Oil, 
Ecology,  Waste  disposal,  Shore  protection,  Politi- 
cal aspects. 

Recent  widespread  concern  for  the  totality  of 
man's  environment  has  generated  a  public  outcry 
against  pollution  and  misuse  of  our  natural 
resources.   Federal   and   state   governments   have 
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reacted  to  this  outcry  through  attempts  to  reor- 
ganize their  efforts  for  a  comprehensive  approach 
to  protection  of  the  environment  as  a  whole  and  to 
strengthen  control  and  management  of  natural 
resources.  This  volume  reports  on  the  legislative 
and  administrative  actions  of  Federal  and  state 
governments  during  1969-70  and  provides  an  an- 
notated bibliography  of  sources  of  information  on 
environmental  quality  control.  Federal  action  dur- 
ing the  period  considered  include  the  National  En- 
vironmental Policy  Act,  Water  Quality  Improve- 
ment Act,  and  the  Clean  Air  Amendments.  State 
actions  include:  (1)  basic  policy  pronouncements, 
(2)  governmental  reorganizations  for  pollution 
control,  (3)  increased  financing  for  environmental 
improvements,  (4)  stricter  air  and  water  pollution 
control,  (5)  coordination  and  research  for  im- 
proved solid  waste  disposal,  and  (6)  land  use 
planning.  The  annotated  bibliography  is  broken 
down  into  specific  areas  of  the  environment,  such 
as  air,  water,  power,  shore  protection,  waste 
disposal,  and  noise.  Also  include  in  the  volume  is  a 
table  of  citations  to  1969-70  state  environmental 
legislation.  (Johnson-Florida) 
W72-01052 


POLLUTION:      WILL      MAN      SUCCEED      IN 
DESTROYING  HIMSELF. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01053 


INTRODUCTION  OF  A  BILL  RELATING  TO 
PENALTIES  FOR  OBSTRUCTION  OF  NAVIGA- 
BLE WATERS, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01054 


A  BILL  TO   AMEND  THE  FEDERAL  WATER 

POLLUTION    CONTROL    ACT    TO    PROVIDE 

FOR  ITS  UNIFORM  APPLICATION  TO  ALL  OF 

THE  NAVIGABLE  WATERS  OF  THE  UNITED 

STATES. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01055 


CLEAN  WATER  FOR  PUERTO  RICO'S  ESTUA- 
RIES. 

Summary,  Puerto  Rico  Public  Meeting,  National 
Estuarine  Pollution  Study,  Santurce,  Puerto  Rico, 
April  22,  1968,  Federal  Water  Pollution  Control 
Administration,  Atlanta,  Georgia,  14  p,  11  photo. 

Descriptors:  *Puerto  Rico,  *Water  pollution  con- 
trol, 'Estuaries,  'Estuarine  environment,  *Water 
quality  control,  Water  policy,  Water  resources, 
Water  pollution,  Water  quality,  Public  health, 
Recreation,  Industries,  Education,  Commercial 
fishing,  Marine  fisheries,  Environmental  sanitation, 
Water  law,  Legal  aspects,  Coasts,  Estuarine  fishe- 
ries. 
Identifiers:  'Clean  Water  Restoration  Act. 

The  Clean  Water  Restoration  Act  of  1966 
authorized  the  National  Estuarine  Pollution  Study 
which  is  being  conducted  by  the  Federal  Water 
Pollution  Control  Administration.  Meetings  were 
held  in  Puerto  Rico  to  obtain  the  views  and 
opinions  of  public  and  private  groups  and  in- 
dividuals having  an  interest  in  the  Commonwealth's 
estuarine  and  coastal  waters.  A  panel  of  experts 
was  gathered  to  elicity  additional  information  and 
views.  Statements  presented  by  various  interests 
are  summarized  in  seven  categories:  responsibility, 
research,  public  health,  recreation,  industry,  com- 
mercial fishing,  and  education.  (Robinson-Florida) 
W72-01058 


A  REGULATION  RELATING  TO  WATER 
QUALITY  STANDARDS  FOR  INTERSTATE 
AND  COASTAL  WATERS  OF  THE  STATE  OF 
WASHINGTON  AND  A  PLAN  FOR  IMPLEMEN- 
TATION    AND     ENFORCEMENT     OF     SUCH 


STANDARDS. 

Washington  Water  Pollution  Control  Commission, 
Olympia,  Washington,  February,  1970.  22  p,  1  tab. 

Descriptors:  'Washington,  *Water  quality  control, 
*Water  pollution  control,  'Standards,  Administra- 
tive decisions.  Legal  aspects.  Water  quality,  Water 
pollution,  Regulation,  Pollutants,  Environmental 
sanitation,  State  governments,  Administration,  Ad- 
ministrative agencies.  Industrial  wastes,  Domestic 
wastes,  Waste  disposal,  Monitoring,  Planning, 
Coasts,  Interstate  rivers,  Estuaries. 
Identifiers:  *Water  Pollution  Control  Act. 

The  Water  Pollution  Control  Commission  of 
Washington  promulgates  water  quality  standards 
and  implementation  and  enforcement  plans  in 
compliance  with  the  Federal  Water  Pollution  Con- 
trol Act.  Four  classes  of  water  quality  with  applica- 
ble water  quality  criteria  are  established.  The  in- 
terstate and  coastal  waters  of  Washington  are  clas- 
sified into  one  of  these  four  classes.  General 
guidelines  applicable  to  water  quality  criteria  and 
calssifications  are  set  forth.  Characteristic  uses  to 
be  protected  are  detailed.  Existing  discharges  shall 
be  modified  so  as  to  be  consistent  with  these  stan- 
dards no  later  than  five  years  from  the  effective 
date  of  this  regulation.  Implementation  procedures 
are  specified  for  domestic  discharges,  commercial 
and  industrial  operations,  and  miscellaneous  waste 
discharges  or  water  quality  effect  sources.  Surveil- 
lance and  enforcement  programs  are  also  detailed. 
( Robinson-Florida) 
W72-01059 


GEORGIA  IS  POLLUTED  -  THE  RAW  FACTS 
AND  WHY  -  PART  I. 

J.  E.  Doherty. 

Georgia  Water  Quality  Control  Board,  April,  1 970. 

2  p,  1  photo. 

Descriptors:  'Georgia,  'Pollution  abatement, 
'Treatment  facilities,  'Sewage  disposal,  'Water 
pollution  control,  Water  pollution,  Water  pollution 
sources,  Administrative  agencies.  Administrative, 
Industrial  wastes,  Industries,  Financing,  Govern- 
ment finance,  Federal  government,  Local  govern- 
ments, State  governments.  Taxes,  Economic  im- 
pact. 

While  less  than  twenty  percent  of  Georgia's  waters 
are  severely  polluted,  virtually  all  of  this  pollution 
is  located  just  below  its  cities.  Historically,  most 
Georgia  cities  have  paid  little  attention  to  imple- 
menting pollution  abatement  programs  adequate  to 
cope  with  increasing  amounts  of  waste.  Today,  the 
sheer  volume  of  waste  from  Georgia's  cities  far  ex- 
ceeds the  recovery  capacities  of  local  receiving 
streams.  Consequently,  water  pollution  has  become 
an  economic  liability:  new  industries  have  rejected 
Georgia  because  of  its  inability  to  provide  enough 
good  quality  manufacturing  process  water. 
Although  the  Georgia  Water  Quality  Control 
Board  has  been  seeking  compliance  with  pollution 
control  laws,  abatement  programs  are  far  behind 
schedule.  The  inadequate  number  of  waste  treat- 
ment facilities  has  partially  resulted  from  the  insuf- 
ficient tax  base  of  most  cities.  While  federal  con- 
struction grants  have  been  less  than  the  amounts 
authorized,  Georgia's  aid  to  its  own  communities 
for  the  same  purpose  has  been  non-existent.  An  ad- 
ditional cause  of  inadequate  pollution  control  is  a 
lack  of  qualified  plant  operators.  Now  is  the  time  to 
alert  local  officials  to  act  decisively  to  combat  local 
pollution  problems.  (Shelnut-Florida) 
W72-01060 


Water  quality,  Water  quality  control,  Public  health, 
Legislation,  Permits,  Standards,  Inspection,  Waste 
disposal,  Air  pollution,  Treatment  facilities. 

The  framework  for  a  Mississippi  water  pollution 
control  system  is  herein  established.  The  policy  be- 
hind this  legislation  is  to  conserve  the  air  and  water 
of  Mississippi  and  to  protect,  maintain  and  improve 
the  quality  thereof  for  public  use.  General  defini- 
tions are  included.  These  cover  such  terms  as:  pol- 
lution, wastes,  sewage  system,  treatment  works,  air 
contaminant,  and  air  pollution.  The  Mississippi  Air 
and  Water  Pollution  Control  Commission  is 
created.  The  Commission's  organization  is 
detailed.  A  full-time  Executive  Secretary  shall  be 
appointed  by  the  Commission.  The  powers  and  du- 
ties of  the  Commission  are  established.  The 
authority  to  promulgate  water  quality  standards  is 
vested  in  the  Commission.  Prohibitions  against  pol- 
lution of  the  air  and  water  are  enumerated  and 
made  unlawful  in  the  absence  of  a  permit  issued  by 
the  Commission.  Procedures  are  detailed  for: 
proceedings  before  the  Commission,  public 
hearings,  inspections,  investigations,  and  the  main- 
tenance of  records.  Emergency  rules  and  penalties 
for  violations  are  set  forth.  (Horwitz-Florida) 
W72-01061 


REGULATION  OVER  SITING  AND  DESIGN  OF 
POWER  PLANTS, 

Indiana  Univ.,  Indianapolis.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01062 


RULES  AND  REGULATIONS  GOVERNING 
THE  OPERATION  OF  WATER  POLLUTION 
CONTROL  FACILITIES. 

Oklahoma  State  Dept.  of  Health,  Oklahoma  City. 

March,  1969.  5  p,  1  tab. 

Descriptors:  'Oklahoma,  'Sampling,  'Standards, 
'Water  quality  control,  'Monitoring,  Treatment 
facilities.  Laboratories,  Water  pollution,  Water 
pollution  control,  Regulation,  Legislation,  Legal 
aspects,  Waste  disposal,  State  governments.  Local 
governments,  Laboratory  tests,  Water  analysis,  Ad- 
ministratives  agencies,  Administrative  decisions, 
Investigations. 

The  purpose  of  these  Oklahoma  regulations 
governing  the  operation  of  water  pollution  control 
facilities  is  to:  ( 1 )  establish  minimum  guidelines  for 
control  tests,  laboratory  checks,  and  operating 
records  to  provide  data  to  be  used  as  a  basis  for 
plant  operation  or  design  improvements;  (2)  assure 
adequate  protection  of  the  public  health;  (3) 
prevent  and  control  nuisances;  and  (4)  determine 
compliance  with  standards  established  in  ac- 
cordance with  the  Water  Quality  Act  of  1965. 
While  these  regulations  are  minimum  require- 
ments, additional  tests  will  be  required  to  control 
plant  operation.  Provisions  for  laboratory  equip- 
ment and  supplies  are  specified  to  avoid  damage  or 
misuse  of  equipment  or  interference  with  laborato- 
ry procedures.  Daily  flow  measurements  shall  be 
determined  and  entered  in  the  operating  records 
for  all  plants.  Additionally,  minimum  control  tests 
are  herein  tabulated.  Requirements  for  bypassing 
lift  stations  and  control  plants  are  specified.  In 
order  to  determine  compliance  with  standards, 
stream  standards  should  be  collected  above  and 
below  the  point  of  waste  discharge.  Provisions  for 
operating  records  and  reports  are  detailed.  (Shel- 
nut-Florida) 
W72-0I063 


MISSISSIPPI  AIR  AND  WATER  POLLUTION 
CONTROL  ACT. 

Mississippi  Code  Ann.  sees.  7106-1  1  1  thru  7106- 
l36(Supp.  1968). 

Descriptors:  'Mississippi,  'Water  pollution  con- 
trol, 'Administrative  agencies,  'Supervisory  con- 
trol (Power),  Administration,  Legal  aspects.  State 
governments.  State  jurisdiction.  Water  pollution, 


POLLUTION  SPILLS  AND  BY-PASSES. 

Kansas  State  Board  of  Health,  Topeka. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01064 


LEGAL  ASPECTS:  PRIVATE  REMEDIES  FOR 
WATER  POLLUTION, 

Washington  Water  Research  Center,  Pullman. 
For  primary  bibliographic  entry  see  Field  06E. 
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W72-01065 


SOME  WATER  QUALITY  MANAGEMENT 
ASPECTS  IN  CALIFORNIA  WATER 
RESOURCES  DEVELOPMENT, 

California  Dept.  of  Water  Resources,  Sacramento. 
N.D.  Sturm. 

In:  Water  Resources  and  Economic  Development 
of  the  West,  Report  No.  12  Conference 
Proceedings,  Committee  on  the  Economics  of 
Water  Resources  Development,  Western  Agricul- 
tural Economics  Research  Council,  Salt  Lake  City, 
Utah,  December  18-20,  1963.  p.  63-71,  9  p. 

Descriptors:  'California,  *Water  quality  control, 
♦Administration,  *Water  resources  development, 
Data  collections,  Monitoring,  Planning,  Water 
supply,  Water  users,  Water  utilization,  Waste 
disposal,  Waste  treatment,  Water  pollution  control, 
Water  storage,  Water  pollution  sources,  Adminis- 
trative agencies,  Management,  Public  health,  So- 
cial values,  Cost-benefit  analysis,  Research  and 
development,  Land  use,  Standards. 

Water  quality  management  is  essential  to  an  effi- 
cient water  resources  development  program.  To 
maintain  a  specific  level  of  quality  at  certain  stream 
points,  a  program  must  identify  sources  of  degrada- 
tion and  determine  applicable  standards  for  par- 
ticular water  uses.  Objective  analysis  of  pertinent 
factors  must  be  supplemented  by  subjective  factors 
such  as  reasonableness,  social  acceptance,  and  en- 
forcability.  Economic  analysis  is  the  best  objective 
means  to  determine  whether  water  quality  condi- 
tions are  approaching  an  optimum  state.  A  success- 
ful management  program  requires  implementation 
through  proper  organizational  structure  and 
financing  methods,  including:  ( 1 )  a  central  agency 
to  coordinate  resource,  health,  and  pollution-con- 
trol agencies;  (2)  large  governmental  districts  to 
implement  regional  planning  and  programs;  and 
(3)  direct  user  charges  or  ad  valorem  taxation  to 
fund  waste  disposal  programs.  Research  should  ex- 
amine the  physio-technical  and  economic  aspects 
of  water  quality  concerning  municipal,  industrial, 
agricultural,  recreational,  and  fish  and  wildlife 
uses.  California's  water  quality  management  pro- 
gram, under  the  Department  of  Water  Resources, 
is  discussed  in  three  phases:  ( 1 )  the  collection  and 
evaluation  of  data,  (2)  water  quality  planning,  and 
(3)  regulation  and  control.  (Rhees-Florida) 
W72-0I066 


THE  1899  REFUSE  ACT  SHOULD  BE  AD- 
MINISTERED BY  ENVIRONMENTAL  PROTEC- 
TION AGENCY, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01068 


WATER  QUALITY  ENHANCEMENT  AWARDS. 

Environmental    Protection    Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-0I069 


A  BILL  TO  REQUIRE  THAT  VESSELS 
COMPLY  WITH  STANDARDS  OF  WASTE 
DISPOSAL  PRESCRIBED  BY  THE  SECRETARY 
OF  TRANSPORTATION. 

House  Bill  10823,  90th  Cong.,  1st  Sess.  (1967).  2 
P- 

Descriptors:  'United  States,  *Ships,  'Standards, 
'Waste  disposal,  Water  pollution.  Water  pollution 
sources,  Water  pollution  control,  Administration, 
Administrative  agencies,  Navigable  waters,  Pollu- 
tants, Damages,  Legal  aspects,  Waste  storage, 
Legislation. 

The  purpose  of  this  bill  is  to  require  that  vessels 
comply  with  standards  of  waste  disposal  prescribed 
by  the  Secretary  of  Transportation.  The  bill  pro- 
vides that  the  Secretary,  after  consultation  with  the 
Secretary    of   the    Interior,    shall    prescribe    and 


publish  in  the  Federal  Register  standards  for  the 
treatment,  storage,  or  both  of  wastes  aboard  vessels 
having  toilet  facilities,  so  as  to  prevent  the  further 
pollution  of  the  navigable  waters  of  the  United 
States.  No  vessel  constructed  after  January  I , 
1969,  which  is  equipped  with  toilet  facilities,  may 
be  sold  in  commerce  for  use  on  any  of  the  naviga- 
ble waters  of  the  United  States  unless  such  facilities 
comply  with  the  standards  prescribed  and 
published  by  the  Secretary.  The  bill  requires  that, 
after  January  1,  1974,  no  vessel  which  is  equipped 
with  toilet  facilities  may  be  sold  in  commerce  or 
used  on  any  of  the  navigable  waters  unless  such 
facilities  comply  with  the  standards  prescribed  and 
published  by  the  Secretary.  Whoever  violates  this 
act  shall  be  subjected  to  a  civil  penalty  not  to  ex- 
ceed one  thousand  dollars  for  each  such  violation. 
(Shelnut-Florida) 
W72-01070 


WATER  QUALITY  IMPROVEMENT  ACT  OF 
1968  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT,  RELAT- 
ING TO  THE  CONSTRUCTION  OF  WASTE 
TREATMENT  WORKS,  AND  TO  THE  CON- 
DUCT OF  WATER  POLLUTION  CONTROL 
RESEARCH). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-0I071 


A   BILL  TO  AMEND  THE  FEDERAL  WATER 

POLLUTION    CONTROL   ACT   TO   CONTROL 

POLLUTION    FROM    VESSELS    WITHIN    THE 

NAVIGABLE     WATERS     OF     THE     UNITED 

STATES. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01072 


A   BILL  TO   AMEND  THE   FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO 

STRENGTHEN  AND  IMPROVE  AUTHORITY 
TO  ENFORCE  ABATEMENT  OF  POLLUTION, 
TO  PROVIDE  FOR  FILING  OF  NOTICE  WITH 
RESPECT  TO  DISCHARGE  OF  MATTER  INTO 
INTERSTATE  OR  NAV  IGABLE  WATERS  AND 
TO  REQUIRE  PERMITS  TO  REGULATE  SUCH 
DISCHARGE  OF  MATTER. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01073 


CLEAN  RIVERS  RESTORATION  ACT  OF  1966 
(A  BILL  TO  PROVIDE  A  PROGRAM  OF  POL- 
LUTION CONTROL  AND  ABATEMENT  IN 
SELECTED  RIVER  BASINS  OF  THE  UNITED 
STATES         THROUGH  COMPREHENSIVE 

PLANNING  AND  FINANCIAL  ASSISTANCE,  TO 
AMEND  THE  F  EDERAL  WATER  POLLUTION 
CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01074 


PORTS  AND  WATERWAYS  SAFETY  ACT  OF 
1970  (A  BILL  TO  PROMOTE  THE  SAFETY  OF 
PORTS,  HARBORS,  WATERFRONT  AREAS, 
AND  NAVIGABLE  WATERS  OF  THE  UNITED 

STATES). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01075 


OFFSHORE  PRODUCTION  SAFETY  ACT  OF 
1970  (A  BILL  TO  PROVIDE  FOR  THE  CON- 
TROL AND  PREVENTION  OF  FURTHER  POL- 
LUTION BY  OIL  DISCHARGES  FROM 
FEDERAL  LANDS  OFF  THE  COAST  OF 
CALIFORNIA). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01076 


ENVIRONMENTAL  MONITORING  REPORT 
ACT  (A  BILL  AUTHORIZING  AND  DIRECTING 
THE  SECRETARY  OF  COMMERCE  TO  MAKE 
A  REPORT  TO  CONGRESS  ON  ENVIRONMEN- 


TAL   SYSTEMS,    BOTH    NATIONAL    AND    IN- 
TERNATIONAL). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01077 


REGIONAL  WATER  QUALITY  ACT  OF  1970 
(A  BILL  TO  PROVIDE  A  PROGRAM  OF  POL- 
LUTION CONTROL  IN  SELECTED  RIVER 
BASINS  AND  WATERWAYS  OF  THE  UNITED 
STATES  THROUGH  COMPREHENSIVE 
PLANNING  AND  FINANCIAL  ASSISTANCE  TO 
MUNICIPALITIES  ). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01078 


A  BILL  TO  AMEND  THE  ACT  OF  AUGUST  3, 
1968  (82  STAT.  625),  TO  PROTECT  THE 
ECOLOGY  OF  ESTUARINE  AREAS  BY  REGU- 
LATING DUMPING  OF  WASTE  MATERIALS, 
TO  AUTHORIZE  THE  ESTABLISHMENT  OF  A 
SYSTEM  OF  SANCTUARIES,  AND  FOR  OTHER 
PU  RPOSES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01079 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  TO  PROVIDE  ADDI- 
TIONAL PROTECTION  TO  MARINE  AND  WIL- 
DLIFE ECOLOGY  BY  PROVIDING  FOR  THE 
ORDERLY  REGULATION  OF  DUMPING  IN 
THE  OCEAN,  COASTAL,  AND  OTHER 
WATERS  OF  THE  U  NITED  STATES. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01080 


A  BILL  TO  PROVIDE  FOR  A  FEDERAL 
ECOLOGICAL  PRESERVE  IN  A  PORTION  OF 
THE  OUTER  CONTINENTAL  SHELF  IN  THE 
SANTA  BARBARA  CHANNEL  AND  TO  PRO- 
VIDE FOR  A  MORATORIUM  ON  DRILLING 
OPERATIONS  PENDING  THE  ABILITY  TO 
CONTROL  AND  PREV  ENT  POLLUTION  BY 
OIL  DISCHARGES  AND  TO  IMPROVE  THE 
STATE  OF  THE  ART  WITH  RESPECT  TO  OIL 
PRODUCTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01081 


CLEAN  LAKES  ACT  OF  1971  (A  BILL  TO 
AMEND  THE  FEDERAL  WATER  POLLUTION 
CONTROL  ACT,  AS  AMENDED,  AND  FOR 
OTHER  PURPOSES). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01082 


A  BILL  TO  PROHIBIT  DISCHARGE  OF  ANY 

MILITARY   MATERIAL   OR   OTHER   REFUSE 

INTO  NAVIGABLE  WATERS  OF  THE  UNITED 

STATES  OR  INTO  INTERNATIONAL  WATERS, 

AND  FOR  OTHER  PURPOSES. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-0I083 


A  BILL  TO  REGULATE  THE  DISCHARGE  OF 
WASTES  IN  TERRITORIAL  AND  INTERNA- 
TIONAL WATERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01084 


DETERGENT  POLLUTION  CONTROL  ACT  OF 
1971  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT  TO  BAN 
POLYPHOSPHATES  IN  DETERGENTS  AND  TO 
ESTABLISH  STANDARDS  AND  PROGRAMS 
TO  ABATE  AND  CONTROL  WATER  POLLU- 
TION BY  SY  NTHETIC  DETERGENTS). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01085 


WATER  QUALITY  CONTROL  BILLS, 

For  primary  bibliographic  entry  see  Field  06E. 
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W72-0I086 


ENVIRONMENTAL 


PRESIDENT'S 
PROPOSALS, 

For  primary  bibliographic  entry  see  Field  06b. 
W72-01087 


A   BILL   TO   PROVIDE   THE   COAST   GUARD 

WITH  AUTHORITY  TO  CONDUCT  RESEARCH 

AND  DEVELOPMENT  FOR  THE  PURPOSE  OF 

DEALING  WITH  THE  RELEASE  OF  HARMFUL 

FLUIDS  CARRIED  IN  VESSELS. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01088 


MICHIGAN'S   'TRUTH   IN   POLLUTION'   ACT 

200. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-0I089 


A  BILL  TO  AUTHORIZE  THE  COAST  GUARD 
TO  STUDY  METHODS  OF  PREVENTING 
CASUALTIES  INVOLVING  VESSELS  CARRY- 
ING CERTAIN  CONTAMINANTS,  TO  CON- 
DUCT CONTINUING  RESEARCH  ON  THE 
REMOVAL  OF  CONTAMINANTS  FROM 
BEACHES  AND  WATERS,  THE  E  XAMINA- 
TION  OF  ROUTES  USED  BY  VESSELS  CARRY- 
ING CERTAIN  CONTAMINANTS. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01090 


A  BILL  TO  GIVE  THE  PRESIDENT  AUTHORI- 
TY TO  ALLEVIATE  OR  TO  REMOVE  THE 
THREAT  TO  NAVIGATION,  SAFETY,  MARINE 
RESOURCES,  OR  THE  COASTAL  ECONOMY 
POSED  BY  CERTAIN  RELEASES  OF  FLUIDS 
OR  OTHER  SUBSTANCES  CARRIED  IN 
OCEANOGOIN  G  VESSELS. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-0I091 


A  BILL  TO  REQUIRE  FINANCIAL  RESPONSI- 
BILITY IN  THE  CASE  OF  OWNERS  AND 
CHARTERERS  OF  VESSELS  CARRYING  OIL 
OR  OTHER  CONTAMINANTS,  AND  FOR 
OTHER  PURPOSES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01092 


CHICAGO  LEADS  FIGHT  AGAINST 
PHOSPHATE  POLLUTION-NOW  CONGRESS 
MUST  ACT, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01093 


proach  since  it  cannot  take  into  account  variations 
in  the  physical  characteristics  of  the  waterbody. 
Therefore,  in  the  majority  of  cases,  a  uniform  ef- 
fluent charge  will  result  either  in:  ( 1 )  an 
overcharge,  where  more  money  is  collected  than  is 
necessary  to  achieve  pollution  control;  or  (2)  an 
undercharge,  where  not  enough  is  collected  to  con- 
trol pollution.  Proposed  legislation  for  the  imposi- 
tion and  expenditure  of  effluent  charges  are 
analyzed  on  a  section  by  section  basis.  The  basic 
premise  of  this  legislation  is  that  effluent  charges 
should  be  seen  as  a  complementary  enforcement 
mechanism  to  existing  laws.  (Gallagher-Florida) 
W72-0U19 

06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 

SAMPLE    USES   OF   COMPUTERIZED   SLOPE 
STABILITY  SOLUTIONS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00595 


MATHEMATICAL     MODELING     OF     WATER 
DISTRIBUTION  SYSTEMS, 

General  Electric  Company,  Philadelphia,  Pa.  Re- 
entry and  Environmental  Systems  Div. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-00715 


WATER  RESOURCES  PLANNING  AND  SO- 
CIAL GOALS:  CONCEPTUALIZATION 
TOWARD  A  NEW  METHODOLOGY, 

Utah  State   Univ.,  Logan.   Utah   Water  Research 

Lab. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00796 


VARIATION  OF  URBAN   RUNOFF  WITH  DU- 
RATION AND  INTENSITY  OF  STORMS, 

Texas   Tech    Univ.,    Lubbock.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-00816 


THE  POLITICAL  EVALUATION  OF  ALTERNA- 
TIVE METROPOLITAN  WATER-RESOURCE 
PLANS, 

Cornell  Univ.,  Ithaca,  NY.  Water  Resources  and 

Marine  Sciences  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00852 


A  STATE  APPROACH  TO  EFFLUENT 
CHARGE, 

O.  E.  Delogu. 

Maine   Law   Review,  Vol   23,  No   2,  p  281-313, 

1971.  33  p,97  ref.  OWRR  A-0I9-ME  ( I ). 

Descriptors:  'Maine,  *Water  pollution  control, 
♦Effluents,  *Taxes,  Water  pollution.  Water  quality, 
Water  quality  control,  Pollution  abatement.  Stan- 
dards, Industrial  wastes,  Sewage  effluents.  Costs, 
Operating  costs,  Construction  costs,  Maintenance 
costs,  Capital  costs,  Treatment  facilities,  Legal 
aspects,  Legislation,  Watersheds  (Basins). 

In  order  to  enable  effluent  charges  to  be  levied  and 
used  in  Maine,  proposals  are  made  for  a  working 
set  of  arrangements  which  take  cognizance  of  the 
existing  constitutional,  statutory  and  institutional 
arrangements  in  Maine.  Effluent  charges  in  each 
major  watershed  or  river  system  must  be  measured 
by  and  allocated  to  the  construction  as  well  as 
capital,  operating,  maintenance  and  replacement 
costs  of  those  waste  water  treatment  facilities 
necessary  to  achieve  the  stream  standards  imposed. 
A  uniform  national  effluent  charge  is  an  unwise  ap- 


THE  PROPER  PRACTICE  OF  SYSTEMS  ANAL- 
YSIS. 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Engineer- 
ing. 

Purdue  University  School  of  Engineering 
Backgrounder,  p  5-6.  OWRR  A-012-IND  ( 1 ). 

Descriptors:  "Optimum  development  plans,  ♦Simu- 
lation analysis,  'Computer  models,  Resource  allo- 
cation, Watershed  management.  Economic  justifi- 
cation, Water  quality  control,  Operations  research. 
Identifiers:  *Wabash  River  Basin. 

The  systems  methodology  integrates  the  scientific 
approach  with  elements  of  economics,  sociology, 
and  public  policy.  This  article  discussed  the 
systems  approach  as  it  was  applied  to  the  overall 
problem  of  the  reservoir  system  in  Indiana's 
Wabash  Basin.  The  objective  was  to  learn  how  to 
optimally  operate  the  present  (and  possible  future) 
system  given  the  environmental,  social  and 
economic  factors.  Using  operational  policies  as  in- 
puts, several  models  were  developed  which  con- 


sidered various  combinations  of  outputs  such  as 
water  quality  and  quantity,  net  benefits  for  recrea- 
tion, flood  control,  waste  dilution,  irrigation  water, 
shipping  potential,  associated  land  use  and  cooling 
capacity  in  connection  with  power  production.  The 
study  attempted  to  model  the  consequences  of  al- 
ternative courses  of  action  in  operating  the  reser- 
voir system  and  to  express  those  consequences  in 
terms  which  the  public  can  understand.  It  was  con- 
cluded that  the  use  of  systems  analysis  techniques 
can  facilitate  the  rational  use  of  resources.  (Mar- 
kell-Cornell) 
W72-00853 


MODELING  A  RIVER. 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Engineer- 
ing. 

Purdue      University      School      of      Engineering 
Backgrounder,  p  4-5.  OWRR  A-01 3-IND  ( 1 ). 

Descriptors:     *Simulation     analysis,     *Computer 
models,  'Dissolved  oxygen,  'Biochemical  oxygen 
demand,      'Pollution      abatement,      Reaeration, 
Photosynthesis,  Waste  water  treatment. 
Identifiers:  'Wabash  River  Basin. 

Discussed  was  the  development  of  a  water  quality 
simulation  model  for  the  Wabash  River  capable  of 
indicating,  without  experimentation,  what  is 
needed  to  correct  existing  pollution  problems  and 
to  prevent  future  problems.  Wile  the  Wabash 
model  itself  is  not  applicable  to  other  rivers,  the 
methodology  for  developing  it  is.  The  level  of  dis- 
solved oxygen  was  used  to  determine  the  water 
quality.  Water  quality  parameters  were  reaeration, 
the  biochemical  oxygen  demand  removal  coeffi- 
cient and  the  production  of  oxygen  by  algae  in  the 
river.  Using  the  data  from  the  three  factors,  a 
model  was  developed  which  showed,  given  waste 
loadings  and  flow  characteristics,  the  dissolved  ox- 
ygen and  the  BOD  at  1/4  mile  intervals  along  the 
stream.  Past  pollution  conditions  were  predicted  by 
using  data  on  actual  past  flow  and  loading.  The 
model  revealed  significant  and  surpising  findings. 
As  it  now  stands,  the  model  can  be  utilized  to  in- 
dicate the  necessary  steps  for  solving  a  pollution 
problem  and  will  be  expanded  to  include 
economic,  social  and  political  factors. 
W72-00854 


APPLICATION  OF  A  LARGE  SCALE  NON- 
-LINEAR  PROGRAMMING  ALGORITHM  TO 
POLLUTION  CONTROL, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00856 


PLANNING   FOR   POLLUTION  CONTROL  -  A 
CRITICAL  SURVEY, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00857 


AN  INVESTIGATION  OF  MIXED  METHODS 
FOR  THE  SOLUTION  OF  SIMULTANEOUS 
NONLINEAR  EQUATIONS, 

Clemson  Univ.,  S.C.  Dept.  of  Electrical  and  Com- 
puter Engineering. 
R.  L.  Dobson. 

M  S  Thesis,  Clemson  University,  December  1970. 
89  p,  18  fig,  7  tab,  10  ref.  OWRR  B-006-SC  (3). 

Descriptors:  'Mathematical  models,  'Computer 
programs,  'Analog  computers,  'Digital  computers, 
'Simulation  analysis.  Equations,  Mathematics, 
Analytical  techniques. 

In  the  field  of  engineering  many  problems  arise 
which  when  formulated  result  in  a  set  of  simultane- 
ous nonlinear  equations.  Unless  these  equations  are 
of  the  simplest  order,  no  analytical  technique  is 
available  by  which  the  solution  set  may  be  obtained 
in  a  straight-forward  manner.  The  objective  was  to 
investigate  those  available  techniques  which  utilize 
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iteration  to  arrive  at  a  solution  set  and  determine 
the  advantages  and  disadvantages  of  each.  Several 
methods  were  investigated.  At  least  one  technique 
from  each  major  area  was  tried  on  the  analog 
and/or  digital  computers  to  gain  an  idea  of  the  rela- 
tive merits  of  each  category.  Among  these  were  a 
pure  analog  method,  a  pure  digital  technique,  a 
hybrid  scheme,  and  a  combination  of  simulated 
analog  (integration)  and  digital  (iteration)  on  the 
digital  computer.  The  EAI  TR48  analog  computer, 
IBM  S/360,  Model  40  digital  computer  and  the 
DEC,  PDP-8  and  PDP-15  digital  computers  were 
used  to  implement  the  procedures  of  the  methods 
investigated.  The  analog  and  hybrid  techniques 
proved  unwieldly  from  the  standpoint  of  equipment 
and  patching  time  required;  the  integration-itera- 
tion approach  was  unsatisfactory  for  higher  or- 
dered systems.  However,  the  last  two  approaches 
offer  a  great  deal  of  promise.  (Markell-Cornell) 
W72-00859 


A  WATER  QUALITY  PREDICTION  MODEL 
AND  A  WATER  QUALITY  SIMULATION  PRO- 
GRAM FOR  THE  WABASH  RIVER, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-00860 


COMPUTER  ANALYSIS  AND  OPTIMIZATION 
OF  A  CLASS  OF  NON-LINEAR  SYSTEMS, 

Clemson  Univ.,  S.C.  Dept.  of  Electrical  and  Com- 
puter Engineering. 

For  primary  bibliographic  entry  see  Field  07A. 
W72-00862 
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WATER  RESOURCES  PLANNING  AND  SO- 
CIAL GOALS:  CONCEPTUALIZATION 
TOWARD  A  NEW  METHODOLOGY, 

Utah  State  Univ.,  Logan.  Utah  Water  Research 

Lab. 

D.  Peterson,  H.  Caulfield,  R.  d'Arge,  D.  Gorden, 

and  M.  Marts. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  228,  $3.00  for  paper  copy;  $0.95 

microfiche.  Publication  No.  PRWG  94-1,  Sep  1, 

1971.  89  p,  9  fig,  8  tab,  24  ref,  4  append.  OWRR 

C2194(3383)(l). 

Descriptors:  *Planning,  *Water  policy, 
♦Economics,  *Social  aspects,  *Model  studies, 
♦Federal  government,  'Welfare  (Economics), 
•Decision  making,  Environment,  Intangible 
benefits,  Conservation,  Economic  efficiency, 
Recreation,  Social  values,  Water  resources 
development,  Aesthetics. 

Identifiers:  *Social  indicators,  *Social  goals, 
'General  welfare,  Social  well-being,  Equality, 
Western  regional  directors. 

A  modeling  concept  relating  water  resource  use  to 
'social  goals'  is  proposed  by  an  interdisciplinary 
group  formed  by  the  thirteen  western  state  Water 
Resources  Research  Institutes.  It  consists  of  a 
heierarchical  array  of  elements  beginning  at  the  top 
with  nine  general  word-described  goals,  tentatively 
postulated  as  a  comprehensive  set  describing 
general  welfare,  and  successively  delineated  by  ex- 
panding strata  of  sub-goal  descriptors  eventually 
connected  to  water  resource  policy  action  variables 
through  social  indicators.  The  conceptualization 
draws  on  various  national  social-goal  statements, 
on  historical  Federal  water  resources  policy  includ- 
ing the  recent  work  of  the  Water  Resources  Coun- 
cil on  'principles'  and  'standards'  and  on 
philosophical,  political,  ecological,  economic, 
demographic,  operations  research,  and  technologi- 
cal study  and  experience  represented  by  the  group 
and  its  associates.  An  outside  panel  review  is  in- 
cluded. Tentative  consideration  is  given  to  use  of 
the  model  in  the  context  of  field  planning  and  of 
policy  formulation.  The  researchers  visualize  that 
the  conceptualizations  may  be  made  predicative  by 
quantization  or  partial  quantization  of  connectives 


between  elements.  The  report  covers  the  first  phase 
of  a  proposed  3-year  program  of  conceptualization, 
verification,  testing  and  implementation. 
W72-00796 


REVISED  OBJECTIVES  FOR  DESIGN  OF 
URBAN  STORMWATER  SYSTEMS  IN  THE 
PUGET  SOUND  REGION, 

Washington     Univ.,     Seattle.     Inst,     of     Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00797 


THE  POLITICAL  EVALUATION  OF  ALTERNA- 
TIVE METROPOLITAN  WATER-RESOURCE 
PLANS, 

Cornell  Univ.,  Ithaca,  N.Y.  Water  Resources  and 
Marine  Sciences  Center. 
Douglas  A.  Haith. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  237,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Technical  Report  No.  31 ,  July  1971 . 
188  p,  17  fig,  14  tab,  63  ref,  1  append.  OWRR  Pro- 
ject C-1640  (3151 )( 1 ). 

Descriptors:  'Decision  making,  'Evaluation,  'Pro- 
ject feasibility,   'Planning,  Political  aspects,  Op- 
timum   development    plans,    Political    contraints, 
Ssystems  analysis. 
Identifiers:  Metropolitan  water  management. 

A  methodology  was  proposed  to  assist  in  the  selec- 
tion and  ranking  of  politically  feasible  water 
resource  planning  alternatives.  Metropolitan  water 
resource  management  plans  were  usually  prepared 
to  satisfy  a  variety  of  noncomensurable  objectives 
or  goals.  Because  all  of  the  separate  objectives  or 
goals  included  in  each  alternative  plan  often  cannot 
be  expressed  in  the  same  units,  e.g.  dollars,  the  par- 
ticular alternative  plan  deemed  most  desirable  was 
a  political  decision.  Accordingly,  methods  for 
generating  and  ranking  politically  feasible  alterna- 
tives aided  in  eliminating  from  more  further 
detailed  consideration  those  alternatives  that  were 
clearly  politically  non-optimal.  Results  illustrated 
that  a  probabilistic  form  of  indifference  analysis 
could  be  used  to  identify  and  quantify  important 
goals  and  to  define  the  trade-offs  between  these 
goals.  The  approach  provided  a  means  of  incor- 
porating a  policy  maker's  preferences  into  a 
systems  analyses  of  various  water  resources 
planning  alternatives.  The  proposed  procedures 
were  seen  as  a  screening  process  that  identified  ( 1 ) 
from  a  large  number  of  possible  planning  objectives 
or  goals,  those  that  were  politically  relevant  and 
(2)  from  a  large  set  of  alternative  plans  which 
might  be  technically  and  economically  feasible,  a 
smaller  subset  that  was  also  politically  feasible.  ( V- 
everka-Cornell) 
W72-00852 


WABASH  RIVER  BASIN  COMPREHENSIVE 
STUDY  CONFERENCE, 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 
Research  Center. 

F.  E.  Morr,  S.  T.  Pyle,  F.  E.  Musleh,  M.  C.  Stout, 
and  A.  Cantsell. 

Papers  presented  at  the  Wabash  River  Basin  Com- 
prehensive Study  Conference,  December  1970. 
Various  paging,  2  fig,  1  tab.  OWRR  A-012-IND 
(2). 

Descriptors:  'Optimum  development  plans, 
'Watershed  management,  'Resource  allocation, 
'Future  planning  (Projected),  'Long  range 
planning,  'Water  supply,  Multiple-purpose  pro- 
jects. Water  resources  development.  River  basin 
development. 
Identifiers:  'Wabash  River. 

Four  broad  objectives  in  the  management  of  water 
and  land  resources  were  discussed  at  the  Wabash 
River  Basin  Conference.  The  objectives  were  to 
enhance  national  economic  development,  to 
enhance  the  quality  of  environment,  to  enhance  so- 
cial well-being,  and  to  enhance  regional  develop- 


ment. The  broad-scale,  multi-faceted  aspects  of  fu- 
ture water  and  land  use  management  were 
emphasized.  A  description  of  the  Water  Resources 
Council  and  a  review  of  its  responsibilities  was 
given.  The  method  and  purpose  of  reviewing  river 
basin  reports  was  described.  The  problems  of  lood 
control  or  prevention  were  mentioned  and  flood 
plain  management  suggested  as  the  best  solution 
along  with  channel  modifications,  and  building  of 
levees,  dams  and  reservoirs.  Water  supply  needs 
were  considered  and  a  multi-purpose  water  related 
project  involving  flood  control,  low  flow  augmenta- 
tion and  recreation  recommended.  The  need  for  a 
balanced  system  of  water  resource  laws  and  related 
policies  and  procedures  and  long-range  planning 
was  emphasized  and  an  equitable  method  of  cost 
allocation  formulated.  Agricultural  land  and  water 
needs  of  the  river  basin  as  reported  in  the  study 
were  also  examined  and  evaluated.  Systems 
analyses  techniques  as  applied  to  the  study  were 
described,  evaluated  and  recommended.  Finally, 
the  ways  in  which  the  report  could  be  used  in  the 
university  community  were  explored.  (Markell- 
Cornell) 
W72-0O858 


ECONOMIC  DEVELOPMENT  OF  AREAS  CON- 
TIGUOUS TO  MULTIPURPOSE  RESERVOIRS: 
THE  KENTUCKY-TENNESSEE  EXPERIENCE, 

Kentucky  Univ.,  Lexington.  Water  Resources  Inst. 
MB.  Hargrove. 

Research  Report  No.  2 1 ,  1 97 1 .  207  p,  3  fig,  29  tab, 
1 28  ref,  5  append.  OWWR  A-006-KY  ( 10). 

Descriptors:  'Multiple-purpose  reservoirs,  'Ken- 
tucky, 'Tennessee,  Statistical  models,  Planning, 
Population. 

Identifiers:  'Economic  growth,  'Industrial 
development.  Lake  Cumberland  (Kentucky),  Cal- 
vert City  (Tennessee),  Control  groups,  Location 
features.  Multi-program  planning.  Spatial  distribu- 
tion (Industrial),  Employment  patterns.  Per  capita 
income. 

The  economic  growth  and  industrial  development 
of  areas  continguous  to  multipurpose  reservoirs 
was  investigated.  A  theoretical  analysis  of  location 
factors  reveals  that  development  promoted  in  the 
contiguous  areas  by  the  project  is  a  function  of 
both  the  characteristics  of  the  project  and  the  area. 
Linear  statistical  models  were  used  to  compare  the 
amount  of  economic  development  of  twenty  exist- 
ing project  sites  in  Kentucky  and  Tennessee  with 
paired  control  areas  over  the  period  1940-1960.  It 
was  found  that  some  projects  promoted  rapid 
growth  and  others  seemingly  had  little  effect.  The 
causes  of  this  wide  developmental  variation  were 
determined  by  examining  two  sites,  Calvert  City 
and  Lake  Cumberland.  A  favorable  combination  of 
factors  provided  by  the  reservoir  project  and  loca- 
tion features  not  influenced  by  the  project  must 
exist  before  rapid  economic  expansion  can  occur. 
This  study  indicates  the  need  for  a  multi-program 
planning  approach  which  maximizes  developmen- 
tal benefits  to  limited  geographic  areas.  (Haugh- 
Wisconsin) 
W72-00863 


AN  ECONOMIC  ANALYSIS  OF  COMMUNITY 
WATER  RESOURCE  USE  WITH  RESPECT  TO 
AREA  DEVELOPMENT  IN  ALABAMA, 

Auburn  Univ.,  Ala.  Dept.  of  Economics. 

J.H.Baker. 

Masters  Thesis,  June,  1970.  97  p,  7  fig,  19  tab,  65 

ref,  1  append.OWRRB-012-ALA(3). 

Descriptors:      'Water     resources     development, 
'Water  supply,  Water  resources.  Planning,  Con- 
trol,  Water  users,  Water   utilization,   Economics, 
Water  rights,  Alabama. 
Identifiers:  'Economic  development. 

Alabama's  water  resources  were  analyzed  with 
respect  to  economic  development  in  order  to  ascer- 
tain the  characteristics  of  community  water  sup- 
pliers, identify  water  resource  problem  situations, 
and  suggest  ways  to  prevent  or  alleviate  certain 
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vater  resource  problems.  Questionnaires 
■esponded  to  by  212  Alabama  communities  in- 
licated  that  (1)  community  water  suppliers  were 
;xperiencing  increasing  difficulty  in  meeting  the 
iemands  of  industrial  and  domestic  customers,  (2) 
he  quality  of  water  supplied  by  Alabama  mu- 
licipalities  was  generally  adequate,  and  was  ex- 
jected  to  remain  so  in  the  near  future,  (3)  in- 
idequate  planning  for  growing  water  needs  and 
lses  has  caused  many  communities  to  experience 
vater  problems,  (4)  insufficient  funds  have 
jrevented  many  communities  from  solving  their 
vater  problems,  and  (5)  future  economic  develop- 
nent  depends,  in  part,  on  these  problems  being 
:olved.  Analysis  of  the  communities'  responses  led 
;o  the  following  recommendations:  develop  a  state 
igency  charged  with  controlling  the  state's  water 
esources,  pass  legislation  clearly  defining  priority 
ights  of  water  users,  decrease  industry's  influence 
in  state  water  resource  agencies,  and  provide  for 
letter  educated  local  water  officials.  A  sample 
questionnaire  is  provided  and  numerous  tables 
;laborate  the  study's  results.  (Settle-Wisconsin) 
W72-00868 


PRESENT  AND  FUTURE  INCOME  AND  EM- 
PLOYMENT GENERATED  BY  THE  ST. 
LAWRENCE  SEAWAY, 

Wisconsin   Univ.,   Milwaukee.   Center   for  Great 

Lakes  Studies. 

E.  Schenker. 

The  Seaway  Review,  Vol  1,  No  3,  Autumn,  1970. 

10  tab. 

Descriptors:   *St.   Lawrence  Seaway,   'Economic 
impact,  'Great  Lakes  region,  'Direct  benefits,  'In- 
direct benefits,  Employment,  Income. 
Identifiers:  Multiplier  analysis. 

The  St.  Lawrence  Seaway  produces  economic 
benefits  in  two  ways,  by  reducing  the  cost  of  trans- 
porting its  hinterland's  comerce  and  by  generating 
increased  activity  at  Seaway  ports.  To  estimate 
these  benefits  a  multiplier  analysis  is  applied.  This 
approach  utilizes  estimates  of  $5  and  $24  as  the 
average  direct  income  per  ton  produced  from  ser- 
vicing bulk  and  general  cargo,  respectively,  at  the 
Great  Lakes  ports.  These  estimatess  combined  with 
the  income  multipliers,  suggest  that  in  1968 
Seaway  shipping  accounted  for  approximately 
$283,000,000  of  primary  income  and,  with  the  ad- 
dition of  the  indirect  income  effect,  for  nearly 
$643,000,000  of  total  income  for  the  Great  Lakes 
states.  This  amount  accounts  for  approximately 
one  per  cent  of  the  total  income  of  the  six  Great 
Lakes  states.  The  employment  generated  by 
Seaway  traffic  is  another  measure  of  the  Seaway's 
impact.  The  multiplier  analysis  suggests  that 
Seaway  cargo  directly  provided  income  for  37,700 
families  in  the  Great  Lakes  region.  Adding  the 
secondary  employment  effects  produces  a  total  of 
roughly  85,700  families  employed  because  of  the 
Seaway's  existence.  By  1980  the  Seaway  could  by 
contributing  as  much  as  $900,000,000  regionally  if 
it  can  maintain  its  competitive  position.  (Settle- 
Wisconsin) 
W72-00869 


MARINE  ALGAE  AS  AN  ECONOMIC 
RESOURCE, 

California  Univ.,  Santa  Barbara;  and  Florida  State 

Univ.,  Tallahassee. 

W.  Silverthorne,  and  P.  E.  Sorensen. 

In:  Preprints  of  the  Marine  Technology  Society,  7th 

Annual  Conference,  p523-533,  1971.  1  tab,  28  ref. 

Descriptors:  'Aquatic  algae,  'Resources, 
'Economic  evaluation.  Foods,  Forages,  Fertilizers. 
Identifiers:  'Economic  resource,  'Aquaculture, 
Agar,  Algin,  Carrageenan,  Medical  applications. 

The  total  market  value  of  the  world's  current  an- 
nual production  of  unprocessed  seaweed  is  esti- 
mated to  be  $350  million.  Its  major  uses  are  as  lux- 
ury speciality  foods  of  rather  low  food  value  in  the 
Orient  and  as  specialized  colloids  (agar,  algin,  and 
others),  fodder  and  fertilizer  supplements  in  indus- 


trial countries.  Direct  application  of  seaweed  ex- 
tracts in  medicine  and  drug  manufacture  has  been 
limited  to  its  use  as  a  culture  medium,  a  laxative 
and  a  dental  impression  compound.  More  exotic 
drug  applications  are  either  hypothetical  or  inferior 
to  other  drugs  in  use.  Thus,  despite  much  specula- 
tion concerning  the  production  of  food  and  drugs 
from  marine  algae,  evidence  indicates  that  seaweed 
will  continue  to  contribute  marginally  to  human 
nutrition  and  medication.  Furthermore,  the  large 
amounts  of  labor  involved  in  present  methods  of 
cultivating  marine  algae  and  the  small  success  in  at- 
tempts at  mechanization  lead  to  the  conclusion  that 
substantial  increases  in  the  level  of  marine  algal 
resource  utilization  are  not  likely.  (Wade-Wiscon- 
sin) 
W72-00870 


AQUACULTURE  IN  LESS  DEVELOPED  NA- 
TIONS: SOME  ECONOMIC  CONSIDERA- 
TIONS, 

Rhode  Island  Univ.,  Kingston. 

J.  M.  Gates. 

In:  Preprints  of  the  Marine  Technology  Society,  7th 

Annual  Conference,  p  579-583,  197 1 .  4  ref. 

Descriptors:    'Fish   farming,    'Fish    management, 
'Economic  evaluation,  'Resource  development. 
Identifiers:    'Aquaculture,   Fish   culture,   Interna- 
tional     investment,      Underdeveloped      nations, 
Aquaculture  research. 

The  benefits  of  fish  culture  development  and 
potential  impediments  to  development  are 
discussed.  With  private  international  trade  flows 
toward  underdeveloped  nations  being  mainly  in 
higher  priced  superior  fish  culture  products,  in- 
creases in  international  investment  cannot  be  ex- 
pected to  substantially  alleviate  hunger  although 
they  may  contribute  to  foreign  exchange  earnings. 
It  is  suggested  that  hunger  can  only  be  alleviated 
with  the  development  of  low  cost  aquacultural 
products  by  a  low  wage  indigenous  labor  force. 
Some  problems  arising  from  the  development  of 
such  an  industry  and  some  roles  for  the  public  sec- 
tor in  solving  them  are  discussed.  Aquaculture 
supply  increases  must  be  limited  so  as  not  to  outrun 
market  demand  while  adequate  use  rights  and 
credit  institutions  must  be  developed.  Marketing 
problems  can  be  reduced  by  better  transportation, 
processing  and  storage  systems.  In  countries  where 
fish  are  the  traditional  source  of  protein  a  greater 
proportion  of  research  should  be  devoted  to 
aquaculture.  The  role  of  the  public  sector  in  fund- 
ing this  research  is  recognized  but  the  possibility  of 
increased  private  participation  is  suggested. 
(Wade-Wisconsin) 
W72-00871 


THE  EFFECTS  ON  PERSONAL  INCOME  DIS- 
TRIBUTION OF  NEW  YORK  STATE  AD- 
MINISTERED EXPENDITURES  FOR  OUT- 
DOOR RECREATION, 

Cornell  Univ.,  Ithaca,  NY. 
L.  A.  Shabman. 

Master's  Thesis,  January,  1 970.  204  p,  48  tab,  7  ap- 
pend. OWRR  BO  14-NY  (I). 

Descriptors:  'New  York,  'Recreation,  'Expendi- 
tures, 'Marginal  utility,  'Net  income,  'Marginal 
income,  Taxes,  State  governments.  Investment, 
Cost-benefit  analysis,  Welfare  ( Economics). 
Identifiers:  'Income  distribution,  'Personal  in- 
come, 'Benefits  principle  of  taxes,  'Net  transfer 
payments.  Equal  opportunity. 

This  study  quantifies  the  impact  of  New  York  State 
recreation  expenditures  in  1967  on  the  distribution 
of  income  in  terms  of  net  transfer  payment  effects 
and  net  income  effects.  The  net  transfer  effects  of 
government  expenditures  and  taxes  go  from  posi- 
tive to  negative  as  income  increases.  The  upper  in- 
come levels  support  the  lower  income  levels.  Ad- 
ding welfare  weights,  based  on  the  marginal  utility 
of  income,  decreases  the  upper  income  groups'  loss 
of  welfare  while  the  lower  income  groups  realize  a 
gain.  This  indicates  a  positive  increase  in  total  wel- 


fare. A  cost-benefit  analysis  measures  the  effect  of 
new  capital  investment  on  income  distribution. 
Positive  benefits  (willingness  to  pay)  are  realized 
by  all  income  classes  except  the  upper  one.  In  con- 
clusion, there  is  a  definite  income  redistribution  as 
the  lower  income  groups  receive  more  than  they 
pay  for  at  the  expense  of  the  upper  income  groups. 
The  use  of  welfare  weights  tends  to  increase  total 
welfare.  Other  non-quantifiable  aspects  such  as  the 
quality  of  experience  and  the  need  for  recreation 
are  discussed.  It  is  recommended  that  the  govern- 
ment provide  transportation  for  the  poor  to  recrea- 
tion areas  and  that  more  urban  parks  be  created. 
( Haugh-Wisconsin) 
W72-00873 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS-REPORT  OF  SPORT  AND 
COMMERCIAL  FISHERIES  SUBPROJECT, 

Idaho  Cooperative  Fishery  Unit,  Moscow.  Fish  and 
Game  Dept. 

J.  Mallet,  and  T.C.Bjornn. 

University  of  Idaho,  Water  Resources  Research  In- 
stitute, May  1971.31  p,  9  tab,  6  fig,  7  ref. 

Descriptors:  'Sport  fishing,  'Commercial  fishing, 
'Fish  management,  'Economic  efficiency, 
'Planning,  Evaluation,  Resource  development. 
Benefits,  Idaho,  Aesthetics,  Water  values,  Social 
values,  River  basins,  Chinook  salmon,  Trout,  Life 
cycles,  Fisheries,  Spawning,  Fish,  Dams. 
Identifiers:  'Salmon  River,  Snake  River. 

The  Scenic  Rivers  Study  Unit  of  the  University  of 
Idaho  is  establishing  criteria  to  identify  and  esti- 
mate economic,  aesthetic,  social  and  other  values 
for  study  rivers  as  a  river-planning  tactic.  Sport  and 
commercial  fisheries  along  the  410-mile  long  Sal- 
mon and  49-mile  long  Snake  Rivers  consist  of 
Chinook  salmon,  Steelhead  trout  and  Sockeye  sal- 
mon. Life  cycles  and  fishing  and  spawning  areas  of 
these  species  are  illustrated.  The  net  annual 
economic  value  of  anadromous  fish  is  about  3  mil- 
lion dollars.  Construction  of  dams  caused  the 
decline  in  abundance  of  Idaho  salmon  and  Steel- 
head  stocks.  Artificial  propagation  could  limit  the 
detrimental  effects  of  dams  on  these  stocks.  Tables 
show  fish  stream  utilization,  fish  population  and 
abundance  surveys,  and  economic  estimates.  (See 
also  W71-05704,  W71-05703,  and  W72-00876) 
(Popkin-Arizona) 
W72-00875 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS-REPORT  OF  HISTORY  SUB- 
PROJECT, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
inst. 

J.J.  Peebles. 

University  of  Idaho,  Water  Resources  Research  In- 
stitute, March  1971.  1 68  p,  3  tab,  16  fig,  70  ref. 

Descriptors:     'History,     'Planning,     'Evaluation, 
'Resource       development,       'Benefits,       Idaho, 
Economic  efficiency,  Aesthetics,  Water  values.  So- 
cial values,  River  basins.  Model  studies. 
Identifiers:  'Salmon  River  Basin. 

The  Scenic  Rivers  Study  Unit  of  the  University  of 
Idaho  is  establishing  criteria  to  identify  and  esti- 
mate economic,  aesthetic,  social  and  other  values 
for  study  rivers.  Objects  include  resource  invento- 
ry; identification,  description  and  quantification  of 
river  benefits;  development  of  evaluation  models; 
and  presentation  of  alternatives  for  resource  uses. 
The  general  history  of  the  Salmon  River  basin  is 
presented,  as  such  information  is  desirable  as  other 
subprojects  progressed.  Major  report  sections  in- 
clude pre-white  man;  Lewis  and  Clark  expedition, 
fur  trader,  missionary  and  miner;  territorial  status, 
statehood  and  counties;  Indian  wars;  transporta- 
tion, agriculture  and  permanent  settlements;  and 
forester  and  recreationist.  The  effect  of  water  in 
the  basin  on  its  history  is  identified.  (See  also  W7 1  - 
05704,  W71-05703  and  W72-00875)  (Popkin- 
Arizona) 
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VV72-00876 


SECTION    169:   AMORTIZATION   OF  POLLU- 
TION CONTROL  FACILITIES. 

WATER    RESOURCES   DEVELOP-        1971  Internal  Revenue  Bulletin  No.  24,  at  15-33. 


REVIEW 
MENT, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  08H 

W72-00968 


OF 


PROJECT      AQUARIUS      -      CONTROL 
RADIOISOTOPES  AND  SAFETY, 

Arizona  Univ.,  Tucson.  Dept.  of  Nuclear  Engineer 

ing. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00970 


AQUARIUS     STUDY     -     ENGINEERING     AND 
ECONOMIC  CONSIDERATIONS, 

Bechtel  Corp.,  San  Francisco,  Calif. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00972 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


A     PROGRAM     TO     DETERMINE     VARIOUS 
DIVERSION  LOSSES, 

Washington  State  Univ.,  Pullman.  Water  Research 

Center. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-00803 


FINANCING  MUNICIPAL  SOLID  WASTE 
MANAGEMENT  SYSTEMS, 

Department  of  Health,  Education,  and  Welfare, 
Cincinnati,  Ohio.  Bureau  of  Solid  Waste  Manage- 
ment. 

R.  M.  Clark,  and  R.  O.  Toftner. 
Journal    of   the    Sanitary    Engineering    Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  96,  No  SA4,  p  885-892,  1970.  4  ref. 

Descriptors:    'Solid    wastes,    *Project    planning, 
'Financing,    *Loans,    *Use   rates,   Taxes,   Invest- 
ment, City  planning,  Debt,  Governments. 
Identifiers:   *Solid   waste   management,   'General 
obligation  bonds,  'Revenue  bonds,  "User  charges. 

The  effects  of  available  municipal  financing  prac- 
tices are  analyzed  with  regard  to  the  implementa- 
tion, engineering  design,  and  operation  facilities  of 
a  solid  waste  management  system.  The  advantages 
and  disadvantages  of  the  three  most  commonly 
used  financing  alternatives,  general  obligation 
bonds,  revenue  bonds,  and  pay-as-you-go  systems, 
are  discussed  and  compared.  Generally,  every 
governmental  unit  responsible  for  solid  waste 
management  should  consider  establishing  an  ap- 
propriate user  charge.  Any  borrowing  should  be  re- 
lated to  the  service  fee,  have  low  interest  rates  and 
reserve  requirements,  and  be  self-liquidating.  No 
specific  approach  is  recommended  over  another. 
Each  municipality  should  choose  an  effective 
financing  plan  which  relates  the  quantity  and  tim- 
ing of  income  and  expenditures  to  the  need  for 
funds.  (Haugh-Wisconsin) 
W72-00864 


THE  EFFECTS  ON  PERSONAL  INCOME  DIS- 
TRIBUTION OF  NEW  YORK  STATE  AD- 
MINISTERED EXPENDITURES  FOR  OUT- 
DOOR RECREATION, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00873 


AN  INVESTIGATION  OF  ALTERNATE  WASTE 
MANAGEMENT  POLICIES  IN  A  RIVER  BASIN, 

Clemson  Univ.,  S.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00913 


Descriptors:  *Taxes,  *Tax  rate,  'Treatment  facili- 
ties, 'Pollution  abatement,  Government  finance, 
Federal  government,  Regulation,  Administration, 
Administrative  agencies,  Administrative  decisions, 
Water  pollution,  Air  pollution,  Water  pollution 
control,  Water  pollution  treatment,  Environmental 
sanitation,  Non-structural  alternatives,  Waste 
disposal,  Waste  treatment,  State  governments. 

A  new  income  tax  regulation  dealing  with  a  section 
of  the  Internal  Revenue  Code  is  herein  adopted,  su- 
perseding previous  regulation.  Every  person,  at  his 
election,  shall  be  entitled  to  an  amortization  deduc- 
tion for  certified  pollution  control  facilities  over  a 
60  month  period.  Necessary  definitions  are  pro- 
vided, as  are  examples  of  computing  the  amortiza- 
tion deduction.  A  certified  pollution  control  facility 
is  defined  as  a  treatment  facility  used  to  abate  or 
control  water  pollution  by  removing  or  disposing  of 
wastes  and  other  pollutants,  and  which  has  been 
certified  by  appropriate  state  and  federal  authori- 
ties as  complying  with  all  applicable  state  and 
federal  regulations.  If  the  facility  has  a  useful  life  of 
more  than  1  5  years  the  amortizable  basis  shall  hear 
the  same  ratio  to  that  portion  of  the  adjusted  basis 
of  such  facility  as  1 5  bears  to  the  number  of  years 
of  useful  life.  The  amount  of  the  deduction,  effect 
on  other  deductions,  and  depreciation  subsequent 
to  discontinuance  or  revocation  of  amortization  are 
explained.  Various  requirements  of  and  methods 
for  figuring  the  amortizable  basis  are  set  forth. 
(Robinson-Florida) 
W72-01013 


REVENUE  RULING  70-186:  EXEMPTION 
FROM  TAX  ON  CORPORATIONS. 

1970  Internal  Revenue  Bulletin  No.  16,  at  16-18. 

Descriptors:  'Taxes,  'Recreation  facilities,  'Water 
quality  control,  'Public  benefits,  Government 
finance,  Federal  government,  Non-structural  alter- 
natives. Regulation,  Administration,  Administra- 
tive agencies,  Lakes,  Water  quality.  Water  pollu- 
tion control,  Water  policy,  Water  resources,  Water 
resources  development,  Water  pollution  treatment, 
Recreation,  Tax  rate,  Administrative  decisions. 

A  nonprofit  organization  formed  to  preserve  and 
improve  the  water  quality  of  a  lake  used  extensively 
as  a  public  recreational  facility  qualified  for  exemp- 
tion under  a  section  of  the  Internal  Revenue  Code. 
The  section  provides  for  the  exemption  from 
federal  income  tax  of  organizations  organized  and 
operated  exclusively  for  charitable  purposes.  The 
organization's  principal  activity  was  to  treat  the 
waters,  remove  algae,  and  otherwise  improve  water 
conditions  for  recreational  purposes.  These  facts 
are  distinguishable  from  a  situation  whereby  an  or- 
ganization uses  its  funds  primarily  to  foster  private 
interests,  and  any  benefit  to  the  general  public  is 
only  incidental.  Organizations  must  file  an  exemp- 
tion application,  however,  in  order  to  be  recog- 
nized as  exempt.  (Robinson-Florida) 
W72-01014 


CERTAIN  SALT  WATER  POLLUTION  OF  UN- 
DERGROUND WATER  SUPPLY  IS  AN  IN- 
VOLUNTARY CONVERSION  FOR  PURPOSES 
OF  SECTION  1033  OF  THE  INTERNAL 
REVENUE  CODE  OF  1954. 

Revenue  Ruling  66-334,  1966-2  Cumulative  Bul- 
letin 302. 

Descriptors:  'Tax  rate,  'Taxes,  'Administrative 
decisions,  'Brine  disposal.  Administration,  Ad- 
ministrative agencies,  Government  finance, 
Federal  governments.  Oil,  Oil  wells.  Oil  wastes. 
Saline  water,  Salinity,  Brines,  Damages,  Accidents, 
Water  pollution,  Pollutants,  Water  pollution 
sources.  Water  pollution  effects,  Legal  aspects. 


An  oil  company  constructed  an  earthen  pit  on  the 
taxpayer's  land  into  which  salt  water  was  deposited. 
A  fault  in  the  underground  structure  of  the  pit  al- 
lowed the  salt  water  to  escape,  causing  permanent 
damage  to  the  water  sand  and  contaminating  the 
freshwater.  Payment  was  received  by  the  taxpayer 
for  these  damages.  Section  1033  of  the  Internal 
Revenue  Code  provides  that  if  property  is  involun- 
tarily converted,  and  the  taxpayer  purchases  other 
property  similar  or  related  in  service  or  use  to  the 
property  converted,  the  gain  shall  be  recognized 
only  to  the  extent  that  the  amount  realized  upon 
the  conversion  exceeds  the  cost  of  replacement 
property.  It  is  not  necessary  that  the  taxpayer 
satisfy  the  test  if  suddenness  if  the  cause  of  destruc- 
tion otherwise  falls  within  the  general  concept  of  a 
casualty.  The  salt  water  pollution  of  the  un- 
derground water  resulted  in  its  destruction  within 
the  meaning  of  the  section  and  is  an  involuntary 
conversion  for  purposes  of  that  section.  (Robinson- 
Florida) 
W72-01015 


A      STATE      APPROACH       TO       EFFLUENT 
CHARGE, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01119 


6D.  Water  Demand 


WATER  RESOURCES  OF  SALT  LAKE  COUN- 
TY, UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-00788 


WATER  USE  IN  SOUTH  CAROLINA-1970. 

South  Carolina  Water  Resources  Commission, 
Columbia. 

South  Carolina  Water  Resources  Commission  Re- 
port, March  1971.  114  p,  5  fig,  19  tab. 

Descriptors:  'Water  resources  development, 
'Water  supply,  'Water  demand,  'Future  planning 
(Projected),  'South  Carolina,  Groundwater,  Sur- 
face waters,  Water  yeild,  Water  users,  Hydrologic 
budget,  Reviews,  Hydrologic  data,  Watershed 
management,  Industrial  water,  Municipal  water. 
Domestic  water. 
Identifiers:  'Water  use  inventory  (S.C). 

This  inventory  provides  information  on  current  and 
projected  demands  for  water  use  within  the  State  of 
South  Carolina.  The  water  use  data  is  separated 
into  three  categories:  industries  operating  private 
water  systems,  industries  purchasing  water,  and 
water  provided  through  municipal  systems.  Indus- 
tries purchasing  water,  and  water  provided  through 
municipal  systems.  Industries  operating  private 
water  systems  are  presently  using  379  mgd,  or  56 
percent  of  the  total  water  used  in  the  State.  The 
projected  water  use  for  this  category  by  1980  is 
about  526  mgd,  a  39  percent  increase  over  the  10- 
year  period.  Industries  purchasing  water  are  cur- 
rently using  125  mgd  or  41%  of  the  total  water 
produced  by  municipalities.  It  is  projected  that  this 
category  will  be  using  155  mgd  by  1980,  a  24%  in- 
crease for  the  10-year  period.  Water  produced 
through  municipal  systems  represents  44%  of  the 
total  water  produced.  Municipalities  have  pro- 
jected that  their  water  use  for  1980  will  increase 
61%,  or  an  average  daily  usage  of  480  mgd.  How- 
ever, after  the  deduction  of  water  sold  to  industries, 
municipal  use  is  174  mgd,  only  26%  of  the  total 
water  use  in  South  Carolina.  This  use  is  considered 
to  be  domestic  and  commercial,  and  is  expected  to 
increase  by  85%  by  1980.  The  total  water  use  for 
South  Carolina  is  projected  to  increase  48%  over 
the  next  10-year  period,  resulting  in  an  average 
daily  use  of  1,006  mgd  by  1980.  (Woodard-USGS) 
W72-00791 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions— Group  6E 


N  ECONOMIC  ANALYSIS  OF  COMMUNITY 
VATER  RESOURCE  USE  WITH  RESPECT  TO 
iREA  DEVELOPMENT  IN  ALABAMA, 

auburn  Univ.,  Ala.  Dept.  of  Economics. 

or  primary  bibliographic  entry  see  Field  06B. 

V72-00868 

AND  USE  CONTROL  PRINCIPLES  APPLIED 
fO  OFFSHORE  COASTAL  WATERS, 

,1aine  Univ.,  Bangor.  School  of  Law. 

)  E.  Delogu. 

Centucky  Law  Jounral,  Vol  59,  No  3,  p  606-628, 

971.56ref. 

Jescriptors:  *Land  use,  'Water  zoning,  *Scenic 
asements,  'Use  permits,  Water  utilization.  Leases, 
dentifiers:  'Coastal  waters,  Land  use  controls, 
Jffshore  zoning,  Coastal  water  leasing,  Water  area 
:ontrols,  Watersheds. 

rhe  application  of  land  use  control  principles  to 
rffshore  coastal  waters  is  proposed  as  a  means  of 
esolving  the  conflicting  and  many  times  destruc- 
:ive  patterns  of  use  now  found.  Offshore  water  is  di- 
vided into  the  following  four  use  categories:  surface 
water  areas,  areas  between  the  surface  and  the  bed, 
ted  areas,  and  areas  below  the  bed.  Regulatory 
schemes  would  be  developed  to  maximize  compet- 
ing activities  in  offshore  waters  while  minimizing 
harmful  conflicts.  Proposed  control  tools  include 
(1)  offshore  zoning,  (2)  leasing  of  offshore  waters 
by  the  appropriate  states,  (3)  licensing  of  specific 
water  areas  to  specific  users,  and  (4)  acquisition  of 
easements  which  would  protect  the  public  interest 
at  relatively  low  cost.  Other  water  use  control 
mechanisms  mentioned  are  increased  use  of  state 
taxing  power,  increased  state  proprietary  holdings 
of  coastal  lands  and  waters,  and  forceful  articula- 
tion of  public  policy  and  goals.  It  was  emphasized 
that  water  area  controls  must  be  coordinated  with 
existing  and  future  land  use  controls.  (Wade- 
Wisconsin) 
W72-00872 

6E.  Water  Law  and  Institutions 


CRAWFORD  V  YEATTS  (SALINE  POLLUTION 
OF  FARMLAND  FROM  OIL  DRILLING). 

395  S.W.2d  4 13-420  (Civ.  App.  Tex.  1965).  8  p. 

Descriptors:  *Texas,  *Saline  water  intrusion, 
•Farms,  'Water  pollution  sources,  *Oil  fields,  Oil 
wastes,  Legal  aspects.  Judicial  decisions,  State 
governments,  State  jurisdiction.  Water  pollution, 
Water  pollution  effects,  Saline  water,  Wells,  Oil 
wells.  Oil  industry,  Water  quality,  Remedies, 
Damages,  Water  pollution  effects,  Relative  rights, 
Water  wells. 

Plaintiff  landowner  sought  to  recover  damages  for 
permanent  injuries  to  her  farm  from  the  actions  of 
defendant  oil  lease  owners.  Defendants  operated 
six  oil  wells  on  plaintiffs  property.  Salt  water 
produced  from  these  wells  was  deposited  into  an 
open  pit.  After  about  eleven  years  of  such  activity, 
certain  sections  of  plaintiffs  farm  would  no  longer 
sustain  vegetation,  and  plaintiffs  fresh  water  well 
became  polluted.  Plaintiff  contended  that  the 
damages  were  permanent  in  nature  and  resulted 
from  the  negligent  disposal  of  salt  water  by  defen- 
dants. Defendants  contended  that:  the  action  was 
barred  by  the  statute  of  limitations,  the  evidence 
was  insufficient  to  support  the  verdict,  and  the 
damages  awarded  by  the  trial  court  were  excessive. 
The  Texas  Court  of  Civil  Appeals  held  that  the 
statute  of  limitations  had  not  started  to  run  until 
plaintiff  discovered  the  damage  to  her  land  and, 
therefore,  the  action  was  not  barred.  Furthermore, 
the  court  ruled  that  evidence  as  to  both  the  cause 
of  the  damages  and  the  amount  of  damages  was  suf- 
ficient to  support  the  judgment  for  plaintiff.  The 
court  held  that  the  trial  court  committed  no  error 
in  its  use  of  the  word  'pollution'  in  instructing  the 
jury,  or  in  its  failure  to  define  that  word.  (Horwitz- 
Florida) 
W72-00572 


TRILLINGHAM  V.  ALASKA  HOUSING 
AUTHORITY  (POLLUTION  OF  PERCOLATING 
WATERS). 

109  F.  Supp.  924-925  (D.  Alas.  1953).  2  p. 

Descriptors:  'Alaska,  'Percolating  water,  'Water 
pollution  sources,  'Pollution  abatement.  Wells, 
Bacteria,  Water  pollution.  Legal  aspects, 
Remedies,  Damages,  State  governments,  State  ju- 
risdiction, Subsurface  waters,  Relative  rights, 
Water  supply,  Water  quality.  Water  law,  Judicial 
decisions,  Water  wells. 

Plaintiff  landowner  sought  to  enjoin  defendant 
housing  authority  from  polluting  and  diminishing 
his  supply  of  percolating  well  water.  Plaintiff  also 
sought  to  recover  damages.  Defendant  constructed 
and  operated  a  housing  project  adjacent  to  plain- 
tiff's land.  Plaintiff  contended  that  the  diminution 
of  oil  water  was  caused  by  defendant's  alteration  of 
the  surface  of  the  adjoining  land.  Plaintiff  alleged 
the  contamination  was  due  to  the  presence  of 
coliform  bacteria.  Defendant  moved  to  dismiss  the 
complaint  claiming  plaintiff  had  failed  to  state  a 
cause  of  action.  The  trial  court  dismissed  the  com- 
plaint. The  District  Court  of  Alaska,  First  Division, 
affirmed  the  dismissal.  The  court  held  that  liability 
for  the  pollution  of  percolating  waters  is  based 
upon  a  showing  of  negligence  or  intentional  inva- 
sion of  a  right.  Ruling  plaintiff  had  not  alleged 
negligence  on  the  part  of  defendant,  the  court 
granted  defendant's  motion  to  dismiss.  (Horwitz- 
Florida) 
W72-00575 


LANDERS  V.  EAST  TEXAS  SALT  WATER 
DISPOSAL  CO.  (JOINDER  OF  POLLUTERS  AS 
DEFENDANTS). 

248  S.W.2d  731-736  (Tex.  1952). 

Descriptors:  'Texas,  'Water  pollution  sources, 
'Oil  wastes,  'Remedies,  'Adjudication  procedure, 
Legal  aspects,  Judicial  decisions,  Water  pollution, 
Water  pollution  control,  Water  pollution  effects, 
Water  quality,  Pipes,  Pipelines,  Saline  water, 
Salinity,  Brines,  Oil,  Oil  fields,  Oil  industry,  Oily 
water.  Damages. 

Plaintiff  landowner  sued  defendant  oil  company 
and  defendant  salt  water  disposal  company,  jointly 
and  severally,  for  damages  resulting  from  the 
escape  of  oil  and  salt  water  into  his  lake.  Plaintiff 
also  sought  an  injunction  against  further  pollution 
by  defendants.  Both  defendants  had  pipelines 
which  leaked  oil  or  salt  water  into  the  lake.  The 
trial  court  rdered  a  severance  of  the  two  causes  of 
action.  Plaintiff  refused  to  replead,  and  the  action 
was  dismissed.  The  Supreme  Court  of  Texas  held 
that  where  the  tortious  acts  of  two  or  more  wrong- 
doers join  to  produce  an  indivisible  injury,  one  that 
cannot  be  apportioned  with  reasonable  certainty, 
all  of  the  wrongdoers  will  be  held  jointly  and 
severally  liable.  The  court  reversed  and  remanded 
for  trial  on  grounds  that  there  had  been  no 
misjoinder  of  parties  or  causes  of  action.  (Robin- 
son-Florida) 
W72-00585 


SYMPOSIUM  ON  WATER  LAW  AND  ITS 
RELATIONSHIP  TO  THE  ECONOMIC 
DEVELOPMENT  OF  MONTANA'S  WATER 
RESOURCES, 

Montana  State  Univ.,  Bozeman.  Water  Resources 

Research  Center. 

Helmer  Holje. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  1  I  2,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Report  no  19,  June  1971.  101  p.  A- 

999-Mont. 

Descriptors:  'Water  law,  Judicial  decisions, 
♦Legislation,  'Water  rights,  Water  resources 
development.  Legal  aspects.  Public  rights.  Land 
use,  'Water  utilization,  'Prior  appropriation, 
'Beneficial  use,  Water  allocation  (Policy), 
Economics,  Evaluation,  Social  aspects,  Montana. 


This  symposium  was  designed  to  analyze  and 
discuss  Montana's  water  law  relative  to  the 
development  of  its  water  and  land  resources.  Par- 
ticular problem  areas  that  impede  or  create  con- 
flicts in  the  use  and  development  of  these  resources 
were  given  special  attention.  The  symposium  pro- 
vided a  forum  for  frank  and  open  discussion  of 
these  problem  areas  enabling  the  participants  and 
guests  to  develop  a  common  understanding  which 
should  lead  to  a  more  optimum  development  of  the 
State's  water  and  land  resources.  There  were  28 
people  representing  state  and  federal  agencies, 
legislators  university  personnel  and  lay  people  as 
direct  participants  in  the  symposium.  This  report 
contains  all  of  these  presentations.  In  many  cases 
the  participants  did  not  have  prepared  papers. 
Their  comments  were  transcribed  and  prepared  for 
inclusion  in  this  report. 
W72-00634 


MONTANA  WATER  LAW  PROBLEMS, 

Montana  State  Univ.,  Bozeman.  Water  Resources 

Research  Center. 

Albert  W.Stone. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  113,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Report  no  20,  1 97 1 .  37  p.  OWRR-A- 

031-MONT(2). 

Descriptors:  'Water  law,  'Water  rights,  'Adjudi- 
cation procedure,  'Prior  appropriation,  'Judicial 
decisions,  Legal  aspects.  Public  right,  Administra- 
tive agencies,  Montana,  Water  allocation  ( Policy ). 

This  report  contains  three  articles  concerned  with 
Montana's  water  law.  The  first  article,  'Problems 
Arising  Out  of  Montana's  Law  of  Water  Rights', 
presents  a  broad  coverage  of  the  basic  water  law 
doctrines  and  the  related  problems.  The  second, 
'Are  There  Any  Adjudicated  Streams  in  Montana', 
deals  with  the  specific  problem  of  stream  adjudica- 
tion. The  final  article,  The  Long  Count  on  Demp- 
sey:  No  Final  Decision  on  Water  Right  Adjudica- 
tion', is  a  case  study  of  a  stream  having  fourteen 
lawsuits  with  eight  of  these  reaching  the  Montana 
Supreme  Court.  There  are  no  legal  footnotes  and 
the  style  of  writing  is  of  such  a  nature  that  the  arti- 
cles are  easily  understood  by  those  unfamiliar  with 
legal  terminology.  For  those  interested  in  the 
specific  legal  cases  and  the  more  technical  aspects 
of  these  studies  the  original  reports  are  found  in  the 
Montana  Law  Review,  Vols.  27,  19  and  31  respec- 
tively. (Holje-Montana) 
W72-00635 


WATER,  WATER  EVERYWHERE -BUT-A 
STUDY  OF  THE  POLITICO-ADMINISTRATIVE 
ASPECTS  OF  WATER  DEVELOPMENT  IN 
MONTANA, 

Montana  State  Univ.,  Bozeman.  Water  Resources 

Research  Center. 

Richard  G.  Sheridan. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  I  15,  $6.00  in  paper  copy,  $0.95 

in  microfiche.  Report  No  9,  June  1968.  285  p,  16 

tab,  8  charts,  append.  OWRR  B-004-MONT  (3). 

Descriptors:  'Political  aspects,  'Administration, 
Water  resources  development,  'Decision  making, 
'Montana,  'Management,  Legal  aspects,  Social 
aspects.  Political  constraints,  State  governments, 
Institutions,  Interstate. 

This  study  describes  the  political-administrative  en- 
vironment in  which  natural  resources  decision- 
making takes  place,  surveys  administrative  theory 
pointing  out  desirable  changes,  recommends  action 
in  the  light  of  theory,  and  points  out  the  difficulties 
that  will  be  encountered  in  effecting  such  changes. 
General  problems  of  governmental  management 
are  treated.  The  federal  principle  is  considered  as  a 
complicating  political  factor  in  government 
management  of  natural  resources  and  the  relative 
roles  of  the  central  governments  and  the  states  is 
explored  historically  as  well  as  described  as  it  now 
exists.  Principles  for  improving  water  management 
within  the  federal  arrangement  are  recommended. 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


Attention  is  also  focused  upon  the  political-ad- 
ministrative environment  for  natural  resources 
decision-making  in  Montana.  The  physical, 
economic,  and  cultural  orientation  of  Montana  is 
described.  Management  arrangements  in  other 
states  and  theoretical  concepts  in  the  area  of  ad- 
ministration are  examined.  Based  upon  the  obser- 
vations of  arrangements  in  other  states  and  the 
theoretical  construct  recommendations  are  pro- 
vided for  improving  Montana's  water  resources 
management  and  considers  the  probably  political- 
administrative  forces  of  opposition  to  such  im- 
provement. (Holje-Wyoming) 
W72-00637 


LANDERS  V.  EAST  TEXAS  SALT  WATER 
DISPOSAL  CO.  (ESCAPE  OF  OIL  AND  SALT- 
WATER INTO  LAKE). 

242  S.W.2d  236-240  (Civ.  App.  Tex.  1951),  rev'd, 
248S.W.2d73l  (Tex.  1952). 

Descriptors:  "Texas,  *Water  pollution  sources, 
♦Remedies,  *  Pipelines,  *Saline  water,  *Oily  water, 
Oil  wastes,  Legal  aspects,  Judicial  decisions,  Water 
law,  Water  pollution,  Water  pollution  control, 
Water  pollution  effects,  Water  quality,  Pipes, 
Salinity,  Brines,  Oil,  Oil  fields,  Oil  industry, 
Damages. 

Identifiers:  Constitutionality,  Injunction  (Prohibi- 
tory). 

Plaintiff  landowner  sued  defendant  oil  company 
and  defendant  salt  water  disposal  company  jointly 
and  severally  for  damages  resulting  from  the  escape 
of  oil  and  salt  water  into  his  lake.  Plaintiff  also 
sought  an  injunction  against  further  pollution.  Both 
defendants  had  pipelines  which  leaked  oil  or  salt 
water  into  plaintiffs  lake.  The  trial  court  ordered  a 
severance  of  the  two  causes  of  action.  Plaintiff 
refused  to  replead,  and  the  action  was  dismissed. 
The  Texas  Court  of  Civil  Appeals  affired  the  lower 
court's  decision  and  overruled  plaintiff's  motion  for 
a  rehearing.  The  court  held  that:  ( 1 )  a  tort-feasor  is 
liable  only  for  the  injury  caused  by  his  own  wrong 
and  (2)  an  action  at  law  for  damages  can  not  be 
jointly  maintained  against  several  defendants  when 
each  defendant  acted  independently  and  there  was 
no  concert  or  unity  of  design.  The  court  ruled  that 
a  suit  to  enjoin  further  pollution  could  be  jointly 
maintained  against  defendants,  even  though  they 
acted  independently  without  concert  or  unity  of 
design.  The  court  determined  that  plaintiff's  ina- 
bility to  jointly  sue  defendants  for  damages  did  not 
result  in  an  unconstitutional  taking  of  property  or  a 
denial  of  due  process.  (Robinson-Florida) 
W72-00658 


RATZLAFF  V.  FRANZ  FOODS  OF  ARKANSAS 
(VIOLATION  OF  CONTRACT  NOT  TO  OVER- 
SATURATE  CITY  SEWER  SYSTEM), 

468  S.W.2d  239-242  (Ark.  1971). 

Descriptors:  "Arkansas,  "Cities,  "Contracts, 
"Sewage  treatment.  Land  use,  Land  tenure,  Water 
pollution,  Water  pollution  sources,  Wastes,  Indus- 
trial wastes,  Farms,  Dairy  industry,  Poultry,  Water 
users,  Sewage,  Treatment  facilities,  Discharge 
(Water),  Streams,  Legal  aspects,  Judicial  deci- 
sions. 

Plaintiff  diary  farmers  sought  damages  from  defen- 
dant, who  operated  a  chicken  processing  and  fertil- 
izer plant,  for  its  discharge  of  noxious  wastes  into  a 
municipal  sewer  system,  which  in  turn  discharged 
the  sewage  into  a  creek  upstream  from  plaintiffs' 
lands.  Plaintiffs  alleged  that  defendant  had  failed  to 
perform  its  contract  with  the  city  to  remove  and 
eliminate  certain  wastes  from  its  sewage  so  as  to 
prevent  over-saturation  of  the  city's  sewer  system 
and  harm  to  downstream  landowners.  The  trial 
court  sustained  defendant's  demurrer  and 
dismissed  the  complaint.  Upon  appeal  the  Supreme 
Court  of  Arkansas  reversed,  holding:  ( I )  as  a 
general  rule,  one  who  creates  a  nuisance  such  as 
stream  pollution  is  liable  to  lower  riparian  owners 
for  direct,  probable  consequences  thereof;  (2)  a 


user  of  a  city  sewer  is  clothed  with  immunity  from 
liability  once  he  lawfully  deposits  sewage  with  the 
city;  (3)  a  party  who  normally  owes  no  obligation 
to  the  public  may  nevertheless  contract  to  assume 
an  obligation  of  due  care;  and  (4)  from  plaintiffs' 
allegations  it  does  not  logically  follow  that  defen- 
dant in  violation  of  his  contract  can  wrest  control 
of  the  city  sewage  facilities  from  the  city  while  at 
the  same  time  claiming  immunity  from  liability. 
(Rees-Florida) 
W72-00661 


STATE      V.      DAIRYLAND  POWER      COOP 

(POWER      OF      ATTORNEY  GENERAL     TO 

ABATE  PUBLIC  NUISANCE  IN  OPERATION 
OF  POWER  PLANT). 

Descriptors:  "Wisconsin,  "Powerplants,  "Pollution 
abatement,  "Legislation,  Water  pollution,  Water 
pollution  control,  Electric  power  production,  Ad- 
ministrative agencies,  State  governments.  Regula- 
tion, Adjudication  procedure,  Effluents,  Air  pollu- 
tion, Public  health,  Smoke,  Chemical  wastes.  Land 
use,  Investigation,  Remedies,  Judicial  decisions, 
Legal  aspects. 

Plaintiff,  Attorney  General,  sought  to  abate  a 
public  nuisance  in  the  operation  of  defendant's 
power  plant  alleged  to  be  polluting  the  environ- 
ment. Defendant's  demurrer  was  overruled.  Upon 
appeal  the  Supreme  Court  of  Wisconsin  affirmed, 
holding  that  legislation  authorizing  the  Attorney 
General  to  bring  actions  to  abate  public  nuisances 
was  not  repealed  by  implication  through  the  enact- 
ment of  amendments  conferring  on  the  department 
of  natural  resources  broad  authority  to  control  air 
and  water  pollution.  Repeal  by  implication  is  not 
favored,  and  there  was  legislative  intent  evident  to 
confirm  the  status  of  the  legislation.  Neither  the 
doctrines  of  primary  jurisdiction  nor  exhaustion  of 
administrative  remedies  deprived  the  circuit  court 
of  jurisdiction  to  hear  the  merits  of  the  matter,  and 
the  complaint  was  sufficient  to  constitute  a  cause  of 
action.  An  abatement  order  issued  by  the  depart- 
ment of  natural  resources  was  held  not  to  be  a 
prerequisite  to  bringing  an  abatement  action  by  the 
Attorney  General.  (Rees-Florida) 
W72-00662 


CHILLISQUAQUE  CREEK  WATERSHED  ASS'N 
V.  SANITARY  WATER  BD.  (ADMINISTRATIVE 
DISCRETION  IN  GRANTING  PERMITS  FOR 
WASTE  DISCHARGES). 

280  A. 2d  132-135  (Pa.  Commonwealth  1971). 

Descriptors:  "Pennsylvania,  "Administrative  deci- 
sions, "Water  quality  control,  "Electric  power 
production,  Judicial  decisions,  Water  law.  Legal 
aspects,  Administration,  Administrative  agencies. 
Regulation,  Standards,  Permits,  Water  quality, 
Water  pollution,  Water  pollution  control,  Streams, 
Electric  powerplants,  Electric  power,  Utilities,  In- 
dustrial wastes. 

Plaintiff  Chillisquaque  Creek  Watershed  Associa- 
tion appealed  a  Sanitary  Water  Board  decision  to 
issue  a  permit  to  the  intervening  appellee  to 
discharge  industrial  wastes  from  its  proposed  steam 
electric  station  into  Chillisquaque  Creek.  Plaintiff 
contended  that  this  was  an  abuse  of  discretion 
without  first  establishing  specific  water  quality 
criteria  for  the  creek,  considering  both  quantity  as 
well  as  quality.  Plaintiff  also  contended  that  suffi- 
cient studies  were  not  made  of  the  proposed 
discharge.  The  Commonwealth  Court  of  Pennsyl- 
vania dismissed  the  appeal,  holding  that  courts 
must  approve  an  administrative  board's  action 
when  such  action  is  based  on  competent  evidence 
and  does  not  constitute  an  abuse  of  discretion.  The 
grant  of  the  permit  was  thus  justified.  (Robinson- 
Florida) 
W72-00704 


A  CHALLENGE  FOR  THE  PRESIDENT, 

J.  Lear. 

Saturday  Review,  September  4,  1971 .  p  47,  1  p. 


Descriptors:  "Sewage  disposal,  "Water  pollution 
control,  "Legislation,  "Political  aspects,  Water  pol- 
lution, Water  quality  control,  Water  pollution 
sources,  Pollution  abatement,  Water  pollution 
treatment,  Waste  disposal.  Sewage  treatment,  Pol- 
lutants, Federal  government,  Environmental 
sanitation,  Legal  aspects,  Land  use,  Soil  disposal 
fields.  Waste  dumps,  Wastes,  Sewage  effluents, 
Sanitary  engineering. 

Two  national  priorities  set  forth  by  Senator  Ed- 
mund Muskie  of  Maine  would  insure  in  law  that  the 
best  available  scientific  knowledge  and  technologi- 
cal skill  be  put  to  use  to  clean  the  country's  water- 
ways and  keep  them  clean.  The  top  priority  fixed 
by  the  Senator's  environmental  subcommittee  is 
the  recycling  of  pollutants  and  the  containment  of 
land  disposal  of  sewage  to  prevent  water  pollution. 
As  a  second  priority,  where  soil  conditions  are  not 
conducive  to  land  disposal  of  sewage,  a  proposed 
bill  by  the  Senator  calls  for  the  best  available  pollu- 
tant treatment  before  discharge  into  waters.  The 
federal  agency  with  the  greatest  experience  in 
planning,  the  Corps  of  Engineers,  would  assist 
planning  on  a  regional  basis.  Federal  subsidies 
would  be  applied  to  sewage  disposal  facilities  and 
acquisition  of  necessary  land.  If  President  Nixon 
opposes  the  bill,  he  may  be  faced  with  bi-partisan 
support  for  the  bill.  If  we  are  to  have  clean  waters 
and  a  high  quality  of  life,  Muskie's  bill  must  be 
passed  to  insure  adequate  laws  to  achieve  that  goal. 
(Smiljanich-Florida) 
W72-00707 


RYAN  V.  PITKIN  IRON  CO.  (VALIDITY  OF 
PERMIT  TO  BUILD  CAMPSITE  AND  SEWAGE 
DISPOSAL  PLANT  ON  NATIONAL  FOREST 
LANDS). 

44  F.2d  717-719  ( 10th  Cir.  1971). 

Descriptors:  "Colorado,  "Sewage  disposal,  "Na- 
tional forests,  "Camp  sites,  Mining,  Forests,  Public 
lands,  Permits,  Administrative  agencies.  Adminis- 
trative decisions,  Legal  aspects,  Judicial  decisions, 
Remedies,  Mineral  industry.  Cities,  Water  pollu- 
tion sources,  Water  pollution  control,  Administra- 
tion, Regulation,  Federal  government. 

Plaintiff  landowner  sought  to  prevent  defendant 
corporation  from  erecting  a  trailer  camp  and 
sewage  disposal  plant  on  national  forest  lands.  De- 
fendant intended  to  erect  the  camp  on  its  un- 
patented millsite  claim  for  its  employees  who 
worked  in  a  mine  several  miles  away.  A  permit  for 
the  facility  had  been  obtained  from  the  forest  su- 
pervisor. Plaintiffs  alleged:  ( I )  the  trailer  camp  and 
disposal  plant  were  an  improper  use  for  the  millsite 
claim  under  mining  laws,  (2)  a  sewage  disposal 
plant  is  an  improper  use  for  national  forest  lands, 
and  (3)  the  camp  and  disposal  plant  would  be  a 
nuisance.  Since  plaintiffs  had  not  sought  a  Depart- 
ment of  the  Interior  determination  that  the  camp 
was  an  improper  use,  and  an  administrative  appeal 
on  the  issuance  of  the  permit  was  pending  before 
the  Secretary  of  Agriculture,  the  United  States 
Court  of  Appeals,  Tenth  Circuit,  held  that  plaintiff 
could  not  seek  judicial  relief  under  the  exhaustion 
and  primary  administrative  jurisdiction  doctrines. 
Moreover,  because  the  facilities  were  not 
completed  or  in  use,  the  court  held  that  injunctive 
relief  against  a  merely  threatened  nuisance  could 
not  be  obtained.  Hence  the  trial  court's  dismissal  of 
the  action  was  affirmed.  (Hart-Florida) 
W72-00740 


IN  RE  SINCERE  NAVIGATION  CO.  (GOVERN- 
MENTAL RECOVERY  OF  EXPENSES  IN- 
CURRED IN  INVESTIGATING  WRECK  TO 
DETERMINE  IF  NAVIGATIONAL  HAZARD 
CREATED). 
327  F.  Supp.  1024-1027  (E.D.  La.  1971 ). 

Descriptors:  "United  States,  "Navigation,  "Ac- 
cidents, "On-site  investigations,  "Navigable  waters, 
Ships,  Salvage  value,  Admiralty,  Barriers,  Reim- 
bursable costs,  Cost  repayment.  Damages, 
Remedies,  Federal  government,  Regulation,  Legal 
aspects.  Legislation,  Judicial  decisions,  Inspection. 
Identifiers:  "Navigational  hazards. 
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Plaintiff  United  States  sought  to  recover  from  de- 
fendant vessel  owner  expenses  incurred  in  in- 
vestigating a  wreck.  Plaintiff  contended  that  defen- 
dant's vessel  negligently  collided  with  and  sank 
plaintiff's  vessel.  Plaintiff  incurred  expenses  in  in- 
vestigating the  wreck  to  determine  if  an  obstruction 
to  navigation  existed.  Defendant  contended  that 
recovery  could  not  be  had  by  the  government 
under  applicable  federal  statutes  unless  both  ves- 
sels were  privately  owned,  and  that  recovery  for  in- 
vestigation expenses  was  inappropriate  where  such 
investigation  showed  that  no  navigational  hazard 
was  created.  On  defendant's  motion  for  summary 
judgment,  the  United  States  District  Court,  Eastern 
District  of  Louisiana,  New  Orleans  Division,  or- 
dered that  the  federal  government  could  recover 
expenses  incurred  in  investigating  the  wreck  if  de- 
fendant were  shown  to  be  negligent.  As  owner  of 
the  vessel,  the  United  States  had  the  duty  to  take 
necessary  action  to  remove  any  hazard  to  naviga- 
tion. In  its  governmental  capacity,  it  had  the  right 
to  recover  the  cost  of  wreck  removal  from  those 
who  had  negligently  created  the  navigational  ob- 
struction. A  necessary  concomitant  of  this  right  is 
the  right  to  investigate  to  determine  if  the  wreck 
constitutes  a  navigational  hazard.  (Smiljanich- 
Florida) 
W72-00741 


Recognizing  that  the  environmental  crisis  has 
reached  dangerous  proportions,  Senator  Nelson 
notes  that  this  condition  could  be  corrected,  but 
not  without  significant  modifications  in  our  way  of 
life.  Our  institutions  must  readjust  their  philosphi- 
cal  attitudes  toward  man's  relationship  to  his  en- 
vironment and  all  living  creatures.  Nelson  then  in- 
serted a  speech  by  Senator  Montoya  into  the  Con- 
gressional Record.  Montoya  stated  that  pollution 
knows  no  boundaries.  We  all  live  downstream  from 
someone.  Examples  are  cited  of  the  pollution  of 
our  lakes,  air,  and  public  parks.  Its  effects  on 
vegetation  and  wildlife  are  noted.  Partial  responsi- 
bility lies  with  the  President,  auto  makers,  strip 
miners,  and  power  producers.  The  citizenry  should 
get  angry  over  pollution  and  polluters,  but  the 
federal  government  must  set  an  example  and  make 
examples  of  polluters.  Although  the  Congress  has 
taken  steps  in  this  direction,  on  the  state  level  an 
entirely  different  sort  of  effort  must  be  developed. 
Polluters  must  be  penalized  and  punished.  Real  en- 
forcement of  federal  laws  is  needed,  as  well  as  an 
aroused  people  demanding  action  by  state  legisla- 
tures. (Shelnut-Florida) 
W72-00751 


GUTHRIE  V.  ALABAMA  BY-PRODUCTS  CO. 
(FEDERAL  QUESTION  JURISDICTION  UNDER 
THE  RIVERS  AND  HARBORS  ACT). 

328F.Supp.  1140-1 149  (N.D.Ala.  1971). 

Descriptors:  'Federal  jurisdiction,  *Rivers  and 
Harbors  Act,  *Judicial  decisions,  'Pollution  abate- 
ment, Legal  aspects,  Legislation,  Federal  govern- 
ment, Administrative  agencies,  Permits,  Alabama, 
Remedies,  Riparian  rights,  Rivers,  Industry,  Indus- 
trial wastes,  Pollutants,  Navigation,  State  govern- 
ments, Water  pollution,  Water  pollution  control. 
Water  quality,  Water  quality  control. 

Plaintiff  riparian  landowners  sought  damages  and 
injujetions  in  federal  district  court  against  defen- 
dant upstream  industrial  corporations  for  pollution 
injury.  Plaintiff  sought  to  invoke  both  diversity  ju- 
risdiction and  federal  question  jurisdiction  under: 
(1)  the  Rivers  and  Harbors  Act,  (2)  the  Civil 
Rights  Acts,  and  (3)  the  fifth  and  fourteenth 
amendments.  The  action  was  based  on  violation  of 
the  Rivers  and  Harbors  Act,  and  Alabama  common 
law  theories  of  negligence,  trespass,  and  nuisance. 
Defendants  moved  to  dismiss  for  lack  of  jurisdic- 
tion. Since  all  plaintiffs  were  not  from  different 
states  than  defendants,  the  court  held  it  possessed 
no  diversity  jurisdiction.  Concerning  federal 
question  jurisdiction,  the  court  held:  ( I )  the  Civil 
Rights  Act  protected  personal  liberties  rather  than 
property  rights,  and  hence  no  federal  question  was 
raised  under  it,  (2)  the  Alabama  permits  issued  for 
the  discharges  was  not  'state  action'  which  raised  a 
question  under  the  fourteenth  amendment,  (3)  the 
fifth  amendment  only  applies  to  the  federal  govern- 
ment, and  no  federal  action  was  alleged;  and  (4) 
the  Rivers  and  Harbors  Act  did  not  contemplate 
standing  for  private  citizens'  suits,  and,  moreover, 
only  prohibited  pollution  affecting  navigation. 
Hence,  the  complaint  was  dismissed  for  lack  of 
federal  jurisdiction,  and  plaintiff  was  left  to 
Alabama  common  law  remedies.  (Hart-Florida) 
W72-00749 


THE  ECOLOGICAL  CRISIS-MANS  ULTI- 
MATE CHALLENGE, 

G.  Nelson. 

Congressional  Record,  Vol  11 6,  No  16,  p  51354-55 

(daily  ed  February  7,  1970).  2  p. 

Descriptors:  'Environmental  effects,  'Water  pollu- 
tion control,  'Pollution  abatement,  'Environmen- 
tal sanitation,  United  States,  Water  pollution.  In- 
dustrial wastes,  Air  pollution.  Lakes,  Ecology, 
Parks,  Electric  power  industry,  Mineral  industry, 
Pollutants,  State  governments.  Federal  govern- 
ment. Legislation,  Legal  aspects. 


MARKET  TRANSFERS  OF  WATER  RIGHTS: 
TOWARD  AN  IMPROVED  MARKET  IN 
WATER  RESOURCES, 

National  Water  Commission,  Arlington,  Va. 
Charles  J.  Meyers,  and  Richard  A.  Posner. 
Available    from    National   Technical    Information 
Service,  as  PB-262  620.  Cost  $3.00  per  copy,  $0.95 
microfiche.  Legal  Study  No  4,  NWC  Report  No  L- 
71-009,  July  I,  1971.  144  p. 

Descriptors:  'Economic  efficiency,  'Prior  ap- 
propriation, 'Unappropriated  water,  'Water 
transfer,  Third  part  effects,  Interbasin  transfers, 
Legal  aspects. 

This  study  analyzes  imperfections  in  law  and  in- 
stitutions that  interfere  with  market  allocation  of 
water  resources.  These  imperfections  include  laws 
and  policies  that  restrain  transfers,  institutional 
shortcomings  that  make  determination  of  return 
flow  costly,  and  the  absence  of  property  interests  in 
the  return  flow  generated  by  the  new  use.  Legisla- 
tive remedies  are  suggested  in  both  substantive  law 
and  procedure.  Mutual  water  companies  are 
described  as  providing  promise  for  promoting 
transfers.  Application  of  the  market  system  to  in- 
terbasin transfers  is  considered.  (Meyers-NWC ) 
W72-00752 


LEGAL  ASPECTS  OF  MAJOR  INTERBASIN 
TRANSFERS, 

National  Water  Commission,  Arlington,  Va. 

R.W.Johnson. 

Available   from    National    Technical    Information 

Service  as  PB-202  619.  Cost  $3.00  per  copy,  $0.95 

microfiche.  Legal  Study  No  7,  NWC  Report  No  L- 

71-008,  July  21,  1971.213  p. 

Descriptors:  'Federal  jurisdiction,  'Interstate  com- 
pacts, 'Water  transfer,  Environmental  effects. 
State  jurisdiction,  Legal  aspects. 

This  study  investigates  the  legal  and  public  policy 
aspects  of  major  interbasin  transfers  of  water.  It 
contains  recommendations  for  criteria  to  govern 
the  authorization  of  interbasin  projects.  It  con- 
siders interstate  compacts  as  a  tool  for  effecting 
such  transfers.  It  describes  various  kinds  of  protec- 
tion devices  for  the  area  of  origin.  It  proposes  a 
'sales  alternative'  to  typical  protection  devices.  It 
recommends  consideration  of  environmental  im- 
pacts of  transfers.  (Meyers-NWC) 
W72-00753 


IMPROVEMENT    OF   STATE    WATER    RIGHT 
RECORDS, 

National  Water  Commission,  Arlington,  Va. 

R.  L.  Dewsnup,  and  C  J.  Meyers. 

Available    from    National    Technical    Information 

Service   as   PB-202   618,   $3.00   per  copy;   $0.95 


microfiche.  Legal  Study  No  4A,  NWC  Report  no 
L-7  1-007,  July  1,  1971.  74  p. 

Descriptors:  'Water  rights,  'Water  permits, 
•Water  transfer,  Prior  appropriation.  Prescriptive 
rights,  Legal  aspects. 

This  paper  describes  defects  in  existing  laws  relat- 
ing to  water  rights.  These  defects  arise  from  in- 
adequate records.  The  records  arc  inadequate  for 
three  reasons:  ( 1  )  Some  water  rights  are  not  on 
record;  (2)  Water  rights  on  record  arc  not  accu- 
rately described;  (3)  Water  rights  on  record  have 
lapsed.  Recommendations  to  cure  these  defects  arc 
made;  legislation  is  set  forth.  A  proposal  to  quantify 
return  flow  from  irrigation  is  set  forth.  (Meyers- 
NWC) 
W72-00754 


FUNCTIONAL  ANALYSIS  OF  APPROPRIA- 
TION LAW. 

National  Water  Commission,  Arlington,  Va. 

C.  J.  Meyers. 

Available   from    National   Technical    Information 

Service,  as  PB-202  617,  $3.00  per  copy;  $0.95 

microfiche.  Legal  Study  no  I,  NWC  Report  No  L- 

71-006. 

Descriptors:  'Appropriation,  'Permits,  'Reserva- 
tion doctrine,  'Water  law.  Economic  efficiency.  In- 
vestment. 

The  origin  and  basic  elements  of  the  appropriation 
system  in  water  law  arc  explained.  The  analysis 
shows  the  economic  objectives  of  the  system. 
Weaknesses  of  the  judicially  created  system  are 
considered.  The  emergence  of  the  permit  system  is 
described.  Parallels  and  contrasts  with  the  riparian 
system  are  noted.  The  relationship  of  federal  and 
state  laws  of  water  rights  is  explained.  The  reserva- 
tion doctrine  is  treated.  The  monograph  serves  as 
an  introduction  to  other  Legal  Studies  conducted 
by  the  National  Water  Commission.  (Meyers- 
NWC) 
W72-O0755 


WATER  POLLUTION, 

Senate,  Washington,  D.  C. 

G.  Allott. 

Congressional  Record,  Vol  1  1 6,  No  47,  p  54465-67 

(daily  cd  March  25,  1970).  3  p. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution control,  'Accidents,  'Oil,  Water  pollution. 
Water  pollution  effects,  Water  pollution  treatment. 
Water  quality,  Water  quality  control,  Pollutants, 
Pollution  abatement,  Disasters,  Hazards,  Safety, 
Pipelines,  Oil  wells.  Oil  fields.  Oil  industry,  Ships. 

Water  pollution  is  a  major  concern  of  all  Amer- 
icans. A  major  potential  source  of  water  pollution 
is  accidents  in  or  around  water.  For  example,  the 
Santa  Barbara  oil  spill  was  disastrous,  but  the  Tor- 
rey  Canyon  tanker  spill  was  120  times  larger. 
Nevertheless,  the  Torrey  Canyon  was  not  a  major 
tanker  by  today's  standards:  modern  tankers  under 
construction  could  spill  2.7  million  barrels  of  oil. 
The  United  States  has  not  yet  experienced  an  oil 
spill  of  major  proportions.  Smaller  tankers,  how- 
ever, would  undoubtedly  create  more  congestion 
and  opportunity  for  accidents.  Maine  is  especially 
susceptible  to  oil  spill  disaster,  because  so  many  of 
its  inhabitants  earn  their  living  from  the  sea. 
Furthermore,  a  great  potential  for  accidental  pollu- 
tion exists  in  the  interior  United  States.  The  nation 
is  laced  with  various  types  of  pipelines  and  many 
hazardous  materials  arc  transported  on  waterways. 
To  combat  the  accidental  pollution  problem,  we 
need  to  elicit  public  concern,  direct  research 
towards  reducing  accident  probability  and  strictly 
enforce  regulations.  Moreover,  we  need  new 
technology  to  remove  pollutants  when  accidents  do 
occur.  Let  us  make  activities  on  and  around  water  a 
blessing  rather  than  a  threat  to  our  coasts  and 
waterways.  (Hart-Florida) 
W72-00790 
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INTRODUCTION  OF  A  BILL  TO  ESTABLISH 
AN  ENVIRONMENTAL  QUALITY  ADMINIS- 
TRATION, 

H.  Scott. 

Congressional  Record,  Vol  116,  No  14,  pS  1156-7 

(daily  ed.  February  4,  1970).  2  p. 

Descriptors:  *United  States,  *Environmental  ef- 
fects, *Administrative  agencies,  "Coordination, 
Water  pollution,  Water  pollution  control,  Air  pol- 
lution, Solid  wastes,  Water  quality  control,  Ad- 
ministration, Waste  disposal,  Federal  government, 
Treatment  facilities,  Legislation,  Legal  aspects, 
Water  pollution  sources.  Administrative  decisions, 
Water  pollution  treatment. 

Senator  Scott  introduced  legislation  to  consolidate 
and  coordinate  our  basic  national  environmental 
quality  efforts  through  the  creation  of  an  Environ- 
mental Quality  Administration.  Presently,  there  are 
at  least  ninety  separate  federal  environmental 
quality  programs.  Twenty-six  quasi-governmental 
units  and  fourteen  interagency  committees  share  in 
the  responsibility  for  environmental  efforts. 
Counter  productive  efforts  are  thus  inevitable.  This 
bill,  however,  would  alleviate  the  problem  by  con- 
solidating, under  the  Administration,  existing  pro- 
grams in  the  three  basic  environmental  quality 
areas.  The  Administration  would  have  an  air  pollu- 
tion control  division,  a  water  pollution  control  con- 
trol division,  and  a  division  of  solid  waste  disposal. 
This  approach  would  attempt  to  create  a  functional 
agency  within  workable  jurisdictional  limits.  Addi- 
tionally, the  bill  would  provide  a  clearinghouse 
function  for  the  administration.  Here,  the  Environ- 
mental Quality  Administration  would  be  responsi- 
ble for  compiling  data,  aiding  applicants,  and  dis- 
seminating information  concerning  pollution  con- 
trol to  other  agencies.  (Shelnut-Florida) 
W72-00793 


A  BILL  TO  PROVIDE  A  NATIONAL  COMMIT- 
MENT FOR  FINANCING  OF  EXPANDED  PRO- 
GRAMS UNDER  THE  FEDERAL  WATER  POL- 
LUTION CONTROL  ACT, 

Senate,  Washington,  D.  C. 

T.  F.  Eagleton. 

Congressional  Record,  Vol.  117,  No  31,  p  S  2641- 

44  ( Daily  ed  March  9,  1971).  4  p,  1  tab. 

Descriptors:  *  Water  pollution  control,  'Govern- 
ment  finance,  *Sewage  treatment,  'Treatment 
facilities,  'Federal  government.  Water  pollution. 
Water  quality,  Water  quality  control,  Pollution 
abatement.  Cities,  State  governments,  Financing, 
Costs,  Grants,  Capital  supply.  Water  resources, 
Legal  aspects,  Sewage,  Sewage  disposal,  Waste 
disposal,  Waste  treatment. 
Identifiers:  *  Water  Pollution  Control  Act. 

In  response  to  the  water  pollution  control  needs  of 
cities,  as  stated  by  the  National  League  of  Cities 
and  the  U.  S.  Conference  of  Mayors,  the  Clean 
Water  Commitment  Act  of  1971  would  provide  a 
national  commitment  for  financing  expanded  pro- 
grams under  the  Federal  Water  Pollution  Control 
Act  and  assure  better  coordination  in  the  develop- 
ment of  clean  water  programs.  Appropriations 
would  be  made  for  grants  to  assist  states  and  in- 
terstate agencies  in  meeting  the  costs  of  establish- 
ing and  maintaining  adequate  water  pollution  con- 
trol and  prevention.  A  firm  commitment  of 
$15,000,000,000  would  be  provided  for  the  next 
five  years.  Criteria  are  established  for  determining 
the  priority  of  state  projects  and  limitations  on 
federal  grants.  Seventy-five  percent  of  such  funds 
would  be  allocated  among  the  states  according  to 
the  ratio  of  each  state's  population  to  the  national 
population.  Remaining  funds  would  be  available  to 
abate  the  most  severe  water  pollution  problems. 
State  allocations  may  be  increased  by  one-third  if 
the  state  appropriates  an  amount  equal  to  not  less 
than  one-third  of  the  existing  state  allocation.  The 
text  of  a  background  paper  on  improvements  to  the 
Federal  Water  Pollution  Control  Act  is  set  forth. 
(Robinson-Florida) 
W72-00804 


FEDERAL    WATER    POLLUTION    CONTROL 
ACT, 

House  of  Representatives,  Washington,  D.C. 
J.D  Dingell. 

Congressional  Record,  Vol  1  17,  No  42,  p  H  1966- 
72  (daily  ed  March  24,  1971).  7  p. 

Descriptors:  'Treatment  facilities,  'Grants,  'Con- 
struction, 'Water  quality  control,  'Federal  govern- 
ment, United  States,  Water  pollution,  Water  pollu- 
tion control,  Legislation,  Legal  aspects.  Standards, 
Government  finance,  Financing,  Adjudication 
procedure,  State  governments,  Administration, 
Administrative  agencies. 
Identifiers:  'Water  Pollution  Control  Act. 

Congressman  Dingell  introduced  legislation 
providing  for  a  comprehensive  revision  of  the 
Federal  Water  Pollution  Control  Act.  The  bill  in- 
creases annual  appropriations  for  administrative 
and  enforcement  grants  to  state  and  interstate 
water  pollution  control  agencies.  It  also  provides 
that  such  money  be  used  to  maintain  water  quality 
standards  and  other  pollution-related  activities. 
The  bill  extends  waste  treatment  construction 
grants  and  water  quality  standards  programs  to  all 
navigable  waterways,  while  requiring  that  every 
state  adopt  water  quality  standards  and  an  imple- 
mentation plan  within  nine  months.  The  bill  also 
covers  the  following  areas:  ( 1 )  grants  for  the  con- 
struction of  treatment  works;  (2)  grants  for  state 
water  pollution  control  agencies;  (3)  water  quality 
standards  and  implementation  plans;  (4)  inspec- 
tion, monitoring,  and  entry  procedures,  (5)  emer- 
gency pollution  control;  (6)  citizen  suits;  (7)  em- 
ployee protection  against  discharge  or  discrimina- 
tion; and  (8)  deceptive  advertising.  (Shelnut- 
Florida) 
W72-00811 


INTRODUCTION  OF  CLEAN  LAKES  ACT  OF 

1970, 

Senate,  Washington,  D.  C. 

W.  F.  Mondale. 

Congressional  Record,  Vol  1 16,  No  55,  p  S  5356- 

58  (daily  ed  Aprils,  1970).  3  p. 

Descriptors:  'Lakes,  'Water  pollution  control, 
'Water  quality  control,  'Legislation,  Political 
aspects,  Financing,  Federal  government,  State 
governments,  Local  governments,  Jurisdiction,  Ad- 
ministration, Water  pollution.  Pollution  abatement. 
Water  pollution  sources,  Water  pollution  effects. 
Waste  disposal,  Legal  aspects,  Water  conservation, 
Research  and  Development,  Grants,  Project 
planning,  Public  health,  Treatment  facilities. 
Identifiers:  'Water  Pollution  Control  Act. 

Congressional  adoption  of  the  Water  Quality  Im- 
provement Act  conference  report  marked  the  cul- 
mination of  a  long  struggle  to  strengthen  the 
Federal  Water  Pollution  Control  Act.  Further  steps 
are  needed,  however,  to  protect  our  Nation's  lakes. 
The  Clean  Lakes  Act  of  1970  provides  a  four-part 
plan  to  reclaim  these  waterways.  First  the  bill 
authorizes  an  increase  in  federal  grants  available 
under  the  Water  Pollution  Control  Act  for  treat- 
ment works  located  near  or  adjacent  to  a  lake  and 
which  discharge  treated  wastes  into  the  lake  or 
tributory  waters.  An  annual  appropriation  of 
$150,000,000  through  1975  would  be  authorized, 
with  the  federal  government  picking  up  65%  of 
project  costs.  Second,  technical  and  financial 
assistance  would  be  provided  to  states  and  mu- 
nicipalities in  carrying  out  a  comprehensive  pro- 
gram of  pollution  control.  The  bill  authorizes  up  to 
80%  federal  grants  for  this  program  from  a  total  ap- 
propriation of  $900,000,000  over  a  four-year 
period.  Third,  states  may  receive  the  use  of  ex- 
perienced federal  water  resource  agents  to  carry 
out  this  program.  Fourth,  measures  to  enforce 
water  quality  standards  for  lakes  are  provided,  in- 
cluding penalties  and  injunctive  relief.  To  delay 
cleaning  our  lakes  is  to  risk  losing  them.  (Horwitz- 
Florida) 
W72-00831 


SIX  BILLS  TO  IMPLEMENT  THE  PRE- 
SIDENT'S ENVIRONMENTAL  PROGRAM, 

House  of  Representatives,  Washington,  D.  C. 
D.  G.  Brotzman. 

Congressional  Record,  Vol  116,  No  22,  p  E  1  122 
(daily  ed  February  19,  1970).  I  p. 

Descriptors:  'Political  aspects,  'Legislation, 
'Water  pollution  control,  'Water  quality  control, 
'Federal  government,  Project  planning.  Air  pollu- 
tion. Water  pollution,  Water  pollution  sources, 
Water  pollution  effects.  Legal  aspects.  State 
governments,  Local  governments,  Jurisdiction, 
Public  health,  Waste  disposal.  Research  and 
development.  Recreational  facilities,  Fuels,  Chemi- 
cal wastes.  Multiple  purpose,  Institutional  con- 
straints, Clean  Air  Act. 

Identifiers:  'Water  Pollution  Control  Act,  'Land 
and  Water  Conservation  Fund  Act  of  1 965. 

Six  bills  designed  to  greatly  assist  the  Nation's  ef- 
fort to  improve  the  quality  of  the  environment  are 
herein  introduced.  Three  of  the  bills  amend  and  im- 
prove the  Water  Pollution  Control  Act,  one 
amends  the  Land  and  Water  Conservation  fund 
Act  of  1965,  one  amends  and  extends  the  Clean  Air 
Act,  and  one  authorizes  research  into  the  problems 
of  solid  waste  disposal.  This  legislation  will 
establish  stronger  automobile  emission  standards 
and  apply  the  standards  to  all  new  vehicles.  One  of 
the  chief  deficiencies  in  existing  legislation  is  the 
enforcement  of  air  and  water  pollution  standards. 
Those  violating  tougher  standards  in  the  new 
legislation  would  be  subject  to  fines  of  $10,000  per 
day.  New  enforcement  provisions  also  provide  for 
swift  court  action.  Another  important  feature  of 
this  legislative  package  enables  the  Department  of 
the  Interior  to  convey  surplus  property  to  states 
and  local  governments  for  parks  and  other  recrea- 
tional purposes.  This  package  is  an  excellent  exam- 
ple of  why  the  House  needs  a  standing  Committee 
on  the  Environment  to  consider  environmental 
quality  legislation.  These  six  bills  closely  interlock, 
and  yet  they  will  reach  the  floor  piecemeal  and, 
conceivably,  in  conflicting  forms.  (Horwitz- 
Florida) 
W72-00832 


DETERGENT  POLLUTION  CONTROL  ACT  OF 

1970, 

House  of  Representatives,  Washington,  D.  C. 

R.C.  Pucinski. 

Congressional  Record,  Vol  1 16,  No  31,  p  H  1459 

(daily  ed  March  3,  1970).  1  p. 

Descriptors:  'Water  pollution  control,  'Deter- 
gents, 'Phosphates,  'Legislation,  Legal  aspects, 
Federal  government.  Water  pollution.  Water  pollu- 
tion sources,  Water  pollution  effects,  Political 
aspects.  Chemical  wastes,  Phosphorus,  Project 
planning,  Public  health.  Water  quality,  Water 
quality  control,  Financing,  Standards,  Research 
and  development. 

Phosphates,  a  basic  ingredient  in  90%  of  all  deter- 
gents and  household  cleaning  products,  are  being 
dumped  into  the  Nation's  lakes  and  streams  at  a 
fantastic  rate.  Recent  studies  indicate  that  deter- 
gent sources  account  for  70%  of  the  phosphate  in- 
puts that  compose  municipal  wastes,  and  such 
wastes  are  responsible  for  over  60%  of  the  Nation's 
water  pollution.  Phosphates  accelerate  the 
eutrophication  of  receiving  waters.  This  causes  an 
increased  growth  of  algae  and  other  forms  of  un- 
wanted living  matter.  To  combat  phosphate  pollu- 
tion, Rep.  Pucinski's  Bill  would  ban  phosphorus  in 
detergents  by  June  30,  1972,  under  enforcement  of 
the  Secretary  of  the  Interior.  The  Pucinski  Bill  also 
provides  the  Secretary  with  the  authority  to 
establish  standards  of  ability,  biodegradability,  tox- 
icity, and  of  effects  on  the  public  health  and  wel- 
fare which  must  be  met  by  all  synthetic  detergents. 
Financial  assistance,  amounting  to  $10,000,000  a 
year  for  the  next  five  years,  will  be  made  available 
to  accelerate  the  development  and  manufacture  of 
near  or  nonpolluting  detergents.  This  legislation  is 
intended  to  combat  a  devastating  pollutant  of  our 
water  resources.  If  we  refuse  to  act,  we  will  have 
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destroyed  a  basic  link  in  our  ecological  cycle.  (Hor- 

witz-Florida) 

W72-00839 

ENVIRONMENT  IN  DANGER  OF  COLLAPSE, 

House  of  Representatives,  Washington,  D.C. 

Congressional  Record,  Vol  116,  No  15,  pH  675-77 
(daily  ed.  February  5,  1970).  3  p. 

Descriptors:  *Federal  government,  'Oil  industry, 
•Drilling,  'Offshore  platforms,  'Water  pollution 
control,  United  States,  Oil  wastes,  Oily  water,  Ad- 
ministrative agencies,  Administration,  Air  pollu- 
tion, Water  pollution.  Water  pollution  sources, 
Legislation,  Legal  aspects,  Oceans,  Environmental 
sanitation,  Water  quality,  Leases. 
Identifiers:  *Santa  Barbara  Channel,  Air  Quality 
Act. 

Alarmed  about  the  possible  collapse  of  the  environ- 
ment, Congressman  Hanna  of  California  in- 
troduced legislation  furnishing  a  citizen  with  the 
ability  to  enforce  in  federal  court  his  right  to  safe, 
healthful,  productive,  and  esthetically  and  cul- 
turally pleasing  surroundings.  This  recognizes  the 
veracity  of  the  assertion  that  a  citizen's  greatest 
civil  right  is  his  ability  to  due  in  a  court  of  law.  Ad- 
ditionally, he  introduced  a  measure  that  would  ban 
offshore  oil  drilling  in  the  Santa  Barbara  Channel. 
The  bill  would  require  the  Secretary  of  the  Interior 
to  withdraw  all  licenses  and  refund  all  fees  or 
exchange  present  oil  leases  for  others.  Drilling 
would  only  be  allowed  to  relieve  the  pressure  that 
causes  eruptions.  The  Congressman  also  in- 
troduced two  amendments  dealing  with  anti-emis- 
sion standards  to  the  Air  Quality  Act  of  1967.  The 
provisions  of  tese  amendments  are  described. 
(Shelnut-Florida) 
W72-00865 


LAND  USE  CONTROL  PRINCIPLES  APPLIED 
TO  OFFSHORE  COASTAL  WATERS, 

Maine  Univ.,  Bangor.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-00872 


WYOMING  WATER  LAW, 

Wyoming  State  Engineer's  Office,  Cheyenne. 
S.  H.  Ross. 

Earth  Science  Bulletin,  Vol  4,  No  2,  p  1 1-17,  June 
1971.  5  fig,  7  ref. 

Descriptors:  *Water  law,  'Water  rights,  'Wyom- 
ing, 'Prior  appropriation,  'Water  permits,  Water 
transfer,  Industrial  water,  Surface  waters,  Ground- 
water, Adjudication  procedure,  State  jurisdiction. 

A  summary  is  presented  of  the  laws  and  attendant 
regulations  of  water  use  as  administered  by  the 
Wyoming  State  Engineer's  Office.  The  stages 
preliminary  to  obtaining  a  water  right  are  ad- 
ministered by  the  State  Engineer's  Office,  but  adju- 
dications are  handled  through  the  State  Board  of 
Control,  a  separate  but  related  water  control  agen- 
cy. Almost  all  other  states  require  adjudication 
through  the  courts,  a  much  more  expensive  and 
complicated  procedure.  The  first  state  water  law, 
relating  to  surface  water  rights  was  enacted  in 
1885.  There  are  2  types  of  surface  water  rights, 
direct  flow  rights  and  storage  rights.  Groundwater 
legislation  was  not  enacted  until  1945.  More  recent 
amendments  require  permits  before  drilling  com- 
mences, even  for  test  holes.  The  steps  involved  in 
obtaining  adjudicated  surface  water  and  ground- 
water rights  are  outlined.  In  addition  to  these,  per- 
mits are  also  issued  for  temporary  industrial  water 
uses,  obtainable  from  any  adjudicated  or  valid 
unadjudicated  water  right.  The  duties  of  the  State 
Engineer's  Office  and  the  other  state  agencies  in- 
volved in  water  regulation  are  briefly  listed. 
(Casey-Arizona) 
W72-00874 


Congressional  Record,  Vol  1  16,  No  14,  p  S  1 170- 
72  (daily  ed.  February  4,  1970).  3  p. 

Descriptors:  'United  States,  'Water  pollution  con- 
trol, 'Standards,  'Operation  and  maintenance, 
Federal  government,  Water  pollution,  Water  quali- 
ty control,  Air  pollution,  Clean  Air  Act,  Adminis- 
trative agencies,  Administration,  Government 
finance,  Legislattion,  Legal  aspects,  Water  pollu- 
tion sources. 

Recognizing  that  the  federal  government  has 
become  one  of  the  nation's  worst  polluters,  the  Pre- 
sident of  the  United  States  issued  an  executive 
order  requiring  all  projects  or  installations  owned 
by  or  leased  to  the  federal  government  to  be 
designed,  operated,  and  maintained  so  as  to  con- 
form with  present  and  future  air  and  water  quality 
standards  established  under  federal  legislation.  The 
order  provides  that  specific  performance  require- 
ments for  each  facility  will  be  set  by  agency  heads, 
with  the  approval  of  the  Secretary  of  Health,  Edu- 
cation and  Welfare  in  the  case  of  air  pollution  con- 
trols and  the  Secretary  of  the  Interior  in  the  case  of 
water  pollution  controls.  All  existing  facilities  must 
comply  with  this  order  by  December  31,  1972.  The 
order  provides  financing  to  achieve  its  objectives.  It 
also  requires  all  facilities  which  are  built  in  the  fu- 
ture to  be  pollution  free.  This  order  sets  precise 
standards  and  provides  for  strict  enforcement.  Ad- 
ditionally, it  guarantees  that  control  funds  will  not 
be  diverted  to  other  uses  and  establishes 
procedures  for  operating  pollution  control  facili- 
ties, handling  materials  which  may  cause  pollution, 
and  eliminating  pollution  of  groundwaters.  (Shel- 
nut-Florida) 
W72-009I8 


WATER  QUALITY  STANDARDS, 

J.  S.Cooper. 


LEGISLATION  TO  AMEND  THE  REFUSE  ACT 
FOR  INDIVIDUAL  CIVIL  ACTS  AGAINST 
WATER  POLLUTERS, 

United  States  House  of  Representatives. 

M.J.Harrington. 

Congressional  Record,  Vol  1 17,  No  70,  p  E4342- 

44  (daily  ed.  May  13,  1971).  3  p. 

Descriptors:  'Remedies,  'Water  pollution  control, 
'Public  rights,  'Rivers  and  Harbors  Act,  Political 
aspects,  Legal  aspects,  Legislation,  Damages,  Judi- 
cial decisions,  Pollution  abatement,  Water  pollu- 
tion. Water  pollution  sources.  Public  health,  Waste 
disposal.  Water  conservation,  Federal  government, 
Jurisdiction. 
Identifiers:  'Refuse  Act,  'Qui  tarn  action. 

The  Refuse  Act  is  considered  to  be  one  of  the  most 
effective  instruments  presently  available  to  citizens 
taking  individual  action  against  those  who  pollute 
waterways.  Representative  Harrington  introduced 
legislation  to  amend  the  Refuse  Act  to  make  clear 
that  qui  tarn  suits  may  be  used  by  citizens  against 
polluters.  Qui  tarn  is  an  old  legal  principle  that  al- 
lows an  individual  to  sue  on  his  own  behalf  and  on 
behalf  of  the  government  when  the  individual  is  en- 
titled to  a  portion  of  any  pecuniary  penalty.  This 
theory  has  not  been  allowed  under  the  Refuse  Act 
because  federal  judges  have  determined  that  the 
Act  creates  only  criminal  liability,  not  civil  actions 
by  informers.  To  remedy  this  situation  three  areas 
of  change  are  proposed:  (I)  clearly  separated 
monetary  fines  and  criminal  penalties,  (2)  specific 
authority  for  individuals  to  bring  a  qui  tarn  suit  if 
the  U.S.  Attorney  does  not  act  on  the  complaint 
within  90  days,  and  (3)  an  increase  in  fines  with 
recoveries  divided  equally  between  the  informer 
and  the  Environmental  Protection  Agency.  Hor- 
witz-Florida) 
W72-00919 


WATER  POLLUTION, 

M.J.Harrington. 

117   Cong  Rec   9227-9231    (daily   ed   August  6, 

1971). 5p. 

Descriptors:  'Financing,  'Water  pollution  control, 
'Project  planning,  'Political  aspects,  Federal 
government,  State  governments.  Jurisdiction,  Ad- 
ministration, Administrative  agencies.  Standards, 


Water  pollution.  Legislation,  Legal  aspects.  Water 
pollution  sources,  Treatment  facilities,  Local 
governments,  Grants,  Government  finance,  Par- 
ticipating funds,  Remedies,  Permits,  Damages. 

The  present  approach  to  water  pollution  control  is 
fragmented  and  incapable  of  solving  the  nations 
problems.  Congress  is  urged  to  adopt  an  overall 
plan  to  achieve  the  national  goal  of  clean  water. 
Several  definite  proposals  are  put  forth  to  meet  this 
goal.  The  Refuse  Act  of  1899  is  deemed  the 
clearest  and  most  forceful  water  pollution  abate- 
ment law  in  existance.  Three  bills  are  introduced  to 
strengthen  the  Refuse  Act.  First,  the  scope  of  the 
Act  would  be  broadened  to  include  control  over 
municipal  and  other  public  sewage  treatment 
systems.  Secondly,  the  responsibility  for  issuing 
permits  to  dump  under  the  Refuse  Act  would  be 
transferred  from  the  Corps  of  Engineers  to  the  Ad- 
ministrator of  the  Environmental  Protection  Agen- 
cy. The  third  bill  would  specifically  allow  qui  tarn 
actions  by  citizens  under  the  Refuse  Act.  Federal 
financing  of  pollution  control  facilities  is  then  con- 
sidered in  detail.  Major  suggested  changes  include: 

( 1 )  increasing  appropriations  to  $5  billion  a  year, 

(2)  full  utilization  of  appropriated  funds,  (3) 
federal  funding  of  90%  of  project  costs,  and  (4) 
aiding  industry  as  well  as  local  governments.  (Hor- 
witz-Florida) 

W72-00973 

WATERS-APPLICATION  OF  PESTICIDES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00995 

TORT  LIABILITY  RESULTING  FROM  MINING 
OPERATIONS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00996 


MARINE  PROTECTION  RESEARCH  AND 
SANCTUARIES  ACT  NEEDED, 

House  of  Representatives,  Washington,  D.  C. 

S.  Gibbons. 

117  Cong  Rec  9360  (daily  ed  September  9,  1971). 

Ip. 

Descriptors:  'United  States,  'Permits,  'Waste 
disposal,  'Environmental  effects,  Water  pollution, 
Water  pollution  control.  Federal  government,  Ad- 
ministrative agencies.  Administration, 
Radioisotopes,  Chemicals,  Biological  warfare, 
Dredging,  Legislation,  Legal  aspects,  Water  pollu- 
tion sources,  Pollution  abatement,  Pollutants. 

Congressman  Sam  Gibbons  of  Florida  expressed 
his  support  for  the  proposed  Marine  Protection 
Research  and  Sanctuaries  Act.  This  bill  would 
prohibit  the  unregulated  dumping  of  waste  material 
into  the  oceans,  coastal  waters,  and  Great  Lakes, 
and  would  specifically  ban  the  transportation  and 
dumping  of  radiological,  chemical,  or  biological 
warfare  agents  and  high-level  radioactive  wastes. 
The  dumping  of  all  other  waste  material  would  be 
prohibited  unless  authorized  by  a  permit  issued  by 
the  Environmental  Protection  Agency  or  the  Corps 
of  Engineers.  The  latter  would  be  authorized  to 
issue  permits  for  dumping  dredge  and  fill  material 
only,  provided  those  operations  conform  to  criteria 
established  by  the  Agency.  At  present,  no  stan- 
dards exist  regulating  the  dumping  of  waste  into 
our  coastal  waters.  This  lack  of  adequate  regula- 
tions is  extremely  detrimental  to  the  ecology  of  our 
coastal  waters.  Regulation  of  indiscriminate  dump- 
ing is  needed,  because  our  current  practice  of 
haphazard  waste  disposal  has  seriously  damaged 
certain  areas  of  our  coastal  zone  and  is  on  the  verge 
of  causing  worldwide,  irreversible  environmental 
effects.  (Shelnut-Florida) 
W72-00997 


LAW 


ABSTRACTS, 


ENVIRONMENTAL 
VOLUME  1, 

A  G  C  Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00998 
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REMARKS  BY  U.  K.  ATTORNEY  GENERAL 
ON  'TORREY  CANYON'  SETTLEMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00999 


THE  DEVELOPMENT  OF  BASIC  WATER 
RESOURCE  LAWS  AND  POLICIES  IN  RHODE 
ISLAND. 

Water  Resources  Board,  Providence,  R.  I. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01001 


DISCHARGES: 


LEGAL 


THERMAL 
PROBLEM, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01002 


ENVIRONMENTAL  LAW-CONSIDERATION 
MUST  BE  GIVEN  TO  ECOLOGICAL  MATTERS 
IN  FEDERAL  AGENCY  DECISIONS-ZABEL  V. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01003 


POLLUTION  OF  FRESH  WATER. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01004 


AGREEMENT  CONCERNING  POLLUTION  OF 
THE  NORTH  SEA  BY  OIL. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01005 


INTERNATIONAL  CONVENTION  RELATING 
TO  INTERVENTION  ON  THE  HIGH  SEAS  IN 
CASES  OF  OIL  POLLUTION  CASUALTIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01006 


INTERNATIONAL    CONVENTION    ON    CIVIL 
LIABILITY  FOR  OIL  POLLUTION  DAMAGE. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-0I007 


CANADIAN  LEGISLATION  ON  ARCTIC  POL- 
LUTION AND  TERRITORIAL  SEA  AND  FISH- 
ING ZONES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01008 


CANADIAN    PRIME    MINISTER'S    REMARKS 
ON  THE  PROPOSED  LEGISLATION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-0I009 


WATER  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01010 


AND 


THE 


WATER         CONSERVATION 
PETROLEUM  INDUSTRY, 

Louisiana    Stream    Control    Commission,    Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01011 


THE  OIL  INDUSTRY  AND  MULTIPLE  USE  OF 
THE  COASTAL  MARGIN, 

Fulbright,  Crooker,  Freeman,  Bates,  and  Jaworski, 

Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01012 


ENVIRONMENTAL  CONTROL  PROBLEMS 
AND  THE  OIL  INDUSTRY  IN  THE  ROCKY 
MOUNTAIN  REGION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-0I016 


THE  WATER  DEGRADATION  POLICY, 

Glassic,  Pewett,  Beebe  and  Shanks,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-010I7 


THE  EXTERNALITIES  OF  A  TORREY 
CANYON  SITUATION;  AN  IMPETUS  FOR 
CHANGE  IN  LEGISLATION, 

McCarty  and  Noone,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01018 


INTERNATIONAL  LAW  AND  MARINE  POLLU- 
TION: RADIOACTIVE  WASTE  AND  'OTHER 
HAZARDOUS  SUBSTANCES', 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01019 


ECOLOGY,       ENVIRONMENT,       INSURANCE 
AND  THE  LAW, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01020 


WATER  QUALITY  CONTROL  IN  CALIFOR- 
NIA: CITIZEN  PARTICIPATION  IN  THE  AD- 
MINISTRATIVE PROCESS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01O21 


PUBLIC  POLICY  ON  OIL  -  AN  ECOLOGICAL 
PERSPECTIVE, 

Conservation  Foundation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01022 


ENVIRONMENTAL  PROBLEMS  OF  THE 
OCEANS:  THE  NEED  FOR  INTERNATIONAL 
CONTROL, 

Supreme  Court,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01023 


NATIONAL   ENVIRONMENTAL   POLICY   ACT 
OF  1969, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01024 


AN       ENVIRONMENTAL       PROGRAM       FOR 
AMERICA, 

Senate,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01025 


PUBLIC  LAND  POLICY  AND  THE  ENVIRON- 
MENT, VOLUME  2,  PART  II  ENVIRONMEN- 
TAL PROBLEMS  ON  THE  PUBLIC  LANDS. 
SUMMARY  STATEMENT  AND  CASE  STUDIES 
1  THROUGH  8, 

Rocky  Mountain  Center  on  Environment,  Denver, 
Colo. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01026 


INTERGOVERNMENTAL  RELATIONS  IN  THE 
CONTROL  OF  WATER  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-0I028 


AN    ECOLOGICAL    PERSPECTIVE    FOR    AR- 
KANSAS, 

Arkansas  Univ.,  Fayetteville.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01029 


SOLID  WASTE  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-0I030 


AN  INTERNATIONAL  CONVENTION  ON  EN- 
VIRONMENT COOPERATION  AMONG  NA- 
TIONS: PROPOSED  DRAFT,  POLICIES  AND 
GOALS, 

Oslo  Univ.  (Norway).  Faculty  of  Law. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01031 


COMMON    LAW    REMEDIES    AND    PROTEC- 
TION OF  THE  ENVIRONMENT, 

Tulane  Univ.,  New  Orleans,  La.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01032 


WATER     POLLUTION:    CONSERVATIONISTS 
CRITICIZE  NEW  PERMIT  PROGRAM, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01033 


BRINGING  POLLUTERS  TO  JUSTICE, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01034 


A  NEW  'ASSERTION  OF  RIGHTS', 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01035 


POLLUTION  OF  THE  SEA  BY  OIL, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01036 


COMMENTS  OF  SIERRA  CLUB  ON  PROPOSED 
PERMIT  FORM  TO  BE  USED  BY  THE  CORPS 
OF  ENGINEERS  FOR  DISCHARGE  OR 
DEPOSIT  INTO  NAVIGABLE  WATERS. 

Sierra  Club,  San  Francisco,  Calif. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01037 


TENNESSEE  WATER  QUALITY  CONTROL 
ACT  OF  1971. 

Tennessee  Laws  1971,  Public  Acts,  Ch.  164,  as 
amended,  Ch.  386. 

Descriptors:  'Tennessee,  'Water  quality  control, 
♦Administrative  agencies,  *Water  pollution  con- 
trol. Water  pollution  sources,  Water  pollution. 
Water  pollution  treatment,  Pollutants,  Pollution 
abatement,  Standards,  Regulation,  Legislation, 
Legal  aspects.  Remedies,  Permits,  Administrative 
decisions.  Damages,  Financing,  Government 
finance,  Federal  government.  Non-structural  alter- 
natives, State  governments. 

In  order  to  control  water  pollution,  Tennessee  has 
enacted  the  Water  Quality  Control  Act  of  1971, 
which  recognizes  the  public  trust  doctrine.  After 
defining  fourteen  terms,  the  Act  creates  a  Water 
Quality  Control  Board  of  seven  members  with  stag- 
gered terms.  The  Board  meets  twice  annually.  The 
Board  may  adopt  quality  standards,  make  regula- 
tions, adopt  a  state  water  quality  plan,  and  hear  ap- 
peals from  orders  or  permit  denials  of  the  Commis- 
sioner. The  Commissioner  of  the  Department  of 
Health  has  comprehensive  administrative  powers. 
Permits  are  required  for  all  discharges.  Temporary 
permits  may  be  issued.  Orders  may  be  issued  by  the 
Commissioner  to  prevent  violations  of  the  Act  or 
regulations.  The  Act  contains  procedures  for 
hearings  before  the  Commissioner  and  appeals  to 
the  Board.  The  Act  also  renders  a  refusal  to  pro- 
vide information  requested  under  the  Act  unlawful. 
Violation  of  the  Act  is  a  misdemeanor,  punishable 
by  fine.  The  Commissioner  may  assess  the  liability 
of  any  polluter  or  violator  for  damages  to  the  state, 
injunctive  relief  may  also  be  sought.  The  Act  also 
contains  a  citizen's  suit  provision.  Funds  ap- 
propriated for  water  quality  control  are  earmarked 
for  that  use.  The  Act  is  to  be  liberally  construed. 
(Hart-Florida) 
W72-01038 
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POLLUTION  OF  WATERS  OF  STATE  BY  OIL. 

Connecticut  General  Stat.  Ann.  sees.  25-5466  thru 
25-54hh  (Supp  1971). 

Descriptors:  'Connecticut,  'Oil,  *Water  pollution 
control,  'Administrative  agencies.  State  govern- 
ments, Water  pollution,  Water  pollution  sources, 
Water  pollution  effects.  Water  quality,  Water 
quality  control.  Pollutants,  Oil  industry.  Pollution 
abatement,  Regulation,  Legislation,  Legal  aspects, 
Remedies,  Permits,  Damages. 

"Oil"  is  herein  defined  as  floating  oil  of  any  kind,  in- 
cluding fuel  oil,  sludge,  oil  refuse,  and  oil  mixed 
with  other  matter.  The  Act  directs  the  Connecticut 
Water  Resources  Commission  to  contain  and 
remove  oil  spills  and  determine  who  is  responsible 
for  the  spill.  The  Commission  shall  aso  license, 
regulate,  and  inspect  petroleum  transfer  facilities. 
The  operation  of  transfer  facilities  without  a  license 
is  punishable  by  fine.  Vessels  causing  discharge  of 
oil  or  other  pollutants  are  required  to  report  the  in- 
cident to  the  state  police  and  the  Coast  Guard.  A 
failure  to  report  such  incidents  is  punishable  by 
fine.  Strict  liability  for  pollution  is  imposed  by  the 
Act.  The  clean-up  costs  constitute  the  damages. 
Persons  cleaning  up  pollutants  are  entitled  to  reim- 
bursement for  their  reasonable  costs  by  the  pol- 
luter. 'Good  Samaritans'  will  not  be  held  liable  for 
ordinary  negligence  when  cleaning  up  pollutants  at 
the  request  of  an  authorized  state  officer.  The 
Commission  represents  the  State  in  the  coordina- 
tion of  activities  with  other  agencies.  It  may  con- 
tract for  services.  Permits  are  required  to  engage  in 
the  business  of  chemical  or  petroleum  waste 
disposal,  and  the  Commission  shall  render  techni- 
cal advice  to  such  businesses.  ( Hart-Florida) 
W72-01039 


POWER  PLANT  SITING. 

Maryland  Laws,  Ch  31,  1971. 

Descriptors:  'Maryland,  'Water  pollution  control, 
'Electric  power  industry,  'Electric  power  produc- 
tion, Government  finance,  Administrative  agen- 
cies, Administrative  decisions,  Regulation,  Trans- 
mission lines,  Water  resources,  Electric  power- 
plants,  Powerplants,  Legislation,  Legal  aspects. 
State  governments.  Environmental  sanitation, 
Water  pollution,  Water  quality,  Water  quality  con- 
trol, Electric  power,  Electric  wires,  Electric  power 
rates,  Sites. 

An  Environmental  Trust  Fund  is  established  by  the 
imposition  of  a  surcharge  on  each  kilowatt  hour  of 
electric  power  generated  in  Maryland.  Details  of  a 
Power  Plant  Environmental  Research  Program  are 
set  forth.  Provision  is  made  for  long-range  power 
plant  site  evaluation.  The  Secreatry  of  Natural 
Resources  shall  acquire  power  plant  sites  to  satisfy 
expected  power  requirements,  and  the  methods  by 
which  is  to  be  done  are  explained.  Provision  is 
made  for  judicial  review  of  agency  decisions  and 
for  an  administrative  staff  to  implement  this  Act. 
Permits  for  and  registration  of  certain  types  of 
equipment  are  required.  Appropriation  of  waters 
without  consent  of  the  Department  of  Natural 
Resources  is  unlawful.  Requirements  for  the  con- 
struction of  generating  stations  or  overhead  trans- 
mission lines  in  excess  of  69,000  volts  are  set  forth, 
as  are  provisions  for  public  hearings,  long-range 
plans,  and  established  rates  of  charges.  (Robinson- 
Florida) 
W72-01040 


AUTHORITY  OF  CABINET  TO  DENY  OIL 
DRILLING  PERMITS, 

A.C.  Canaday. 

1971  Florida  Attorney  General  Reports,  071-183, 

July  6,  1971. 

Descriptors:  'Florida,  'Permits,  'Oil  wells, 
'Drilling,  Oil  industry,  Administration,  Jurisdic- 
tion, Standards,  Legislation,  Judicial  decisions. 
Legal  aspects,  Water  pollution.  Water  pollution 
control,  Water  pollution  sources,  Saline  water,  Oil 
fields,  Sheet  flow,  Supervisory  control  (Power), 
Administrative  decisions,  Administrative  agencies, 
State  jurisdiction. 


Identifiers:  Big  Cypress  Swamp. 

Florida's  governor  requested  the  legal  opinion  of 
the  Florida  Attorney  General  as  to  the  authority  of 
the  Cabinet  sitting  as  the  head  of  the  Department 
of  Natural  Resources  to  deny  oil  drilling  permits  in 
the  Big  Cypress  Swamp  on  the  basis  of  damage  to 
the  ecology  resulting  from  the  necessary  develop- 
ment concomitant  with  drilling  operations.  The 
Governor  also  asked  whether  the  Cabinet  would 
approve  such  permits  with  restrictions  promoting 
statutory  purposes.  The  Attorney  General  con- 
cluded that  the  Department  does  have  authority  to 
deny  an  application  to  drill  for  oil  and  to  promul- 
gate standards  for  site  preparation  to  guard  against 
oil  or  salt  water  pollution  of  fresh  water.  The  statu- 
tory rule  is  that  any  denial  of  a  drilling  permit  must 
be  for  just  and  lawful  cause.  In  accordance  with 
these  rules,  the  Department  would  have  authority 
to  issue  a  permit  with  restrictions  imposed  to  meet 
statutory  standards.  No  statutory  authority  exists, 
however,  for  the  denial  of  a  drilling  permit  based 
solely  upon  a  finding  that  drilling  or  site  prepara- 
tion would  alter  the  sheet  flow  of  water  in  that  area. 
If  state  interests  are  damaged  by  such  construction, 
other  legal  remedies  must  be  utilized.  (Shelnut- 
Florida) 
W72-01041 


PRINCIPLES  OF  RESPONSIBILITY  IN  THE 
UNITED  STATES  AND  THEIR  IMPLICATIONS 
FOR  INTERNATIONAL  ORGANIZATIONS, 

Iowa  University,  Iowa  City.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01042 


THE   INTERNATIONAL  JOINT  COMMISSION 

(U.S.-CANADA), 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01043 


THE    ROLE    OF    THE    UNITED    NATIONS    IN 
CURBING  OCEAN  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01044 


INTERNATIONAL  AND  NATIONAL  REGULA- 
TION OF  POLLUTION  FROM  OFFSHORE  OIL 
PRODUCTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01045 


NEW  OCEAN  DEVELOPMENTS  -  -  THE  NIXON 
PROPOSAL  OF  MAY  1970, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01046 


THERMAL  EFFECTS  OF  ELECTRIC  PRODUC- 
TION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01047 


INTERNATIONAL  CONTROLS  OVER  RADIOA- 
TIVE  WASTE  DISPOSAL, 

Columbia,  Univ.,  New  York. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01048 


ENFORCEMENT  ACTIONS  BY  FEDERAL 
AGENCIES,  INTERSTATE  COMMISSIONS  AND 
PRIVATE  CITIZENS, 

Department  of  the  Interior,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01049 


ENFORCEMENT  NOW, 

Interstate  Sanitation  Commission,  New  York. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01050 


THE  ROLE  OF  PRIVATE  ACTIONS  IN  POLLU- 
TION ABATEMENT, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-0I051 


THE  QUEST  FOR  ENVIRONMENTAL  QUALI- 
TY: FEDERAL  AND  STATE  ACTION,  1969-70. 

Advisory  Commission  on  Intergovernmental  Rela- 
tions, Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01052 


POLLUTION:  WILL  MAN  SUCCEED  IN 
DESTROYING  HIMSELF. 

Congressional  Quarterly  Weekly  Report,  Vol.  28, 
p.  279-285,  January  30,  1970.  7  p,  1  fig. 

Descriptors:  'United  States,  'Legislation,  'Politi- 
cal aspects,  'Water  pollution  control,  Federal 
government,  Legal  aspects,  Regulation,  Water  law. 
Administrative  agencies,  Social  aspects,  Conserva- 
tion, Treatment  facilities.  Pollution  abatement, 
Non-structural  alternatives.  State  governments. 
Public  rights,  Environment,  Decision  making, 
Planning,  Attitudes,  Human  population. 

The  emergence  of  the  environmental  crisis  and  the 
congressional  response  to  it,  especially  in  1969  are 
discussed.  Consideration  is  also  given  to  the  protec- 
tion of  the  environment  as  a  political  issue  and  the 
changes  taking  place  in  the  conservation  move- 
ment. Although  President  Nixon  proposed  a  com- 
prehensive pollution  control  program,  the 
Democrats  took  the  lead  in  introducing  antipollu- 
tion legislation.  The  environment  also  became  an 
issue  at  the  state  level.  Many  of  the  established  con- 
servation organizations  has  taken  a  more  active 
stance  on  pollution  but  they  still  faced  such 
problems  as  the  increased  need  for  expertise  as  par- 
ticipants in  decision-making  hearings.  The  environ- 
mental lawsuit  was  being  utilized  both  to  prevent 
specific  encroachments  on  the  environment  and  to 
apply  pressure  on  the  executive  and  legislative 
branches  of  government.  The  most  significant  en- 
vironmental legislation  produced  during  1969  was 
the  National  Environmental  Policy  Act  which 
made  environmental  protection  a  national  policy. 
Despite  favorable  legislation  in  such  areas  as  waste 
treatment  appropriations,  Congress  was  unable  to 
complete  action  on  a  major  water  pollution  control 
bill.  Still  it  was  clear  that  the  environment  had 
become  one  of  the  major  political  issues  of  the 
year.  (Johnson-Florida) 
W72-01053 


INTRODUCTION  OF  A  BILL  RELATING  TO 
PENALTIES  FOR  OBSTRUCTION  OF  NAVIGA- 
BLE WATERS, 

Senate,  Washington,  D.C. 

T.  Stevens. 

1  17  Congressional  Record  985  (daily  ed.  February 

8,  1971).  1  p. 

Descriptors:  'United  States,  'Chemical  wastes, 
'Rivers  and  Harbors  Act,  'Water  pollution  con- 
trol, Water  pollution,  Remedies,  Legislation,  Legal 
aspects,  Federal  government.  Federal  jurisdiction, 
Non-structural  alternatives. 

Legislation  has  been  introduced  into  the  United 
States  Senate  to  increase  the  penalties  for  viola- 
tions of  the  Refuse  Act  of  1899.  The  maximum 
penalty  would  be  raised  from  two  thousand  dollars 
to  one  hundred  thousand  dollars.  Repeated  infrac- 
tions would  be  treated  as  separate  violations  each 
day  they  continue.  The  Act  also  penalizes  chemical 
abuse  of  the  Nation's  waterways.  With  the  current 
maximum  penalty,  the  Refuse  Act  is  ineffective 
against  large-scale  violators  who  find  it  profitable 
to  break  the  law  when  penalties  are  small.  (Shel- 
nut-Florida) 
W72-01054 
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Group  6E — Water  Law  and  Institutions 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 

POLLUTION    CONTROL    ACT    TO    PROVIDE 

FOR  ITS  UNIFORM  APPLICATION  TO  ALL  OF 

THE  NAVIGABLE  WATERS  OF  THE  UNITED 

STATES. 

House  Bill  7982,  92d  Cong,  1  st  Sess.  ( 1 97 1 ).  48  p. 

Descriptors:  'Water  quality  control,  'Pollution 
abatement,  'Federal  government,  'Regulation, 
Water  pollution,  Water  pollution  control,  Water 
quality,  Standards,  Financing,  Treatment  facilities, 
Planning,  Future  planning  (Projected),  Grants, 
Legal  aspects,  Legislation,  Allotments,  Interstate, 
State  governments,  Administrative  agencies,  Public 
rights,  Remedies,  Employment,  Industries. 

Appropriations  are  authroized  for  state  and  in- 
terstate water  pollution  control  agencies  in  the  sum 
of  30  million  per  year  through  1976.  The  Adminis- 
trator of  the  Environmental  Protection  Agency  is 
authorized  to  make  grants  to  agencies  having  effec- 
tive plans  to  assist  in  the  implementation  and  effec- 
tive enforcement  of  water  quality  standards  and 
pollution  control  laws.  Each  agency  must  adopt  an 
approved  plan  for  the  enhancement  of  water  quali- 
ty which  conforms  with  the  specific  requirements 
of  the  bill.  If  the  Administrator,  after  giving  notice 
and  a  hearing,  finds  that  a  plan  does  not  conform, 
no  further  payments  will  be  made.  Appropriations 
are  also  authorized  for  construction  of  treatment 
works.  Other  provisions  specify:  ( 1 )  appeal 
procedure;  (2)  standards  for  allocating  funds 
among  the  state  and  interstate  agencies;  (3)  water 
quality  standards  and  implementation  plans;  (4) 
federal  enforcement  of  plans  for  the  implementa- 
tion, maintenance,  and  enforcement  of  water  quali- 
ty standards;  (5)  emergency  pollution  control  mea- 
sures; (6)  citizen's  suits;  (7)  employee  protection 
against  discharge  or  discrimination;  and  (8)  decep- 
tive advertising  by  manufacturers.  (Gallagher- 
Florida) 
W72-01055 


A  REGULATION  RELATING  TO  WATER 
QUALITY  STANDARDS  FOR  INTERSTATE 
AND  COASTAL  WATERS  OF  THE  STATE  OF 
WASHINGTON  AND  A  PLAN  FOR  IMPLEMEN- 
TATION AND  ENFORCEMENT  OF  SUCH 
STANDARDS. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-0I059 


GEORGIA  IS  POLLUTED  -  THE  RAW  FACTS 
AND  WHY -PART  I. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01060 


MISSISSIPPI    AIR    AND   WATER    POLLUTION 
CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-0106I 


REGULATION  OVER  SITING  AND  DESIGN  OF 
POWER  PLANTS, 

Indiana  Univ.,  Indianapolis.  School  of  Law. 

A.  D.  Tarlock. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of    Water    Pollution, 

March  12-13,  1970,  Columbia  University  School  of 

Law,  New  York,  New  York,  p.  20 1  -206.  6  p. 

Descriptors:  'Electric  power  production,  'Water 
quality  control,  'Thermal  pollution,  'Nuclear 
powerplants,  Electrical  engineering,  Electrical 
design,  Electric  power,  Electric  power  industry, 
Electric  powerplants,  Water  quality,  Water  pollu- 
tion, Water  pollution  control,  Water  pollution 
sources,  Environmental  sanitation,  Pollutants, 
Water  law,  Legal  aspects,  Legislation,  Regulation, 
Standards,  Permits,  Federal  government,  State 
governments,  Thermal  powerplants,  Thermal 
power. 

Two  methods  of  controlling  thermal  pollution  are 
the  bringing  of  an  abatement  proceeding  after  the 


plant  is  in  operation  and  regulation  of  site  selection 
and  construction.  It  is  unlikely  that  any  large 
powerplant  will  be  enjoined  in  its  operation;  more 
consideration  is  therefore  being  given  to  regulation 
before  operation  begins.  This  involves  environmen- 
tal licensing  and  thermal  water  quality  standards. 
The  problem  in  environmental  licensing  is  finding 
state  or  federal  agencies  with  the  capability  and 
inclination  to  engage  in  environmental  licensing. 
The  effects  of  the  National  Environmental  Policy 
Act  of  1969  and  the  Water  Quality  Improvement 
Act  of  1 970  on  environmental  licensing  and  the  im- 
plementation of  thermal  water  quality  standards 
are  examined.  Examples  of  various  state  ap- 
proaches to  environmental  licensing  are  discussed. 
The  Water  Pollution  Control  Act  of  1970  and 
recent  legislation  will  advance  environmental 
licensing  and  the  establishment  of  thermal  water 
quality  standards.  (Robinson-Florida) 
W72-01062 


RULES  AND  REGULATIONS  GOVERNING 
THE  OPERATION  OF  WATER  POLLUTION 
CONTROL  FACILITIES. 

Oklahoma  State  Dept.  of  Health,  Oklahoma  City. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01063 


POLLUTION  SPILLS  AND  BY-PASSES. 

Kansas  State  Board  of  Health,  Topeka. 

Regulation  No.  28-16-27,  May  1969.  1  p. 

Descriptors:  'Kansas,  'Sewage  disposal,  'Treat- 
ment facilities,  'Waste  storage,  'Water  pollution 
control,  Water  pollution,  Water  quality  control, 
Regulation,  Legislation,  Legal  aspects,  Administra- 
tive agencies,  Administration,  Permits,  State 
governments,  Storage  tanks,  Supervisory  control 
(Power),  Adoption  of  practices,  Sewage  treatment. 

The  person  responsible  for  a  sewage  discharge 
detrimental  to  water  quality,  under  conditions 
other  than  provided  for  by  a  valid  permit  issued  by 
the  State  Board  of  Health,  shall  report  such 
discharge  to  the  State  Department  of  Helath,  En- 
vironmental Health  Services.  When  sewage  treat- 
ment facilities  are  programmed  for  bypassing  for 
cause,  resulting  in  reduced  treatment  efficiency 
below  acceptable  levels,  the  owner  shall  notify  and 
receive  approval  from  the  Department  at  least 
seven  days  prior  to  such  discharge.  Emergency  or 
accidental  sewage  discharges  shall  be  immediately 
reported  to  the  Department  by  the  owner  of  the 
treatment  plant.  In  the  event  a  water  pollution 
causing  material  is  in  transit  or  in  storage  within 
Kansas,  it  shall  be  the  responsibility  of  the  owner, 
carrier,  or  person  responsible  for  storage  to  im- 
mediately notify  the  Department  that  a  pollutant 
has  gained  admittance  or  that  there  is  the  potential 
the  pollutant  will  gain  admittance  to  the  waters  of 
Kansas.  (Shelnut-Florida) 
W72-01064 


LEGAL  ASPECTS:  PRIVATE  REMEDIES  FOR 
WATER  POLLUTION, 

Washington  Water  Research  Center,  Pullman. 

J.  Kamel. 

May  1971.  15  p.  12ref. 

Descriptors:  'Remedies,  'Adjudication  procedure, 
'Water  pollution  control,  'Water  quality  control, 
'Non-structural  alternatives,  Riparian  rights, 
Damages,  Legislation,  Legal  aspects,  Riparian 
waters,  Competing  uses.  Riparian  land,  Water  law, 
Navigable  waters,  Pollution  abatement,  Waste 
water  (Pollution),  Relative  rights,  Water  rights, 
Washington. 

An  outline  of  the  riparian  system,  a  survey  of  some 
common  aspects  of  water  law,  a  description  of  the 
forms  and  present  status  of  pollution  remedies,  and 
a  discussion  of  possible  remedial  legislation  are 
contained  in  this  paper.  Since  society's  attmept  to 
deal  legally  with  water  pollution  has  not  been  en- 
tirely successful,  a  new  approach  to  water  quality 


management  has  been  suggested.  Such  an  ap- 
proach would  permit  private  parties  to  bring  an  ac- 
tion for  damages  or  the  abatement  of  water  pollu- 
tion through  the  mechanism  of  owning  a  transfera- 
ble right  to  discharge  in  a  given  region,  subject  to  a 
water  quality  constraint  at  the  region's  boundaries. 
The  right  would  be  based  on  property  lines  and 
focus  on  external  water  quality  boundaries.  Quality 
standard  violations  at  such  boundaries  would  con- 
stitute prima  facie  evidence.  Strict  liability  would 
be  imposed.  Such  a  system  has  the  advantage  of 
defining  where  agency  monitoring  should  be 
located.  Since  legislation  must  be  tailored  to  the 
water  rights  system  existing  in  each  state,  sug- 
gestions concerning  parties,  evidence,  and  the  sale 
of  rights  are  discussed.  The  proposed  system  offers 
a  mechanism  for  private  intersts  to  express  water- 
quality  preferences,  but  the  government  is  not 
released  from  water  quality  responsibility.  (Shel- 
nut-Florida) 
W72-01065 


SOME  WATER  QUALITY  MANAGEMENT 
ASPECTS  IN  CALIFORNIA  WATER 
RESOURCES  DEVELOPMENT, 

California  Dept.  of  Water  Resources,  Sacramento. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01066 


NATIONAL  RURAL  ENVIRONMENTAL 
ASSISTANCE  PROGRAM  FOR  1971  AND  SUB- 
SEQUENT YEARS. 

Agricultural  Stabilization  and  Conservation  Ser- 
vice, Washington,  DC. 

Federal  Register,  Vol.  36,  No.  177,  p.  18289- 
18298  (September  1971).  10p,2tab. 

Descriptors:  'United  States,  'Soil  conservation, 
'Land  use,  'Government  finance,  Cost  sharing. 
Administration,  Administrative  agencies,  Water 
conservation,  Wildlife  conservation.  Adoption  of 
practices,  Coordination,  State  governments,  Local 
governments,  Financing,  Federal  government, 
Natural  resources,  Land  resources,  Water  pollu- 
tion, Water  pollution  control. 

Through  the  rural  environmental  assistance  pro- 
gram administered  by  the  Department  of  Agricul- 
ture, the  federal  government  will  share  with  far- 
mers and  ranchers  the  cost  of  carrying  out  ap- 
proved soil  and  water  conservation  practices,  in- 
cluding related  wildlife  conservation  and  pollution 
abatement  programs.  The  program's  objectives  are 
to:  (1)  prevent  or  abate  agriculture-related  pollu- 
tion; (2)  reduce  the  loss  of  agricultural  soil,  water, 
and  related  resources  and  assure  their  efficient 
multipurpose  use;  (3)  encourage  enduring  conser- 
vation practices  in  sound  land  use  systems;  and  (4) 
achieve  goals  consistent  with  community  and  na- 
tional needs.  Funds  will  be  distributed  among  the 
states  on  the  basis  of  conservation  needs  and  then 
allocated  among  the  state's  counties.  Procedures 
are  established  for  development  of  state  and  county 
rural  environmental  assistance  programs.  Upon  a 
farmer's  request  for  assistance,  the  county  commit- 
tee with  the  assistance  of  state  or  federal  agencies 
shall  allocate  funds  for  cost  sharing  to  those  prac- 
tices deemed  most  essential.  Requirements  for 
completion  of  approved  practices  are  detailed. 
Provisions  relating  to  cost-sharing  are  specified. 
Conservation  practices  relating  to  protective  and 
vegetative  cover,  wildlife,  and  disposal  of  woodland 
and  crops  for  state  and  county  programs  are  enu- 
merated. (Shelnut-Florida) 
W72-01067 


THE  1899  REFUSE  ACT  SHOULD  BE  AD- 
MINISTERED BY  ENVIRONMENTAL  PROTEC- 
TION AGENCY, 

House  of  Representatives,  Washington,  D.C. 

E.  I.  Koch. 

1  1 7  Cong.  Rec.  5 1 9  (daily  ed.  February  8,  1 97 1 ).  I 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions— Group  6E 


Descriptors:  'United  States,  'Permits,  'Standards, 
•Water  pollution  control,  Water  pollution,  Water 
quality  control.  Waste  disposal,  Federal  govern- 
ment, State  governments,  Channels,  Legislation, 
Legal  aspects,  Administrative  agencies,  Adminis- 
tration, Environmental  effects,  Regulation,  Wastes. 

Legislation  has  been  introduced  into  the  United 
States  Congress  to  amend  the  Refuse  Act  of  1899, 
which  requires  industries  to  obtain  a  federal  permit 
for  the  discharge  of  any  waste  materials  into  the  na- 
tion's navigable  waterways.  The  Army  Corps  of  En- 
gineers is  currently  empowered  to  issue  these  per- 
mits. Because  the  Corps  has  historically  exhibited 
little  concern  for  natural  resources,  this  bill  would 
take  this  authority  away  from  the  Corps  and  give  it 
to  the  newly  formed  Environmental  Protection 
Agency.  This  is  a  logical  and  necessary  amend- 
ment, since  the  Act  today  is  considered  a  law  to 
protect  a  part  of  our  environment,  not  simply  a  law 
to  insure  navigational  access.  Additionally,  the 
amendment  would  restore  the  independent 
authority  granted  by  the  Act  in  determining  what  is 
an  allowable  discharge,  and  transfer  this  responsi- 
bility to  the  Agency.  The  Act's  original  broad 
authority  could  be  transferred  without  change  to 
the  Agency,  effectively  giving  it  the  discretion  to 
establish  water  quality  standards  independently  of 
state  standards.  (Shelnut-Florida) 
W72-01068 


WATER  QUALITY  ENHANCEMENT  AWARDS. 

Environmental    Protection    Agency,    Washington, 
D.C. 

Federal   Register,   Vol.    36,   No.    137,   p.    13217- 
13218  (July  1971).  2  p. 

Descriptors:  'Federal  government,  'Pollution 
abatement,  'Waste  treatment,  'Water  quality, 
Local  governments,  Industries,  Non-structural  al- 
ternatives, Administrative  agencies,  Water  pollu- 
tion control,  Social  aspects,  Industrial  wastes,  Mu- 
nicipal wastes,  Treatment  facilities.  Standards,  En- 
vironmental sanitation. 
Identifiers:  'Water  Pollution  Control  Act. 

These  proposed  regulations  are  for  the  purpose,  as 
authorized  by  the  Federal  Water  Pollution  Control 
Act,  of  providing  official  recognition  to  those  in- 
dustrial organizations  and  political  subdivisions  of 
states  which  demonstrated  during  the  preceding 
year  an  outstanding  technological  achievement  or 
an  innovative  process,  method,  or  device  in  their 
waste  treatment  and  pollution  abatement  pro- 
grams. The  Administrator  of  the  Environmental 
Protection  Agency  may  award  certificates  of  suita- 
ble design,  to  be  known  as  the  Water  Quality 
Enhancement  Award,  to  those  selected  by  the 
Honor  Award  Board.  Prior  to  consideration  by  the 
Board,  all  applications  for  the  Award  must  be 
reviewed  by  the  Regional  Administrator  of  the  En- 
vironmental Protection  Agency.  The  Regional  Ad- 
ministrator shall  consider:  (1)  the  candidate's 
technological  achievement  or  process,  (2)  the  can- 
didates, total  compliance  with  all  applicable  water 
quality  standards,  (3)  the  candidate's  record  with 
respect  to  environmental  quality,  and  (4)  the  ex- 
ample and  leadership  provided  by  the  candidate  to 
others  for  environmental  protection  and  enhance- 
ment. (Johnson-Florida) 
W72-01069 


A  BILL  TO  REQUIRE  THAT  VESSELS 
COMPLY  WITH  STANDARDS  OF  WASTE 
DISPOSAL  PRESCRIBED  BY  THE  SECRETARY 
OF  TRANSPORTATION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01070 


WATER  QUALITY  IMPROVEMENT  ACT  OF 
1968  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT,  RELAT- 
ING TO  THE  CONSTRUCTION  OF  WASTE 
TREATMENT  WORKS,  AND  TO  THE  CON- 
DUCT   OF    WATER    POLLUTION    CONTROL 


RESEARCH). 

House  Bill  15907,  90th  Congress,  2d  Session 
(1968).  17  p. 

Descriptors:  'Water  quality  control,  'Contracts, 
'State  governments,  'Government  finance,  Local 
governments.  Estuaries,  Research  and  develop- 
ment, Administrative  agencies,  Water  quality, 
Water  pollution,  Water  pollution  treatment,  Waste 
water  (Pollution),  Treatment  facilities.  Water 
treatment,  Financing,  Pollution  abatement. 

The  Federal  Water  Pollution  Control  Act  (FWP- 
CA)  would  be  amended  by  this  House  bill.  The 
amendment  would  permit  the  Secretary  to  enter 
into  contracts  with  interstate,  state,  or  municipal 
agencies  (not  to  exceed  30  years)  to  cover  the 
federal  share  of  principal  and  interest  payments  for 
treatment  works  meeting  federal  requirements,  and 
to  reduce  interest  on  the  non-federal  share  of  the 
cost  commensurate  with  comparable  United  States 
obligations.  Moreover,  the  Secretary  would  be  per- 
mitted to  guarantee  payments  by  local  agencies  for 
construction  of  treatment  works.  To  be  eligible 
under  the  Act,  treatment  works  would  have  to:  (1) 
serve  a  population  of  125,000  or  a  statistical  area, 
(2)  be  included  in  a  comprehensive  water  quality 
control  plan  under  the  Act,  (3)  be  operated  in  a 
financially  responsible  manner,  and  (4)  be  ap- 
proved by  the  State  agency.  Conditions  for  the  con- 
tracts are  that  the  plants  must  be  designed  for  max- 
imum efficiency  and  the  state  must  plan  to  improve 
the  efficiency  of  all  treatment  plants,  and  begin  an 
operator  certificate  program.  A  comprehensive 
estuaries  study  program  and  research,  training,  in- 
vestigation, demonstrations  and  information  would 
also  be  created  by  the  Act.  (Hart-Florida) 
W72-01071 


A   BILL  TO   AMEND  THE  FEDERAL  WATER 

POLLUTION    CONTROL    ACT   TO   CONTROL 

POLLUTION    FROM    VESSELS    WITHIN    THE 

NAVIGABLE     WATERS     OF     THE     UNITED 

STATES. 

House  Bill  13923,  90th  Cong,  1st  Sess.  ( 1967).  II 

P- 

Descriptors:  'United  States,  'Ships,  'Navigable 
waters,  'Waste  disposal,  Legislation,  Legal  aspects, 
Water  pollution,  Water  pollution  control,  Federal 
government,  Standards,  Regulation,  Administra- 
tion, Administrative  agencies,  Oceans,  Water  pol- 
lution sources,  Sewage  disposal. 

Legislation  amending  the  Federal  Water  Pollution 
Control  Act  was  introduced  to  control  pollution 
from  vessels  within  United  States'  navigable  waters 
and  within  a  zone  of  the  high  seas  contiguous  to  the 
nation's  territorial  sea.  The  bill  provides  that  the 
Secretary  of  the  Army  shall  prescribe  regulations 
establishing  standards  for  the  control  of  sewage 
discharge  in  such  waters.  The  content  of  such  regu- 
lations is  specified.  Exemption  of  certain  classes  of 
vessels  for  appropriate  periods  of  time  is  allowed. 
Manufacturers  of  devices  designed  to  control 
sewage  discharge  from  vessels  may  request  the 
Secretary  to  issue  a  certificate  of  conformance  for 
such  devices.  The  Secretary,  however,  may  require 
the  manufacturer  to  perform  specific  tests  and  to 
make  the  results  available  to  him.  Upon  conviction, 
any  person  knowingly  violating  this  act,  any  regula- 
tion, or  any  condition  of  a  certificate  shall  be 
punishable  by  a  fine  or  by  imprisonment.  Any  ves- 
sel violating  such  provisions  shall  be  liable  for  a 
penalty.  To  enforce  the  act,  the  Secretary  is 
authorized  to  board  and  inspect,  with  certain  ex- 
ceptions, any  vessel  within  navigable  waters  and 
with  or  without  a  warrant  arrest  any  violator. 
Similar  provisions  are  established  to  control  pollu- 
tion from  vessels  within  a  specified  zone  of  the  high 
seas.  (Shelnut-Florida) 
W72-01072 


A   BILL  TO   AMEND  THE   FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO 

STRENGTHEN    AND    IMPROVE    AUTHORITY 


TO  ENFORCE  ABATEMENT  OF  POLLUTION, 
TO  PROVIDE  FOR  FILING  OF  NOTICE  WITH 
RESPECT  TO  DISCHARGE  OF  MATTER  INTO 
INTERSTATE  OR  NAV  IGABLE  WATERS  AND 
TO  REQUIRE  PERMITS  TO  REGULATE  SUCH 
DISCHARGE  OF  MATTER. 

House  Bill  494,  90th  Congress,  1st  Session,  ( 1967). 
Up. 

Descriptors:  'Water  pollution  control,  'Federal 
government,  'State  governments,  'Interstate 
waters,  Administrative  agencies,  Water  pollution, 
Water  pollution  treatment.  Pollution  abatement. 
Water  quality,  Water  quality  control,  Legislation, 
Legal  aspects.  Permits,  Foreign  countries,  Public 
health,  Administrative  decisions,  Remedies. 

Section  10  of  the  Federal  Water  Pollution  Control 
Act  would  be  amended  by  this  House  bill  to  protect 
interstate  waters,  rather  than  interstate  or  naviga- 
ble waters.  A  federal-state  conference  would  not  be 
called  where  pollution  is  intra-state  only,  unless  in- 
ability to  market  shellfish  in  interstate  commerce 
results.  Where  pollution  endangers  the  health  and 
welfare  of  persons  in  a  foreign  country  and  the 
Secretary  of  State  requests  the  Secretary  to  abate 
the  pollution,  a  conference  would  be  called 
between  the  state  and  foreign  nation  involved.  If 
imminent  danger  to  health  or  welfare  of  persons  or 
natural  resources  may  result  from  pollution,  the 
Secretary  could  request  the  Attorney  General  to 
seek  relief.  Concerning  hearings,  the  Secretary 
could  compel  the  appearance  and  testimony  of  wit- 
nesses, but  trade  secrets  would  not  be  required  to 
be  divulged.  Moreover,  where  a  polluter  did  not 
take  timely  proper  abatement  action,  the  Secretary 
could  request  action  by  the  Attorney  General.  A 
proposed  new  section  would  require  notification  of 
the  Secretary  of  discharges  in  interstate  waters,  and 
would  require  a  permit  for  the  discharge.  Further- 
more, the  bill  would  enable  any  citizen  whose 
health  or  welfare  is  injured  by  pollution  to  sue  in 
federal  court  without  meeting  amount  in  con- 
troversy, situs,  or  legal  status  requirements.  (Hart- 
Florida) 
W72-01073 


CLEAN  RIVERS  RESTORATION  ACT  OF  1966 
(A  BILL  TO  PROVIDE  A  PROGRAM  OF  POL- 
LUTION CONTROL  AND  ABATEMENT  IN 
SELECTED  RIVER  BASINS  OF  THE  UNITED 
STATES  THROUGH  COMPREHENSIVE 
PLANNING  AND  FINANCIAL  ASSISTANCE,  TO 
AMEND  THE  F  EDERAL  WATER  POLLUTION 
CONTROL  ACT. 

House  Bill  13104,  89th  Congress,  2d  Session 
(1966).  31  p. 

Descriptors:  'River  basins,  'Water  pollution  con- 
trol, 'Government  finance,  'Planning,  Pollution 
abatement,  Grants,  State  governments,  Cities,  Ad- 
ministrative agencies.  Waste  treatment,  Sewage, 
Industrial  wastes,  Water  utilization,  Water  users, 
Treatment  facilities,  Construction  costs.  Water 
treatment,  Water  reuse,  Water  quality,  Standards, 
Water  resource  development,  Jurisdiction,  Inspec- 
tion, Adjudication  procedure,  Regulation. 
Identifiers:  'Federal  Water  Pollution  Control  Act. 

Title  1  provides  for:  (1)  the  development  of  com- 
prehensive pollution  control  and  abatement  plans 
for  all  or  part  of  selected  river  basins;  (2)  economic 
incentives  for  water  users  to  conserve  waters  and 
minimize  wastes;  (3)  the  creation  of  a  permanent 
organization  to  regulate  and  enforce  the  program; 

(4)  local  and  interstate  bodies  to  assume  full  finan- 
cial responsibility  for  the  construction  of  needed 
water,  sewer,  and  waste  treatment  facilities;  and 

(5)  the  construction  of  such  facilities.  The  program 
will  be  implemented  by  an  appointed  River  Basin 
Commission.  Elements  necessary  for  every  control 
and  abatement  plan  are  listed  and  provision  for  ad- 
ministrative review  by  the  Secretary  of  the  Interior 
and  other  federal  pollution  control  agencies  is 
made.  Title  1 1  seeks  to  encourage  states  to 
establish  water  quality  standards  applicable  to  all 
waters  and  to  participate  in  the  financing  of  waste 
treatment    works.    Dollar    limitations    for    grants 
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under  the  Federal  Water  Pollution  Control  Act 
may  be  waived  by  the  Secretary  under  certain  con- 
ditions. Title  1  1 1  amends  the  FWPCA  to  facilitate 
water  pollution  abatement  by  providing  adequate 
financial  assistance  for  states  developing  and  en- 
forcing water  standards  and  by  providing  the  Secre- 
tary with  enforcement  measures  similar  to  those  in 
other  control  programs.  (Rees-Florida) 
W72-01074 


PORTS  AND  WATERWAYS  SAFETY  ACT  OF 
1970  (A  BILL  TO  PROMOTE  THE  SAFETY  OF 
PORTS,  HARBORS,  WATERFRONT  AREAS, 
AND  NAVIGABLE  WATERS  OF  THE  UNITED 

STATES). 

Senate  Bill  3918,  91st  Congress,  2d  Session 
(1970). 5p. 

Descriptors:  *Ships,  *Harbors,  *Transportation, 
*Safety  factors,  Water  pollution  control,  Coastal 
structures,  Coasts,  Navigation,  Shore  protection, 
Navigable  waters,  Accidents,  Disasters,  Regula- 
tion, Federal  government,  Investigations,  Explo- 
sives, Control,  Legal  aspects,  Legislation,  Safety. 

To  promote  both  safe  maritime  transportation  and 
the  safety  and  environmental  quality  of  the  ports, 
harbors,  and  navigable  waters  of  the  United  States, 
the  Secretary  of  the  Department  in  which  the  Coast 
Guard  is  operating  would  be  authorized  to 
prescribe  standards,  procedures,  regulations,  and 
other  measures  designed:  ( 1 )  to  prevent  damage  to, 
or  the  destruction  of  any  vessel,  structure  or  facili- 
ty; and  (2)  to  protect  navigable  waters,  their 
resources  and  adjoining  land  areas.  To  achieve 
these  purposes,  the  Secretary  could:  ( 1 )  prescribe 
marine  traffic  control  methods;  (2)  direct,  regulate 
and  control  the  anchorage,  mooring,  or  movement 
of  any  vessel;  (3)  establish  loading  and  unloading 
procedures  including  emergency  removal  of  explo- 
sives and  other  dangerous  articles;  (4)  prescribe 
minimum  equipment  requirements  to  assure 
adequate  protection  from  fire,  explosion  and  other 
disasters;  (5)  establish  safety  zones  to  regulate  ac- 
cess to  vessels,  structures  and  waterfront  facilities; 
and  (6)  establish  inspection  procedures  to  assure 
compliance.  The  Secretary  would  be  further 
authorized  to  investigate  any  accident  or  willful  or 
negligent  act  involving  the  loss,  destruction  of 
damage  to  any  facility  subject  to  this  act.  (Gal- 
lagher-Florida) 
W72-01075 


OFFSHORE  PRODUCTION  SAFETY  ACT  OF 
1970  (A  BILL  TO  PROVIDE  FOR  THE  CON- 
TROL AND  PREVENTION  OF  FURTHER  POL- 
LUTION BY  OIL  DISCHARGES  FROM 
FEDERAL  LANDS  OFF  THE  COAST  OF 
CALIFORNIA). 

Senate  Bill  4429,  91st  Congress,  2d  Session 
(1970).  9  p. 

Descriptors:  'United  States,  *Offshore  platforms, 
•Environmental  engineering,  *Leases,  ♦Legisla- 
tion, Federal  government,  Well  regulations,  Legal 
aspects,  Water  pollution  control.  Non-structural  al- 
ternatives, Environment,  Drilling,  Administrative 
agencies,  Regulation,  Oil  wells,  Water  pollution 
sources,  Costs,  Government  finance,  Rent, 
Research  and  development,  Resource  develop- 
ment. 

This  Bill  would  provide  for  the  suspension  of  all 
drilling  on  the  leases  listed  and  issued  pursuant  to 
the  Outer  Continental  Shelf  Lands  Act  in  the  Santa 
Barbara  Channel,  off  the  coast  of  California.  The 
suspension  would  be  effective  until  the  Secretary  of 
the  Interior  found  that  drilling  on  the  leases  could 
be  accomplished  with  a  minimum  of  risk  of  pollu- 
tion and  navigation  hazards.  In  making  such  a  find- 
ing, the  Secretary  would  have  to  insure  that:  ( I  )  the 
geological  characteristics  of  the  formation  involved 
make  it  stable  enough  to  allow  for  drilling  and 
production,  (2)  the  optimum  in  pollution  preven- 
tion for  the  specific  formation  is  provided  for,  (3) 
the   drilling  and   production   plan   minimizes  the 


ecological  hazards,  and  (4)  the  underwater 
completion  technique  is  the  ultimate  method  for  a 
specific  drilling  site.  Offshore  drilling  platforms  on 
certain  leases  would  have  to  be  adequately 
camouflaged  to  preserve  esthetic  values.  A  small 
percentage  of  lease  payments  would  be  credited  to 
a  fund  established  to  aid  the  development,  through 
research,  new,  improved,  and  safer  methods  of  ex- 
ploring, drilling,  and  producing  oil,  natural  gas,  and 
other  related  minerals  and  gases  from  submerged 
lands.  The  fund  could  also  be  used  to  establish 
technical  advisory  committees  to  evaluate  research 
proposals.  (Johnson-Florida) 
W72-01076 


ENVIRONMENTAL  MONITORING  REPORT 
ACT  (A  BILL  AUTHORIZING  AND  DIRECTING 
THE  SECRETARY  OF  COMMERCE  TO  MAKE 
A  REPORT  TO  CONGRESS  ON  ENVIRONMEN- 
TAL SYSTEMS,  BOTH  NATIONAL  AND  IN- 
TERNATIONAL). 

Senate  Bill  4477,  91st  Congress,  2d  Session 
(1970).  5  p. 

Descriptors:  "United  States,  *Environmental  en- 
gineering, "Monitoring,  "Measurement,  "Legisla- 
tion, Federal  government,  Legal  aspects.  Water 
pollution  control,  Water  quality,  Non-structural  al- 
ternatives, Environment,  Administrative  agencies. 
Data  collections,  Regulation,  Operation  and  main- 
tenance, Evaluation,  Performance,  Costs,  Research 
facilities,  Financing. 

This  Bill  would  declare  that  commerce  and  com- 
mercial technology  has  an  adverse  impact  upon  the 
environment  and  that  this  impact  could  be 
minimized  through  the  use  of  proper  environmen- 
tal monitoring  systems  to  develop  a  knowledge  of 
the  environmental  consequences  of  commerce  and 
its  growth.  The  Secretary  of  Commerce  would  be 
required  to  transmit  to  the  Congress  a  comprehen- 
sive report  on  environmental  monitoring  systems. 
The  report  would  include  a  catalog  of  both  existing 
and  proposed  systems,  classified  both  by  the  medi- 
um in  which  the  monitoring  is  performed  and  the 
phenomena  that  are  monitored.  The  report  on  each 
system  would  include:  ( 1 )  a  description  of  the 
system  and  a  list  of  its  participants,  (2)  a  descrip- 
tion of  the  associated  research  facilities,  (3)  the 
costs  involved  and  the  source  of  funding,  and  (4) 
an  evaluation  of  its  performance  and  adaptability 
to  a  comprehensive  network  of  monitoring.  The  re- 
port would  also  include  an  evaluation  of  environ- 
mental monitoring  generally  and  recommendations 
for  the  improvement  of  environmental  monitoring 
systems  in  the  United  States  and  internationally. 
The  Secretary  of  Commerce  would  be  authorized 
and  directed  to  request  the  assistance  of  the  Pre- 
sident of  the  National  Academy  of  Sciences  in 
preparing  the  report.  (Johnson-Florida) 
W72-01077 


REGIONAL  WATER  QUALITY  ACT  OF  1970 
(A  BILL  TO  PROVIDE  A  PROGRAM  OF  POL- 
LUTION CONTROL  IN  SELECTED  RIVER 
BASINS  AND  WATERWAYS  OF  THE  UNITED 
STATES         THROUGH  COMPREHENSIVE 

PLANNING  AND  FINANCIAL  ASSISTANCE  TO 
MUNICIPALITIES  ). 

House  Bill  18898,  91st  Congress,  2d  Session 
(1970).  7  p. 

Descriptors:  "United  States,  "Assessments,  "Treat- 
ment facilities,  "Financing,  "Legislation,  Federal 
government.  Watershed  management,  Administra- 
tion, Water  law,  Legal  aspects.  Waste  disposal, 
Water  pollution  control,  Non-structural  alterna- 
tives, Environmental  effects,  Ecology,  Administra- 
tive agencies,  Effluents,  Government  finance, 
Waste  treatment,  Water  pollution  sources,  Indus- 
trial wastes.  Municipal  wastes. 

The  purpose  of  this  Bill  is  to  encourage  the 
preparation  and  development  of  comprehensive 
pollution  control  plans  for  all  or  part  of  any  river 
basin  by  permanent  regional  water  management  as- 
sociations. The  Bill  provides  for  the  establishment 


of  a  schedule  of  national  effluent  charges  for  all 
those  substances  other  than  domestic  sewage  which 
detract  from  the  quality  of  the  water  for  municipal, 
agricultural,  industrial,  recreational,  sport,  wildlife, 
and  commercial  fish  uses.  The  basis  for  the  specific 
charges  shall  be  the  relationship  between  the  quan- 
tity and  quality  of  the  waste  discharged  and  the 
resulting  damage  to  the  water  quality.  Revenues 
collected  pursuant  to  such  charges  shall  be 
deposited  in  a  trust  fund  and  made  available  for 
grants  without  further  appropriation.  One  half  of 
the  fund  shall  be  allocated  to  municipalities  for 
construction  of  waste  treatment  facilities  according 
to  a  priority  schedule  adopted  by  the  Secretary  of 
the  Interior.  The  other  half  of  the  fund  shall  be  al- 
located to  regional  water  management  associations 
in  amounts  determined  by  population  of  the  area 
served  and  the  urgency  of  need.  The  latter  grants 
would  be  conditioned  upon  the  association  being 
effective  in  its  area  of  jurisdiction.  (Johnson- 
Florida) 
W72-01078 


A  BILL  TO  AMEND  THE  ACT  OF  AUGUST  3, 
1968  (82  STAT.  625),  TO  PROTECT  THE 
ECOLOGY  OF  ESTUARINE  AREAS  BY  REGU- 
LATING DUMPING  OF  WASTE  MATERIALS, 
TO  AUTHORIZE  THE  ESTABLISHMENT  OF  A 
SYSTEM  OF  SANCTUARIES,  AND  FOR  OTHER 
PU  RPOSES. 

House  Bill  4360,  92d  Congress,  1st  Session  ( 1 97 1 ). 
10  p. 

Descriptors:  "United  States,  "Oceans,  "Waste 
disposal,  "Estuarine  environment,  "Legislation, 
Federal  government.  Water  law,  Legal  aspects. 
Water  pollution,  Water  pollution  control,  Environ- 
mental effects,  Environment,  Ecology,  Jurisdiction, 
Permits,  Law  of  the  sea.  Water  rights,  Administra- 
tive agencies.  Sewage  disposal,  Water  pollution 
sources,  Waste  treatment,  Industrial  wastes,  Con- 
tinental shelf,  Tidal  waters,  Public  lands. 

This  Bill  would  require  all  persons  to  secure  a  per- 
mit from  the  Environmental  Protection  Agency  be- 
fore disposing  waste  materials  into  the  oceans, 
coastal  waters,  and  estuarine  areas  of  the  United 
States  or  into  the  Great  Lakes.  Disposals  of  wastes 
into  these  waters  would  be  permitted  under  condi- 
tions necessary  to  insure  that  no  damage  to  the 
marine  environment  would  occur.  Specific  factors 
to  be  considered  before  issuance  of  permits  are 
listed.  No  permit  would  be  issued  for  the  disposal 
of:  (1)  radioactive  wastes,  (2)  toxic  industrial 
wastes,  or  (3)  chemical  and  biological  warfare 
materials.  Sewage  or  industrial  wastes  would  even- 
tually have  to  receive  tertiary  treatment  before 
being  dumped.  The  Bill  also  would  provide  for  en- 
forcement powers,  penalties,  and  jurisdiction  over 
violators  of  the  Bill.  The  Secretary  of  Commerce 
would  be  authorized  to  designate  as  marine  sanc- 
tuaries those  areas  of  the  nation's  tidelands,  Outer 
Continental  Shelf,  seaward  areas,  and  land  and 
waters  of  the  Great  Lakes  which  he  determines 
should  be  preserved  or  restored  for  their  recrea- 
tion, conservation,  ecologic,  or  esthetic  values. 
Development  or  waste  disposal  should  not  be 
authorized  in  any  area  designated  or  under  study 
for  designation  as  a  marine  sanctuary.  (Johnson- 
Florida) 
W72-01079 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  TO  PROVIDE  ADDI- 
TIONAL PROTECTION  TO  MARINE  AND  WIL- 
DLIFE ECOLOGY  BY  PROVIDING  FOR  THE 
ORDERLY  REGULATION  OF  DUMPING  IN 
THE  OCEAN,  COASTAL,  AND  OTHER 
WATERS  OF  THE  U  NITED  STATES. 
House  Bill  8039,  92d  Congress,  1st  Session  ( 1971 ). 
5  p. 

Descriptors:  "United  States,  "Oceans,  "Waste 
disposal,  "Standards,  "Legislation,  Federal  govern- 
ment, State  governments,  Water  law,  Legal 
aspects,  Water  pollution,  Water  pollution  control, 
Environmental  effects,  Environment,  Ecology,  Ju- 
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risdiction,  Law  of  the  sea,  Permits,  Water  rights, 
Administrative  agencies,  Aquatic  environment. 
Water  pollution  sources,  Water  pollution  effects, 
Industrial  wastes,  Sludge  disposal,  Coasts,  Logging 
(Recording). 

This  Bill  would  provide  for  the  establishment  of 
standards  which  would  apply  to  the  deposit  or 
discharge  into  the  ocean,  coastal,  and  other  waters 
of  the  United  States  of  industrial  wastes,  sludge, 
spoil,  and  all  other  materials  that  might  be  harmful 
to  the  wildlife  or  wildlife  resources  or  to  the  ecolo- 
gy of  these  waters.  The  purpose  of  such  standards 
would  be  to  insure  that  no  damage  to  the  natural 
environment  and  ecology  of  these  waters  would 
result.  The  standards  require  a  showing  of  suffi- 
cient evidence  by  any  person  before  discharging 
such  materials  that  they  will  not  endanger  the 
ecology  of  these  waters.  The  standards  would  be 
adopted  and  enforced  by  all  federal  agencies  and 
would  be  applicable  to  these  agencies  as  well  as  to 
their  licenses.  After  federal  standards  are 
established,  a  state  may  adopt  only  more  stringent 
standards  in  the  area  covered.  All  government  or- 
ganizations and  authorized  persons  discharging 
material  into  the  coastal  waters  would  be  com- 
pelled to  keep  records  of  such  discharges.  Viola- 
tions of  this  Bill  could  be  restrained  in  the  district 
courts  of  the  United  States  and  a  person  violating  a 
standard  would  be  subject  to  a  fine  of  $5,000  to 
$10,000.  (Johnson-Florida) 
W72-01080 


tion,  Legal  aspects,  Financing,  Water  pollution, 
Water  pollution  sources,  Water  pollution  treat- 
ment. Water  pollution  effects,  Water  quality  con- 
trol, Water  quality,  Standards,  Grants,  Administra- 
tive agencies. 

To  alleviate  eutrophication  of  small  community 
lakes,  the  Clean  Lakes  Act  of  1971  is  proposed. 
The  Administrator  of  the  Environmental  Protec- 
tion Agency  would  be  authorized  to  increase  the 
grant  percentage  for  treatment  works  under  the 
Act  where  the  works:  ( 1 )  discharge  into  a  lake,  (2) 
are  in  an  area  where  enforcible  water  quality  stan- 
dards have  been  approved,  (3)  are  planned  and 
equipped  with  the  latest  technology,  and  (4) 
discharge  only  treated  water  and  provide  for  neces- 
sary pretreatment  of  industrial  wastes.  $  1 50  million 
would  be  appropriated  for  these  increased  grants. 
The  Administrator  would  furthermore  be  required 
to  provide  technical  and  financial  assistance  for  ap- 
proved state  applications;  services  of  federal  per- 
sonnel and  facilities  may  also  be  provided  by  the 
Administrator.  Discharges  of  wastes  into  lakes  for 
which  a  grant  has  been  provided  in  violation  of 
water  quality  standards  would  be  prohibited,  and 
punishable  by  fine  and  imprisonment.  Moreover, 
the  Administrator  would  be  authorized  to  seek  an 
injunction  in  District  Court  to  prevent  discharges 
violating  the  water  quality  standards  of  lakes  for 
which  a  grant  has  been  furnished.  (Hart-Florida) 
W72-01082 


A  BILL  TO  PROVIDE  FOR  A  FEDERAL 
ECOLOGICAL  PRESERVE  IN  A  PORTION  OF 
THE  OUTER  CONTINENTAL  SHELF  IN  THE 
SANTA  BARBARA  CHANNEL  AND  TO  PRO- 
VIDE FOR  A  MORATORIUM  ON  DRILLING 
OPERATIONS  PENDING  THE  ABILITY  TO 
CONTROL  AND  PREV  ENT  POLLUTION  BY 
OIL  DISCHARGES  AND  TO  IMPROVE  THE 
STATE  OF  THE  ART  WITH  RESPECT  TO  OIL 
PRODUCTION. 

House  Bill  5617,  92d  Congress,  1st  Session  (1971 ). 
9  p. 

Descriptors:  *Oil,  *Water  pollution  control,  *Con- 
tinental  shelf,  'Leases,  Oil  industry,  Marine  geolo- 
gy, Structural  geology,  California,  Water  pollution, 
Water  pollution  sources,  Navigation,  Oceans, 
Hazards,  Oil  fields.  Exploitation,  Legislation. 

This  bill  is  proposed  to:  ( 1 )  provide  for  a  federal 
ecological  preserve  on  the  Outer  Continental  Shelf 
in  the  Santa  Barbara  Channel,  (2)  provide  a  mora- 
torium on  oil  drilling  operations  pending  control  of 
oil  discharges  to  prevent  pollution,  and  (3)  im- 
prove methods  of  oil  production  on  these  sub- 
merged lands.  Thirty-nine  leases  issued  under  the 
Outer  Continental  Shelf  Lands  Act  in  the  Santa 
Barbara  Channel  would  be  terminated,  and  the  les- 
sees permitted  to  bring  an  action  in  the  Court  of 
Claims  for  compensation  within  one  year.  Compen- 
sation would  be  paid  from  an  account  created  with 
funds  from  the  sale  of  other  United  States  oil 
reserves.  Oil  drilling  would  be  suspended  in  twenty- 
nine  other  Santa  Barbara  Channel  leases  until  the 
Secretary  of  the  Interior  certifies  to  Congress  that 
drilling  can  be  accomplished  without  risk  of  pollu- 
tion or  navigational  hazards,  and  Congress  concurs 
in  this  determination.  Leases  suspended  will  be  ex- 
tended for  the  suspension  term;  no  rental  fees  will 
be  collected  during  the  term.  Three  leases  in  the 
Channel  may  continue  operation  under  terms 
necessary  to  prevent  pollution;  no  further  drilling 
platforms,  however,  may  be  erected  unless  necessa- 
ry to  prevent  oil  leakage.  (Hart-Florida) 
W72-01081 


CLEAN  LAKES  ACT  OF  1971  (A  BILL  TO 
AMEND  THE  FEDERAL  WATER  POLLUTION 
CONTROL  ACT,  AS  AMENDED,  AND  FOR 
OTHER  PURPOSES). 

House  Bill  7438,  92d  Cong,  1  st  Sess.  ( 1971)9  p. 

Descriptors:  'Eutrophication,  'Water  pollution 
control,  'Lakes,  'Government  finance,  'Legisla- 


A  BILL  TO  PROHIBIT  DISCHARGE  OF  ANY 
MILITARY  MATERIAL  OR  OTHER  REFUSE 
INTO  NAVIGABLE  WATERS  OF  THE  UNITED 
STATES  OR  INTO  INTERNATIONAL  WATERS, 
AND  FOR  OTHER  PURPOSES. 
House  Bill  6884,  92d  Congress,  1st  Sess.  (1971).  3 

P 

Descriptors:  'Water  pollution  control,  'Environ- 
mental effects,  'Waste  disposal,  'Navigable 
waters,  'Legislation,  International  waters,  Ad- 
ministrative agencies,  Administrative  decisions, 
Federal  government,  Water  pollution,  Water  pollu- 
tion sources,  Pollutants,  Explosives,  Radioactive 
waste  disposal,  Nuclear  wastes. 

Discharge  of  any  munitions,  chemical,  radiological, 
or  biological  warfare  agents  or  any  other  refuse 
matter  into  navigable  waters  of  the  United  States  or 
international  waters  would  be  prohibited  by  this 
bill,  absent  issuance  by  the  Administrator  of  the 
Environmental  Protection  Agency  of  a  certificate 
permitting  the  discharge.  The  Secretary  of  Defense 
would  be  required  to  inventory  all  material  which 
might  endanger  man  or  the  environment  upon 
disposal,  and  determine  the  safe  retention  date  and 
best  method  of  disposal.  This  data  would  be  sub- 
mitted to  the  Administrator.  Furthermore,  before 
any  additional  warfare  materials  which  would  en- 
danger man  or  the  environment  upon  disposal  are 
acquired  by  the  Department  of  Defense,  the  safe 
retention  date  and  best  disposal  method  of  such 
munitions  would  be  submitted  to  the  Administra- 
tor. (Hart-Florida) 
W72-01083 


waste  on  his  vessel  in  a  United  States  port,  if  the 
waste  is  to  be  discharged  into  ocean  waters.  A  per- 
mit would  not  be  issued  unless  the  Administrator 
found  that  the  waste  discharge  would  not  damage 
the  ecology  of  the  marine  environment.  In  no  event 
would  a  permit  be  issued  for  a  discharge  between 
the  Continental  Shelf  and  the  coast  of  the  United 
States.  The  Administrator  would  be  authorized  to 
designate  particular  ocean  dumping  sites.  The 
owner  or  master  of  a  vessel  issued  a  permit  would 
have  to  notify  the  Coast  Guard  and  the  Army  Corps 
of  Engineers  of  the  exact  location  where  the  waste 
is  to  be  discharged.  Violations  are  punishable  by 
fine,  and  a  vessel  would  be  liable  in  rem  for  any  as- 
sessment. As  used  in  the  Bill,  the  term  'waste' 
means  matter  of  any  kind  or  description,  including, 
but  not  limited  to,  dredge  spoil;  spoil  waste;  gar- 
bage; sewage  sludge;  munitions;  chemicals,  biologi- 
cal, and  radiological  warfare  agents;  radioactive 
materials;  and  industrial  wastes.  (Johnson-Florida) 
W72-01084 


DETERGENT  POLLUTION  CONTROL  ACT  OF 
1971  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT  TO  BAN 
POLYPHOSPHATES  IN  DETERGENTS  AND  TO 
ESTABLISH  STANDARDS  AND  PROGRAMS 
TO  ABATE  AND  CONTROL  WATER  POLLU- 
TION BY  SY  NTHETIC  DETERGENTS). 
House  Bill  61 80,  92d  Cong.  1st  Sess.  ( 197  1 ).  14  p. 

Descriptors:  'United  States,  'Detergetnts, 
'Phosphates,  'Water  pollution  control,  'Water 
pollution  sources,  Eutrophication,  Legislation, 
Legal  aspects,  Regulation,  Pollution  abatement, 
Waste  disposal,  Standards,  Public  health.  Inspec- 
tion, Water  softening,  Soaps,  Aquatic  algae,  Water 
pollution  effects,  Water  quality,  Chemical  degrada- 
tion. 
Identifiers:  Water  Pollution  Control  Act. 

This  Bill  is  intended  to  abate  and  control  the  pollu- 
tion and  degradation  of  water  caused  by  the  con- 
tinuing discharge  of  synthetic  detergents.  Research 
has  demonstrated  that  polyphosphates  in  deter- 
gents are  a  major  cause  of  water  pollution,  ac- 
celerating beyond  control  the  growth  of  algae 
which  interferes  with  the  use  of  the  water  and 
degrades  water  quality.  The  Bill  recognizes  that 
certain  nonphosphorus  based  ingredients  perform 
at  least  as  well  as  present  polyphosphate  in- 
gredients in  synthetic  detergents  and  soaps.  The 
Bill  would  make  it  unlawful  to  manufacture  or  im- 
port any  detergent  containing  phosphorus  after 
June  30,  1972.  Provisions  are  made  for  the  seizure 
and  disposal  of  such  detergents  and  the  adjudica- 
tion of  alleged  violations.  The  Secretary  of  the  In- 
terior would  be  authorized  to  make  appropriate  in- 
spections. Standards  of  water  eutrophication  abili- 
ty, biodegradibility,  toxicity,  and  of  effects  on  the 
public  health  and  welfare  would  be  established  by 
the  Secretary.  The  Secretary  is  also  authorized  to 
inventory  existing  technology  and  assist  in  the 
development  of  polyphosphate  substitutes.  (John- 
son-Florida) 
W72-01085 


A  BILL  TO  REGULATE  THE  DISCHARGE  OF 
WASTES  IN  TERRITORIAL  AND  INTERNA- 
TIONAL WATERS. 

House  Bill  5050,  92d  Cong.  1st  Sess.  ( 197 1 ).  6  p. 

Descriptors:  'United  States,  'Environmental 
sanitation,  'Permits,  'Waste  dumps,  Legislation, 
Regulation,  Legal  aspects,  Administrative  agen- 
cies, Waste  disposal,  Oceans,  Continental  shelf, 
Wastes,  Waste  assimilation  capacity.  Water  quali- 
ty, Water  pollution  sources,  Ships,  Ecology, 
Aquatic  environment,  Federal  jurisdiction,  Interna- 
tional waters.  Waste  disposal,  Administrative  deci- 
sions. 

Under  the  provisions  of  this  Bill,  the  Administrator 
of  the  Environmental  Protection  Agency  would 
have  control  over  the  issuance  of  permits  required 
before  an  owner  or  master  of  a  vessel  may  load  any 


WATER  QUALITY  CONTROL  BILLS, 

W.  H.  Harsha. 

Congressional  Record,  Vol  117,  No  33,  p  H1477- 

80  (daily  ed.  March  11,  1971).  4  p. 

Descriptors:  'Government  finance,  'Water  pollu- 
tion control,  'Treatment  facilities,  'Water  pollu- 
tion treatment,  'Legislation,  Financing,  Costs, 
Grants,  Capital,  Capital  supply.  Projects,  Water 
law.  Legal  aspects.  Water  pollution,  Water  quality, 
Water  quality  control,  Pollution  abatement,  Stan- 
dards, Sewage,  Sewage  disposal,  Sewage  treatment, 
Waste  disposal,  Waste  treatment,  Wastes. 
Identifiers:  'Water  Pollution  Control  Act. 

Four  bills  herein  introduced  are  the  substance  of 
the  President's  water  pollution  control  proposals.  A 
section-by-section  analysis  of  each  bill  is  presented. 
One  of  the  bills  would  amend  section  seven  of  the 
Federal  Water  Pollution  Control  Act  relating  to 
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state  program  grants.  Section  eight,  relating  to 
grants  for  the  construction  of  treatment  works  and 
the  development  of  capabilities  for  future  waste 
treatment  needs,  and  section  ten  of  the  Act,  which 
concerns  the  establishment  and  enforcement  of 
water  quality  standards,  would  also  be  amended. 
Another  bill,  known  as  the  Environmental  Financ- 
ing Act  of  1971,  would  assure  that  an  inability  to 
borrow  necessary  funds  would  not  prevent  any 
state  or  local  public  body  from  carrying  out  a  waste 
treatment  works  project  eligible  for  financial 
assistance.  An  Environmental  Financing  Authority 
would  be  created.  It  would  be  authorized  to 
purchase  obligations  of  state  and  local  public 
bodies  and  issue  its  own  obligations.  (Robinson- 
Florida) 
W72-01086 


PRESIDENT'S  ENVIRONMENTAL 

PROPOSALS, 

R.M.Nixon. 

Congressional  Record,  Vol  11 7,  No  18,pS1550-69 

(Daily  ed.  February  18,  1971).  20  p. 

Descriptors:  *  Legislation,  *  Water  pollution  con- 
trol, *Water  quality  control,  *  Environmental 
sanitation,  Waste  treatment,  Government  finance, 
Waste  disposal,  Grants,  Permits,  Standards,  Treat- 
ment facilities,  Construction  costs,  Administrative 
agencies.  Regulation,  State  governments.  Pollution 
abatement,  Cities,  Navigable  waters,  Ships,  Ef- 
fluents, Technology,  Aircraft,  Federal  government. 
Identifiers:  *Water  Pollution  Control  Act. 

The  text  and  a  section-by-section  analysis  of  six 
Presidential  environmental  protection  proposals 
are  herein  reproduced.  Three  bills  would  amend 
the  Federal  Water  Pollution  Control  Act.  Section  7 
would  be  amended  to  increase  governmental  grants 
to  state  and  interstate  water  pollution  control  pro- 
grams. Sections  5  and  6  would  be  amended  to  pro- 
vide more  research  and  development  in  waste 
treatment  programs.  Section  8  would  be  amended 
to  provide  more  financial  assistance  to  cities  and 
states  for  the  construction  of  treatment  plants,  in- 
cluding a  new  formula  for  reimbursing  prefinanced 
federal  shares.  Section  10  would  be  amended  to 
provide,  implement,  and  enforce  stronger  water 
quality  and  effluent  standards.  Another  proposal 
would  provide  an  innovative  regulatory  framework 
to  control  the  dumping  of  wastes  into  oceans  and 
coastal  waters.  The  Environmental  Protection 
Agency  would  issue  permits  to  control  discharges 
and  prohibit  discharges  without  permits.  Another 
proposal  would  establish  an  Environmental  Financ- 
ing Authority  that  would  provide  a  market  for 
revenue  bonds  of  cities  unable  to  generate  finances 
to  match  federal  financing  for  treatment  works 
construction.  The  final  proposal  establishes  a  com- 
prehensive noise  control  program  to  be  ad- 
ministered by  the  Environmental  Protection  Agen- 
cy. Noise  emissions  from  aircraft  will  also  be  regu- 
lated. (Rees-Florida) 
W72-01087 


A  BILL  TO  PROVIDE  THE  COAST  GUARD 
WITH  AUTHORITY  TO  CONDUCT  RESEARCH 
AND  DEVELOPMENT  FOR  THE  PURPOSE  OF 
DEALING  WITH  THE  RELEASE  OF  HARMFUL 
FLUIDS  CARRIED  IN  VESSELS. 

House  Bill  No  9 1  1 6,  90th  Cong.  I  st  Sess.  ( 1 967 ).  3 
P 

Descriptors:  'United  States,  *Oil  wastes,  *Ships, 
*Long-term  planning,  Legislation,  Legal  aspects, 
Oil  industry,  Oceans,  Navigable  waters,  Water  pol- 
lution, Water  pollution  control,  Pollutants,  Military 
aspects,  Continental  Shelf,  Pollution  abatement, 
Coast  Guard  regulations,  Planning,  Oil. 
Identifiers:  'Oil  spills. 

Under  provisions  of  this  Bill,  the  Coast  Guard 
would  make  long-range  plans  for  the  control  and 
amelioration  of  any  major  spillage  or  release  of  oil 
or  other  solid  or  fluid  contaminants  into  the  high 
seas   or   navigable   waters   of  the    United   States, 


whether  occurring  inside  or  outside  of  the  territori- 
al waters  of  the  United  States  and  however  caused. 
The  Coast  Guard  would  develop  and  evaluate 
systems  and  devices  to:  ( 1 )  control  the  movement 
of  vessels  carrying  oil  or  other  contaminating 
fluids,  (2)  effect  the  collection  and  removal  of  oil 
or  other  contaminating  fluids  after  they  have  been 
spilled  into  the  high  seas  or  navigable  waters,  (3) 
reduce  the  contaminating  effect  or  influence  upon 
the  seacoast  of  the  United  States  and  the  resources 
over  and  upon  the  Continental  Shelf  of  the  United 
States  caused  by  a  major  discharge  of  pollutants, 
and  (4)  provide  for  adequate  warning  to  any  area 
which  may  be  threatened  with  harm  from  the 
results  of  a  major  discharge  of  pollutants.  (Shelnut- 
Florida) 
W72-01088 


MICHIGAN'S    'TRUTH    IN    POLLUTION'   ACT 

200. 

Michigan  Water  Resources  Commission,  Lansing, 
Michigan,  September  1970.  2  p. 

Descriptors:  'Michigan,  'Water  pollution  control, 
♦Financing,  *Data  collections,  Water  pollution, 
Water  quality,  Pollution  abatement.  Regulation, 
Control,  Costs,  Investigations,  Industries,  Industrial 
production,  Industrial  wastes,  Administrative  agen- 
cies, Waste  disposal,  Timing. 

Michigan's  water  pollution  control  program  has 
been  strengthed  by  this  piece  of  legislation  in  the 
areas  of  enforcement,  information  data  collection, 
and  financing.  One  section  of  the  amendment 
makes  voluntary  agreements  for  pollution  control 
enforceable  in  the  same  fashion  as  Commission  or- 
ders, so  that  no  time  is  lost  when  a  party  fails  to 
meet  the  voluntary  schedule.  Another  provision 
requires  each  industrial  establishment  to  report  the 
nature  of  its  enterprise,  a  list  of  materials  used,  and 
by-products  and  waste  products.  The  knowledge 
that  a  previously  unknown  substance  is  being  used 
will  allow  the  necessary  investigation  and  ap- 
propriate preventive  measures.  The  need  is  increas- 
ing for  more  extensive  surveillance  of  waste 
discharges  in  Michigan's  36,000  miles  of  inland 
streams  and  thousands  of  lakes.  A  new  section  pro- 
vides for  a  surveillance  fee  on  waste  discharges  in 
Michigan.  The  sole  purpose  of  the  fee  is  to  meet  the 
cost  of  augmented  surveillance  of  industrial  and 
commercial  discharges  and  receiving  waters.  The 
fee  is  based  on  a  $50  minimum  plus  an  additional 
charge  based  on  volume  and  waste  constituents. 
(Gallagher-Florida) 
W72-01089 


A  BILL  TO  AUTHORIZE  THE  COAST  GUARD 
TO  STUDY  METHODS  OF  PREVENTING 
CASUALTIES  INVOLVING  VESSELS  CARRY- 
ING CERTAIN  CONTAMINANTS,  TO  CON- 
DUCT CONTINUING  RESEARCH  ON  THE 
REMOVAL  OF  CONTAMINANTS  FROM 
BEACHES  AND  WATERS,  THE  E  XAMINA- 
TION  OF  ROUTES  USED  BY  VESSELS  CARRY- 
ING CERTAIN  CONTAMINANTS. 
House  Bill  15047,  90th  Congress,  2d  Sess.  (1968). 
4  p. 

Descriptors:  *United  States,  *Ships,  *Oil  wastes, 
♦Water  pollution  control,  'Legislation,  Pollutants, 
Oil  industry.  Water  pollution.  Water  pollution 
sources,  Pollution  abatement,  Waste  disposal, 
Legal  aspects,  Oceans,  Navigable  waters.  Adminis- 
trative agencies,  Administration. 

This  bill  would  authorize  the  Coast  Guard  to  study 
methods  of  preventing  casualties  involving  vessels 
carrying  oil  and  other  contaminants  on  the  high 
seas  or  navigable  waters  of  the  United  States.  The 
study  shall  include  the  feasibility  of:  ( I )  sealanes  to 
regulate  the  movement  of  vessels  carrying  contami- 
nants in  congested  waters  adjacent  to  the  United 
States  coast,  (2)  special  navigational  aids  to  guide 
vessels  in  bad  weather  and  in  congested  areas,  and 
(3)  systems  to  guide  vessels  from  shore  radio  instal- 
lations. Additionally,  the  bill  authorizes  the  Coast 


Guard  to  conduct  continuing  research  on  the 
removal  of  contaminants  from  beaches  and  waters 
with  the  least  possible  harm  to  flora  and  fauna.  The 
Coast  Guard  shall  also  establish  long-range  plans 
for  the  control  and  amelioration  of  any  major  spil- 
lage of  oil  or  other  contaminants  into  the  high  seas 
or  navigable  waters.  Such  plans  must  include 
procedures  to:  ( 1 )  effect  the  removal  of  contami- 
nants either  after  they  have  been  spilled,  or  if, 
because  of  hazard  suffered  by  a  vessel,  spillage  is 
threatened  or  imminent;  (2)  provide  adequate 
warning  to  areas  threatened  with  harm  from  spil- 
lage; and  (3)  reduce  the  contaminating  influence 
upon  the  seacoast  and  the  resources  of  the  Con- 
tinental Shelf.  The  Environmental  Science  Services 
Administration  shall  examine  routes  to  insure 
adequate  charting.  (Shelnut-Florida) 
W72-01090 


A  BILL  TO  GIVE  THE  PRESIDENT  AUTHORI- 
TY TO  ALLEVIATE  OR  TO  REMOVE  THE 
THREAT  TO  NAVIGATION,  SAFETY,  MARINE 
RESOURCES,  OR  THE  COASTAL  ECONOMY 
POSED  BY  CERTAIN  RELEASES  OF  FLUIDS 
OR  OTHER  SUBSTANCES  CARRIED  IN 
OCEANOGOIN  G  VESSELS. 
House  Bill  8006,  90th  Cong,  1  st  Sess  ( 1 967 ).  2  p. 

Descriptors:  *United  States,  *Ships,  'Pollution 
abatement,  'Navigable  waters,  Legislation,  Legal 
aspects,  Water  pollution,  Water  pollution  control, 
Pollutants,  Administrative  agencies,  Coasts, 
Oceans,  Air  pollution,  Natural  resources,  Naviga- 
tion, Economic  impact,  Disasters. 

Legislation  was  introduced  to  give  the  President 
authority  to  alleviate  or  to  remove  the  threat  to 
navigation,  safety,  marine  resources,  or  the  coastal 
economy  posed  by  certain  releases  of  fluids  or 
other  substances  carried  in  oceangoing  vessels.  The 
bill  provides  that  whenever,  as  a  result  of  marine 
disasters  within  or  without  the  United  States  terri- 
torial waters,  an  oceangoing  vessel  shall  release 
substantial  quantities  of  substances  which  may  tend 
to  contaminate  the  oceans,  the  shoreline,  or  the  at- 
mosphere the  Coast  Guard  Commandant  and  the 
Secretary  of  the  Department  of  the  Interior,  acting 
jointly,  shall  have  the  power  to  determine  whether 
such  release  poses  a  threat  to  navigation,  safety, 
marine  resources,  or  the  coastal  economy  and,  if 
such  threat  exists,  shall  so  inform  the  President. 
The  President  may  then  take  measures  to  remove 
or  alleviate  the  threat.  In  removing  the  threat,  the 
President  shall  have  power  to  take  necessary  steps, 
including  the  destruction  of  the  offending  vessel 
and  its  cargo.  Additionally,  he  shall  immediately 
take  steps  to  promote  international  agreements  and 
conventions  to  alleviate  such  dangers.  (Shelnut- 
Florida) 
W72-0109I 


A  BILL  TO  REQUIRE  FINANCIAL  RESPONSI- 
BILITY IN  THE  CASE  OF  OWNERS  AND 
CHARTERERS  OF  VESSELS  CARRYING  OIL 
OR  OTHER  CONTAMINANTS,  AND  FOR 
OTHER  PURPOSES. 
House  Bill  1 5992,  90th  Cong,  2d  Sess  ( 1 968 ).  3  p. 

Descriptors:  'Legislation,  'United  States,  'Ships, 
'Insurance,  'Oil  wastes,  Oil  industry,  Water  pollu- 
tion control,  Water  pollution  sources,  Oceans, 
Navigable  waters.  Legal  aspects.  Regulation,  Ad- 
ministrative agencies,  Administration,  Damages, 
Financing. 

This  bill  would  require  that  each  owner  or  char- 
terer of  an  American  or  foreign  vessel  carrying  oil, 
petroleum  products,  or  other  contaminants  on  the 
high  seas  or  navigable  waters  of  the  United  States, 
and  using  any  port  of  the  United  States,  establish 
his  financial  responsibility  to  meet  any  liability  he 
may  incur  for  death  or  injury  and  damage  resulting 
from  any  spillage,  however  caused,  of  oil,  petrole- 
um products,  or  other  contaminants  into  the  high 
seas  or  navigable  waters  of  the  United  States  on 
voyages  to  or  from  United  States  ports.  Such  finan- 
cial responsibility  may  be  established  by  any  one  of, 
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or  a  combination  of,  the  following  methods:  ( 1 ) 
policies  of  insurance,  (2)  surety  bonds,  (3)  qualifi- 
cation as  a  self-insurer,  or  (4)  other  evidence  of 
financial  responsibility.  Any  person  violating  this 
act  would  be  subject  to  a  civil  penalty  to  be  as- 
sessed by  the  Secretary  of  Transportation.  The  col- 
lector of  customs  at  any  port  would  refuse  the 
clearance  required  under  law  to  any  vessel  which 
does  not  have  evidence  that  the  provisions  of  this 
act  had  been  met.  The  Secretary  is  also  given 
power  to  prescribe  such  regulations  as  may  be 
necessary  to  implement  this  bill  upon  enactment. 
Amendments  are  proposed  for  the  Oil  Pollution 
Act  of  1924.  (Shelnut-Florida) 
W72-01092 


CHICAGO  LEADS  FIGHT  AGAINST 
PHOSPHATE  POLLUTION-NOW  CONGRESS 
MUST  ACT, 

House  of  Representatives,  Washington,  D.C. 
R.C.  Pucinski. 

Congressional  Record,  Vol  1 17,  No  8,  p  H326-29 
(daily  ed.  February  1,  1971).  4  p. 

Descriptors:  'Detergents,  'Water  pollution  con- 
trol, 'Phosphates,  'Federal  government,  United 
States,  Algal  control,  Standards,  Legislation,  Legal 
aspects.  Water  pollution,  Adjudication  procedure, 
Administrative  agencies,  Administration,  Algae, 
Biodegradation,  Local  governments,  Waste 
disposal,  Water  pollution  sources,  Soaps,  Toxicity, 
Public  health,  Water  pollution  effects,  Federal  ju- 
risdiction. 
Identifiers:  'Water  Pollution  Control  Act. 

Congressman  Pucinski  introduced  federal  legisla- 
tion, amending  the  Federal  Water  Pollution  Con- 
trol Act,  to  ban  polyphosphates  in  detergents  and 
establish  standards  and  programs  to  abate  and  con- 
trol water  pollution  from  synthetic  detergents. 
Phosphates  used  in  most  detergents  promote  the 
growth  of  algae;  the  unrestricted  growth  of  algae, 
by  consuming  available  oxygen,  inevitably  suf- 
focates fish  and  other  marine  life  until  water 
literally  begins  to  die.  Noting  a  new  Chicago  or- 
dinance which  bans  detergents  having  a  specific 
phosphorous  content.  Pucinski  emphasized  that 
federal  legislation  is  essential  to  effectively  combat 
water  pollution.  His  bill,  in  addition  to  making  the 
manufacturing  and  importing  of  detergents  con- 
taining phosphorus  unlawful,  imposes  in  rem  liabili- 
ty and  allows  condemnation  in  federal  court.  Adju- 
dicatory procedures  for  the  disposition  of  such  de- 
tergents are  detailed  in  the  bill.  The  bill  authorizes 
the  Secretary  of  the  Treasury  to  conduct  examina- 
tions and  inspections.  Additionally,  the  Secretary 
must  establish  standards  of  water  and  eutrophica- 
tion  ability,  biodegradability,  toxicity,  and  of  ef- 
fects on  public  health.  These  standards  must  be  met 
by  all  synthetic  detergents.  To  accelerate  the 
development  of  phosphate-free  detergents  the 
Secretary  must  report  existing  technology  or  sub- 
stitutes and  is  authorized  to  make  grants  and  con- 
tracts for  research  and  development. 
W72-01093 


OCEAN  DUMPING, 

House  of  Representatives,  Washington,  D.  C. 
G.  Gude. 

Congressional  Record,  Vol  1  17,  No  26,  p  E  1264- 
66  (daily  ed.  March  2,  1971).  3  p. 

Descriptors:  'Water  pollution  control,  'Atlantic 
Ocean,  'Waste  disposal,  'Water  pollution  effects, 
Clams,  Sewage  sludge,  Oceans,  Delaware,  Mary- 
land, New  Jersey,  Water  pollution,  Water  quality. 
Water  quality  control,  Fish,  Fishkill,  Commercial 
fish,  Pollution  abatement,  Legislation,  Legal 
aspects,  Sewage  disposal,  Industrial  wastes.  Shellf- 
ish, Water  pollution  sources,  Federal  jurisdiction. 

Dumping  refuse  at  sea  is  most  damaging  in  or  near 
ecologically  sensitive  bays  and  estuaries.  It  is  hoped 
that  Congress  can  approve  sound  legislation,  but 
citizens  are  already  taking  action.  The  dumping  of 
sewage  sludge  and  industrial  wastes  by  the  cities  of 
Philadelphia,  Camden,   and   Bridgeton,  off  Cape 


May,  New  Jersey  and  Rehoboth  Beach,  Delaware 
has  nearly  destroyed  the  shellfish  in  that  area  and  is 
damaging  other  fish.  Local  citizens  formed  an  or- 
ganization, known  as  the  Stop  Ocean  Dumping  As- 
sociation (SODA),  whose  immediate  goal  is  to  get 
these  cities  to  dump  their  sewage  sludge  at  least 
100  miles  off  the  coast.  Eventually,  the  goal  is  to 
stop  ocean  dumping.  Federal  antipollution  officials 
were  given  a  demonstration  in  which  a  dredge 
came  up  with  black  sludge  and  dead  clams. 
Hearings  have  been  set  by  Senator  Boggs.  Re- 
sidents of  the  affected  area  have  been  encouraged 
to  support  President  Nixon's  Ocean  Dumping  Bill 
which  would  extend  American  jurisdiction  over 
ocean  dumping  to  12  miles  and  require  a  permit 
from  the  Environmental  Protection  Agency  for 
ocean  dumping.  Local  residents,  however,  want 
more  immediate  results.  (Robinson-Florida) 
W72-01112 


A       STATE       APPROACH       TO       EFFLUENT 
CHARGE, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01I19 

6F.  Nonstructural  Alternatives 


FLOOD    PLAIN    INFORMATION,    RED    CLAY 
CREEK,  NEW  CASTLE  COUNTY,  DELAWARE. 

Corps  of  Engineers,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-00591 

FLOOD    PLAIN    INFORMATION,    CHEHALIS, 
WISHKAH         AND         HOQUIAM         RIVERS, 
ABERDEEN-HOQUIAM-COSMOPOLIS, 
WASHINGTON. 

Corps  of  Engineers,  Seattle,  Wash. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-00592 


Available  from  the  National  Technical  Information 
Service  as  PB-199  873-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, 7  Jun  71.  25  p. 

Descriptors:  'Environmental  effects,  'Channel  im- 
provements,   'Flood    control,    'Dredging,    'Bank 
protection,  Erosion  control,  Levees. 
Identifiers:     'Environmental    impact    statements, 
'San  Joaquin  River,  'Stockton  Ship  Channel. 

The  action  consists  of  providing  wave  wash  protec- 
tion at  selected  sites  along  the  San  Joaquin  River 
from  the  San  Francisco  Bay  to  Stockton,  California 
where  wave  wash  has  resulted  in  critical  erosion. 
Restoration  of  the  levee  slopes  and  revetment  of 
the  restored  slopes  will  maintain  the  intergrity  of 
the  existing  levees  and  protect  the  lands  behind  the 
levee  systems.  The  removal  of  existing  vegetation 
and  loss  of  aesthetic,  wildlife  and  other  limited 
natural  values  at  bank  protection  sites  are  losses 
which  cannot  be  totally  avoided,  but  which  can  be 
partially  mitigated  by  planned  project  planting. 
Dredging  of  materials  from  the  channel  to  restore 
levees  prior  to  placement  of  bank  protection  will 
cause  temporary  water  quality  changes. 
W72-00748 


WATER  RESOURCES  PLANNING  AND  SO- 
CIAL GOALS:  CONCEPTUALIZATION 
TOWARD  A  NEW  METHODOLOGY, 

Utah  State  Univ.,  Logan.   Utah  Water  Research 

Lab. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00796 


MODELS  FOR  MULTICOMPONENT  MICROBI- 
AL ECOSYSTEMS, 

Clemson  Univ.,  S.C.  Div.  of  Interdisciplinary  Stu- 
dies. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-00855 


6G.  Ecologic  Impact  of 
Water  Development 

JACKSONVILLE  HARBOR,  FLORIDA,  (SEC- 
TION 1),  NAVIGATION. 

Army  Engineer  District,  Jacksonville,  Fla. 

Available  from  National  Technical  Information 
Service  as  PB-199  880,  $3.00  paper  copy;  $0.95 
microfiche.  Draft  environmental  statement,  7  Jun 
71.  15  p. 

Descriptors:  'Harbors,  'Environmental  effects, 
'Channel  improvements,  'Navigation,  Sedimenta- 
tion, Dredging,  Turbidity,  Fishes,  Swamps,  Wil- 
dlife. 

Identifiers:  'Environmental  surveys,  'Harbor 
facilities,  'Environmental  impact  statements, 
'Jacksonville  (Florida),  'Jacksonville  Harbor, 
'Saint  Johns  River. 

The  action  consists  of  enlarging  the  navigation 
channel  in  the  St.  Johns  River  from  the  Atlantic 
Ocean  to  the  municipal  terminals  at  Jacksonville, 
Duval  County,  Florida.  The  construction  and  main- 
tenance of  the  navigation  project  will  enhance  the 
commerical  cargo  industry  with  a  much  needed 
navigation  improvement  and  will  provide  opportu- 
nities for  water-related  sports.  The  land  created  by 
disposal  operations  will  provide  picnicking,  camp- 
ing, and  hiking  areas.  Temporary  displacement  of 
surface  lands  now  serving  as  a  habitat  for  animal 
and  plant  life.  Approximately  80  acres  of  submar- 
ginal  marsh  will  be  destroyed.  There  will  be  a  tem- 
porary increase  in  water  turbidity. 
W72-00747 


STOCKTON  SHIP  CHANNEL  BANK  PROTEC- 
TION, SAN  FRANCISCO  BAY  TO  STOCKTON, 
CALIFORNIA. 

Army  Engineer  District,  Sacramento,  Calif. 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS-REPORT  OF  SPORT  AND 
COMMERCIAL  FISHERIES  SUBPROJECT, 

Idaho  Cooperative  Fishery  Unit,  Moscow.  Fish  and 

Game  Dept. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00875 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS-REPORT  OF  HISTORY  SUB- 
PROJECT, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-00876 


ENVIRONMENTAL  LAW -CONSIDERATION 
MUST  BE  GIVEN  TO  ECOLOGICAL  MATTERS 
IN  FEDERAL  AGENCY  DECISIONS -ZABEL  V. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01003 


07.  RESOURCES  DATA 
7A.  Network  Design 


INSTRUMENTATION  AND  OPERATION  OF 
METEOROLOGICAL  AND  STREAM  GAGING 
STATIONS  ON  MAYNARD  CREEK, 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 
Theodore  T.Williams. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  114,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Interim  Report  No  7,  February 
1967.  9  p,  8  fig,  16  tab,  append.  OWRR  A-006- 
MONT(2). 
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Field  07— RESOURCES  DATA 
Group  7A — Network  Design 


Descriptors:     *  Instrumentation,     *Stream     gages, 
♦Meteorological        data,        *Data       acquisition, 
Hydrologic  data,  Montana,  *Data  collections. 
Identifiers:   Automated  system,   *Maynard  Creek 
(Mont). 

The  hydrologic  study  of  Maynard  Creek  watershed, 
located  in  the  Bridger  Mountains  northeast  of 
Bozeman,  Montana,  was  begun  in  1965  by  the 
Montana  University  Joint  Water  Resources 
Research  Center.  A  major  unit  of  the  multi-phase 
research  investigation  that  was  initiated  was  the 
development  and  installation  of  a  centrally-located 
data  acquisition  system  to  facilitate  the  collecting 
and  handling  of  data  from  different  locations  on  the 
watershed.  In  order  to  evaluate  the  effectiveness 
and  reliability  of  the  components  of  the  data 
acquisition  facilities,  as  well  as  to  provide  informa- 
tion regarding  the  hydrology  of  the  watershed,  a  se- 
ries of  meteorological  and  stream  gaging  stations 
were  established  on  the  watershed,  all  equipped 
with  conventional  recording  instruments.  These 
stations  have  been  operated  continuously  since 
their  installation  in  1965.  All  data  collected  to  date 
has  been  reduced  to  digital  form,  and  some  analysis 
has  been  performed  on  part  of  the  data.  The  pur- 
pose of  this  report  is  to  describe  the  design,  installa- 
tion and  operation  of  the  'conventional'  stations. 
(Holje-Montana) 
W72-O0636 


COMPUTER  ANALYSIS  AND  OPTIMIZATION 
OF  A  CLASS  OF  NON-LINEAR  SYSTEMS, 

Clemson  Univ.,  S.C.  Dept.  of  Electrical  and  Com- 
puter Engineering. 
C.  F.  Lam. 

Ph  D  Thesis,  Clemson  University,  August   1970. 
185  p,  27  fig,  6  tab,  98  ref.  OWRR  B-006-SC  (2). 

Descriptors:  'Computer  models,  *Digital  compu- 
ters, "Optimization,  'Resistance  networks,  'Net- 
work design,  Water  distribution  (Applied),  Mathe- 
matics, Equations. 
Identifiers:  *Newton-Raphson. 

A  computer  analysis  of  nonlinear  resistive  net- 
works was  presented.  A  system  of  node  equations 
derived  from  linear  graph  theory  was  generated  by 
a  digital  computer.  Minimal  time  was  required  for 
evaluation.  A  modified  Newton-Raphson  algorithm 
solved  the  set  of  equations.  Because  of  the  numeri- 
cal method  of  solving  the  equations  and  the  form  of 
the  system  of  equations,  the  computer  program  can 
be  applied  to  solving  various  resistive  networks  that 
have  elements  with  single-valued  terminal  relation- 
ships and  requires  less  computer  time.  The  estima- 
tion of  initial  values  from  which  an  iterative  process 
will  converge  to  a  solution  was  investigated.  With 
the  examples  tried,  convergence  was  always  ob- 
tained. Three  different  optimization  algorithms 
were  presented.  The  first  treated  optimizing  an  ob- 
jective function  of  a  set  of  decision  variables  with 
equality  constraints  which  are  functions  of  both 
decision  and  state  variables.  Both  decision  and 
state  variables  were  assumed  to  be  continuous.  Ex- 
cept that  the  decision  variables  were  discrete,  the 
second  technique  was  similar  to  the  first.  The  third 
approach  considered  optimizing  an  objective  func- 
tion of  decision  and  state  variables,  subject  to  in- 
equality constraints  which  are  functions  of  continu- 
ous decision  and  state  variables.  All  three 
techniques  were  applied  to  designing  water  dis- 
tribution systems.  (Markell-Cornell) 
W72-00862 


COOPERATIVE  INVESTIGATIONS-II. 

KNOWLEDGE  OF  SURFACE  WATER  QUALI- 
TY IMPORTANT  TO  WATER  DEVELOPMENT 
BOARD, 

Texas  State  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-00881 


7B.  Data  Acquisition 


APPLICATIONS  AND  INTERPRETATIONS  OF 
RESULTS,  SECTION  III  OF  NUCLEAR  WELL 
LOGGING  IN  HYDROLOGY, 

For  primary  bibliographic  entry  see  Field  02F. 
W72-00602 


INSTRUMENTATION  AND  OPERATION  OF 
METEOROLOGICAL  AND  STREAM  GAGING 
STATIONS  ON  MAYNARD  CREEK, 

Montana  State  Univ.,  Bozeman.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-00636 


SHIELDING  PRECIPITATION  GAGES  FROM 
ADVERSE  WIND  EFFECTS  WITH  SNOW 
FENCES, 

Wyoming     Univ.,     Laramie.     Water     Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-00639 


A      PORTABLE      UNDERWATER      SUCTION 
DEVICE, 

Bureau  of  Sport  Fisheries  and  Wildlife,  South  Cen- 
tral Reservoir  Investigation.  Fayetteville,  Ark. 
L.  E.  Vogele,  R.  L.  Boyer,  and  W.  R.  Heard. 
Progr  Fish-Cult.  33  (1):  62-63.  Illus.  1971. 
Identifiers:  Centrarchid,  Collector,   Device,   Egg, 
Portable,  Suction. 

An  air  life  was  developed  as  an  underwater  suction 
device  to  collect  egg  and  larvae  contents  from  cen- 
trarchid nests.  The  device,  made  portably  by  using 
a  scuba  cylinder  as  the  source  of  compressed  air, 
was  operated  successfully  to  a  depth  of  35  ft— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-00742 


AN  APPLICATION  OF  REFLECTED-LIGHT 
DIFFERENTIAL  INTERFERENCE  MICROSCO- 
PY: BEACH  STUDIES  IN  EASTERN  LONG 
ISLAND  (U.S.A.), 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00765 


FEATURES  AND  MEASUREMENTS  OF  DEEP 
POLAR  ICE  CORES  OBTAINED  BY  VARIOUS 
DRILLING  METHODS, 

Regions  Research  and  Engineering  Lab.,  Hanover, 

N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-00768 


RADIO   ECHO    EXPLORATION    OF   THE   AN- 
TARCTIC ICE  SHEET, 

Scott  Polar  Research  Inst.,  Cambridge  ( England ). 
For  primary  bibliographic  entry  see  Field  02C. 

W72-00772 


MEASUREMENTS  OF  ELECTROMAGNETIC 
WAVE  VELOCITY  IN  THE  EAST  ANTARCTIC 
ICE  SHEET, 

Wisconsin   Univ.,  Madison.   Dep.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-00773 


DATING  OF  FIRN  LAYERS  IN  ANTARCTICA: 
APPLICATION  TO  THE  DETERMINATION  OF 
THE  RATE  OF  SNOW  ACCUMULATION, 

Centre    National    de    la    Recherche    Scientifique, 

Paris  France). 

For  primary  bibliographic  entry  see  Field  02C. 

W72-00818 


A  SEARCH  FOR  COSMIC  DUST  IN  A  LARGE 
COLLECTION  OF  PARTICULATE  AND  DIS- 
SOLVED MATERIAL  FROM  POLAR  ICE, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-00821 


SELF-CONTAINED  THERMAL  PROBES  FOR 
REMOTE  MEASUREMENTS  WITHIN  AN  ICE 
SHEET, 

Cold    Regions   Research   and    Engineering   Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-00826 


LIQUID  SCINTILLATION  COUNTING  OF  CA- 
-45  IN  GEOCHEMICAL  STUDIES, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-00830 


A  RAPID  METHOD  FOR  THE  ESTIMATION  OF 
THE  CARBON  CONTENT  OF  SESTON  AND 
PERIPHYTON, 

California   Univ.,    Davis.    Dept.   of   Zoology;   and 

California  Univ.,  Davis.  Inst,  of  Ecology. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-00837 


A  PH-CARBON  DIOXIDE  METHOD  FOR  MEA- 
SURING AQUATIC  PRIMARY  PRODUCTIVI- 
TY, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology;  and  Geor- 
gia Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entrv  see  Field  05C. 
W72-00841 


THE     MEASUREMENT     OF     RAINFALL     BY 
RADAR  AND  SATELLITES, 

Council  for  Scientific  and  Industrial  Research  Pre- 
toria (South  Africa). 

For  primary  bibliographic  entry  see  Field  02B. 
W72-00894 


7C.  Evaluation,  Processing  and 
Publication 


ANALOG    ANALYSIS   OF   WATER   DISTRIBU- 
TION NETWORKS, 

Kentucky    Univ.,    Lexington.    Dept.   of  Civil    En- 
gineering. 
For  primary  bibliographic  entry  see  Field  08C. 

W72-00571 


OSCILLATORY      KERNEL      FUNCTIONS      IN 
LINEAR  HYDROLOGIC  MODELS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  02A. 

W72-00584 


COMPUTERIZED  SLOPE  STABILITY;  SLIP 
SURFACE  DEFINED  BY  A  POLYNOMIAL  OF 
ANY  DEGREE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00594 


PARAMETER    MEASUREMENT    IN    FLUVIAL 
MORPHOLOGY, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-00604 


PRELIMINARY  DIGITAL  MODEL  STUDIES  OF 
THE  RIO  ACONCAGUA  VALLEY,  CHILE, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02F. 
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W72-00606 


MATHEMATICAL     MODELING     OF     WATER 
DISTRIBUTION  SYSTEMS, 

General  Electric  Company,  Philadelphia,  Pa.  Re- 
entry and  Environmental  Systems  Div. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-00715 


WATER  RESOURCES  DATA  FOR  LOUISIANA: 
PART  1,  SURFACE  WATER  RECORDS:  PART 
2,  WATER  QUALITY  RECORDS. 

Geological  Survey,  Baton  Rouge,  La. 

Available  from  Dist.  Chief,  WRD,  USGS,  6554 
Florida  Blvd.  Baton  Rouge,  La.  Geological  Survey 
Basic  Data  Report,  1971 .  239  p,  2  fig,  8  ref. 

Descriptors:  *Hydrologic  data,  *Data  collections, 
♦Surface  waters,  *  Water  quality,  *  Louisiana, 
Streamflow,  Stream  gages,  Gaging  stations,  Flow 
measurements,  Lakes,  Reservoirs,  Chemical  analy- 
sis, Sediment  transport,  Particle  size,  Sediment 
load. 

Water-resources  data  for  the  1970  water  year  for 
Louisiana,  include  records  of  streamflow  or  reser- 
voir storage  at  gaging  stations,  partial-record  sta- 
tions, and  miscellaneous  sites,  and  records  of 
water-quality  data  on  the  chemical  and  physical 
characteristics  of  surface  waters.  Records  for  a  few 
pertinent  gaging  stations  in  bordering  States  are 
also  included.  The  base  data  collected  at  gaging 
stations  consist  of  records,  of  stage  and  measure- 
ments of  discharge  of  streams  or  canals,  and  stage, 
surface  area,  and  contents  of  lakes  or  reservoirs.  In 
addition,  observations  of  factors  affecting  the 
stage-discharge  relation  or  the  stage-capacity  rela- 
tion, weather  records,  and  other  information  are 
used  to  supplement  base  data  in  determining  the 
daily  flow  or  volume  of  water  in  storage.  Water- 
quality  information  is  presented  for  chemical  quali- 
ty, water  temperature,  and  fluvial  sediment. 
Chemical  quality  includes  concentrations  of  in- 
dividual dissolved  constituents  and  certain  proper- 
ties or  characteristics  such  as  hardness,  specific 
conductance,  and  pH.  (Woodard-USGS) 
W72-00794 


LOGS   OF   WELLS   IN   CAMPBELL   COUNTY, 
WYOMING, 

Geological  Survey,  Cheyenne,  Wyo. 

W.G.  Hodson. 

Wyoming  Water  Planning  Program  Report  No  8, 

July  1971.  210p. 

Descriptors:  *Water  wells,  'Groundwater, 
•Logging  (Recording),  'Drill  holes,  *  Wyoming, 
Geology,  Hydrogeology,  Aquifer  characteristics. 
Water  table,  Depth,  Pumping,  Withdrawal,  Water 
yield,  Water  users. 
Identifiers:  *  Well  logs,  Campbell  County  (Wyo). 

Approximately  1 ,200  drillers'  logs  of  water  wells  in 
Campbell  County,  Wyoming  are  presented.  The 
principal  sources  of  the  logs  are  the  U.  S.  Agricul- 
tural Stabilization  and  Conservation  Service  and 
the  U.S.  Soil  Conservation  Service  at  Gillette, 
Wyoming;  the  Wyoming  State  Engineer;  well  dril- 
lers; and  the  files  of  the  Water  Resources  Division 
of  the  U.  S.  Geological  Survey.  The  logs  are 
unedited  and  are  given  in  the  style  and  wording  of 
the  driller.  Most  of  the  logs  were  collected  from 
mid-1967  through  1969  as  part  of  an  investigation 
of  the  water  resources  of  the  Powder  River  basin 
and  adjacent  areas  by  the  U.  S.  Geological  Survey 
in  cooperation  with  the  Wyoming  State  Engineer. 
Logs  on  file  with  the  State  Engineer  through  April 
1971  also  are  included.  (Woodard-USGS) 
W72-00795 


A     PROGRAM     TO     DETERMINE     VARIOUS 
DIVERSION  LOSSES, 

Washington  State  Univ.,  Pullman.  Water  Research 

Center. 

C.  B  Milham. 


Available  from  the  National  Technical  Information 
Service  as  PB-204  334,  $3.00  paper  copy,  $0.95  in 
microfiche.  July  1971.  15  p,  2  fig,  3  tab,  8  ref. 
OWRRA-044-WASH(1). 

Descriptors:     'Diversion,     Pollution     abatement, 
Columbia    River,    Dams,    'Computer    programs, 
Electric   power,   Costs,   'Dynamic   programming, 
'Diversion  losses. 
Identifiers:  Snake  River,  Brownlee  Dam. 

A  summary  is  presented  of  work  done  to  develop  a 
computer  program  for  finding  the  cost  due  to  the 
loss  of  water  diverted  from  the  Snake  River  above 
Brownlee  Dam.  The  technique  of  analysis  was 
dynamic  programming;  the  values  of  water  recog- 
nized were  power  generation  and  pollution  abate- 
ment. Losses  due  to  a  number  of  diversion  patterns 
are  given. 
W72-00803 


PLANNING  FOR  POLLUTION  CONTROL  -  A 
CRITICAL  SURVEY, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-00857 


AN  INVESTIGATION  OF  MIXED  METHODS 
FOR  THE  SOLUTION  OF  SIMULTANEOUS 
NONLINEAR  EQUATIONS, 

Clemson  Univ.,  S.C.  Dept.  of  Electrical  and  Com- 
puter Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-00859 


COMPUTER  ANALYSIS  AND  OPTIMIZATION 
OF  A  CLASS  OF  NON-LINEAR  SYSTEMS, 

Clemson  Univ.,  S.C.  Dept.  of  Electrical  and  Com- 
puter Engineering. 

For  primary  bibliographic  entry  see  Field  07A. 
W72-00862 


FIELD  STUDY  OF  EVAPORATION:  NOTES  ON 
THE  EXTRACTION  AND  COMPUTATION  OF 
DATA. 

Snowy  Mountains  Engineering  Corp. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-00888 

08.  ENGINEERING  WORKS 
8A.  Structures 


a  pile  foundation  will  provide  a  satisfactory  and 
economical  support  for  the  structure.  Separated 
locks  will  provide  for  simultaneous  usage  and  max- 
imum capacity.  Emergency  closure  of  all  gate 
openings  will  provide  for  protection  against  loss  of 
pool  in  case  of  accidental  or  mechanical  equipment 
failure.  Models  are  to  be  constructed  of  various 
items  to  determine  maximum  use  and  efficiency. 
The  cofferdaming  sequence  chosen  will  provide  an 
early  construction  start,  and  also  allow  for  full- 
scale  pile  load  testing  with  minimum  cost.  Because 
of  the  immediate  need  to  increase  the  capacity 
through  this  reach  of  the  Mississippi  River  and  the 
questionable  structural  adequacy  of  the  existing 
structure,  planning  and  construction  of  the  replace- 
ment is  being  advanced  as  rapidly  as  funding  will  al- 
low. (Poertner) 
W72-00642 


RESERVOIRS  OF  HYDROELECTRIC  POWER 
PLANTS  OF  THE  USSR  (VODOK- 
HRANILISHCHA     GIDROELEKTROSTANTSIY 

SSSR), 

For  primary  bibliographic  entry  see  Field  04A. 

W72-00814 


ST.  LOUIS  DISTRICT  BEGINS  DESIGN  OF 
ALTON  LOCKS, 

Army  Engineer  District,  St.  Louis,  Mo. 

Arthur  L.Johnson. 

Prepared  for  Annual  Meeting,  American  Society  of 

Civil  Engineers,  St.  Louis,  Missouri,  October  18- 

22,  1971.  33  p,  II  fig,  5  ref. 

Descriptors:  'Locks,  'Navigation,  'Mississippi 
River,  'Dam  construction,  'Structural  design, 
Hydraulic  engineering,  Cofferdams,  Foundation 
bearing  tests,  Levees,  Model  studies,  River  regula- 
tion, Hydraulic  models,  Illinois. 
Identifiers:  Alton  (111). 

A  description  of  the  existing  locks  and  dam,  the 
need  for  increased  capacity  and  the  questionable 
structural  integrity  of  this  structure  are  presented. 
The  major  features  of  the  new  facility,  the  founda- 
tion problems,  construction  sequence,  model  stu- 
dies and  operation  are  discussed  in  general  detail. 
The  capacity  of  the  existing  locks  and  dam  has 
been  exceeded  and  projections  indicate  a  con- 
tinually increasing  traffic  pattern.  Also,  the  struc- 
ture has  deteriorated  to  the  point  where  rehabilita- 
tion is  no  longer  feasible;  replacement  to  meet  fu- 
ture needs  is  required.  The  new  locks  and  dam  will 
be  constructed  about  2  miles  downstream  of  the  ex- 
isting structure.  Preliminary  design  studies  indicate 


8B.  Hydraulics 


EFFECT  OF  INLET  GEOMETRY  ON  FLOW-A- 
NGLE CHARACTERISTICS  OF  MINIATURE 
TOTAL-PRESSURE  TUBES, 

National  Aeronautics  and  Space  Administration, 

Cleveland,  Ohio.  Lewis  Research  Center. 

T.  J.  Dudziniski,  and  L.  N.  Krause. 

Available   from    National   Technical    Information 

Service,  Springfield,  Va.  2215  I-S3.00.  Technical 

Note  NASA  TN  D-6406,  July  1971.  15  p,  11  fig,  2 

tab,  4  ref. 

Descriptors:  'Streamflow,  'Flow  rates,  'Flow 
characteristics,  'Flow  measurement,  'Model  stu- 
dies, Velocity,  Tubes,  Conveyance  structures,  Pres- 
sure, Pressure  measuring  instruments,  Analytical 
techniques,  Reynolds  number. 

The  effect  of  flow  angle  on  the  indication  of  minia- 
ture total-pressure  tubes  of  simple  geometry  was 
experimentally  determined.  Various  tip  shades 
were  investigated:  square-ended  tubes  with  circular 
and  flattened  oval  openings,  and  circular  tubes  with 
internal  bevels.  Tube  outside  diameters  ranged 
from  0.02  to  0.32  centimeter.  The  tubes  were 
tested  in  air  at  room  temperature  over  a  Mach 
number  range  of  0.3  to  0.9  and  a  Reynolds  number 
range  from  500  to  80,000.  The  effects  of  flow  angle 
are  conviently  expressed  in  terms  of  the  angle  (a) 
at  which  the  error  in  indicated  total  pressure 
becomes  1  percent  of  the  stream  impact  pressure. 
Generally,  the  beveled  tubes  have  the  greatest 
value  of  (a),  (up  to  27  deg),  while  the  flattened 
oval  tubes  have  the  smallest  (down  to  1 2  deg).  The 
effect  of  variation  in  Reynolds  number  is  negligible; 
increasing  Mach  number  from  0.3  to  0.9  increased 
(a)  by  about  2  deg.  Increasing  the  intensity  of 
stream  turbulence  by  20  percent  decreased  (a)  by 
about  5  deg.  The  effect  of  proximity  of  a  transverse 
cylindrical  supporting  strut  is  negligible  if  the  strut 
is  two  or  more  strut  diameters  downstream  from 
the  tube  tip. 
W72-00596 


GROUNDWATER  SEEPAGE  PAST  SHARP  AND 
ROUNDED  CORNERS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

Bruce  W.  Hunt,  and  Achi  Mohamed  Ishaq. 
Available    from    National    Technical    Information 
Service  as  PB-203  233,  $3.00  in  paper  copy.  $0.95 
in  microfiche.  Technical  Report  No  30,  ( 1 97  1 ).  35 
p,  16  fig,  5  tab,  2  ref.  OWRR  A-041-WASH  (1). 

Descriptors:      Groundwater,      'Seepage,      Porous 
media,  'Darcys  law,  'Flow,  Groundwater  move- 
ment, Underseepage,  Piezometry. 
Identifiers:    Sharp    corner   flow,   Rounded   corner 
flow,  'Groundwater  seepage. 
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An  experimental  investigation  was  undertaken  with 
two  sand-box  models  to  study  the  piezometric  head 
distributions  for  groundwater  seepage  in  the 
neighborhood  of  impervious  boundaries  with  sharp 
and  rounded  corners.  Piezometric  head  distribu- 
tions were  measured  for  flow  which  accelerated 
after  passing  a  sharp  corner,  for  flow  which 
decelerated  after  passing  a  sharp  corner,  for  flow 
which  accelerated  after  passing  a  rounded  corner, 
and  for  flow  which  decelerated  after  passing  a 
rounded  corner.  These  experimental  piezometric 
head  distributions  were  then  compared  with  the 
theoretical  piezometric  head  distributions  calcu- 
lated from  Darcy's  law.  The  results  of  this  com- 
parison indicate  that  there  is  better  agreement 
between  theory  and  experiment  for  flow  past  a 
rounded  corner  than  for  flow  past  a  sharp  corner 
and  that  the  best  agreement  in  either  case  is  ob- 
tained for  flow  which  decelerates  after  passing  a 
sharp  or  rounded  corner.  In  addition  it  was  found 
that  dimensionless  piezometric  head  distributions 
were  not  identical  for  the  decelerating  and  ac- 
celerating flows.  Since  Darcy's  law  predicts  that  the 
dimensionless  piezometric  head  distributions 
should  be  identical,  and  since  Reynolds  numbers 
were  less  than  unity  for  the  flows  past  the  rounded 
corner,  it  was  concluded  that  either  Darcy's  law 
does  not  accurately  describe  seepage  in  regions  of 
rapid  acceleration  or  else  experimental  errors  must 
account  for  the  rather  large  disagreement  between 
experiment  and  theory. 
W72-00802 


THREE-DIMENSIONAL  STABILITY  ANALYSIS 
OF  OPEN  CHANNEL  FLOW  OVER  AN  ERODI- 
BLE  BED, 

Technical     Univ.     of     Denmark,     Copenhagen. 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-00835 


8C.  Hydraulic  Machinery 


ANALOG  ANALYSIS  OF  WATER  DISTRIBU- 
TION NETWORKS, 

Kentucky    Univ.,   Lexington.    Dept.   of  Civil    En- 
gineering. 
D.J.Wood 

ASCE  Proceedings,  Transportation  Engineering 
Journal,  Vol  97,  No  TE2,  Paper  81  12,  p  281-290, 
May  1971.  6  fig,  2  tab,  17  ref,  append.  OWRR  B- 
017-KY(1). 

Descriptors:  *Water  supply,  'Distribution  systems, 
•Model  studies,  'Analog  models,  *Analog  compu- 
ters, Computer  programs,  Water  distribution  (Ap- 
plied), Systems  analysis,  Mathematical  models, 
Design  flow,  Pipelines,  Transportation,  Pumps. 

A  technique  for  solving  hydraulic  network  flow  dis- 
tribution problems  using  a  standard  analog  com- 
puter is  presented.  This  method  can  be  applied  to 
networks  which  include  various  hydraulic  com- 
ponents such  as  valves  and  pumps.  The  indirect 
analog  simulation  proposed  has  the  advantage  that 
only  a  standard  analog  computer  is  needed  and  not 
specially  constructed  direct  analog  devices.  In  ad- 
dition, analog  simulation  is  particularly  useful  for 
carrying  out  parametric  studies  and,  therefore,  is  a 
valuable  design  tool.  Examples  are  presented  which 
illustrate  the  technique  used  for  solving  the  flow 
distribution  problems.  Also  the  examples  are  used 
to  compare  the  analog  solutions  to  those  obtained 
by  a  conventional  Hardy-Cross  analysis,  and  the 
analog  solutions  are  shown  to  be  very  accurate. 
(Woodard-USGS) 
W72-00571 


MATHEMATICAL     MODELING     OF     WATER 
DISTRIBUTION  SYSTEMS, 

General  Electric  Company,  Philadelphia,  Pa.  Re- 
entry and  Environmental  Systems  Div. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-00715 


PERFORMANCE  OF  A  TWIN-WALL  TRICKLE 
IRRIGATION  HOSE, 

Texas    A    and    M    Univ.,    Lubbock.    Agricultural 

Research  and  Extension  Center. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-00927 

8D.  Soil  Mechanics 


COMPUTERIZED  SLOPE  STABILITY;  SLIP 
SURFACE  DEFINED  BY  A  POLYNOMIAL  OF 
ANY  DEGREE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00594 


SAMPLE    USES   OF   COMPUTERIZED   SLOPE 
STABILITY  SOLUTIONS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-00595 


COMMENTS  ON  SOME  OF  THE  PHYSICAL 
CHEMICAL  QUESTIONS  ASSOCIATED  WITH 
THE  ANALYSIS  OF  WATER  IN  EARTH 
MATERIALS, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00967 


AQUARIUS     STUDY     -     ENGINEERING     AND 
ECONOMIC  CONSIDERATIONS, 

Bechtel  Corp.,  San  Francisco,  Calif. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00972 


8E.  Rock  Mechanics  and 
Geology 


COMMENTS  ON  SOME  OF  THE  PHYSICAL 
CHEMICAL  QUESTIONS  ASSOCIATED  WITH 
THE  ANALYSIS  OF  WATER  IN  EARTH 
MATERIALS, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00967 


PROJECT  AQUARIUS-GEOHYDROLOGIC  IN- 
VESTIGATION, 

Arizona  Univ.,  Tuscon. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-00971 

8F.  Concrete 

Brookhaven  National  Lab.,  Upton,  NY.  06Design 
Studies  on  Multistage  Flash  Distillation  Vessels, 
For  primary  bibliographic  entry  see  Field  03A. 
W72-00618 


WHAT'S  NEW  IN  WATER  AND  SEWER  PIPE, 

American  Society  of  Civil  Engineers,  New  York. 
K.A.Godfrey,  Jr. 

Civil  Engineering,  American  Society  of  Civil  En- 
gineers, October  1 970.  p  46-5  1 ,  1 2  fig. 

Descriptors:  'Pipes,  'Seepage,  'Linings,  'Sewers, 

Water    supply,     Epoxy     resins,     Plastics,    Joints, 

Asbestos    cement.    Asphalt,    'Concrete,    Texas, 

California. 

Identifiers:      'Dallas     (Tex),     Galveston     (Tex), 

Modesto  (Calif). 

Two  1,300  foot  10  inch  ID  drains  have  been  em- 
placed  using  a  moving  form  which  casts  the  non- 


reinforced  concrete  pipe  at  a  rate  of  up  to  30  ft  per 
hours.  Forty-two  miles  of  2  inch  to  6  inch  PVC  pipe 
was  laid  in  Texas  at  a  rate  of  8  miles  per  day  using 
the  Badger  equipment  introduced  to  the  U.  S.  in 
early  1970.  In  Galveston,  Texas,  Truss  Pipe  with  an 
infiltration  specification  of  100  gal  per  in.  pipe 
diameter  per  day  for  heads  up  to  10  feet  is  being 
used.  The  pipe  is  made  of  ABS  plastic  in  diameters 
of  8  to  15  in.  and  sections  can  be  bonded  using  a 
primer  and  cement  which  is  paired  on.  A  1 ,600  foot 
run  of  14  inch,  polyethylene  Sclair  pipe  has  been 
laid  to  carry  pulp  mill  wastes.  Tests  have  shown  the 
polyethylene  has  seven  times  more  resistance  to 
abrasion  by  wood  chips  and  other  materials  as  did 
the  asbestos-cement  pipe  it  replaced.  Eight 
thousand  feet  of  8  and  10  in.  concrete  pipe  is  being 
relined  with  6  and  8  in.  polyethylene  Uni-Pipe.  This 
procedure  is  cheaper  than  cleaning  and  mechani- 
cally applying  relining.  Lenths  of  pipe  are  butt 
welded  using  heat  with  weld  strengths  of  80  to 
1 20%  of  pipe  strength.  Dallas,  Texas  is  fighting  the 
infiltration  problem,  in  part,  by  the  use  of  PVC 
couplings  to  join  pipes  of  different  dimensions.  In 
Modesto,  California,  a  5,500  foot  24  inch  concrete 
pipe  was  lined  with  an  18  inch  Techite  liner  jacked 
through  the  entire  length  of  the  pipe  from  one 
jacking  pit.  (Goessling-Texas) 
W72-00903 


8H.  Rapid  Excavation 


SYMPOSIUM  ON  ENGINEERING  WITH 
NUCLEAR  EXPLOSIVES. 

American  Nuclear  Society,  Washington,  D.C.;  and 
Atomic  Energy  Commission,  Washington,  D.C. 

Available  from  the  National  Technical  Information 
Service  as  CONF  700101,  Vols  1  and  2,  $6.00/set, 
$0.95  microfiche.  AEC  Conference  Paper  CONF 
700101,  Vol  1  and  Vol  2,  Jan.  14-16,  1970,  Las 
Vegas,  Nev.  1785  p. 

Descriptors:  'Water  yield,  'Water  conservation, 
'Water  quality  control,  'Surface  waters,  'Ground- 
water, 'Water  pollution  control,  'Water  pollution 
sources,  'Water  treatment,  'Nuclear  explosions, 
Engineering  structures.  Hydraulic  structures,  Ex- 
cavation, Dams,  Cost-benefit  theory.  Seismic  stu- 
dies, Arizona,  California. 

Identifiers:  Peaceful  uses,  Nuclear  energy,  Benefit- 
risk,  Population  exposure.  Legal  limitations, 
Plowshare. 

This  symposium  on  'Engineering  with  Nuclear  Ex- 
plosives' reports  to  the  Plowshare  community,  both 
national  and  international,  the  progress  achieved 
since  April  1964,  the  date  of  the  Third  Plowshare 
Symposium.  In  structuring  the  technical  presenta- 
tions, contributions  of  broadest  interest  were 
placed  at  the  beginning,  thus  forming  a  common 
base  of  current  information  and  applied  science  un- 
derstanding developed  in  support  of  Plowshare 
technology.  Sessions  of  speciality  or  pertaining  to 
specific  areas  of  application  and  engineering  follow 
logically  in  the  program.  The  Plenary  Session 
reviewed  the  current  status  of  the  Plowshare  Pro- 
gram from  the  technical,  government,  and  industri- 
al points  of  view.  The  1  12  papers  presented  at  15 
technical  sessions  covered  all  technical  aspects  of 
the  Plowshare  Program.  The  conference  summary 
reviewed  principal  themes,  areas  of  significant  ad- 
vance, and  subjects  requiring  further  attention  that 
emerged  during  the  technical  conference.  (See  also 
W72-00967  thru  W72-00974)  (Houser-NSIC) 
W72-00966 


COMMENTS  ON  SOME  OF  THE  PHYSICAL 
CHEMICAL  QUESTIONS  ASSOCIATED  WITH 
THE  ANALYSIS  OF  WATER  IN  EARTH 
MATERIALS, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

Edward  Catalano. 

Available  from  the  National  Technical  Information 

Service  as  CONF  700101,  Vol  1  and  2,  $6.00  for 

two  volumes,  $0.95  microfiche.  AEC  Conference 
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Paper  CONF-700101,  Vol  1,  Proceedings  -  Sym- 
posium on  Engineering  with  Nuclear  Explosives, 
Jan  14-16,  1970,  Las  Vegas,  Nevada,  p  493-504. 

Descriptors:  'Engineering  geology,  'Seismic  pro- 
perties, *Rock  properties,  'Seismology,  *Nuclear 
explosions,  'Excavation,  'Earth  materials,  'Rock, 
•Analytical  techniques,  Water  analysis.  Research 
and  development,  Technology,  Geochemistry, 
Geophysics,  Soil  analysis,  Seismic  studies. 

The  quantitative  analysis  of  the  water  content  of 
earth  materials  is  of  great  importance  in  various 
aspects  of  the  Plowshare  Program.  The  require- 
ments for  water  analyses  encompass  a  wide  variety 
of  problems  from  predictions  of  the  strengths  of 
earth  materials  to  the  disposition  of  radioactive  ele- 
ments in  the  cavities  and  craters  created  by  nuclear 
devices.  Water  analyses  are  also  useful  in  areas 
other  than  Plowshare  where  the  problems  are 
geochemical  and  geophysical  in  nature,  such  as 
predicting  seismic  damage  in  various  geological  re- 
gions. A  single,  general  method  of  analysis  to  yield 
pertinent  information  for  such  a  wide  variety  of 
requirements  does  not  exist,  and  it  is  doubtful  that 
one  could  be  found.  The  purpose  of  this  report  is  to 
establish  a  workable  set  of  definitions  to  examine 
the  specific  problem  at  hand  and  to  point  the  way 
to  one  or  more  analytical  methods  that  can  yield 
pertinent  information.  The  intention  is  to  explore 
some  of  the  subtleties  of  the  questions  regarding 
water  analyses  in  earth  materials  in  enough  detail 
so  that  some  of  the  commonly  overlooked 
questions  can  be  recognized.  A  few  specific 
methods  of  analyses  are  discussed.  (See  also  W72- 
00966)  (Houser-NSIC) 
W72-00967 


REVIEW  -  WATER  RESOURCES  DEVELOP- 
MENT, 

California  Univ.,  Berkeley. 

David  K.Todd. 

Available  from  the  National  Technical  Information 

Service  as  CONF  700101,  Vol  1  and  2,  $6.00  per 

set,    $0.95    microfiche.    AEC    Conference    Paper 

CONF  700101,  Vol  2,  p   1160-1163,  January  14- 

18,  1970. 

Descriptors:  'Water  resources  development, 
•Nuclear  explosions,  'Construction,  'Excavation, 
'Craters,  'Environmental  effects,  'Biology,  Ecolo- 
gy, Radioactivity  effects,  Radioecology,  Popula- 
tion, Water  pollution  effects.  Water  pollution 
sources.  Hazards,  Legal  aspects,  Economic  justifi- 
cation. Geologic  investigations,  Hydrologic 
aspects,  Regulation,  Air  pollution. 
Identifiers:  Population  exposure,  Atmospheric  pol- 
lution. Legal  limitations,  Critical  nuclide  pathway. 

Possibilities  of  employing  nuclear  explosives  to 
develop  and  manage  water  resources  for  the 
benefit  of  man  have  been  studied.  Experimental 
and  theoretical  studies  have  been  undertaken.  Ap- 
plications have  been  considered  including  site  stu- 
dies for  particular  projects.  Attention  has  been 
given  to  the  economics  of  specific  applications,  to 
hazards  and  safety  problems,  to  legal  limitations,  to 
geologic  and  hydrologic  considerations,  and  to  ef- 
fects on  water  quality.  The  net  result  of  this  effort 
has  been  the  development  of  a  large  body  of 
knowledge  ready  to  be  drawn  upon  wherever  and 
whenever  needed.  Nuclear  explosives  are  impor- 
tant tools  for  water  resources  development;  they 
must  be  carefully  selected  so  as  to  serve  their  in- 
tended purpose  at  minimum  cost  with  few  side  ef- 
fects. Results  of  the  studies  indicate  the  following 
conclusions:  ( 1  )  Although  there  are  important  en- 
vironmental limitations,  no  major  technical  obsta- 
cles exist  to  the  creation  of  properly  located 
nuclear  craters  or  chimneys  for  water  resources 
management.  (2)  Nuclear  craters  and  chimneys 
have  potentially  important  applications  for  a 
variety  of  water  resources  purposes.  (3)  The 
economic  feasibility  of  constructing  nuclear  craters 
and  chimneys  for  water  resources  projects  can  be 
demonstrated  in  many  situations.  (4)  More  defini- 
tive information  should  derive  with  time  from  test 
detonations  and  related  studies  which  arc  under- 


way in  fields  other  than  water  resources.  (See  also 

W72-00966)  (Houser-NSIC) 

W72-00968 


IN 


WATER- 


NUCLEAR         EXPLOSIVES 
-RESOURCE  MANAGEMENT, 

Geological  Survey,  Washington,  D.C. 

Arthur  M.  Piper. 

Available  from  the  National  Technical  Information 

Service  as  CONF  700101,  Vol  2,  $6.00  per  set, 

$0.95  microfiche.  AEC  Conference  Paper  CONF 

700 101,  Vol  2,  p  1164-1  168,  January  14-18,  1970. 

Descriptors:  'Nuclear  explosions,  'Construction, 
'Craters,  'Excavation,  'Streamflow,  'Canal  con- 
struction, Cost-Benefit  analysis.  Economic  justifi- 
cation, Water  storage,  Water  yield  improvement, 
Groundwater  recharge,  Hydrologic  aspects,  Air 
pollution,  Contamination  (Air),  Contamination 
(Water),  Tritium,  Legal  aspects. 
Identifiers:  Peaceful  uses,  Accelerated  flow,  Re- 
tarc. 

Nuclear  explosives  afford  diverse  tools  for  manag- 
ing our  water  resources.  These  include  principally: 
the  rubble  column  of  a  fully  contained  un- 
derground detonation,  the  similar  rubble  column  of 
a  retarc,  the  crater  by  subsidence,  the  throwout 
crater  of  maximum  volume  (the  latter  either  singly 
or  in-line),  and  the  ejecta  of  a  valley-slope  crater. 
By  these  tools,  one  can  create  space  in  which  to 
store  water,  either  underground  or  on  the  land  sur- 
face-in the  latter  instance,  to  a  considerable 
degree  independently  of  the  topography.  Un- 
derground, one  can  accelerate  movement  of  water 
by  breaching  a  confining  bed,  a  partition  of  a  com- 
partmented  aquifer,  or  some  other  obstruction  in 
the  natural  'plumbing  system.'  Finally,  on  the  land 
surface,  one  can  modify  the  natural  pattern  of 
water  flow,  by  canals  excavated  with  in-line 
detonation.  In  all  these  applications,  the  potential 
advantage  of  a  nuclear  explosive  rests  chiefly  in  un- 
dertakings of  large  scale,  under  a  consequent  small 
cost  per  unit  of  mechanical  work  accomplished.  In- 
creased water  storage  and  movement  underground 
also  have  some  practical  limitations  which  are  dis- 
closed. (See  also  W72-00966)  (Houser-NSIC) 
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PROJECT  AQUARIUS  -  CONTROL  OF 
RADIOISOTOPES  AND  SAFETY, 

Arizona  Univ.,  Tucson.  Dept.  of  Nuclear  Engineer- 
ing. 

RoyG.  Post. 

Available  from  the  National  Technical  Information 
Service  as  CONF  700101,  Vol  2,  $6.00/set,  $0.95 
microfiche.  AEC  Conference  Paper  CONF 
700 1 01,  Vol  2,  p  1169-1 173,  Jan  14-18,  1970. 

Descriptors:  'Nuclear  explosions,  'Structural  en- 
gineering, 'Structural  geology,  Structures,  'Water 
yield,  'Water  yield  improvement,  Water  pollution, 
Water  pollution  sources,  Pollution  abatement, 
Water  resources,  Hydrologic  aspects,  Engineering 
geology,  Radioisotopes,  Public  health,  Toxicity, 
Benefits,  Arizona. 

Identifiers:  Arizona  Atomic  Energy  Commission, 
Benefit-Risk. 

The  potential  application  of  nuclear  explosives  to 
the  development  of  water  resources  provides  real 
hope  for  substantial  increases  in  the  availability  of 
water  from  our  natural  water  supplies.  A  wide 
range,  exploratory  project  sponsored  by  the  United 
States  Atomic  Energy  Commission,  the  Bureau  of 
Reclamation,  the  Arizona  Atomic  Energy  Commis- 
sion, and  The  University  of  Arizona  was  conducted 
by  the  Hydrology  and  Water  Resources  Office,  the 
Department  of  Nuclear  Engineering,  and  various 
state  and  federal  governmental  agencies  in  explor- 
ing the  potential  applications  of  nuclear  explosives 
for  developing  water  resources  in  the  State  of 
Arizona.  The  primary  objective  of  the  project  was 
of  a  scouting  nature,  a  reconnaissance  effort  to  as- 
sess the  potential  for  Arizona.  This  work,  Project 
Aquarius,  is  at  an  early  state  and  any  significant 
conclusions  arc  certainly  premature.  Since  this  is  a 


survey,  detailed  analyses  are  not  justified.  Our  pur- 
pose is  to  define  limiting  problems  and  estimate  our 
ability  to  solve  them.  We  do  not  seek  to  formulate  a 
detailed  solution  until  the  project  has  been  defined 
better.  In  addition  to  the  technological  aspects  of 
the  project,  it  is  suggested  that  a  strong  public  rela- 
tions program  is  advisable.  (See  also  W72-00966) 
(Houser-NSIC) 
W72-00970 


PROJECT  AQUARIUS--GEOHYDROLOGIC  IN- 
VESTIGATION, 

Arizona  Univ.,  Tuscon. 

William  J.  Ganus. 

Available  from  the  National  Technical  Information 

Service  as  CONF  700101,  Vol  2,  $6.00/set,  $0.95 

microfiche.     AEC     Conference     Paper,     CONF. 

700101,  Vol  2,  p  I  174-1  183,  Jan  14-18,  1970. 

Descriptors:  'Nuclear  explosions,  'Hydrogeology, 
'Water  storage,  'Watersheds  (Basins),  'Dam  con- 
struction, 'Rock  mechanics.  Surface  runoff.  Sur- 
face drainage.  Rainfall-runoff  relationships.  Sur- 
face waters.  Watershed  management.  Aquifers, 
Groundwater,  Radioisotopes,  Water  pollution, 
Water  pollution  sources,  Arizona,  Rock  fill,  Land- 
slides. 

A  general  discussion  of  geological  and  hydrologic 
conditions  for  a  canyon  site  in  North-central 
Arizona  is  given.  Groundwater  recharge  by  crater- 
ing  in  alluvial  materials  is  rated  as  the  second  most 
favorable  application  and  a  site  in  South-eastern 
Arizona  is  discussed  Other  applications  are 
presented  but  hold  less  promise  due  to  lack  of 
geohydrologic  and  nuclear  explosion  data  necessa- 
ry for  proper  evaluation.  Primary  consideration 
was  given  to  distance  of  site  from  population  cen- 
ters and  to  the  quantity  of  water  that  could  be 
developed  and  managed.  For  surface  water 
resource  development  by  nuclear  explosions,  addi- 
tional considerations  for  site  selection  included 
canyon  shape  for  landslide,  throw-out  or  rock-fill 
techniques,  canyon  meanders  necessary  for  diver- 
sion channels,  low  permeable  rock  types  for 
minimizing  problems  of  radioisotope  migration, 
and  a  clear  identification  of  any  groundwater 
system  that  could  be  affected.  In  the  site  selection 
for  recharge  craters,  considerations  included 
adequate  subsurface  storage  space,  aquifer  charac- 
teristics favorable  to  recharge  and  recovery,  sub- 
surface lithologic  type  and  distribution  that  would 
permit  control  of  radioisotopes  by  either  monitor- 
ing or  removal,  suspended  sediment  load  of  water 
source,  and  estimated  increased  efficiency  of  artifi- 
cial recharge  over  natural  recharge  (See  also  W72- 
00966)  (Houser-NSIC) 
W72-00971 


AQUARIUS  STUDY  -  ENGINEERING  AND 
ECONOMIC  CONSIDERATIONS, 

Bechtel  Corp.,  San  Francisco,  Calif. 

Roger  F.  Griffin. 

Available  from  the  National  Technical  Information 

Service  as  CONF  700101,  Vol  2,  $6.00  per  set, 

$0.95  microfiche.  AEC  Conference  Paper,  CONF 

700101,  Vol  2,  p  1  184-1  197,  January  14-18,  1970. 

Descriptors:  'Construction  costs,  'Nuclear  explo- 
sions, 'Structural  engineering,  'Structural  geology, 
'Structures,  Rockfill  dams,  Damsites,  Locations, 
Topography,  Air  pollution,  Soil  contamination, 
Water  pollution,  Water  pollution  sources. 
Seismology,  Tritium. 

Identifiers:  Nuclear  quarrying,  Throwout  Dam,  Re- 
tarc Dam. 

Surface  storage  behind  a  dam  created  with  the  use 
of  nuclear  explosives  was  selected  for  the  major  ef- 
fort, primarily  because  it  could  afford  the  most 
valid  direct  comparison  between  nuclear  and  con- 
ventional methods.  This  paper  will  focus  on  the  en- 
gineering and  economic  considerations  involved  in 
developing  and  evaluating  three  concepts  for  con- 
structing a  rockfill  dam  using  nuclear  explosives 
Engineering  development  and  economic  evaluation 
of  the  concepts  was  the  principal  responsibility  of 
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Field  08— ENGINEERING  WORKS 
Group  8H  — Rapid  Excavation 

Bcchtel  Corporation  as  a  consultant  in  the  study  to 
the  Arizona  Atomic  Energy  Commission.  We  de- 
pended heavily  on  information  supplied  by  the 
Federal  participants,  notably  the  U.S.  Bureau  of 
Reclamation  for  site  data  and  the  U.S.  AEC's 
Lawrence  Radiation  Laboratory  for  information  on 
nuclear  explosives  effects.  Since  the  study  report 
has  not  yet  been  published  and  additional  material 
is  still  forthcoming,  some  of  the  information 
presented  such  as  the  cost  estimates,  may  be  sub- 
ject to  change  and  should  be  considered  prelimina- 
ry. (See  also  W72-00966)  (Houser-NSIC) 
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THE  USE  OF  A  RUBBLE  CHIMNEY  FOR 
DENITRIFICATION  OF  IRRIGATION  RETURN 
WATERS, 

Stanford  Univ.,  Palo  Alto,  Calif. 

Roy  B.  Evans,  and  Paul  Kruger. 

Available  from  the  National  Technical  Information 

Service  as  CONF  700101,  Vol  2,  $6.00/set,  $0.95 

microfiche.     AEC     Conference     Paper,     CONF 

700101,  Vol  2,p  1222-1245, Jan  14-18,  1970. 

Descriptors:  'Nuclear  explosion,  'Filters, 
*Diatomaceous  earth,  *Porous  media,  *Waste 
water  treatment,  *Denitrification,  'Nitrates, 
Eutrophication,  Irrigation  water,  Aquatic  algae, 
Biological  properties,  Water  pollution  effect, 
Water  pollution  sources,  Cost  comparisons,  Benefi- 
cial use,  Water  quality,  California,  Biocontrol, 
Cost-benefit  theory. 
Identifiers:  Rubble  Chimney,  San  Joaquin  Valley. 

The  use  of  water  for  irrigation  seriously  reduces  the 
quality  of  the  water.  Irrigation  return  water  may 
have  high  concentrations  of  salts,  pesticides,  and 
plant  nutrients,  and  discharge  of  the  return  flows 
into  rivers  or  other  receiving  waters  can  seriously 
affect  the  quality  of  the  receiving  waters.  The  in- 
creased availability  of  cheap  fertilizers  has  had  the 
undesirable  side-effect  of  increasing  concentra- 
tions of  nitrogen  and  phosphorus  in  irrigation 
return  flows.  The  presence  of  these  elements  can 
be  troublesome.  Both  are  nutrients  necessary  for 
the  growth  of  algae,  and  in  some  situations  their 
presence  may  result  in  severe  algal  blooms  in  the 
receiving  waters.  Their  removal  from  waste  water  is 
considered  difficult  and  expensive.  Biological 
denitrification  has  been  proposed  as  a  means  of 
removing  nitrates  from  waste  waters  to  control 
eutrophication  in  receiving  waters.  A  potential  use 
for  this  method  is  the  treatment  of  irrigation  return 
waters  containing  high  concentrations  of  nitrate- 
nitrogen,  since  direct  discharge  of  such  wastes  may 
cause  objectionable  algal  growth  in  the  receiving 
waters.  For  example,  the  process  may  be  used  to 
treat  agricultural  waste  waters  in  the  San  Joaquin 
Valley  in  California,  where  an  estimated  580,000 
acre-feet/year  of  return  waters,  containing  20  mg/l 
of  nitrate-nitrogen,  will  require  disposal  by  AD. 
2020.  This  paper  presents  the  results  of  a  prelimi- 
nary investigation  of  the  feasibility  of  using  a  rubble 
chimney  as  a  biological  filter  for  denitrification. 
(See  also  W72-00966)  (Houser-NSIC) 
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A  SUMMARY  REPORT,  1965-1971. 

Texas   A   and   M    Univ.,  College   Station.   Water 

Resources  Inst. 

For  primary  bibliographic  entry  see  Field  09D. 

W72-00758 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 

A  SUMMARY  REPORT,  1965-1971. 

Texas  A  and  M  Univ.,  College  Station.  Water 
Resources  Inst. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  1 1 7,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Texas  Water  Resources  Institute 
Summary  Report,  June  197  1 .  74  p.  OWRR  Project 
A-999-TEX(3). 

Descriptors:  'Water  resources  development, 
'Reviews,  'Texas  surface  waters.  Groundwater, 
Water  conservation,  Water  quality.  Economic  im- 
pact, Ecology,  Recreation,  Projects,  Education, 
Training. 

Identifiers:  'Water  resources  summary  report 
(Texas). 

Information  is  presented  on  the  accomplishments 
of  the  Texas  Water  Resources  Institute  from  its  in- 
itiation to  June  1971.  The  Institute  was  reorganized 
in  1964  when  the  name  was  changed  from  the 
Water  Research  and  Information  Center  to  the 
Water  Resources  Institute.  The  scope  of  the  In- 
stitute program  was  broadened  so  that  the  or- 
ganization could  better  serve  the  water  research 
needs  of  Texas  and  complement  the  graduate  and 
undergraduate  academic  programs  in  fields  related 
to  water  resources  at  Texas  A  and  M  University. 
The  Institute's  objectives  and  the  research,  train- 
ing, and  public  service  programs  designed  to  ac- 
complish these  objectives  are  summarized  under 
the  following  categories:  ( 1 )  Water  Resources 
Planning,  (2)  Water  Conservation,  (3)  Water 
quality,  (4)  Economic  Impact,  (5)  Ecology,  (6) 
Recreation  and  Esthetics,  (7)  Water  Resources  In- 
formation Services,  (8)  Projects,  and  (9)  Educa- 
tion and  Training.  ( Woodard-USGS) 
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10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


A  SUMMARY  REPORT,  1965-1971. 

Texas  A   and   M    Univ.,  College   Station.   Water 

Resources  Inst. 

For  primary  bibliographic  entry  see  Field  09D. 

W72-00758 


BIBLIOGRAPHY  OF  WATER  RESOURCES  OF 
THE  HAWAIIAN  ISLANDS, 

Hawaii      Univ.,      Honolulu.      Water      Resources 

Research  Center. 

Rose  T.  Pfund,  and  Dorothy  L.  Steller. 

Available   from    National   Technical    Information 

Service  as  PB-204  234,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Technical  Report  No  50,  July  1971. 

142  p.  OWRR  A-024-HIO). 

Descriptors:     Water    resources,    'Bibliographies, 
'Hawaii,  'Publications,  Documentation. 
Identifiers:  KWIC  index. 

This  bibliography  is  a  comprehensive  compilation 
of  approximately  1,500  publications  of  studies  on 
water  resources  of  the  Hawaiian  Islands  up  to  the 
Year  1966  collated  by  the  IBM  KWIC  (keyword  in 
context)  program. 
W72-00805 


BOTTOM  DEPOSITS, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-00847 


CONCEPTS  OF  COAGULATION, 

Clemson    Univ.,    S.C.    Dept.    of    Environmental 
Systems  Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-00905 

BIOLOGICAL   CONCENTRATION    AND    TUR- 
NOVER    OF     RADIONUCLIDES      IN      FOOD 
CHAINS:  A  BIBLIOGRAPHY, 
Oak     Ridge     National     Lab.,    Tenn.     Ecological 
Sciences  Div. 

For  primary  bibliographic  entry  see  Field  05C. 
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INDEXED  BIBLIOGRAPHY  ON  EFFECTS  OF 
RADIONUCLIDES  AND  IONIZING  RADIATION 
ON  ECOLOGICAL  SYSTEMS, 

Oak  Ridge  National  Lab,  Tenn.  Nuclear  Safety  In- 
formation Center. 
For  primary  bibliographic  entry  see  Field  05C. 

W72-00978 


LIVESTOCK  WASTES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-00988 


THE  QUEST  FOR  ENVIRONMENTAL  QUALI- 
TY: FEDERAL  AND  STATE  ACTION,  1969-70. 

Advisory  Commission  on  Intergovernmental  Rela- 
tions, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 

W72-01052 
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ABILENE  (KAN) 
Air  Structure  Speeds  Sludge  Drying, 
W72-00901  5D 

ABSTRACTS 

Environmental  Law  Abstracts,  Volume  1, 
W72-00998  5G 

ACACIA 

Herbicidal  Control  of  Acacia, 

W72-00884  4A 

ACCIDENTS 

In  Re  Sincere  Navigation  Co.  (Governmental 
Recovery  of  Expenses  Incurred  in  Investigating 
Wreck  to  Determine  if  Navigational  Hazard 
Created). 

W72-00741  6E 


Water  Pollution, 
W72-00790 


6E 


The   Effect  of  Major  Industrial  Spills  Upon 
Stream  Organisms, 
W72-00934  5C 

ACIDS 

The   Effect   of   Major  Industrial   Spills   Upon 
Stream  Organisms, 
W72-00934  5C 

ACTINOMYCETES 

Bacterial  Changes  in  Two  Selected  Sewage 
Lagoons  at  Tuskegee  and  Their  Relation  to 
Biochemical  Oxygen  Demand  and  Dehydrogenase 
Activity, 

W72-00938  5D 

ACTIVATED  CARBON 

Design  and  Operation  of  Adsorber  Systems, 
W72-00909  5D 

ADDITIVES 

Feed  Additive  Residues  in  Poultry  Manure, 
W72-00987  5B 

ADJUDICATION  PROCEDURE 

Landers  V.  East  Texas  Salt  Water  Disposal  Co. 
(Joinder  of  Polluters  as  Defendants). 
W72-00585  6E 


Montana  Water  Law  Problems, 
W72-00635 
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Legal  Aspects:    Private   Remedies   for  Water 
Pollution, 
W72-01065  6E 

ADMINISTRATION 

Water,  Water  Everywhere — But-A  Study  of  the 
Politico-Administrative  Aspects  of  Water 
Development  in  Montana, 

W72-00637  6E 

Upper    Trinity    River    Basin    Comprehensive 
Sewerage  Plan,  Volume  I. 
W72-00640  5D 

Upper    Trinity    River    Basin    Comprehensive 
Sewerage  Plan,  Volume  II. 
W72-00641  5D 

Some  Water  Quality  Management  Aspects  in 
California  Water  Resources  Development, 
W72-01066  5G 

ADMINISTRATIVE  AGENCIES 

Introduction  of  a  Bill  to  Establish  an  Environ- 
mental Quality  Administration, 
W72-00793  6E 

Tennessee  Water  Quality  Control  Act  of  1971. 


W72-01038  6E 

Pollution  of  Waters  of  State  by  Oil. 
W72-01039  6E 

Mississippi  Air  and   Water  Pollution  Control 
Act. 
W72-01061  5G 

ADMINISTRATIVE  DECISIONS 

Chillisquaque  Creek  Watershed  Ass'n  v.  Sani- 
tary Water  Bd.  (Administrative  Discretion  in 
Granting  Permits  for  Waste  Discharges). 

W72-00704  6E 

Environmental  Law-Consideration  Must  be 
Given  to  Ecological  Matters  in  Federal  Agency 
Decisions-Zabel  V. 

W72-01003  5G 

Certain  Salt  Water  Pollution  of  Underground 
Water  Supply  is  an  Involuntary  Conversion  for 
Purposes  of  Section  1033  of  the  Internal  Revenue 
Code  of  1954. 

W72-01015  6C 

Water  Quality   Control  in  California:  Citizen 
Participation  in  the  Administrative  Process, 
W72-01021  5G 

ADSORPTION 

Movement    and    Adsorption    of    Pesticides    in 
Sterilized  Soil  Columns, 
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Design  and  Operation  of  Adsorber  Systems, 
W72-00909  5D 

Municipal  Wastewater  Treatment  by  Physical 
and  Chemical  Methods, 

W72-00937  5D 

AERATION 

Weyerhaeuser's  Treatment  of  Pulp  and  Paper 
Wastes  at  The  PLYMOUTH,  North  Carolina 
Complex, 

W72-00920  5D 

Evaluation  of  a  Proprietary  Waste  Treatment 
System  Aboard  the  USCGE  Alert  (WMEC-630) 
Based  at  Cape  May,  New  Jersey, 

W72-00928  5D 

AEROBIC  BACTERIA 

Bacterial  Changes  in  Two  Selected  Sewage 
Lagoons  at  Tuskegee  and  Their  Relation  to 
Biochemical  Oxygen  Demand  and  Dehydrogenase 
Activity, 

W72-00938  5D 
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AGRICULTURE 

Managing  our  Environment. 

W72-00846  5G 

AIR 

Semiannual  Report  of  Environmental  Levels  of 
Radioactivity  in  the  Vicinity  of  the  Lawrence 
Livermore  Laboratory,  Jan. -June  1971, 

W72-00965  5B 
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Stora-Broby  Recovery  Process  for  Semichemi- 
cal  Pulp  Mills, 
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Basic  Oxygen  Process  Water  Treatment, 
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Investigation  on  Pb-210  Concentrations  in  Vari- 
ous Regions  of  India, 


AIR  VENTILATION 

Effect   of   Type    of    Housing    and    Litter   on 
Production  of  Broilers, 
W72-00980  5C 

ALASKA 

Trillingham  V.  Alaska  Housing  Authority  (Pol- 
lution of  Percolating  Waters). 

W72-00575  6E 

ALBEDO 

Radiationbudget  at  Little  America  V,  1957, 
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ALGAL  CONTROL 
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Quality  Control, 
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of  Micronutrients, 
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ALGORITHMS 

Algorithms  for  Computing  the  Water  Regime  of 
Landscapes  for  a  Mathematical  Model  of  Migra- 
tion Processes  (Algoritmy  ischisleniya  vodnogo 
rezhima  landshaftov  sushi  dlya  matematicheskoy 
modeli  migratsionnykh  protsessov), 

W72-00807  2D 

ALLIGATOR  HARBOR 

Gulf  Intracoastal  Waterway  Project,  Carrabelle 
to  St.  Marks  River,  Fla. 

W72-01120  4A 

ALLUVIAL  CHANNELS 

Three-Dimensional  Stability  Analysis  of  Open 
Channel  Flow  over  an  Erodible  Bed, 
W72-00835  2J 

AMMONIA 

Effect  of  Ventilation  on  the  Gas  Concentration 
in  a  Part-slatted  Piggery, 
W72-00985  5C 

ANAEROBIC  BACTERIA 

Bacterial  Changes  in  Two  Selected  Sewage 
Lagoons  at  Tuskegee  and  Their  Relation  to 
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Activity, 
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ANAEROBIC  CONDITIONS 

Anaerobic  Digestion  of  Thickened  Sludge, 
W72-00935  5D 

ANAEROBIC  DIGESTION 

Treatment   of   Supernatants   and   Liquids   As- 
sociated with  Sludge  Treatment, 
W72-00910  5D 

Anaerobic  Digestion  of  Thickened  Sludge, 
W72-00935  5D 

ANALOG  COMPUTERS 

Analog  Analysis  of  Water  Distribution  Net- 
works, 
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An  Investigation  of  Mixed   Methods   for  the 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural   Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,   D.  C.  20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


M.  NATURE  OF  WATER 

LB.  Aqueous  Solutions  and 
Suspensions 


rHE  EFFECT  OF  HERBICIDES,  PESTICIDES, 
IND  FERTILIZERS  ON  THE  OPTICAL  PRO- 
PERTIES OF  WATER, 

Missouri  Univ.,  Kansas  City.  Dept.  of  Physics, 
rtarvin  R.  Querry,  and  Richard  C.  Waring. 
Available  from  National  Technical  Information 
Service  as  PB-204  814,  $3.00  in  paper  copy,  $0.95 
n  microfiche.  Completion  Report,  Aug  13,  1971. 
14  p,  10  fig,  30  ref,  2  append.  OWRR  A-030-MO 
2). ' 

Jescriptors:  "Infrared  radiation,  *Aqueous  solu- 
ions,  Herbicides,  Fertilizers,  Pesticides,  'Optical 
>roperties,  Water  analysis,  'Analytical  techniques, 
'ollutant  identification,  Potassium  compounds, 
\mmonium  compounds,  'Spectrophotometry, 
dentifiers:  'Reflectance  spectra,  Reflectometers. 

rhe  relative  infrared  reflectances  of  aqueous  solu- 
:ions  of  K2S04,  NH4H2P04,  and  (NH2)2CO  were 
■neasured  for  radiant  flux  incident  at  about  70  deg. 
Distilled  water  was  the  reflectance  standard.  The 
absolute  reflectances  of  the  aqueous  solutions  were 
:omputed  by  using  the  relative  reflectances,  one  of 
the  Fresnel  equations,  and  the  optical  constants  of 
water.  The  optical  constants  of  the  solutions  were 
computed  by  applying  a  Kramers-Kronig  analysis 
to  the  absolute  reflectances  spectra.  The  relative 
reflectances,  absolute  reflectances  and  optical  con- 
stants are  presented  in  graphical  and  tabular  form; 
spectral  signatures  characteristic  of  the  solute  are 
discussed. 
W72-01334 


THERMODYNAMIC  PROPERTIES  OF  BRINE, 

Oklahoma     State     Univ.,     Stillwater.     Dept.     of 

Mechanical  Engineering. 

A.  M.  Elgawhary,  and  A.  M.  Rowe. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  497,  $3.00  in  paper  copy,  $0.95 

in     microfiche.     Oklahoma     Water     Resources 

Research  Institute,  Stillwater,  Completion  Report, 

Nov  1,1971.  53  p,4  append.  OWRR  A-019-OKLA 

0). 

Descriptors:  'Thermal  pollution,  Mathematical 
models,  'Brines,  Water  pollution  control,  Aqueous 
solutions,  'Thermal  properties.  Water  tempera- 
ture, Spraying,  Heated  water. 

Identifiers:  'Spray  cooling,  'NaCl  solutions,  Pure 
water,  Staging. 

The  objectives  were  two-fold:  ( 1 )  to  determine  ex- 
perimentally the  therodynamic  properties  of  salt 
solutions,  and  (2)  to  use  these  properties  to 
develop  a  mathematical  model  to  evaluate  spray 
pond  cooling  of  fresh  water  or  brine  as  a  means  of 
controlling  thermal  pollutions.  Correlations  were 
developed  to  predict  the  thermodynamic  proper- 
ties of  NaCl  solutions.  Procedures  were  developed 
to  measure  secondary  effects  on  properties  of  two 
salt  solutions.  The  properties  of  NaCl  solutions 
were  used  in  the  prediction  of  decrease  in  liquid 
temperature  by  spray  cooling  either  hot  water  or 
hot  NaCl  solutions  for  a  range  of  weather  condi- 
tions. 
W72-01341 


C13  AND  018  COMPOSITIONS  IN  SOME 
FRESH-WATER  CARBONATES  ASSOCIATED 
WITH  ULTRAMAFIC  ROCKS  AND  SERPEN- 
TINITES:  WESTERN  UNITED  STATES, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-01522 


CALCIUM-MAGNESIUM   CARBONATE  SOLID 
SOLUTIONS        FROM        HOLOCENE        CON- 


GLOMERATE CEMENTS  AND  TRAVERTINES 
IN  THE  COAST  RANGE  OF  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-01523 


02.  WATER  CYCLE 
2A.  General 


REGRESSION  ANALYSIS  OF  NONLINEAR 
CATCHMENT  SYSTEMS, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Civil  En- 
gineering. 
V.J.  Bidwell. 

Water  Resources  Research,  Vol  7,  No  5,  p  1118- 
1126,  October  1971.3  fig,  2  tab,  1 2  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Simu- 
lation analysis,  'Mathematical  models,  'Regres- 
sion analysis,  'Statistical  models.  Routing,  Unit 
hydrographs,  Input-output  analysis,  Systems  analy- 
sis, Time  series  analysis,  Streamflow  forecasting, 
Synthetic  hydrology. 

Catchments  may  be  considered  to  be  nonlinear 
systems  with  rainfall  input  and  streamflow  output. 
These  systems  are  analyzed  by  using  a  discrete 
form  of  the  nonlinear  convolution  integrals  in  con- 
junction with  stepwise  multiple  regression  to  obtain 
a  prediction  equation  from  rainfall  and  streamflow 
records.  The  analytical  techniques  employed  have 
practical  applications  in  the  continuous  simulation 
of  complex  catchment  behavior.  Two  rural 
catchments  were  modeled  to  verify  the  methods 
and  the  results  were  satisfactory.  (Knapp-USGS) 
W72-01122 


ADEQUACY  OF  MARKOVIAN  MODELS  WITH 
CYCLIC  COMPONENTS  FOR  STOCHASTIC 
STREAMFLOW  SIMULATION, 

Instituto    Venezolano    de    Investigaciones    Cien- 

tificas,  Caracuas. 

I.  Rodriquez-Iturbe,  D.  R.  Dawdy,  and  L.  E. 

Garcia. 

Water  Resources  Research,  Vol  7,  No  5,  p  1127- 

1143,  October  1971.  9  fig,  5  tab,  16  ref. 

Descriptors:  'Statistical  models,  'Stochastic 
processes,  'Markov  processes,  'Mathematical 
models,  'Rainfall-runoff  relationships,  Simulation 
analysis.  Time  series  analysis,  Synthetic  hydrology, 
Correlation  analysis,  Statistical  methods. 
Identifiers:  Stochastic  hydrology,  Stochastic 
models. 

Deterministic  hydrologic  cycles  may  not  exist  from 
physical  and  statistical  points  of  view.  The  spectra 
of  streamflow  series  vary  with  time,  and  this  varia- 
tion suggests  the  nonstationary  character  of  the 
data.  Demodulation  techniques  were  used  to  study 
the  statistical  character  of  the  amplitude  and  phase 
of  the  annual  streamflow  cycle.  The  use  of  the 
results  may  be  used  in  models  for  simulation.  A 
case  study  was  performed  with  several  Markovian- 
type  models.  The  seasonal  variation  in  the  standard 
deviation  should  be  incorporated  in  any  model 
used  for  design.  The  type  of  distribution  used  for 
the  random  component  does  not  have  a  great  in- 
fluence on  streamflows  generated  for  storage 
design.  Great  care  should  be  taken  when  using 
logarithmic  models  because  they  may  produce  very 
distorted  synthetic  traces  when  improperly  used. 
(Knapp-USGS) 
W72-01123 


AN    AUTOMATIC    SOLUTION    FOR    THE    IN- 
VERSE PROBLEM, 

Ecole  Nationale  Superieure  des  Mines  de  Pans, 

Fontainbleau    (France).    Lab.    of    Mathematical 

Hydrogeology. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-01137 


A  MODEL  FOR  THE  SIMULATION  OF 
STREAMFLOW  DATA  FROM  CLIMATIC 
RECORDS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

J.  W.  Porter,  and  T.  A.  McMahon. 

Journal  of  Hydrology,  Vol  13,  No  4,  p  297-324, 

September  1971.  12  fig,  2  tab,  38  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Simu- 
lation analysis,  'Mathematical  models.  Computer 
programs,  Infiltration,  Interception,  Routing,  Per- 
colation, Groundwater  movement,  Evapotranspira- 
tion,  Climatic  data. 
Identifiers:  Australia. 

A  digital  computer  model  of  the  rainfall-runoff 
process  operates  on  a  time  interval  of  one  day  or 
one  hour.  The  model  attempts  to  synthesize  the 
component  processes  into  a  system  with  a  high 
degree  of  physical  correspondence  to  the 
catchment  situation.  It  is  intended  for  use  in  an  en- 
gineering context  and  employs  Philip's  infiltration 
theory,  a  nonlinear  catchment  routing  procedure, 
and  nonlinear  groundwater  storages.  Evapotrans- 
piration  is  estimated  using  Mcllroy's  combination 
or  evaporimeter  data.  The  Dandenong  Creek  (Vic- 
toria, Australia),  is  gaged  at  Dandenong.  It  incor- 
porates areas  of  the  developing  urban  sprawl  of 
eastern  Melbourne.  A  direct  comparison  of 
recorded  and  simulated  flows  was  made  for  three 
sample  years,  including  the  best  (1960)  and  the 
worst  ( 1957)  obtained.  The  correlation  coefficient 
of  daily  flows  for  this  period  was  0.77  and  for 
monthly  flows  the  correlation  coefficient  was  0.87. 
Slightly  higher  correlation  coefficients  have  been 
obtained  at  the  expense  of  the  objective  function. 
(Knapp-USGS) 
W72-01147 


OROHYDROGRAPHIC  INCONSISTENCIES'  IN 
THE  RELIEF  OF  THE  SOVIET  FAR 
NORTHEAST  (OB 

'OROGIDROGRAFICHESKIKH 
NESOGLASIYAKH'  V  REL'YEFE  KRAYNEGO 
SEVERO-VOSTOKA  SSSR), 
A.  A.  Naymark. 

Izvestiya  Vsesoyuznogo  Geograficheskogo 
Obshchestva,  Vol  102,  No  1,  p  18-22,  January- 
February,  1970.  5  fig,  4  ref. 

Descriptors:  'Geomorphology,  'Orography, 
'Topography,  Geologic  time.  Recent  epoch, 
Pleistocene  epoch,  Quaternary  period.  Drainage, 
Glaciation,  Erosion,  Land  subsidence.  Mountains, 
Valleys,  Watersheds  (Basins),  Terraces  (Geologi- 
cal), Arctic  Ocean,  Pacific  Ocean. 
Identifiers:  'USSR,  'Soviet  Far  East,  'Orohydrog- 
raphy,  Drainage  networks.  Reconstruction, 
Peneplains,  Uplift. 

The  geomorphological  literature  on  the  Soviet  Far 
East  frequently  describes  situations  which  may  be 
termed  'orohydrographic  inconsistencies,'  which 
relate,  in  some  cases,  to  the  unconformable  super- 
position of  the  present-day  drainage  network  on  an 
older  one  and,  in  other  cases,  to  large  orographic 
elements  such  as  mountain  ranges  and  massifs. 
Four  types  of  orohydrographic  discrepancies  were 
described:  ( 1 )  Late  Pleistocene  and  Holocene  cap- 
tures in  areas  of  the  main  watershed  dividing  the 
Arctic  and  Pacific  Ocean  basins,  as  illustrated  by 
capture  in  the  upper  reaches  of  the  Chernaya 
River;  (2)  Holocene  reconstructions  associated 
with  the  unconformable  superposition  of  a 
drainage  network  on  a  vacated  relief  following  the 
melting  of  glaciers,  as  seen  in  the  postglacial  recon- 
struction of  the  drainage  network  in  upper  reaches 
of  the  Pegtymel'  and  Palyavaam  rivers;  (3)  recon- 
structions associated  with  an  uplifted  and  dissected 
Eopleistocene  peneplain,  as  evidenced  by  the  dis- 
section of  an  old  valley  in  the  Northern  Anyuy 
Range  by  more  youthful  valleys;  and  (4)  an- 
tecedent valley  areas  developed  from  an  uplifted 
and  deformed  pre-Pliocene  peneplain  as  exem- 
plified by  the  crossing  of  the  Penzhina  Range  by  the 
Talovka  River.  (Josefson-USGS) 
W72-01159 
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STUDY  OF  SWAMP  BIOCOENOSES,  (IN  RUS- 
SIAN), 

N.  I.  P'Yavchenko,  and  A.  A.  Nitsenko,  and  M.  S. 
Boch. 

Izv  Akad  Nauk  Sssr  Ser  Biol.  4.  553-561.  1970  En- 
glish summary 

Identifiers:     Aeration,     Biocoenoses,     Formation, 
Moisture,  Peat,  Soil,  Swamp. 

Owing  to  their  metabolism  and  energy  specificity 
swamps  should  be  regarded  as  remote  representa- 
tives of  dry  ground  biocenoses  comparable  to  water 
biocoenoses.  Some  swamps  are  related  to  the  latter 
since  they  form  due  to  gradual  overgrowth  of 
water.  Swamp  biogeocoenoses  are  primarily  deter- 
mined by  an  excess  of  moisture  and  poor  soil  aera- 
tion, and  dominance  of  hydro-  and  hydrophytic 
plants  usually  characterized  by  layers  of  peat.  The 
formation  of  swamps  is  regarded  as  a  complicated 
internally  contradictive  process,  based  on  the  inter- 
relation and  non-biological  factors.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01286 


UNIT         HYDROGRAPH 
HAWAIIAN  SMALL 


Water      Resources 
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Hawaii      Univ.,      Honolulu 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02E 

W72-01375 


INTRODUCTION  TO  PHYSICAL  HYDROLO- 
GY. 

Methuen  and  Co.,  Ltd.,  Chorley,  R.  J.,  ed.,  (U- 
niversity  Paperback  406),  London,  England,  1971. 
211  p. 

Descriptors:  'Water  resources  development, 
'Hydrologic  cycle,  Geomorphology,  Precipitation 
(Atmospheric),  Evapotranspiration,  Soil  moisture, 
Infiltration,  Throughfall,  Overland  flow,  Ground- 
water movement,  Open  channel  flow,  Snow,  Ice, 
Glaciers,  Floods,  Hydrograph  analysis,  Streamflow, 
Climatology. 
Identifiers:  'Geography. 

The  theme  of  this  book  is  that  the  study  of  water 
provides  a  logical  link  between  an  understanding  of 
physical  and  social  environments.  Each  chapter 
develops  this  theme  by  proceeding  from  the  many 
aspects  of  water  occurrence  to  a  deeper  un- 
derstanding of  natural  environments  and  their  fu- 
sion with  the  activities  of  man  in  society.  In  this  way 
water  is  viewed  as  a  highly  variable  and  mobile 
resource  in  the  widest  sense.  Not  only  is  it  a  com- 
modity which  is  directly  used  by  man  but  it  is  often 
the  mainspring  for  extensive  economic  develop- 
ment, commonly  an  essential  element  in  man's 
aesthetic  environment  which  provides  the  stage  for 
his  activities.  The  subjects  discussed  include:  the 
world  hydrological  cycle;  the  basin  hydrological  cy- 
cle; the  drainage  basin  as  the  fundamental 
geomorphic  unit;  precipitation;  the  assessment  of 
precipitation;  evaporation  and  transpiration;  soil 
moisture;  infiltration,  throughflow,  and  overland 
flow;  groundwater;  open  channel  flow;  the  hydrolo- 
gy of  snow  and  ice;  the  flood  hydrograph;  river 
regimes;  and  long-term  precipitation  trends.  (See 
also  W72-01434  thru  W 72-01 443 )  (Knapp-USGS) 
W72-01433 


GROUND  WATER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geolo- 
gy- 

J.  P.  Waltz. 

In:  Introduction  to  Physical  Hydrology,  Methuen 
and  Co.,  Ltd.,  (University  Paperback  406),  Lon- 
don, England,  p  122-130,  1971.  3  fig,  1  tab,  6  ref. 

Descriptors:  'Groundwater,  'Hydrology, 

'Groundwater  movement,  'Hydrogeology,  Geolo- 
gy, Aquifers,  Aquifer  characteristics,  Structural 
geology,  Sediments,  Particle  size,  Porosity, 
Permeability,  Topography,  Hydrologic  budget. 
Confined  water,  Perched  water,  Darcys  law, 
Hydrologic  cycle. 


Groundwater  is  water  which  occurs  beneath  the 
surface  of  the  earth  within  saturated  zones  where 
the  hydrostatic  pressure  is  equal  to  or  greater  than 
atmospheric  pressure.  The  volume  of  water  which 
can  be  held  within  earth  materials  is  controlled  by 
the  porosity  of  the  materials.  Porosity  is  usually  ex- 
pressed as  a  decimal  fraction  or  as  a  percentage. 
For  example,  a  rock  specimen  which  contains 
pores  or  open  spaces  equal  to  one-fourth  the  total 
volume  of  the  specimen  would  have  a  porosity  of 
25%.  In  granular  sediments,  porosity  is  not  directly 
affected  by  the  size  of  the  grains,  but  is  affected  by 
the  uniformity  of  size,  the  shape,  and  the  packing 
characteristics  of  the  grains.  The  ease  with  which 
water  can  move  through  earth  materials  is  a  func- 
tion of  the  permeability  of  the  materials.  The 
permeability  of  granular  earth  materials  is  greatly 
affected  by  the  size  of  grains  as  well  as  by  the 
shape,  packing,  and  uniformity  of  size  of  grains. 
Permeability  can  be  expressed  as  a  rate  of 
discharge  per  unit  area  (e.g.  gallons/day/sq.  ft.) 
under  controlled  hydraulic  conditions.  Porosities 
and  permeabilities  for  geologic  materials  are  tabu- 
lated. Groundwater  flow  velocities  in  nature  may 
vary  in  the  extreme  from  several  feet  per  second  to 
less  than  a  foot  per  year.  The  normal  rate  of  flow  of 
groundwater  is  probably  between  5  ft/yr  and  5 
ft/day.  (See  also  W72-01433)  (Woodard-USGS) 
W72-01434 


THE  WORLD  HYDROLOGICAL  CYCLE, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 
Research. 
R.G.Barry. 

In:  Introduction  to  Physical  Hydrology,  Methuen 
and  Co.,  Ltd.,  (University  Paperback  406),  Lon- 
don, England,  p  8-26,  1971.  10  fig,  6  tab,  23  ref. 

Descriptors:  'Hydrologic  cycle,  'Hydrologic 
budget,  'Water  balance,  'Earth  (Planet), 
Precipitation  (Atmospheric),  Evaporation,  Con- 
densation, Runoff,  Surface  waters.  Groundwater, 
Oceans,  Glaciers,  Climatology,  Snowmelt,  Water 
vapor,  Hydrology,  Water  circulation.  Atmosphere, 
Moisture. 

The  exchanges  of  water  involved  in  the  various 
stages  of  the  hydrological  cycle  are  evaporation, 
moisture  transport,  condensation,  precipitation, 
and  runoff.  These  components  are  examined  on  a 
global  basis.  The  interdependence  of  the  various 
components  of  the  hydrological  cycle  makes  it  ap- 
parent that  a  change  in  any  climatic  parameter  may 
have  far-reaching  repercussions.  For  instance,  a  1  % 
increase  in  evaporation  from  the  tropical  oceans 
would  cool  a  200-m  layer  by  3  degrees  C  in  fifty 
years.  It  is  estimated  that  at  the  Quaternary  glacial 
maximum-the  Illinoian,  Riss,  or  Saale  glacial  -  ice 
affected  an  area  3  times  that  of  the  present  ice 
cover  with  5  times  the  present  mass.  Different  cal- 
culations of  ice  volume  indicate  a  lowering  of  159 
m  during  the  Illinoian  maximum.  The  actual  sea- 
level  change  in  the  glacierized  areas  was  com- 
plicated by  the  isostatic  depression  of  the  con- 
tinents due  to  their  ice  load.  As  climate  started  to 
ameliorate  towards  the  end  of  the  last  glacial 
period  the  increased  runoff  from  the  melting 
icecaps  caused  an  eustatic  rise  in  sea  level.  This  is 
considered  to  have  begun  about  18,000  years  ago, 
when  sea  level  was  some  105-120  m  below  the 
present  level,  and  proceeded  rapidly  until  about 
6,000  years  ago.  (See  also  W72-01433)  (Woodard- 
USGS) 
W72-01435 


THE  BASIN  HYDROLOGICAL  CYCLE, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
R.  J.  More. 

In:  Introduction  to  Physical  Hydrology,  Methuen 
and  Co.,  Ltd.,  (University  Paperback  406),  Lon- 
don, England,  p  27-36,  1971.  3  fig,  8  ref. 

Descriptors:  'River  basins,  'Hydrology, 
'Hydrologic  cycle,  'Water  balance,  'Watersheds 
(Basins),  Precipitation  (Atmospheric),  Evapora- 
tion, Runoff,  Evapotranspiration,  Water  storage, 
Streamflow,  Surface  waters,  Groundwater,  Model 


studies,  Analytical  techniques,  Analog  models. 
Systems  analysis,  Computer  programs,  Hydrologic 
budget. 

The  components  of  the  basin  hydrological  cycle 
and  the  relationships  between  them  are  described 
in  five  main  ways:  by  natural  analogs,  hardware 
models,  synthetic  systems,  partial  systems,  and  the 
'black  box'  approach.  The  river-basin  cycle  is 
viewed  as  inputs  of  precipitation  distributed 
through  a  number  of  storages  by  a  series  of  trans- 
fers, leading  to  outputs  of  basin  channel  runoff, 
evapotranspiration,  and  deep  outflow  of  ground- 
water. The  gross  operation  of  the  basin  hydrologi- 
cal cycle  may  be  approximated  as:  Precipitation- 
— Basin  channel  runoff  ..  Evapotranspiration  .. 
Changes  in  storage.  (See  also  W72-01433) 
(Woodard-USGS) 
W72-01436 


THE  ASSESSMENT  OF  PRECIPITATION, 

Institute  of  Hydrology,  Wallingford  (England). 
J.C.  Rodda. 

In:  Introduction  to  Physical  Hydrology,  Methuen 
and  Co.,  Ltd.,  (University  Paperback  406),  Lon- 
don, England,  p  77-81,  197 1.  2  fig,  4  ref. 

Descriptors:  'Precipitation  (Atmospheric),  'Rain- 
fall, 'Rain  gages,  Reviews,  Instrumentation,  Rain- 
fall      disposition,       Equipment,       Methodology, 
Hydrologic  data,  Data  collections. 
Identifiers:  'Precipitation  assessment. 

The  transformation  of  point  measurements  of  rain- 
fall into  an  estimate  of  the  mean  for  an  area  can  be 
carried  out  in  several  ways.  Where  gages  are  evenly 
distributed  over  an  area  and  relief  is  subdued,  use 
can  be  made  of  the  arithmetic  mean.  The  construc- 
tion of  Thiessen'  polygons  around  each  gage  would 
record  weight  according  to  the  area  of  the  polygon 
around  it.  This  method  is  objective  by  contrast  with 
the  isohyetal  and  isopercentile  techniques,  which 
are  largely  subjective.  One  other  method  is  the  use 
of  regression  analysis,  but  this  is  only  successful  in 
regions  where  topography  controls  the  distribution 
of  rain.  The  error  in  determining  the  mean  rainfall 
for  an  area  is  appreciable,  even  when  the  most 
satisfactory  instruments  are  combined  with  the  best 
technique  of  network  design  and  computation  of 
the  mean.  Where  snow  is  important  this  error  will 
be  even  greater.  (See  also  W 72-0 143 3)  (Woodard- 
USGS) 
W72-01437 


PRECIPITATION, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 
Research. 
R.  G.  Barry. 

In:  Introduction  to  Physical  Hydrology,  Methuen 
and  Co.,  Ltd.,  (University  Paperback  406),  Lon- 
don, England,  p  60-76,  1971.6  fig,  3  tab,  34  ref. 

Descriptors:  'Precipitation  (Atmospheric), 
'Hydrology,  Snow,  Rain,  Hail,  Sleet,  Climatology, 
Cloud  physics.  Condensation,  Cyclones,  Storms, 
Precipitation  intensity.  Rainfall  disposition,  Orog- 
raphy. 

The  major  categories  of  precipitation  include: 
Dew,  Fog-drip,  Drizzle,  Rain,  Sleet,  Snowflakes, 
Snowgrains,  Snow  pellets,  Ice  pellets,  and  Hail. 
Three  main  types  of  precipitation,  according  to  the 
mode  of  uplift  to  the  air,  include:  (a)  'Convective 
type'  precipitation,  (b)  'Cyclonic  type'  precipita- 
tion, and  (c)  Orographic  precipitation.  In  the  strict 
sense  orographic  precipitation  implies  that 
precipitation  occurs  over  high  ground  when  none  is 
falling  on  the  surrounding  plains.  More  frequently, 
it  is  a  component  of  the  total  precipitation  resulting 
from  the  effect  of  orography  on  the  basic  convec- 
tive and  cyclonic  mechanisms.  The  effect  is  depen- 
dent on  the  size  of  the  barrier  and  its  alignment 
with  respect  to  the  wind.  Over  narrow  uplands  the 
horizontal  scale  may  be  insufficient  for  maximum 
cloud  buildup,  and  precipitation  may  be  carried 
over  the  crest-line  by  the  wind,  causing  a  lee-side 
maximum.  In  middle  and  higher  latitudes  where 
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ishore  westerlies  are  forced  to  rise  sharply  over 
>astal  mountains  precipitation  may  increase  with 
sight  up  to  2,000  m  (6,500  ft)  or  more.  A 
idespread,  perhaps  even  global,  characteristic  of 
jnfall  is  the  occurrence  of  most  of  the  annual 
•tal  on  a  few  days.  Half  of  the  annual  precipitation 
accounted  for  by  13%  of  the  rain  days  in  the 
enya  Rift  Valley,  16%  in  the  basin  of  the  upper 
olorado  River,  and  1 0- 1 5%  in  Argentina.  At  Con- 
>rd.  New  Hampshire,  6%  of  the  rain  days  gave 
1%  of  the  total  precipitation  during  1885-1935. 
tiis  characteristic  seems  to  be  independent  of  the 
ecipitation  regime,  annual  total,  and  geographi- 
,1  location.  (See  also  W72-01433)  (Woodard- 
SGS) 
72-01438 


VAPORATION  AND  TRANSPIRATION, 

olorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 

esearch. 

.  G.  Barry. 

:  Introduction  to  Physical  Hydrology,  Methuen 

id  Co.,  Ltd.,  (University  Paperback  406),  Lon- 

>n,  England,  p  82-97,  1971.  8  fig,  21  ref. 

escriptors:  *  Evaporation,  *Evapotranspiration, 
Water  balance,  *Hydrologic  cycle,  'Hydrology, 
umidity.  Latent  heat,  Water  vapor,  Solar  radia- 
jn.  Temperature,  Atmosphere,  Kinetics,  Cli- 
ates,  Meteorology,  Vegetation,  Topography,  Soil 
oisture,  Mathematical  studies,  Analytical 
chniques,  Hydrologic  budget. 

et  transfer  of  water  molecules  into  the  air  occurs 
ily  if  there  is  a  vapor-pressure  gradient  between 
le  evaporating  surface  and  the  air,  i.e.  evaporation 
nil  when  the  relative  humidity  of  the  air  is  100%. 
vaporation  from  a  moist  surface  involves  a  change 
f  state  from  liquid  to  vapor,  and  therefore  neces- 
tates  a  source  of  latent  heat.  To  evaporate  1  g  of 
ater  requires  540  cal  of  heat  at  100  degrees  C  and 
)0  cal  at  0  degrees  C.  An  external  heat  source 
ust  therefore  be  available.  This  may  be  solar 
idiation,  sensible  heat  from  the  atmosphere,  or 
om  the  ground.  Alternatively,  it  may  be  drawn 
om  the  kinetic  energy  of  the  water  molecules, 
ius  cooling  the  water  until  equilibrium  with  the  at- 
losphere  is  established  and  evaporation  ceases.  In 
:neral,  solar  radiation  is  the  principal  energy 
)urce  for  evaporation.  The  evaporation  rate  also  is 
Ffected  by  wind  speed,  since  air  movement  carries 
esh  unsaturated  air  to  the  evaporating  surface. 
Within  approximately  1  mm  of  the  surface  the  up- 
ard  movement  of  vapor  is  by  individual  molecules 
molecular  diffusion'),  but  above  this  surface 
oundary  layer  turbulent  air  motion  ('eddy  diffu- 
on')  is  responsible.  The  temperature  of  the 
vaporating  surface  also  affects  evaporation.  At 
igher  temperatures  more  water  molecules  can 
:ave  the  surface  due  to  their  greater  kinetic  ener- 
y.  Salinity  depresses  the  evaporation  rate  in  pro- 
ortion  to  the  solution  concentration.  For  sea 
ater  the  rate  is  about  2-3%  lower  than  for  fresh 
ater.  (See  also  W72-01433)  (Woodard-USGS) 
/72-01439 


HE  HYDROLOGY  OF  SNOW  AND  ICE, 

lichigan  Univ.,  Ann  Arbor.  Dept.  of  Geography. 
4.  G.  Marcus. 

K  Introduction  to  Physical  Hydrology,  Methuen 
nd  Co.,  Ltd.,  (University  Paperback  406),  Lon- 
on,  England,  p  153-161,  1971.  5  fig,  5  ref. 

>escriptors:  *Hydrology,  *Snow,  *Ice,  'Hydrolog- 
:  budget,  'Glaciers,  Water  balance,  Hydrologic 
ata,  Climates,  Hydrologic  cycle,  Glacial  drift, 
.akes,  Oceans,  Water  sources,  Frost,  Hail,  Melt 
later.  Snowfall,  Water  equivalent,  Mass  transfer. 

inow  and  ice  are  significant  elements  of  the  world 
lydrological  system.  Snow  and  ice  are  present  in 
he  atmosphere,  in  lakes  and  rivers  and  oceans,  on 
he  land,  and  even  beneath  the  earth's  surface, 
iometimes  their  appearance  is  brief  and  local,  as  in 
he  sudden  snow  flurry  or  the  hailstorm.  In  other 
ilaces  snow  and  ice  dominate  the  earth's  surface, 
n  recent  geological  time  -  some   10,000-20,000 


years  ago  -  continental  glaciers  covered  about  32% 
of  the  earth's  land  surface.  Much  of  that  ancient  ice 
has  receded  and  disappeared,  yet  some  10%  of  the 
land  surface  remains  covered  by  glaciers,  while  7% 
of  the  ocean  surface  is  coated  by  pack  or  sea  ice  at 
their  maximum  winter  extent.  An  additional  22%  of 
the  earth's  land  surface  is  underlain  by  zones  of 
permanently  frozen  ground.  Seasonal  snow  coats 
the  continents  throughout  the  mid-latitudes;  and 
even  at  the  Equator,  the  higher  mountain  summits 
are  capped  by  snow  and  ice.  Over  99%  of  glacier 
ice  is  found  in  Antarctica,  Greenland,  and  islands 
of  the  Arctic  Archipelago.  In  principle,  the 
seasonal  snow  cover  responds  to  energy  and 
moisture  fluxes  as  do  glaciers.  Inputs  and  outputs 
determine  the  mass  budget,  and  the  only  distinc- 
tions are  in  scale  and  time.  (See  also  W72-01433) 
(Woodard-USGS) 
W72-01440 


THE  FLOOD  HYDROGRAPH, 

Institute  of  Hydrology,  Wallingford  (England). 
J.  C.  Rodda. 

In:  Introduction  to  Physical  Hydrology,  Methuen 
and  Co.,  Ltd.,  (University  Paperback  406),  Lon- 
don, England,  p  162-175,  1971.  5  fig,  14  ref. 

Descriptors:  *Floods,  'Hydrographs,  'Streamflow, 
*Design  flood,  *Model  studies,  Hydrology, 
Hydrologic  cycle,  Hydrologic  budget.  Base  flow, 
Peak  discharges,  Precipitation  (Atmospheric), 
Water  balance,  Runoff,  Topography,  Vegetation, 
Flood  forecasting,  Flood  control. 

Where  the  quantity  of  runoff  from  a  river  basin  is 
measured  continuously,  a  graph  of  flow  as  a  func- 
tion of  time  is  obtained.  This  discharge  hydrograph 
expresses  the  sequence  of  relationships  that  occur 
between  runoff  and  the  other  components  of  the 
basin  water  balance,  together  with  their  adjust- 
ments to  the  physical  characteristics  of  the  basin.  A 
precise  method  of  predicting  the  size  and  shape  of 
the  flood  hydrograph  is  invaluable  to  the  hydrolo- 
gist  for  flood-warning  purposes  and  for  providing 
the  basic  information  for  the  design  of  spillways, 
culverts,  bridges,  and  similar  structures.  Some 
floods  are  caused  by  dam  bursts,  earth  movements, 
and  high  tides,  but  these  are  rare  by  comparison 
with  the  floods  due  to  intense  rain  or  rapid  snow 
melt.  In  the  case  of  rain-induced  floods  the  path  of 
the  storm  in  relation  to  the  alignment  of  the  basin, 
the  size  of  the  storm,  and  its  rate  of  movement  are 
important,  as  well  as  the  intensity  and  amount  of 
rain.  Once  the  rain  has  reached  the  surface  of  the 
basin,  the  rate  and  amount  of  runoff  will  be  in- 
fluenced by  such  factors  as  the  current  evaporation 
and  infiltration  rates,  the  soil  moisture  status,  and 
the  type  of  land  use.  Several  model  concepts  for 
flood  hydrographs  are  described.  (See  also  W72- 
01433)  (Woodard-USGS). 
W72-01441 


RIVER  REGIMES, 

Oxford  Univ.  (England).  School  of  Geography. 
R.  P.  Beckinsale. 

In:  Introduction  to  Physical  Hydrology,  Methuen 
and  Co.,  Ltd.,  (University  Paperback  406),  Lon- 
don, England,  p  176-192,  1971.  6  fig,  27  ref. 

Descriptors:  *Rivers,  Regime,  *Streamflow, 
*Streamflow  forecasting,  Hydrologic  data.  Hydro- 
graphs,  Channel  morphology,  Hydrology, 
Hydrologic  cycle,  Precipitation  (Atmospheric), 
Runoff,  Topography,  Vegetation,  Evaporation, 
Seepage,  Water  balance,  Hydrologic  budget,  River 
basins,  Water  yield. 

The  regime  of  a  river  is  defined  as  the  variations  in 
the  river's  discharge  and  is  portrayed  by  a  curve 
based  on  regular  observations.  Seasonal  variations 
in  the  natural  runoff  of  a  drainage  basin  depend 
primarily  on  the  relationships  between  climate, 
vegetation,  soils  and  rock  structure  and,  to  a  lesser 
extent,  basin  size  can  be  strictly  independent  of  cli- 
mate. The  river  regimes  of  small  and  moderately 
sized  basins  may  closely  reflect  regional  runoff  con- 
trols. The  main  watercourses  of  many  large  and 


complex  basins  often  acquire  regimes  unrepresen- 
tative of  the  territory  they  are  crossing.  The  lower 
Colorado  and  lower  Nile  are  examples.  There  are, 
however,  such  large  areas  of  the  world  within 
which  local  and  regional  river  regimes  reflect  the 
regional  climatic  rhythm  that  some  form  of  areal 
differentiation  into  river-regime  types  is  desirable. 
Hydrological  regions  have  been  identified  recently 
for  Italy,  France,  and  West  Africa.  This  areal  dif- 
ferentiation will  progress  in  accuracy  and  coverage 
as  hydrological  observations  increase,  and  will, 
without  the  need  for  extrapolation,  eventually  be 
based  entirely  on  local  measurements,  showing  the 
influence  of  both  regional  climatic  and  non-cli- 
matic factors  on  runoff.  It  will  also  be  possible  to 
distinguish  all  rivers  with  regimes  markedly  dif- 
ferent from  that  of  the  hydrological  region  they  are 
crossing.  (See  also  W72-01433)  (Woodard- 
USGS). 
W72-01442 


LONG-TERM  PRECIPITATION  TRENDS, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 
Research. 
R.  G.  Barry. 

In:  Introduction  to  Physical  Hydrology,  Methuen 
and  Co.,  Ltd;  (University  Paperback  406),  Lon- 
don, England,  p  193-203,  1971.  5  fig,  1  tab,  22  ref. 

Descriptors:  'Precipitation  (Atmospheric), 
'Hydrology,  'Time  series  analysis,  'Frequency 
analysis,  'Hydrologic  data,  Statistical  methods, 
Hydrologic  cycle,  Rain,  Snow,  Hail,  Sleet,  Cli- 
matology, Rainfall  disposition.  Earth  (Planet), 
Hydrographs,  Distribution  patterns,  Hyetographs, 
Average. 
Identifiers:  'Precipitation  trends. 

The  simplest  method  for  determining  long-term 
precipitation  trends  is  the  calculation  of  a  running 
mean  where  mean  values  are  determined  for  suc- 
cessive, overlapping  periods  of  five,  ten,  or  thirty 
years.  An  important  feature  of  the  space  and  time 
scales  of  climatic  fluctuations  is  the  tendency  for 
short-term  fluctuations  to  be  of  mainly  local  sig- 
nificance, whereas  longer-lasting  changes  affect  a 
wider  area.  For  example,  the  1939-44  drought  in 
southeast  Australia  was  apparently  local,  but  the 
protracted  dry  conditions  in  eastern  Australia  dur- 
ing 1896-1915  also  affected  other  east-coast  and 
tropical  regimes.  It  is  possible  that  the  essential  dif- 
ference between  recent  fluctuations  and  those  of 
glacial-interglacial  scale  is  one  of  increased  dura- 
tion rather  than  greater  magnitude  of  change, 
although  'feedback  effects'  between  the  at- 
mosphere and  oceans  may  perpetuate  the  initial 
change.  In  the  tropics  there  seems  to  have  been  a 
shorter  wet  season  associated  with  a  narrowing  of 
the  intertropical  convergence  zone.  The  subtropi- 
cal high-pressure  cells  apparently  intensified  and 
expanded  both  polewards  and  equatorwards,  while 
cyclones  in  the  westerlies  of  the  northern  hemi- 
sphere tended  to  shift  northward.  This  represents  a 
more  zonal  circulation,  a  tendency  which  has 
reversed  since  about  1940.  (See  also  W72-01433) 
(Woodard-USGS). 
W72-01443 


STUDY  AND  UTILIZATION  OF  THE  WATER 
RESOURCES  OF  THE  USSR,  1966-1967, 
(IZUCHENIYE  I  ISPOL'ZOVANIYE  VODNYKH 
RESURSOV  SSSR,  1966-1967  GG). 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Water 
Research. 

Izdatel'stvo  'Nauka',  Moscow,  Kuznetsov,  I.  A., 
editor-in-chief,  1970.  189  p. 

Descriptors:  'Abstracts,  'Projects,  'Water 
resources,  'Water  resources  development,  'Water 
management  (Applied),  Project  planning,  Water 
balance,  Water  requirements.  Water  supply, 
Drainage,  Irrigation,  Hydrogeology,  Groundwater, 
Runoff,  Water  pollution  control,  Waste  water  (Pol- 
lution), Reservoirs,  Regulation,  Hydraulics, 
Hydraulic  structures. 

Identifiers:  'USSR,  'Water  research,  'Water 
problems,  Regionalization,  Mineralization. 


Field  02— WATER  CYCLE 
Group  2A — General 


This  is  a  collection  of  163  abstracts  of  papers 
prepared  by  research  institutes,  planning  agencies, 
and  educational  establishments  of  the  USSR  en- 
gaged in  conducting  basic  research  in  water 
resources  and  in  studying  water-resources 
problems.  The  collection  is  designed  to  familiarize 
scientific  workers  specializing  in  hydrology  with 
current  hydrologic  research  projects  to  promote 
the  development  of  theoretical  hydrology  and  a 
program  of  water  research.  The  abstracts  are 
grouped  according  to  the  direction  of  development 
and  utilization  of  water  resources:  ( 1 )  study  of  the 
demands  placed  upon  water  resources  by  various 
branches  of  the  national  economy;  (2)  study  of  the 
quantitative  and  qualitative  characteristics  of  water 
resources;  (3)  study  of  the  principles  for  quantita- 
tive redistribution  and  qualitative  transformation  of 
water  resources;  (4)  study  of  the  movement  of 
water  masses  and  their  interaction  with  the  en- 
vironment; and  (5)  study  of  methods  for  construct- 
ing multiple-purpose  water  management  projects. 
The  collection  covers  essentially  the  hydrologic 
papers  and  articles  prepared  in  1966-67,  although 
some  text  materials  completed  and  published  dur- 
ing this  period  have  not  been  included.  (Josefson- 
USGS) 
W72-01549 


2B.  Precipitation 


A  MODEL  FOR  THE  SIMULATION  OF 
STREAMFLOW  DATA  FROM  CLIMATIC 
RECORDS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-01147 


ICE  CRYSTALS  AND  SOLAR  HALO  DISPLAYS, 
PLATEAU  STATION,  1967, 

Arctic  Inst,  of  North  America,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  02C. 

W72-01173 


THE  ANTARCTIC  ICE  SHEET  AND  ITS 
PROBABLE  BI-MODAL  RESPONSE  TO  CLI- 
MATE, 

California  Univ.,  Berkeley.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-01176 


CLIMATIC  CAUSES  OF  ALPINE  GLACIER 
FLUCTUATION,  SOUTHERN  VICTORIA 
LAND, 

Kansas  Univ.,  Lawrence.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-01177 


SNOW  ACCUMULATION  ON  THE  FIMBUL 
ICE  SHELF,  WESTERN  DRONNING  MAUD 
LAND,  ANTARCTICA, 

Geological  Survey  of  South  Africa,  Pretoria.  An- 
tarctic Div. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-01180 


SEA  ICE:  ANTARCTIC  ASPECTS, 

Melbourne  Univ.  (Australia).  Dept.  of  Meteorolo- 
gy- 

For  primary  bibliographic  entry  see  Field  02C. 
W72-01191 


THE    THERMAL   BALANCE   OF   SEA    ICE    AT 
HALLEY  BAY, 

British    Meteorological    Office,    Bracknell    (En- 
gland). 

For  primary  bibliographic  entry  see  Field  02C. 
W72-01192 


CLIMATIC  DATA  FOR  1969  OF  THE  HIGH 
METEOROLOGICAL  STATIONS  IN  THE 
GENEVA  REGION,  (IN  FRENCH), 

Conservatoire  Botanique,  Geneva  (Switzerland). 
P.  Hainard,  J.  Miege,  and  O.  Monthoux. 
Candollea.  25  (2):  229-234.  1970.  (English  sum- 
mary). 

Identifiers:  Climatic,  Geneva,  High,  Meteorologi- 
cal, Stations,  Switzerland. 

Within  the  framework  of  the  program  undertaken 
by  the  Conservatoire  botanique  of  Geneva  since 
1967,  the  data  for  1969  from  6  meterological  out- 
posts are  presented. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01193 


RAINFALL  PATTERN  AND  MONTHLY 
FORAGE  YIELDS  IN  THAL  RANGES  OF 
PAKISTAN, 

Pakistan  Forest  Inst.,  Peshawar. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-01212 


THE  ASSESSMENT  OF  PRECIPITATION, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-01437 


PRECIPITATION, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 

Research. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-01438 


RESEARCH  PROGRESS  REPORT-- 1970:  PAN- 
HANDLE RESEARCH  STATION,  GOODWELL, 
OKLAHOMA. 

Oklahoma  State  Univ.,  Goodwell.  Panhandle  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-01444 


THE  CHINESE  MONSOON, 

Hawaii  Univ.,  Honolulu.  Dept  of  Geography. 
Jen-hu  Chang. 

Geographical  Review,  Vol.  61,  No  3,  p  370-395, 
July  1971.7  fig,  64  ref. 

Descriptors:  *Monsoons,  Synoptic  analysis, 
♦Meteorological  data,  "Cyclones,  *Air  circulation, 
Anti-cyclones,  Typhoons,  Advection,  Air  masses, 
Atmosphere,  Fronts  (Atmospheric),  Weather  data. 
Atmospheric  pressure,  Cold  regions,  Distribution 
patterns,  Precipitation  (Atmospheric),  Storm 
structure,  Temperature,  Winds,  Latitudinal  studies. 
Weather  patterns. 
Identifiers:  ""China. 

Weather  changes  in  China  are  rapid  and  often  un- 
predictable. In  the  postwar  years,  a  large  amount  of 
data  has  been  accumulated  and  analyzed.  This 
paper  is  an  attempt  at  a  synthesis  of  these  studies. 
Circulation  patterns  at  both  the  surface  and  500- 
mb  level  and  meridional  cross-sections  along  120 
deg  E  are  presented  for  January  and  July.  In  Janua- 
ry, the  mean  sea-level  pressure  map  in  East  Asia  is 
dominated  by  an  anti-cyclone  centered  over  Mon- 
golia. The  cold  waves  and  cyclonic  disturbances 
that  develop  in  winter  are  related  to  the  zonal  in- 
dex, a  widely  used  circulation  intensity  indicator 
that  is  the  average  isobaric  difference  between  the 
latitudinal  circles  of  35  degrees  and  55  degrees  for 
some  or  all  longitudes.  Winter  rainfall  is  derived 
principally  from  3  synoptic  systems:  the  moving 
upper-air  troughs,  the  wave  cyclones  and  the  shear- 
lines.  The  Mai-yu  weather  is  the  monsoon  season  in 
June  and  July,  which  largely  originates  in  the  Bay 
of  Bengal  with  the  strongest  current  near  750  mb. 
Rainfall  distribution  depends  on  the  blocking  situa- 
tion to  the  north.  Thus  the  circulation  pattern 
which  leads  to  floods  in  one  part  of  east  China  may 
lead  to  summer  droughts  in  another  and  vice  versa. 
The  synoptic  systems  are  discussed  in  detail.  Vari- 


ous systems  involved  in  early  spring  and  high  au- 
tumn crisp  weather  are  also  discussed.  There  is  a 
growing  realization  that  the  moonsoon  circulation 
is  a  far  more  complex  and  a  far  less  self-contained 
system  than  the  classical  concept  of  differential 
heating  between  land  and  ocean  had  led  us  to  be- 
lieve. (Casey- Arizona) 
W72-01449 


MESO-SYSTEMS  IN  THE  ATMOSPHERE, 

Queen  Mary  Coll.  (England).  Dept.  of  Geography. 
B.  W.  Atkinson. 

Canadian  Geographer,  Vol  14,  No  4,  p  286-308 
1970.  13  fig,  42  ref. 

Descriptors:  *Air  circulation,  'Atmospheric  pres- 
sure, 'Meteorological  data,  'Fronts  (Atmospher- 
ic), 'Precipitation  (Atmospheric),  Convection, 
Topography,  Orography,  Lake  breezes,  Sea 
breezes,  Snowfall,  Winds,  Air  masses,  Weather 
forecasting. 
Identifiers:  'Mesosystems  (Atmospheric). 

In  terms  of  horizontal  dimensions,  there  are  4  con- 
stituent motion  systems  in  the  general  atmospheric 
circulation.  The  mesosystem  lies  within  the  15-150 
km  size  range,  which  is  within  a  kinetic  energy 
minimum  over  the  10-500  km  range.  Analysis  of 
meteorological  elements  as  a  prerequisite  for 
synoptic  forecasting  is  limited  to  absolute  necessi- 
ties and  consequently  many  smaller  atmospheric 
circulations  are  often  eliminated  as  random  fluc- 
tuations on  the  synoptic  scale.  Therefore,  little 
background  information  on  the  smaller  systems  has 
been  available.  This  paper  reviews  the  recent  litera- 
ture on  observation,  description  and  theory  of  at- 
mospheric mesosystems.  They  are  observed  by  a 
few  surface  and  upper-air  networks  of  close  mesh, 
radar,  Iidar,  aircraft  and  satellites.  There  are  3 
types  of  recognized  mesosystems:  ( 1 )  topographi- 
cally induced  systems,  which  are  causes  of  lee 
waves  and  lee  depressions,  wake  eddies  and  sea  and 
lake  breezes;  (2)  free  atmospheric  convective  and 
associated  systems,  including  various  types  of  con- 
vection cells,  leading  to  such  phenomena  as  synop- 
tic squall-lines;  (3)  free  atmosphere  non-convec- 
tive  systems,  which  involve  snowfall,  frontal  struc- 
tures, and  other  phenomena.  Brief  descriptions  are 
given  of  various  mesoscale  rainfall  patterns.  The 
limited  theoretical  work  is  viewed  in  the  context  of 
lee  waves,  sea  breezes  and  frontal  precipitation. 
(Casey-Arizona) 
W72-01453 


ON  THE  QUESTION  OF  THE  EXISTENCE  OF 
SINGULARITIES  IN  THE  SUMMER  RAINFALL 
OF  THE  SOUTH  AFRICAN  MAIZE  GROWING 
REGION, 

Weather  Bureau,  Pretoria  (South  Africa). 
For  primary  bibliographic  entry  see  Field  03F. 
W72-01464 


POTENTIAL  SOLAR   RADIATION  CLIMATES 

OF  MAN, 

California  Univ.,  Los  Angeles.  Dept.  of  Geography. 

W.  H.  Terjung,  and  S.  Louie. 

Annals,  Association  of  American  Geographers,  Vol 

61,  No.  3,  p.  481-500,  September  1971.  13  fig,  7 

tab,  30  ref. 

Descriptors:  'Solar  radiation,  'Climatic  data, 
'Model  studies,  'Energy  exchange,  'Latitudinal 
studies,  Physiological  ecology,  Heat  exchange, 
Theoretical  analysis,  Estimating  equations,  Cool- 
ing, Evaporation,  Convection,  Conduction. 
Identifiers:  'Bioclimatology,  Global  radiation.  Ver- 
tical objects. 

The  science  of  energy  balance  climatology  has 
been  primarily  concerned  with  energy  and  mass  in- 
terchanges at  inorganic  interfaces.  Additionally, 
most  solar  radiation  data  are  concerned  only  with 
horizontal  surfaces.  Organic  interfaces  are  mainly 
vertically  oriented  and  involve  extremely  com- 
plicated energy  exchange  patterns.  Input  and  out- 
put  sides   of  the   energy   balance   equation   are 
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discussed  for  organisms  and  a  deterministic  system 
of  models  is  developed  for  shortwave  radiation 
under  cloudless  conditions;  actual  conditions  are 
compared  with  ideal  standards.  The  investigations 
are  enlarged  to  a  latitudinal  range.  A  number  of  im- 
portant results  emerged:  ( 1 )  Each  latitude  has  a 
unique  daily  variation  of  direct  beam  solar  radia- 
tion on  man,  ranging  from  biomodal  daily  curves  to 
bell-shaped  curves;  (2)  the  daily  direct  solar  radia- 
tion in  lower  latitudes  is  relatively  low  for  low  sun 
periods;  (3)  latitudes  75-80  degrees  potentially 
receive  the  highest  noontime  input  on  earth;  (4) 
latitudes  undergo  great  fluctuations  in  daily  radia- 
tion sums  on  man  excepting  0-30  degrees,  which 
are  stable;  (5)  the  largest  potential  energy  inputs 
occur  at  the  poles  between  May  and  July;  (6)  the 
direct  solar  radiation  on  man  relative  to  that  on  a 
horizontal  interface  shows  great  seasonal  and  spa- 
tial change;  (7)  during  most  of  the  year,  man's  total 
solar  heat  load  is  affected  by  albedo  only  in  the  low 
latitudes',  (8)  except  in  summer,  direct  solar  radia- 
tion at  above  sea  level  relative  that  at  sea  level  in- 
creases exponentially  from  the  equator  to  higher 
latitudes.  (Casey-Arizona) 
W72-01468 


AN  INFORMATION  GUIDE  TO 

HYDROMETEOROLOGICAL  INSTRUMENTS 
AND  OBSERVATION  METHODS  (INFORMAT- 
SIONNYYE  MATERIALY  PO 

GIDROMETEOROLOGICHESKIM    PRIBORAM 
I  METODAM  NABLYUDENIY). 
Scientific  Research  Inst,  of  Hydrometeorological 
Instruments,  Moscow  (USSR). 

Gidrometeoizdat,  Moscow,  Khomenko,  Ya.  N., 
editor-in-chief,  NIIGMP  Collection  43,  1970.  73  p. 

Descriptors:  *Meteorology,  *Instrumentation, 
•Specifications,  "Patents,  *Measurement,  Water 
measurement,  Water  levels,  Analytical  techniques, 
Research  and  development,  Telemetry,  Hydrog- 
raphy, Hygrometry,  Precipitation  gages,  Soil 
moisture  meters,  Hydrometers,  Anemometers, 
Current  meters,  Thermometers,  Radiosondes, 
Radar. 

Identifiers:  "USSR,  Comecon,  Sensors,  Telether- 
mometers,  Psychrometers,  Pyrgeometers,  Hyp- 
someters,  Wind  vanes,  Fli-flops,  Thermoanemome- 
ters. 

This  collection  contains  a  brief  description  of  a 
large  number  of  new  hydrometeorological  instru- 
ments designed  to  measure  air  temperature,  pres- 
sure and  humidity,  wind  direction  and  velocity, 
precipitation,  snowfall,  water  levels,  water 
discharges,  velocity  of  flowing  water,  etc.  Efficien- 
cy suggestions  made  by  workers  associated  with 
central  and  regional  establishments  of  the  Main 
Administration  of  the  Hydrometeorological  Ser- 
vice of  the  USSR  were  directed  at  the  improvement 
of  various  instrument  components.  Descriptions  of 
Soviet  inventions  are  accompanied  by  Russian-lan- 
guage abstracts  of  journal  articles  on  patented  in- 
ventions appearing  in  the  non-Soviet  literature  on 
hydrometeorology,  including  abstracts  of  papers  on 
hydrometeorological  instruments  being  manufac- 
tured by  member  countries  of  the  Soviet  bloc  trade 
group  (Comecon).  (Josefson-USGS) 
W72-01550 


Descriptors:  *Snowmelt,  *  Runoff,  *  Infiltration, 
•Soil  water  movement,  *Base  flow,  Hydrographs, 
Runoff  forecasting,  Storm  runoff.  Frost,  Solar 
radiation.  Temperature,  Topography,  Small 
watersheds,  Vermont,  Precipitation  (Atmosphere), 
Rainfall-runoff  relationships. 

Identifiers:  Sleepers  River  Experimental  Watershed 
(Vt). 

During  the  snowmelt  period  of  1967,  snowmelt  ru- 
noff from  three  pastured  plots  was  measured  as  it 
moved  to  the  stream  channel  over  the  ground  sur- 
face, through  the  topsoil,  and  through  the  phreatic 
zone.  Because  of  the  presence  of  a  thin  layer  of 
concrete  frost  in  the  normally  porous  topsoil,  the 
infiltration  capacity  of  the  soil  was  reduced  to  a 
very  low  value.  Almost  one-half  of  the  meltwater 
left  the  plots  as  overland  flow.  Discharge  rates, 
total  volumes,  and  timing  of  this  portion  of  the  ru- 
noff were  strongly  controlled  by  incoming  short- 
wave radiation.  The  response  of  subsurface  flow  to 
melting  was  heavily  damped  by  storage  and  trans- 
mission of  water  in  the  soil.  Combined  daily  hydro- 
graphs  of  runoff  were  dominated  by  overland  flow. 
Comparison  of  the  timing  of  such  hydrographs  with 
concurrent  stream  channel  hydrographs  from 
basins  of  the  Sleepers  River  Experimental 
Watershed  suggests  that  overland  flow  was  a  major 
control  of  the  diurnal  fluctuations  of  streamflow. 
Previous  studies  in  the  same  area  have  demon- 
strated that  much  of  the  overland  flow  contributing 
to  the  responsive  stream  hydrographs  of  these 
basins  originates  on  saturated  areas  of  the 
watershed.  (Knapp-USGS) 
W72-01126 


EFFECT  OF  A  FREEZING  ZONE  OF  FINITE 
WIDTH  ON  THERMAL  REGIME  OF  SOILS, 

Cold   Regions   Research   and    Engineering   Lab., 

Hanover,  N.H. 

Y.  Nakano,  and  J.  Brown. 

Water  Resources  Research,  Vol  7,  No  5,  p  1226- 

1 233,  October  1971.4  fig,  4  tab,  1 9  ref. 

Descriptors:     *Freezing,     *Frozen     soils,     *Soil 
physics,    Frost,    Thermodynamics,    Mathematical 
models,  Ice,  Soil  water,  Soil  moisture,  Melting, 
Heat  transfer. 
Identifiers:  Freezing  zone  (Soils). 

Soils  may  be  classified  into  two  types  in  terms  of 
their  freezing  characteristics:  ( 1 )  granular  soil,  in 
which  pores  are  comparitively  large  and  almost  all 
the  water  freezes  at  the  freezing  point  of  water  to 
form  a  freezing  front,  and  (2)  soil  with  fine  pores, 
of  clay,  in  which  some  water  remains  unfrozen  at 
the  freezing  zone.  For  soils  having  a  very  thin  freez- 
ing zone,  the  concept  of  an  imaginary  freezing  zone 
is  introduced  for  computational  simplicity.  The 
computational  method  based  on  such  a  concept  is 
sufficiently  accurate  for  practical  applications.  For 
all  practical  purposes  is  assumed  that  the  content  of 
unfrozen  water  in  frozen  soil  is  determined  by  the 
temperature.  (Knapp-USGS) 
W72-01133 


2C.  Snow,  Ice,  and  Frost 


EVALUATION  OF  SNOW  WATER  EQUI- 
VALENT BY  AIRBORNE  MEASUREMENT  OF 
PASSIVE  TERRESTRIAL  GAMMA  RADIA- 
TION, 

National  Weather  Service,  Silver  Spring,  Md. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-01125 


RUNOFF  PROCESSES  DURING  SNOWMELT, 

Agricultural  Research  Service,  Danville,  Vt. 

T.  Dunne,  and  R.  D.  Black. 

Water  Resources  Research,  Vol  7,  No  5,  p  1160- 

1 172,  October  1971.  9  fig,  5  tab,  7  ref. 


AN  ECONOMICAL  DEVICE  FOR  OPTICALLY 
DETECTING  SNOW  DEPTH  AT  REMOTE  STA- 
TIONS, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science  and 

Biometeorology. 

I.  Dirmhirn,  and  C.  Craw. 

Water  Resources  Research,  Vol  7,  No  5,  p  1328- 

1332,  October  1971.  5  fig,  7  ref. 

Descriptors:  *Telemetry,  *Snowpacks,  *Snowfall, 
•Precipitation  gages,  *Snow  surveys,  Data  collec- 
tions, Water  equivalent,  Monitoring,  Optical  pro- 
perties, Opacity. 
Identifiers:  *Snow  depth  recorder,  *Snow  gages. 

An  instrument  that  automatically  records  remote 
snow  depth  consists  of  an  optically  monitored  sil- 
icon cell  ladder  and  an  electronics  panel  with  a 
diode  pump  to  generate  yes/no  signals  of  0  or  2 
volts.  This  system  with  minor  adaptions  can  be  in- 
tegrated into  any  telemetering  system.  Records  for 
one  snowmelt  situation  are  presented.  In  addition 


to  snow  depth,  the  record  provides  a  method  of 
determining  the  density  and  time  of  snowfall  or  rate 
of  melt  for  a  given  time  based  on  the  slope  of  the 
curve  derived  from  the  graph  of  snow  accumula- 
tion or  snowmelt.  Both  the  accumulation  and  the 
settling  of  snow  can  be  observed  with  this  device. 
(Knapp-USGS) 
W72-01139 


ICE  CRYSTALS  AND  SOLAR  HALO  DISPLAYS, 
PLATEAU  STATION,  1967, 

Arctic  Inst,  of  North  America,  Washington,  D.C. 
M.  Kuhn. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  298-303, 
1970.  1  fig,  1  tab,  6  ref. 

Descriptors:  *Snow,  *Ice,  Crystals,  *Optical  pro- 
perties, *Clouds,  Haze,  Light  intensity,  Opacity, 
Snowfall,  Precipitation  (Atmospheric). 
Identifiers:  Solar  halos,  Cirrus  clouds. 

From  December  1966  through  January  1968  an  ex- 
tensive micrometerological  program  was  operated 
at  Plateau  Station,  Antarctica,  at  an  elevation  of 
3625  m.  Net  accumulation  and  surface  density 
measured  in  this  connection  were  9. 1  cm  snow  per 
year  at  0.30  g/cc  in  1967.  Of  all  positive  contribu- 
tions to  the  net  accumulation,  the  substantial  part  is 
made  up  by  precipitation  of  ice  prisms  from  cirrus 
clouds  or  from  cloudless  skies.  This  ice  crystal 
precipitation  was  observed  on  317  days  in  1967, 
with  frequency  maxima  in  spring  and  fall  (every 
day)  and  minima  in  January  (14  days)  and  June 
(23  days).  The  intensity  varied  from  an  intermit- 
tent fall  of  single  crystals  to  strong  uniform 
precipitation  that  could  decrease  atmospheric 
transparency  by  8  percent.  Six  main  crystal  types 
were  recognized,  four  of  which  contributed  to  the 
formaton  of  solar  halo  phenomena.  Each  type  is  as- 
sociated with  a  certain  temperature  range.  (See 
also  W72-00817)  (Knapp-USGS) 
W72-01173 


A  STUDY  ON  DRIFTING  SNOW, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 

H.  Oura,  and  D.  Kobayashi. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H. 

September  3-7,  1968;  International  Association  of 

Scientific  Hydrology  Publication  86,  p  303-308, 

1970.  5  fig,  1  ref. 

Descriptors:      *Snow,     *Snowpacks,     *Sediment 
transport,  *Saltation,  Winds,  Photography,  Tem- 
perature, Bed  load,  Movement,  Antarctic. 
Identifiers:  Snow  drifting. 

As  part  of  an  investigation  aiming  to  explain  the 
relation  between  temperature  and  threshold  wind 
speed  for  snow  drifting,  the  behavior  of  snow  parti- 
cles was  studied  by  still  and  high  speed  cine  photog- 
raphy. No  evidence  was  found  of  any  surface  creep 
or  suspension  in  the  lowest  10  cm  above  the  snow 
surface  where  saltation  appears  to  be  the  sole  mode 
of  snow  transport  by  the  wind.  (See  also  W72- 
00817)  (Knapp-USGS) 
W72-01174 


THE  ANTARCTIC  ICE  SHEET, 

P.  A.  Shumsky. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  327-347, 
1970.  9  fig,  2  tab,  17  ref. 

Descriptors:  *Glaciers,  *Ice,  *Antarctic,  'Reviews, 

Regimen,   Glaciation,    Water    balance,    Velocity, 

Strain,   Shear,   Shear   stress,   Surveys,   Rheology, 

Flow. 

Identifiers:  *Antarctic  ice  sheet. 


Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


The  most  important  results  of  the  analysis  of 
glacio logical  data  published  up  to  1966  are 
reviewed.  Dimensions  form,  and  regime  of  the  An- 
tarctic ice  sheet  are  characterized.  Distributions  of 
velocity,  strain  rate,  shear  stress,  temperature,  rate 
of  melting  at  the  bottom,  and  of  the  age  of  ice  are 
computed  for  a  stationary  axi-symmetrical  model 
of  the  ice  sheet.  The  average  diameter  of  the  An- 
tarctic Ice  Sheet  is  3934  km.  It  has  a  minimum 
diameter  of  2900  km  and  a  maximum  diameter  of 
5600  km.  The  volume  of  land  based  ice  in  Antarc- 
tica, assuming  an  average  bottom  level  of  410  m,  is 
23.0  million  cu  km.  For  the  whole  continental  ice 
sheet  the  total  accumulation  rate  is  2168  cu  km  of 
water  per  year.  One  half  of  all  the  accumulation  is 
received  by  a  coastal  zone  260  km  wide,  and  only 
one  quarter  by  the  central  region  with  radius  of 
1400  km  which  represents  more  than  one  half  of 
the  entire  continental  ice  sheet  area.  The  average 
turnover  period  of  the  ice  in  a  continental  ice  sheet 
and,  therefore,  the  average  age  of  ice  in  steady 
state  conditions  is  equal  to  9.55  to  12.60  thousand 
years.  The  age  of  the  ice  grows  with  the  depth  ac- 
cording to  a  logarithmic  law.  The  oldest  ice  occurs 
on  the  bottom  at  the  boundary  melting.  If  this 
boundary  is  located  at  1400  km  from  the  center 
then  the  ice  there  must  reach  an  age  of  about 
466,000  years.  In  reality  this  figure  may  be  higher, 
due  to  the  absence  of  bottom  sliding  when  tem- 
peratures are  below  freezing.  (See  also  W72- 
00817)  (Knapp-USGS) 
W72-01175 


THE  ANTARCTIC  ICE  SHEET  AND  ITS 
PROBABLE  BI-MODAL  RESPONSE  TO  CLI- 
MATE, 

California  Univ.,  Berkeley.  Dept.  of  Geography. 
M.  B.  Giovinetto. 

In:      International      Symposium      on      Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  347-358 
1970.  2  fig,  2  tab,  21  ref.  NSF  -  GA-245. 

Descriptors:       *Glaciers,       'Antarctic,       *Water 
balance,  'Hydrologic  budget,  *Regimen,  Snowfall, 
Ablation,  Movement. 
Identifiers:  Mass  balance. 

Net  mass  budget  estimates  for  the  Amery  Ice  Shelf 
drainage  system  and  the  eastern  and  western  parts 
of  the  Ross  Ice  Shelf  system  of  Antarctica  are  com- 
bined with  an  alternate  estimate  for  the  Amery  Ice 
Shelf  system,  and  alternate  estimates  for  the  east- 
ern part  of  the  Filchner  Ice  Shelf  system.  These 
systems  make  up  the  interior  province  of  Antarc- 
tica and  their  combined  net  budget  is  estimated  to 
be  positive  and  in  the  order  of  3  times  10  to  the 
1 7th  power  grams  per  yr.  The  Ross  Ice  Shelf  system 
as  a  whole  is  the  only  system  of  the  interior 
province  for  which  the  estimate  of  a  positive  net 
budget  is  significant  ( 1 8  times  1 0  to  the  1 6th  power 
grams  per  yr.);  direct  and  indirect  evidence  con- 
firms that  the  western  part  of  the  system  has  a  posi- 
tive net  budget.  Comparison  of  the  net  budget  for 
the  interior  province  with  data  on  sea  level  change 
during  the  last  100  years  indicates  that  the  net 
budget  in  the  peripheral  province  should  be  nega- 
tive. Models  of  the  ice  sheet  suggest  that  its 
response  is  bi-modal  to  the  present  climatic  regime. 
(See  also  W72-008 17)  (Knapp-USGS) 
W72-01176 


CLIMATIC  CAUSES  OF  ALPINE  GLACIER 
FLUCTUATION,  SOUTHERN  VICTORIA 
LAND, 

Kansas  Univ.,  Lawrence.  Dept.  of  Geology. 

W.  Dort.Jr. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific  Hydrology  Publication  86,  p  358-362, 

1970.  1  fig,  1  ref. 

Descriptors:  'Glaciers,  *Regimen,  'Antarctic, 
*Glaciation,  'Hydrologic  budget,  Water  balance, 
Climatology,  Paleoclimatology,  Ablation,  Glacial 
drift,  Till,  Stratigraphy,  Dating. 


Identifiers:  Victoria  Land  (Antarctica). 

Although  southern  Victoria  Land  is  well  known  for 
the  present  development  of  oases  or  ice  free  valley 
areas,  there  is  ample  evidence  that  this  region  has 
been  much  more  extensively  glacierized  in  the  past. 
Field  evidence  suggests  that  fluctuations  of  the  al- 
pine glaciers  are  caused  by  local  climatic  variations 
in  the  mountainous  area  which,  in  turn,  reflect  re- 
gional changes.  A  climatic  episode  warmer  than  the 
present  is  postulated  as  the  cause  of  glacier  vigor 
and  advance  in  the  recently  past  history  of  southern 
Victoria  Land.  Recency  of  the  last  minor  advance 
of  local  alpine  glaciers  is  indicated  by  unstable  ar- 
rangements of  moraine  boulders,  lack  of  entrap- 
ment of  wind-blown  fines  between  the  blocks,  lack 
of  downslope  displacement  of  moraine  blocks  even 
in  precarious  positions  on  steeply-sloping  bedrock 
surfaces,  lack  of  intense  weathering  of  moraine 
boulders,  and  lack  of  extensive  dissection  of 
moraines  by  localized  meltwater  streamlets.  The 
last  alpine  glacier  advance  in  southern  Victoria 
Land  probably  coincided  with  the  Climatic  Op- 
timum of  the  Northern  Hemisphere  and  the  sub- 
sequent cooling  that  caused  glacier  starvation  coin- 
cided with  the  Northern  Hemisphere  Neoglacia- 
tion.  By  extension,  the  climate  may  now  be  un- 
dergoing a  warming  trend  that  will  result  in  in- 
creased glacier  nourishment  and  activity.  (See  also 
W72-00817)  (Knapp-USGS) 
W72-01177 


IS  THE  ANTARCTIC  ICE  SHEET  GROWING 
THICKER, 

Princeton    Univ.,   N.J.    Dept.   of  Geological   and 
Geophysical  Sciences. 
J.  Hollin. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  363-374 
1 970.  50  ref.  NSF  Grant  GA-3920. 

Descriptors:    'Glaciers,    'Glaciation,    'Antarctic, 
'Hydrology  budget,  Regimen,  Water  balance.  Cli- 
matology, Water  levels,  Sea  levels,  Paleoclimatolo- 
gy, Quaternary  period,  Pleistocene  epoch. 
Identifiers:  Antarctic  glaciation. 

The  Antarctic  ice  sheet  has  existed  for  several  mil- 
lion years,  it  has  fluctuated  but  never  disappeared, 
and  the  last  major  retreat  of  its  margin  ended 
several  thousand  years  ago.  The  evidence  for  and 
against  a  subsequent  growth  of  the  ice  sheet  center, 
on  a  time  scale  of  thousands  of  years,  includes  ice- 
and  sand-wedges,  cavernous  weathering,  and 
lichens;  possibly  advancing  glaciers  flowing  from 
the  ice  sheet  into  the  McMurdo  Oasis;  positive 
mass  budgets  for  the  ice  sheet  and  for  individual 
drainage  basins;  a  possible  sea-level  fall  over  the 
last  4000  yr;  the  aseismicity  of  Antarctica;  tem- 
perature profiles  in  the  ice  sheet;  strain  networks 
on  the  ice  surface;  deep  coring  studies;  ice  position 
surveys;  and  gravity  data.  The  most  likely  causes 
for  a  growth  of  the  ice  sheet  would  be  a  post- 
18,000  BP  accumulation  increase  over  Antarctica, 
or  else  a  build-up  in  one  or  more  basins  towards  a 
mechanical  surge.  (See  also  W72-00817)  (Knapp- 
USGS) 
W72-01178 


SNOW  ACCUMULATION  AND  ICE  MOVE- 
MENT ON  THE  ANVERS  ISLAND  ICE  CAP, 
ANTARCTICA:  A  STUDY  OF  MASS  BALANCE, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies 
A.  S.  Rundle. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  377-390, 
1970.  7  fig,  6  ref.  Grant  nos.  NSF-GA-165,  GA- 
747,andGA-529. 

Descriptors:    'Glaciers,    'Antarctic,    'Hydrologic 
budget,  Water  balance,  Ablation,  Snowfall,  Cli- 
matology,    Paleoclimatology,     Data     collections, 
Glaciation,  Movement. 
Identifiers:  'Anvers  Island  (Antarctica). 


The  mass  balance  of  a  representative  part  of  the 
Anvers  Island  ice  cap,  Antarctica,  is  approximately 
in  equilibrium.  Between  November  1965  and 
January  1968  the  average  annual  accumulation 
over  a  230  sq  km  area  was  380  million  metric  tons. 
During  the  same  period  the  average  annual  loss  was 
360  million  metric  tons.  The  physical  dimensions  of 
the  ice  cap  appear  to  be  stable.  The  20  million  met- 
ric tons,  or  5.3  percent,  of  the  recorded  accumula- 
tion, is  comparable  to  the  possible  errors  and  as- 
sumptions in  the  mass  balance  equation,  and  is  not 
regarded  as  a  significant  real  positive  balance. 
Snow  accumulation  rates  vary  considerably  from 
year  to  year  and  it  is  suggested  that  a  longer  period 
of  observations  would  be  more  suitable  for  a  mass 
balance  evaluation.  (See  also  W72-00817)  (K- 
napp-USGS) 
W72-01179 


SNOW  ACCUMULATION  ON  THE  FIMBUL 
ICE  SHELF,  WESTERN  DRONNING  MAUD 
LAND,  ANTARCTICA, 

Geological  Survey  of  South  Africa,  Pretoria.  An- 
tarctic Div. 
D.  C.  Neethling. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  NH, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  390-404 
1970.  13  fig,  2  tab,  20  ref. 

Descriptors:    'Snowfall,   'Antarctic,    'Hydrologic 

budget.  Climatology,  Paleoclimatology,  Regimen, 

Glaciers,      Glaciation,      Ablation,      Snowpacks, 

Sampling,  Cores,   Climatic   data,  Meteorological 

data. 

Identifiers:  'Dronning,  Maud  Land  (Antarctica). 

The  results  of  accumulation  studies  at  Dronning 
Maud  Land,  and  SANAE  base,  Antarctica, 
between  1962  and  1966,  are  summarized  with 
emphasis  on  temporal  variation  and  spatial  dis- 
tribution of  accumulation.  The  rate  of  accumula- 
tion measured  for  the  period  1963-67  was  deter- 
mined as  43.9  g  per  sq  cm  per  yr.  The  annual  accu- 
mulation varied  up  to  65%  and  deviated  38%  from 
the  mean.  The  mean  annual  accumulation  over  a 
period  of  17  years  shows  a  consistently  higher  ac- 
cumulation rate  (in  the  order  of  5-8  cm  water)  for 
Norway  Station  than  for  SANAE.  A  marked  dif- 
ference in  southerly  and  westerly  surface  wind  dis- 
tribution and  velocity  is  evident  for  these  two  sta- 
tions which  are  only  21  km  apart.  Southerlies, 
which  are  usually  associated  with  low  accumulation 
and  high  sublimation,  have  a  higher  mean  velocity 
and  are  twice  as  frequent  at  SANAE  whereas 
westerlies  which  may  contribute  more  of  the  an- 
nual accumulation,  are  six  times  as  frequent  at  Nor- 
way Station.  A  mean  annual  accumulation  rate  of 
37.4  g  per  sq  cm  per  yr  for  the  period  1913  to  1960 
has  been  established  by  a  32  m  pit  and  SIPRE-core 
profile  at  SANAE.  Stratigraphic  mean  annual  accu- 
mulation values  are  on  the  average  11  to  17% 
higher  than  stake  measurements.  (See  also  W72- 
00817)  (Knapp-USGS) 
W72-01180 


ICE  THICKNESS  DETERMINATION  AT 
WILKES, 

Bureau  of  Mineral  Resources,  Geology  and 
Geophysics,  Melbourne  (Australia). 
G.  A.  Allen,  and  R.  Whitworth. 
In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  405-414, 
1970.  6  fig,  12  ref. 

Descriptors:  'Glaciers,  'Structural  geology, 
•Topography,  'Antarctic,  Surveys,  Seismic  stu- 
dies. Gravity  studies,  Geophysics,  Gravity,  Faults 
(Geology),  Geology,  Geologic  control,  Mapping, 
Subsidence. 
Identifiers:  Wilkes  (Antarctica). 

Several  surveys  outline  an  ice  dome  about  100 
miles  in  diameter  on  the  edge  of  the  Antarctic  con- 
tinent at  Wilkes.  The  dome  is  separated  from  the 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


continent  by  a  trough  in  the  underlying  rock, 
possibly  a  major  tectonic  feature.  Over  most  of  the 
dome,  the  Bouguer  anomaly  features  are  broad  and 
shallow,  with  an  easterly  trending  high  in  the  north 
and  a  low  with  indistinct  trend  in  the  southern  area. 
Rock  topography  and  rock  Bouguer  anomaly  con- 
tours are  parallel.  The  most  prominent  feature  in 
the  south  is  the  deep  trench  plunging  to  8000  ft 
below  sea  level.  It  trends  northwest  towards  the 
mouth  of  the  Vanderford  Glacier,  where  a  sea  bot- 
tom depression  of  similar  shape  and  depth  has  been 
observed.  The  major  factor  in  the  development  of 
the  ice  dome  appears  to  have  been  the  deep  trough. 
It  is  probably  deep  enough  to  cause  ice  flowing  off 
the  main  plateau  to  be  channelled  around  the 
dome;  thus  the  dome  may  be  an  isolated  feature,  its 
shape  controlled  by  ice  flow  dynamics.  The  rock 
Bouguer  anomaly  low  and  associated  peripheral 
rock  ridges  in  the  north  suggest  a  structural  low. 
The  linearity  and  steep  slope  of  the  southwestern 
flank  of  the  dome  together  with  the  high  Bouguer 
anomaly  gradients  indicate  a  fault  downthrown  to 
the  southwest.  The  downthrown  block  would  form 
the  trough  of  the  Vanderford  Glacier,  suggesting 
that  the  total  throw  could  be  as  high  as  6000  ft. 
(See  also  W72-00817)  (Kapp-USGS) 
W72-01181 


THE  WILKES  ICE  CAP  PROJECT, 

Department  of  Supply,  Melbourne  (Australia).  An- 
tarctic Div. 
W.F.  Budd. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (1SAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  414-429, 
1970.  lOfig,  23ref. 

Descriptors;    'Glaciers,    *Glaciation,    'Antarctic, 
•Surveys,  'Hydrologic  budget,  Regimen,  Topog- 
raphy, Strain,  Temperature,  Flow,  Gravity  studies. 
Sounding. 
Identifiers;  *Wilkes  Ice  Cap  (Antarctica). 

The  Wilkes  ice  cap,  Antarctica,  is  about  200  km  in 
diameter  and  rises  to  1390  m  at  its  center.  Surface 
velocities  and  strain  rates  were  measured  by  re- 
peated tellurometer  traverses  around  a  large 
northern  sector  and  a  small  southern  sector. 
Seismic  and  gravity  surveys  over  the  region,  supple- 
mented in  1967  and  1968  by  radio  echo  soundings, 
were  used  to  determine  the  ice  thickness,  which 
reaches  a  maximum  of  1300  m.  Surface  elevations 
were  measured  in  detail  by  barometric  levelling, 
supplemented  by  precise  optical  levelling.  Re- 
peated gravity  readings  and  optical  levelling  were 
carried  out  to  measure  directly  the  change  in  sur- 
face elevation  of  the  ice  cap  with  time.  Detailed  ac- 
cumulation measurements  over  the  region  are  now 
available  for  several  years  and  have  been  used  to 
obtain  a  net  budget  of  the  region.  Net  budget  and 
flux  divergence  calculations  show  the  ice  cap  is  not 
in  balance.  This  lowering  rate  is  in  agreement  with 
the  direct  measurements  by  repeated  gravity  sur- 
veys. Temperature  profiles,  flow  law  parameters, 
particle  paths,  and  the  history  of  the  ice  cap  are 
also  given.  (See  also  W72-00817)  (Knapp-USGS) 
W72-01182 


THE  MASS  BALANCE  OF  A  COLD  GLACIER: 
MESERVE  GLACIER,  SOUTH  VICTORIA 
LAND,  ANTARCTICA, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
C.  Bull,  and  C.  R.  Carnein. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  429-446, 
1970.  3  fig,  7  tab,  21  ref. 

Descriptors:    'Glaciers,    'Antarctic,    'Hydrologic 
budget,    'Regimen,   Snowfall,    Melting,   Ablation, 
Evaporation,  Runoff,  Climates. 
Identifiers:  'Mass  balance,  'Meserve  Glacier  (An- 
tarctica). 


The  mass  balance  of  Meserve  Glacier,  on  the  south 
side  of  Wright  Valley,  Antarctica,  is  nearly  an 
equilibrium.  During  the  year  November  1965- 
November  1966,  the  9.9  sq  km  glacier  lost  60  mil- 
lion kg  of  ice,  equivalent  of  0.6 1  per  sq  cm  over  the 
whole  glacier.  In  that  year  the  snow  accumulation 
was  less  than  usual;  in  normal  years  the  balance 
may  be  slightly  positive.  On  the  1.8  sq  km  ablation 
tongue  of  the  glacier  the  annual  loss  ranges  up  to 
about  34  g  per  sq  cm,  near  the  snout  at  440  m 
elevation.  Of  this  amount,  40%  occurs  during  the 
cold  months  from  mid-February  to  mid-November. 
During  the  summer,  a  small  amount  of  melting  oc- 
curs on  the  1 5  m-high  cliffs  around  the  glacier  ton- 
gue, and  around  the  margins  of  the  glacier's  upper 
surface,  but  only  2  or  3%  of  the  total  loss  is  by  melt- 
water  runoff.  Dry  calving  from  the  cliffs  amounts  to 
about  1.5%  of  the  total  mass  loss  from  the  glacier. 
Evaporation  from  a  melting  surface  may  account 
for  40%  of  the  total  loss.  The  remaining  loss  is  by 
sublimation.  (See  also  W72-00817)  (Knapp- 
USGS) 
W72-01183 


RECENT    GLACIER    RETREAT    ON    HEARD 
ISLAND, 

Sydney  Univ.  (Australia).  School  of  Public  Health 

and  Tropical  Medicine. 

G.  M.  Budd,  and  P.  J.  Stephenson. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration,  N   H,  September  3-7, 

1968;     International     Association     of    Scientific 

Hydrology  Publication  86,  p  449-458,  1970,  4  fig,  5 

plate,  25  ref. 

Descriptors:    'Glaciers,    'Glaciation,    'Climates, 
'Weather,     'Regimen,    Surveys,    Meteorological 
data,  Melting,  Ablation,  Hydrologic  budget,  Tem- 
perature, Indian  Ocean. 
Identifiers:  'Heard  Island  (Indian  Ocean). 

A  survey  of  glaciers  on  Heard  Island  (southern  In- 
dian Ocean)  in  1963  showed  that  general  major 
retreat  had  recently  occurred.  Re-survey  in  1965 
suggested  possible  readvance  in  two  glaciers. 
Photographic  and  other  records  from  expeditions 
visiting  the  island  in  1874,  1902  and  1929,  and 
1947-1955,  show  no  apparent  changes  until  1947 
but  general  minor  recession  by  1955.  Meteorologi- 
cal records  show  a  rise  in  air  temperature  since 
1948,  which  seems  to  be  the  major  cause  of  the 
retreat.  Possible  movement  of  the  Antarctic  Con- 
vergence cannot  be  demonstrated  and  volcanic  ac- 
tivity is  discounted  as  a  general  influence.  (See  also 
W72-00817)  (Knapp-USGS) 
W72-01184 


CHEMICAL  AND  PHYSICAL  CHARAC- 
TERISTICS OF  MESERVE  GLACIER 
MORAINAL  SOILS,  WRIGHT  VALLEY,  AN- 
TARCTICA: AN  INDEX  OF  RELATIVE  AGE, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 

K.  R.Everett,  and  R.  E.  Behling. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 

Scientific  Hydrology  Publication  86,  p  459-460, 

1970. 

Descriptors:     'Glaciation,     'Antarctic,     'Glacial 
drift,     'Weathering,     'Dating,     Soil     formation, 
Stratigraphy,  Geomorphology,  Soil  chemical  pro- 
perties. 
Identifiers:  'Meserve  Glacier  (Antarctica). 

An  extensive  program  of  soil  sampling  and 
weathering  index  studies  was  carried  out  on  the 
moraine  complex  of  the  small,  alpine,  Meserve  Gla- 
cier, Antarctica,  to  determine  if  age  differences 
among  the  three  major  moraines  would  become  ap- 
parent in  the  morphology,  chemistry,  or  clay 
mineralogy  of  their  soil  profiles,  permafrost  depths 
or  surface  weathering  characteristics.  Based  upon 
morphologic  and  pedologic  evidence,  the  outer- 
most of  the  three  groups  of  moraines  appears  much 
older  than  either  of  the  other  two.  This  moraine  has 
in  part  been  buried  by  one  or  both  of  the  younger 
moraines.  (See  also  W72-008 17)  (Knapp-USGS) 


W72-0I185 


GLACIO-GEOLOGICAL  SURVEY  ON  THE 
KRONPRINS  OLAV  KYST,  ANTARCTICA  (EX- 
TENDED ABSTRACT), 

Hiroshima  Univ.  (Japan).  Dept.  of  Geography. 
Y.  Yoshida. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  461-463, 
1970.  1  fig. 

Descriptors'.  'Geomorphology,  'Antarctic,  Glacia- 
tion, Glacial  drift.  Beaches,  Erosion,  Weathering, 
Surveys,  Sediments,  Sedimentation,  Topography. 

Geomorphological  surveys  on  ice-free  areas  near 
Syowa  Base  in  1967-68  were  carried  out  by  the  8th 
Japanese  Antarctic  Research  Expedition  with 
helicopter  flights  in  the  summer  seasons  and  snow- 
car  traverses  in  winter.  Attention  was  paid  mainly 
to  raised  beaches,  but  glaciated  landforms  were 
also  observed.  Biological  and  geochemical  surveys 
were  often  made  in  cooperation  with  the 
geomorphological  survey.  Erosional  features  such 
as  striations,  quarried  surfaces  and  glacial  troughs 
attain  to  high  development  on  almost  all  areas,  but 
depositional  features  are  poorly  seen.  This  implies 
that  stagnation  of  the  ice  margin  did  not  occur  on 
present  ice-free  areas  during  the  receding  stage  of 
the  ice  sheet.  The  formation  of  sorted  polygons  on 
recessional  moraines  probably  dates  back  to  a 
period  with  less  snow  accumulation.  Numerous 
well-preserved  raised  beaches  were  found  in  1967- 
68.  The  highest  beach  in  Lutzow-Holmbukta  is 
about  20  m  above  sea  level,  and  in  Shinnan  iwa, 
about  30  m.  Five  to  seven  levels  can  be  seen  in 
highly  developed  beaches.  Pitted  beaches  are 
scarce  in  the  region,  which  may  be  the  result  of  the 
rapid  retreat  of  inland  ice  margin.  (See  also  W72- 
00817)  (Knapp-USGS) 
W72-01186 


MOVEMENT  DETERMINATION  OF  THE  ROSS 
ICE  SHELF,  ANTARCTICA, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Sur- 
veying Engineering. 
E.  Dorrer. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  467-471, 
1970,  2  fig,  1  tab,  4  ref. 

Descriptors:  'Surveys,  'Glaciers,  'Measurement, 
'Movement,  Mapping,  Calibrations,  Ice,  Glacia- 
tion, Sea  ice. 
Identifiers:  'Ice  movement  surveys. 

Horizontal  movements  of  very  large  ice  sheets  and 
ice  shelves  can  be  determined  by  astronomical 
positioning,  by  satellite  triangulation,  aerial  photo- 
grammetric  triangulation,  or  geodetic  traversing. 
Because  of  their  dependency  upon  time,  all 
originally  incoherent  measuring  quantities  must  be 
reduced  to  a  reference  time.  Two  reduction 
methods  are  available  for  traverses  measured  at 
least  twice:  ( 1 )  both  sets  of  observations  are 
reduced  directly  to  two  corresponding  reference 
times.  The  movement  can  be  measured  by  compar- 
ing the  results  of  the  two  fixed  and  independent 
traverses.  (2)  the  positions  of  the  traverse  points, 
taken  at  the  time  of  actual  measurement,  are  ad- 
justed to  slightly  different  positions  along  a 
predetermined  approximation  of  their  flow  line,  ac- 
cording to  the  slightly  different  times  of  observa- 
tion of  the  adjacent  traverse  quantities.  Both  ends 
of  a  traverse  or  triangulation  chain  should  be  tied 
to  fixed  points  on  land.  Astronomical  control 
azimuths  should  be  measured  at  points  along  the 
traverse  including  the  fixed  points  at  both  ends.  If 
more  information  is  desired  on  horizontal  deforma- 
tion, either  the  traverse  should  follow  a  distinct  zig- 
zag course  or  a  triangulation  or  trilateration  chain 
should  be  utilized.  (See  also  W72-00817)  (Knapp- 
USGS) 
W72-01187 
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ICE  MOVEMENT  IN  THE  MCMURDO  SOUND 
AREA  OF  ANTARCTICA, 

Scott  Polar  Research  Inst.,  Cambridge  (England). 
C.  Swithinbank. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  472-487, 
1970.  4  fig,  1  tab,  33  ref. 

Descriptors:  *Glaciers,  'Movement,  *Sea  ice, 
♦Antarctic,  'Ablation,  Regimen,  Sounding,  Bot- 
tom sediments,  Sea  water,  Freezing,  Melting, 
Icebergs. 

Identifiers:  *Ross  Ice  Shelf  (Antarctica),  'McMur- 
do  Sound  (Antarctica). 

Movement  of  the  Ross  Ice  Shelf  was  observed  at 
seven  points  in  the  accumulation  area  and  sixteen 
points  in  the  ablation  area.  Rates  of  movement 
varied  from  690  m  per  year  off  Cape  Crozier  to  2  m 
per  yr  off  Black  Island.  An  airborne  radio  echo 
sounder  was  used  to  attempt  ice  depth  measure- 
ment at  all  points.  Depths  were  determined  without 
difficulty  in  accumulation  areas  but  only  intermit- 
tently in  ablation  areas.  Sponges,  shells,  corals,  and 
pebbles  were  found  on  the  ice  surface  50  km  from 
the  ice  front.  Their  distribution  is  consistent  with 
the  hypothesis  that  sea  floor  material  is  raised  to 
the  bottom  of  the  ice  shelf  by  anchor  ice  and  finally 
to  the  top  surface  by  ablation  and  bottom  freezing. 
There  appears  to  be  a  history  of  extensive  ice  front 
calving  followed  by  the  growth  in  situ  of  new  ice 
shelf.  There  may  have  been  lakes  of  open  water  up 
to  45  km  inland  from  the  ice  front.  (See  also  W72- 
00817)  (Knapp-USGS). 
W72-01188 


THE  STRUCTURE  OF  THE  FILCHNER  ICE 
SHELF  AND  ITS  RELATION  TO  BOTTOM 
MELTING, 

Geological  Survey,  Denver,  Colo. 

J.C.  Behrendt. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration   (ISAGE),  Hanover,  N. 

H.,  September  3-7,  1968;  International  Association 

of  Scientific  Hydrology  Publication  86,  p  488-496, 

1970.  5  fig,  13  ref. 

Descriptors:  *Ice,  'Glaciers,  'Sea  ice,  'Antarctic, 
'Movement,  Regimen,  Ablation,  Mapping,  Snow- 
packs,  Melting,  Topography,  Temperature. 
Identifiers:      'Filchner     Ice     Shelf     (Antarctica), 
•Edith  Ronne  Ice  Shelf  (Antarctica). 

Measurements  of  snow  thickness,  elevation,  ice 
thickness  and  bedrock  topography  made  during 
1956-66  were  used  in  the  compilation  of  revised 
maps  of  these  parameters  for  the  area  of  Antarctica 
south  of  the  Weddell  Sea.  The  total  ice  shelf  area 
shown  on  these  maps  is  0.48  million  sq  km.  If  the 
drainage  system  is  in  balance,  an  average  move- 
ment rate  for  the  combined  ice  fronts  of  1 .9  plus  or 
minus  .6  km/yr  is  required  assuming  no  melting. 
This  high  rate  suggests  a  significant  amount  of  bot- 
tom melting  may  take  place,  considering  that  the 
movement  of  the  Filchner  ice  shelf  front  is  1 .5  km 
yr.  The  profiles  of  ice  thickness  vs.  distance  along 
assumed  flow  lines  are  greatly  different  for  the 
Filchner  and  the  Edith  Ronne  ice  shelves.  The 
Filchner  ice  shelf  thins  300  m  in  the  100  km  nearest 
the  ice  front;  solutions  of  the  strain  equation  in- 
dicate a  high  melt  rate  from  the  ice  front  back  50- 
100  km.  The  Edith  Ronne  ice  shelf  has  its  max- 
imum thinning  south  of  Berkner  Island,  near  the 
junction  with  the  Filchner  ice  shelf  and  it  thins  only 
300  m  in  the  300  km  in  from  the  ice  front.  (See  also 
W72-00817)  (Knapp-USGS) 
W72-01189 


STRAIN  NETWORKS  ON  THE  MCMURDO  ICE 
SHELF, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Antarctic  Div. 

A.  J.  Heine. 

In:      International      Symposium      on      Antarctic 

Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 

September  3-7,  1968;  International  Association  of 


Scientific  Hydrology  Publication  86,  p  497-507, 
1970.  5  fig,  3  tab,  7  ref. 

Descriptors:  'Glaciers,  'Ice,  'Antarctic,  'Surveys, 
'Strain,  Movement,  Measurement,  Mapping. 

The  McMurdo  Ice  Shelf  consists  of  ice  moving 
from  the  Ross  Ice  Shelf  in  the  east,  as  well  as  that 
moving  from  two  glaciers  from  Ross  Island  in  the 
north.  To  study  the  movement  of  this  ice,  a  10  km 
grid  consisting  of  1  km  strain  triangles  was  laid  out 
across  the  Ice  Shelf  during  the  1964-65  summer. 
Additional  strain  lines  were  set  out  at  certain 
selected  stations  in  line  with  the  calculated 
direction  of  the  principal  axes.  It  was  found  that  an 
equilateral  triangle  with  side  length  of  500  m  is 
adequate  for  strain  measurements.  The  configura- 
tion is  essentially  a  triangle  with  three  lines  joining 
the  apices  of  the  center  point  of  the  triangle.  The 
results  of  the  strain  measurements  show  a  positive 
vertical  strain  rate  or  a  thickening  of  the  ice  shelf. 
(See  also  W72-008 1 7 )  ( Knapp-USGS) 
W72-01190 


SEA  ICE:  ANTARCTIC  ASPECTS, 

Melbourne  Univ.  (Australia).  Dept.  of  Meteorolo- 
gy- 

P.  Schwerdtfeger. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  511-520, 
1970.  4  fig,  2  tab,  15  ref. 

Descriptors:  'Sea  ice,  'Antarctic,  'Snyoptic  analy- 
sis, Climatology,  Freezing,  Melting,  Hydrologic 
budget,  Reviews,  Surveys,  Analog  models,  Albedo, 
Heat  budget,  Temperature,  Ocean  currents,  Air 
circulation. 
Identifiers:  Atmospheric  circulation. 

Theoretical  and  laboratory  investigations  of  sea  ice 
in  the  Antarctic  are  reviewed.  Because  of  the  com- 
plex thermal  and  mechanical  perturbations  suf- 
fered by  sea  ice  under  such  oceanic  conditions, 
analog  computations  are  suggested  as  being 
promising.  In  the  light  of  basic  heat  economy  deter- 
minations, it  is  suggested  that  the  effect  of  a  varia- 
ble and  extensive  Antarctic  sea  ice  cover  on  global 
atmospheric  circulation  patterns  warrants  intensive 
study.  (See  also  W 72-008  17)  (Knapp-USGS) 
W72-01191 


THE  THERMAL  BALANCE  OF  SEA  ICE  AT 
HALLEY  BAY, 

British  Meteorological  Office,  Bracknell  (En- 
gland). 

D.  W.S.  Limbert. 

In:  International  Symposium  on  Antarctic 
Glaciological  Exploration  (ISAGE),  Hanover,  N  H, 
September  3-7,  1968;  International  Association  of 
Scientific  Hydrology  Publication  86,  p  520-541, 
1970.  6  fig,  7  tab,  15  ref. 

Descriptors:  'Sea  ice,  'Antarctic,  'Heat  balance, 
'Heat  transfer,  Albedo,  Freezing,  Advection,  Con- 
vection,    Regimen,    Temperature,     Meteorology, 
Heat  budget,  Turbulence,  Heat  flow. 
Identifiers:  'Halley  Bay  (Antarctica). 

A  limited  study  of  the  thermal  balance  of  sea  ice 
was  attempted  at  Halley  Bay,  Antarctica,  in  1959, 
using  monthly  mean  temperatures  to  deduce 
changes  in  heat  storage,  heat  fluxes,  and  the  con- 
ductivity of  the  ice.  Growth  rates  of  sea  ice  with 
and  without  snow  cover  provide  further  conductivi- 
ty estimates.  The  air  temperatures  over  the  sea  ice 
were  mostly  one  or  two  degrees  higher  than  simul- 
taneous temperatures  over  the  ice  shelf  3  km  away, 
and  in  the  lowers  layer  lapse  conditions  existed  in 
winter,  in  contrast  to  the  inversions  prevailing  over 
the  ice  shelf.  It  is  concluded  that  turbulent  transfer 
of  heat  was  a  major  factor  in  the  growth  of  the  sea 
ice.  (See  also  W72-008 17)  (Knapp-USGS) 
W72-01192 


GEODETIC  RESULTS  OF  THE  ROSS  ICE 
SHELF  SURVEY  EXPEDITIONS,  1962-63,  AND 
1965-66, 

Technische  Universitaet,  Brunswick  (West  Ger- 
many). Dept.  of  Photogrammetry  and  Cartog- 
raphy. 

E.  Dorrer,  W.  Hofmann,  and  W.  Seufert. 
Journal  of  Glaciology,  Vol  8,  No  52,  p  67-85, 
February  1969.  1 3  fig,  16  ref. 

Descriptors:   'Ice,  'Antarctic,  'Surveys,  'Move- 
ment, 'Mapping,  Glaciers,  Instrumentation,  Data 
processing,  Data  collections,  Measurement. 
Identifiers:  'Ross  Ice  Shelf  (Antarctica). 

By  means  of  modern  geodetic  observation 
techniques  the  ice  movement  along  an  east-west 
and  a  north-south  profile  across  the  Ross  Ice  Shelf, 
Antarctica,  was  measured  during  the  two  Antarctic 
summers,  1962-63  and  1965-44.  103  markers  were 
placed  on  the  910  km  long  traverse.  Distances  were 
measured  by  tellurometer,  and  traverse  angles  by  a 
precision  theodolite  between  all  consecutive  mar- 
kers, normally  8  to  9  km  apart.  For  this  type  of  ob- 
servation method,  six  men  distributed  into  three 
groups  of  two  men  each  were  necessary.  As  the  ice 
moves,  the  geometrical  configuration  of  the 
traverse  changes  during  the  epoch  of  observation. 
For  this  'reduction  to  epoch'  problem  two  methods 
are  described  in  detail:  ( 1 )  time  reduction  of  obser- 
vations, and  (2)  time  reduction  of  positions. 
Between  the  two  field  journeys,  only  linear  ice 
movement  can  be  assumed.  It  is  possible,  however, 
to  determine  acceleration  and  curvature  of  the  ice 
flow  at  all  traverse  points  where  the  traverse  angles 
differ  considerably  from  1 80  deg.  The  result  of  all 
computations  is  the  field  of  velocity  vectors  along 
the  traverse.  Obvious  characteristics  are  the  rapid 
increase  of  velocity  between  the  McMurdo  Ice 
Shelf  and  Ross  Ice  Shelf,  the  uniform  and  nearly 
parallel  movement  in  the  middle  of  the  ice  shelf 
(maximum  velocity  935  meters/year),  the  decrease 
of  velocity  along  the  north-south  profile,  and  the 
systematic  increase  of  divergence  of  the  flow  lines 
towards  the  ice  margins.  Careful  study  of  the 
velocity  vector  field  shows  some  deviations  from  an 
entirely  uniform  distribution.  (Knapp-USGS) 
W72-01381 


ERRORS  IN  SHORT-TERM  ABLATION   MEA- 
SUREMENTS ON  MELTING  ICE  SURFACES, 

McGill    Univ.,    Montreal    (Quebec).    Faculty    of 

Graduate  Studies  and  Research. 

F.  Muller,  and  C.  M.  Keeler. 

Journal  of  Glaciology,  Vol  8,  No  52,  p  91-105, 

February  1969.  9  fig,  3  tab,  23  ref. 

Descriptors:  'Glaciers,  'Ablation,  'Water  balance, 
'Instrumentation,  Core  drilling,  Sampling, 
Discharge  (Water),  Weathering,  Surveys, 
Meteorology,  Hydrologic  budget,  Weather,  Heat 
balance,  Topography,  Temperature. 
Identifiers:  Ablation  instruments. 

Rapid  changes  in  time  and  space  in  the  micro-relief 
of  an  ablating  glacier  surface  and  radiation-induced 
melt  within  the  uppermost  ice  layer,  termed  the 
'weathering  crust'  seriously  affect  the  accuracy  of 
the  short-term  ablation  measurements.  The  various 
measuring  techniques  commonly  used  (stakes, 
ablatometers,  ablatographs)  and  some  new 
methods  (measurement  of  discharge  from  a  small 
supraglacial  drainage  basin,  and  mass  loss  directly 
measured  on  core  samples)  are  critically  reviewed 
and  assessed  in  the  light  of  these  phenomena.  The 
implications  for  studies  of  heat  and  mass  balance 
are  discussed.  The  direct  measurement  of  mass  flux 
is  the  most  accurate  means  of  assessing  short-term 
ablation  rates.  The  errors  in  short-term  ablation 
measurements  by  any  method  are  largely  com- 
pensatory and  consequently  do  not  influence  long- 
period  mass-balance  estimates.  (Knapp-USGS) 
W72-01382 


PRIMARY  TRANSVERSE  CREVASSES, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
G.  Holdsworth. 


WATER  CYCLE— Field  02 
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journal  of  Glaciology,  Vol  8,  No  52,  p  107-129, 
February  1969.  12  fig,  4  tab,  30  ref,  3  append.  NSF 
Grants  GA-205  and  GA-532. 

Descriptors:      'Glaciers,      'Strain,      'Movement, 
•Fractures  (Geology),  'Rheology,  Stress,  Defor- 
mation, Plastic  deformation.  Elastic  theory,  An- 
tarctic, Regimen. 
Identifiers:  'Crevasses,  'Strain  rate,  Canada. 

Measurements  of  strain-rates  on  a  temperature  gla- 
cier in  a  region  of  initial  transverse  fracturing  in- 
dicate a  critical  strain-rate  of  0.000035/day,  as- 
sociated with  a  regional  strain-rate  gradient  of 
0.00000005/day/meter.  At  only  one  section  of  the 
glacier  is  the  theoretical  longitudinal  strain-rate  in 
approximate  agreement  with  the  value  measured  at 
the  surface  at  that  point.  Corresponding  measure- 
ments on  a  polar  glacier  (temperature  -27.9  deg  C 
at  10  m  depth  during  the  summer)  indicate  that  the 
critical  strain-rate  and  gradient  are  about  1/10 
those  of  temperate  glaciers.  At  one  section  there  is 
close  agreement  between  the  theoretical  and  mea- 
sured longitudinal  strain-rate.  For  the  temperature 
glacier  crevasse  depths  ranged  from  23.5  to  28  m; 
in  the  polar  glacier  one  crevasse  was  29.9  -  0.5  m 
deep,  assuming  a  wedge  form.  Over  a  distance  of 
1.2  km  the  temperate  glacier  transverse  crevasse 
spacings  are  very  variable.  In  the  cold  ice,  crevasse 
spacings  are  far  more  uniform,  ranging  from  57  m 
to  66  m.  This  greater  uniformity  of  spacing  may  be 
explained  in  terms  of  the  dynamics  of  flow.  Despite 
large  differences  in  thermal,  dimensional  and 
strain-rate  parameters  between  the  two  glaciers, 
(1)  the  crevasse  depths  are  closely  similar,  and  (2) 
the  spacings  of  crevasses  are  similar.  The  assump- 
tion of  negligible  strain  on  an  intercrevasse  block  is 
not  correct.  The  direction  of  the  principal  extend- 
ing strain-rate  is  perpendicular  to  the  crevasse 
traces.  (Knapp-USGS) 
W72-01383 


EFFECT  OF  TEMPERATURE  ON  THE  CREEP 
OF  ICE, 

Army  Terrestrial  Sciences  Center,  Hanover,  N.  H. 
M.Mellor,  and  R.  Testa. 

Journal  of  Glaciology,  Vol  8,  No  52,  p  131-145, 
February  1969.  1  1  fig,  6  tab,  17  ref. 

Descriptors:  'Rheology,  'Creep,  'Ice,  'Deforma- 
tion,   'Cryology,   Temperature,    Pressure,    Plastic 
deformation,  Plasticity,  Stress,  Strain,  Movement, 
Glaciers,  Crystallography,  Strength  of  materials. 
Identifiers:  'Strain  rate. 

Creep  tests  on  homogeneous,  isotropic  polycrystal- 
line  ice  gave  an  apparent  activation  energy  for 
creep  of  16.4  kcal/mol  over  the  temperature  range 
-10  deg  to  -60  deg  C.  Above- 10  deg  C  the  Arr- 
henius  relation  for  temperature  dependence  is  in- 
valid, and  creep  rate  becomes  progressively  more 
temperature  dependent  as  the  melting  point  is  ap- 
proached. Between  -20  deg  and  -50  deg  C  the  ap- 
parent activation  energy  for  creep  of  a  single 
crystal  of  ice  was  found  to  be  16.5  kcal/mol.  A 
complete  creep  curve  for  a  single  crystal  loaded  in 
uniaxial  compression  parallel  to  the  basal  plane  was 
qualitatively  similar  to  the  classical  creep  curve; 
creep  rate  at  all  stages  was  very  much  faster  than 
for  polycrystalline  ice  under  the  same  conditions. 
Creep  tests  on  polycrystalline  ice  at  0  deg  C  gave  a 
stress/strain-rate  relation  for  that  temperature,  but 
its  precise  meaning  is  nuclear,  since  recrystalliza- 
tion  complicated  the  results.  (Knapp-USGS) 
W72-01384 


ICE-FABRIC   STUDY   OF  THE   MAWSON   RE- 
GION, EAST  ANTARCTICA, 

Department  of  External  Affairs,  Melbourne  (Aus- 
tralia). Antarctic  Div. 
K.  Kizaki 

Journal  of  Glaciology,  Vol  8,  No  53,  p  253-276, 
June  1969.  1  3  fig,  5  tab,  20  ref,  append. 

Descriptors:  'Ice,  'Glaciers,  'Strain,  'Crystallog- 
raphy,   'Crystal    growth,    Cryology,    Petrofabrics, 
Rheology,  Temperature,  Regimen,  Particle  size. 
Identifiers:  'Ice  fabrics.  Strain  rate. 


Attempts  were  made  to  test  the  relation  between 
strain-rates  and  the  ice-fabric  patterns  obtained  at 
Mawson  station,  east  Antarctica.  These  orientation 
fabrics  not  only  are  poorly  related  to  predicted 
values  but  also  change  easily  within  a  strain  grid 
with  100  m  diagonals.  Stable  patterns  of  two-  and 
three-maximum  fabrics  are  confirmed.  The  3-max- 
imum  pattern  is  common  and  stable  in  the  coarse 
ice  at  the  surface  of  the  ice  sheet.  It  is  apparent  that 
the  fabric  patterns  are  generally  related  to  grain- 
size.  The  single-maximum  fabric  always  occurs  in 
fine-grained  ice,  and  more  maxima  are  formed  in 
the  course  of  grain  growth.  It  appears  that  syntec- 
tonic-secondary  recrystallization  is  effective  in 
producing  the  orientation  fabrics  with  two,  three 
and  multiple  maxima.  Also,  the  maxima  always 
shift  away  from  the  pole  of  foliation  as  grain-size  in- 
creases and  there  are  several  stable  positions  of 
maximum  such  as  0  deg,  17  deg,  23  deg,  and  30 
deg.  It  is  expected  that  further  stable  angles  would 
occur  with  coarser  crystals  as  found  in  temperate 
glaciers.  (Knapp-USGS) 
W72-01385 


THE  HEAT  AND  MASS  BALANCE  OF  SNOW 
DUNES  ON  THE  CENTRAL  ANTARCTIC 
PLATEAU, 

Melbourne  Univ.  (Australia).  Dept.  of  Meteorolo- 
gy- 

G.  Weller. 

Journal  of  Glaciology,  Vol  8,  No  53,  p  277-284, 
June  1969.  7  fig,  8  ref. 

Descriptors:    'Snow,   'Antarctic,   'Heat  balance, 
'Water  balance,  Dunes,  Snowpacks,  Snow  cover, 
Solar  radiation.  Heat  budget,  Meteorology. 
Identifiers:  Snow  dunes,  Mass  balance. 

The  heat-balance  components  of  the  faces  of  snow 
blocks  were  measured  at  Plateau  station  on  the  An- 
tarctic plateau  using  micro-meteorological  instru- 
mentation. Heat-balance  considerations  and  subli- 
mation observations  indicate  considerable  mass 
loss  from  the  sloping  snow  surfaces  during  summer 
but  little  loss  from  horizontal  surfaces.  This  process 
tends  to  level  the  irregularities  of  the  snow  surface. 
This  process  is  applicable  to  the  snow  dunes  form- 
ing the  general  accumulation  pattern  on  the  An- 
tarctic plateau.  (Knapp-USGS) 
W72-01386 


ON  THE  USE  OF  ASYMPTOTIC  SOLUTIONS 
TO  PLANE  ICE-WATER  PROBLEMS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Mechanical  En- 
gineering. 
G.  S.  H.  Lock. 

Journal  of  Glaciology,  Vol  8,  No  53,  p  285-300, 
June  1969.  9  fig,  13  ref. 

Descriptors:    'Glaciers,    'Ice,    'Cryology,    'Heat 
transfer,    'Melting,    Freezing,    Thermodynamics, 
Convection,  Radiation,  Heat  flow,  Mathematical 
studies,  Density,  Sea  ice. 
Identifiers:  Ice-water  systems. 

One-dimensional  freezing  and  thawing  of  ice-water 
systems  are  analyzed  for  the  conditions  first  ex- 
amined by  Stefan.  An  order-of-magnitude  analysis 
applied  to  the  governing  equations  and  boundary 
conditions  quantifies  the  error  resulting  from  the 
neglect  of  various  factors,  principal  among  which 
are  density  difference,  initial  superheat  and  varia- 
ble properties.  Asymptotic  solutions  for  the  tem- 
perature distribution  and  interface  history  are 
developed  for  a  wide  range  of  boundary  conditions, 
including  prescribed  temperature  or  heat  flux, 
prescribed  convection,  and  prescribed  radiation. 
Comparison  with  measurements  reveals  the  general 
adequacy  of  the  asymptotic  solutions  and  an  esti- 
mate of  the  error  incurred.  (Knapp-USGS) 
W72-01387 


THE  USA  CRREL  DRILL  FOR   THERMAL 
CORING  IN  ICE, 

For  primary  bibliographic  entry  see  Field  07B. 
W72-01388 


STEADY-STATE  TEMPERATURES  AT  THE 
BOTTOM  OF  ICE  SHEETS  AND  COMPUTA- 
TION OF  THE  BOTTOM  ICE  FLOW  LAW 
FROM  THE  SURFACE  PROFILE, 

Centre    National   de    la    Recherche   Scientifique, 
Grenoble  (France).  Laboratoire  de  Glaciologie. 
L.  Lliboutry. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  363-376, 
October  1968.  4  fig,  2  tab,  14  ref,  append. 

Descriptors:    'Glaciers,    'Movement,    'Rheology, 
•Heat    flow,    'Temperature,    Melting,    Pressure, 
Deformation,  Strain,  Stress,  Topography,  Regimen, 
Profiles,  Equations. 
Identifiers:  Flow  laws  (Glaciers). 

A  solution  for  the  steady  flow  of  a  cold  ice  sheet 
takes  account  of  the  heat  released  by  deformation. 
Because  this  strain  heating  increases  the  strain 
velocity,  the  bottom  temperature  may  be  unstable. 
A  set  of  five  equations  with  five  unknowns  allows 
the  surface  profile  and  the  bottom  temperature  to 
be  computed  step  by  step  by  an  iterative  process. 
This  was  done  by  computer  for  three  very  different 
models  of  ice  sheets,  each  case  with  three  different 
values  of  the  constant  B  in  Glen's  ice  flow  law.  In 
every  case  the  steady-state  temperature  profiles 
could  not  be  computed  beyond  a  moderate 
distance  from  the  ice  divide.  The  correct  value  of  B 
for  bottom  ice  may  be  deduced  from  the  actual  sur- 
face profile.  At  the  bottom  of  Greenland  ice  sheet, 
B  is  about  2.18.  This  is  about  thirteen  times  bigger 
than  for  most  alpine  glaciers.  ( Knapp-USGS ) 
W72-01389 


FLOW  TILLS  AND  RELATED  DEPOSITS  ON 
SOME  VESTSPITSBERGEN  GLACIERS, 

Birmingham  Univ.  (England).  Dept.  of  Geology. 
G.  S.  Boulton. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  391-412, 
October  1968,  14  fig,  19  ref. 

Descriptors:    'Glaciation,    'Sedimentation,    'Till, 
'Glacial  soils,  'Glacial  drift.  Clays,  Stratigraphy, 
Sediments,  Deposition  (Sediments),  Provenance, 
Sediment  transport.  Glaciers,  Movement. 
Identifiers:  'Flow  till. 

In  three  outlet  glaciers  of  the  highland  ice  of  Ny 
Friesland,  debris  derived  from  the  glacier  bed  oc- 
curs in  thick  bands  which  dip  steeply  up-glacier.  As 
the  glacier  wastes  down,  this  debris  is  released  on 
the  surface  to  form  thick  supraglacial  tills,  which 
may  remain  on  the  glacier  surface  or  flow  down  it 
onto  bedded  deposits  which  fringe  the  glacier  in  the 
proglacial  zone.  A  frequent  result  of  this  process  is 
the  production  of  multi-till  sequences  which  result 
from  a  single  glacier  retreat  phase,  rather  than  from 
multiple  advance  and  retreat.  The  sedimentological 
features  and  fabrics  of  englacial  debris  bands  and 
flow  tills  are  described,  and  a  mechanism  for  the 
formation  of  'controlled'  and  'uncontrolled'  hum- 
mocky  moraine  is  suggested.  Many  flow  tills  are 
identical  to  the  compact  fine-grained  tills  common 
in  lowland  glacial  deposits  of  Pleistocene  age  in  Eu- 
rope and  North  America,  and  it  is  suggested  that 
some  of  the  latter  could  be  flow  tills.  (Knapp- 
USGS) 
W72-01390 


A  SUPRAGLACIAL  EXTENSION  OF  AN  ICE- 
-DAMMED  LAKE,  TUNSBERGDALSBREEN, 

Glasgow  Univ.  (Scotland).  Dept.  of  Geography. 

Journal  of  Glaciology,  Vol  7,  No  51 ,  p  413-419, 
October  1968.  1  fig,  11  ref. 

Descriptors:  'Glaciers,  'Lakes,  'Floods,  Discharge 
(Water),  Water  levels.  Regimen,  Melting,  Abla- 
tion, Movement,  Ice. 
Identifiers:  'Norway,  'Glacial  lakes. 

Observations  on  Tunsbergdalsbreen  show  that  an 
ice-dammed  lake,  Store  Brimkjelen,  overflowed  on 
to  the  surface  of  the  glacier.  The  lake  lifted  a  sec- 
tion of  the  glacier  and  formed  a  long  irregular 
crevasse  along  the  line  of  dislocation.  Movement  of 
a  glacier  over  an  irregular  surface  can  open  small 


Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


cavities  under  the  ice  sufficient  to  allow  water  to 
penetrate  and  start  the  drainage  from  the  lake. 
Once  the  water  begins  to  flow,  the  tunnel  under  the 
ice  will  be  widened  by  melting  as  a  result  of  a  heat 
surplus  if  the  temperature  of  the  water  is  above 
freezing.  From  the  observations  at  Tunsbergdal- 
sbreen,  it  is  evident  that  both  flotation  of  the  ice 
and  the  formation  of  a  subglacial  tunnel  have  oc- 
curred, and  drainage  from  the  ice-dammed  lake 
may  be  produced  by  a  combination  of  these  two 
processes.  When  the  critical  level  was  reached  in 
the  central  parts  of  the  ice  cliff,  uplift  of  the  ice  bar- 
rier would  allow  subglacial  penetration  of  the 
water.  The  pressures  than  exerted  by  the  water 
beneath  the  ice  could  have  initiated  drainage 
through  the  former  subglacial  stream  course  in  the 
bottom  of  the  valley.  (Knapp-USGS) 
W72-01391 


FABRIC  ANALYSIS  OF  A  CORE  FROM  THE 
MEIGHEN  ICE  CAP,  NORTHWEST  TERRITO- 
RIES, CANADA, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
R.  M.  Koerner. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  421-430, 
October  1968.  5  fig,  1  tab,  13  ref. 

Descriptors:       *Glaciers,       "Cores,       "Sampling, 

"Petrofabrics,  Ice,  Core  drilling,  Crystallography, 

Particle     size,     Particle     shape,     Crystallization 

Cryology,  Glaciation. 

Identifiers:    "Meighen    Ice    Cap    (Canada),    *Ice 

fabrics. 

Ice  samples  from  a  121  m  core,  representing  the 
total  thickness  of  the  Meighen  Ice  Cap  near  its 
highest  point,  were  studied  for  ice  fabric,  firn-  and 
dirt-layer  distribution.  The  absence  of  a  strongly 
preferred  fabric  between  the  surface  and  the  base 
of  the  ice  cap  at  the  core  site  suggests  an  absence  of 
past  or  present  ice  movement  at  this  point.  From 
the  variations  of  ice  texture,  firn-  and  dirt-layer  dis- 
tribution with  depth  it  is  concluded  that  the  ice  cap 
post-dates  the  climatic  optimum  and  has  hever 
been  much  thicker  than  it  is  at  present.  There  is  a 
possible  relic  ablation  surface  at  a  depth  of  50  m 
which  is  estimated  to  be  at  least  500-600  years  old. 
(Knapp-USGS) 
W72-01392 


THE   MIDSUMMER   HEAT   BALANCE  OF  AN 
ALASKAN  MARITIME  GLACIER, 

Alaska  Univ.,  College.  Geophysical  Inst. 

N.  A.  Streten,  and  G.  Wendler. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  431-440, 

October  1968.  7  fig,  4  tab,  14  ref. 

Descriptors:  "Glaciers,  "Regimen,  "Heat  balance, 
"Alaska,    Water   balance,    Solar   radiation,    Heat 
flow,   Humidity,   Advection,  Convection,  Albedo, 
Data  collections,  Ablation,  Melting. 
Identifiers:  "Worthington  Glacier  (Alaska). 

The  heat  balance  of  an  Alaskan  mountain  glacier 
located  close  to  the  sea  was  calculated  for  a  period 
of  16  days  in  midsummer— a  period  which  is  typical 
of  the  summer  in  this  region  in  its  high  cloudiness 
and  in  its  temperature  and  humidity  conditions. 
The  radiative  and  the  combined  sensible  and  latent 
heat  components  contribute  equally  to  the  ob- 
served high  rate  of  ice  melting.  During  the  whole 
period  1.12  m  of  ice  melted  requiring  8,140  cal  per 
sq  cm.  The  components  of  the  balance  are  tabu- 
lated both  as  totals  and  on  a  daily  basis.  Com- 
parison of  a  series  of  photographs  taken  at  the  gla- 
cier between  1937  and  the  present  indicate  a  con- 
siderable retreat  of  the  ice.  (Knapp-USGS) 
W72-01393 


AVALANCHE  ACTIVITY  ON  THE  VAUGHAN 
LEWIS  ICEFALL,  ALASKA, 

Case  Western  Reserve  Univ.,  Cleveland,  Ohio. 
A.  C.  Pinchak. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  441-448, 
October  1968.  3  fig,  1  tab,  3  ref,  2  append. 


Descriptors:  "Avalanches,  "Glaciers,  "Alaska,  Ice 
statistical   methods,   Correlation   analysis.   Move- 
ment, Frequency  analysis.  Temperature,  Regimen. 
Identifiers:  "Vaughan  Lewis  Icefall  (Alaska). 

Avalanche  data  were  obtained  by  direct  observa- 
tion of  the  Vaughn  Lewis  Icefall,  Alaska.  Mag- 
nitude, time  and  location  of  each  ice  fall  were 
recorded  and  the  resulting  data  were  analyzed 
statistically.  An  inverse  relationship  was  found 
between  the  relative  frequency  and  the  magitude  of 
the  avalanches.  A  significant  diurnal  variation  in 
avalanche  rate  was  also  detected.  During  the  early 
morning  hours  the  avalanche  rate  reached  a  max- 
imum. No  secondary  increase  in  the  avalanche 
frequency  was  observed  during  the  evening  cooling 
period.  A  given  ice  fall  results  in  an  increased 
probability  of  an  ice  fall  occurring  shortly 
thereafter.  After  approximately  4  min  the  effect  of 
a  given  avalanche  no  longer  correlates  with  suc- 
ceeding avalanches.  (Knapp-USGS) 
W72-01394 


COASTAL    GEOMORPHOLOGY,    MCMURDO 
SOUND,  ANTARCTICA, 

Tufts  Univ.,  Medford,  Mass.  Dept.  of  Geology. 
R.  L.  Nichols. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  449-478, 
October  1968.  24  fig,  1  tab,  27  ref. 

Descriptors:  "Gemorphology,  "Beaches,  "Antarc- 
tic, "Deltas,  "Glacial  drift,  Glaciers,  Glaciation, 
Erosion,  Sedimentation,  Sediment  transport. 
Deposition  (Sediments),  Sea  ice,  Snowpacks, 
Beach  erosion.  Surf,  Till,  Loess. 
Identifiers:  "McMurdo  Sound  (Antarctica). 

Well-developed  elevated  beaches,  deltaic  deposits, 
marine-boulder  pavements  and  wave-washed 
bedrock  surfaces  are  found  in  the  McMurdo  Sound 
area  of  Antarctica  from  Cape  Bernacchi  north  to 
Granite  Harbor.  The  highest  measured  marine  fea- 
ture, an  elevated  beach  at  Dunlop  Island,  is  20  m 
above  sea  level.  The  highest  beaches  at  Marble 
Point  and  Cape  Roberts,  about  48  km  apart,  are 
about  20  m  above  sea  level.  The  marine  limit 
between  these  two  points  is,  therefore,  essentially 
horizontal.  The  highest  beach  at  Cape  Bernacchi, 
approximately  4.8  km  south  of  Marble  Point,  is 
about  12  m  above  sea  level.  Well-developed 
elevated  beaches  disappear  about  3.2  km  south  of 
Cape  Bernacchi  and  are  not  found  between  this 
point  and  Koettlitz  Glacier.  These  beaches  post- 
date the  youngest  glaciation  recognized  in  the 
lower  Wright  Valley.  A  C-14  analysis  of  an 
elephant  seal  buried  in  a  13  m  beach  at  Marble 
Point  indicates  that  this  beach  is  4,450  plus  or 
minus  150  years  old.  As  sea  level  at  this  time  was 
approximately  3  m  lower  than  at  present,  the  Mar- 
ble Point  area  has  risen  isostatically  about  16  m 
during  the  last  4,450  plus  or  minus  150  years. 
Pitted  beaches,  beaches  deposited  on  ice,  a  buried 
elephant  seal  and  gravel  ridges  deposited  by  ice  in- 
dicate that  all  of  the  beaches  were  formed  in  a  cli- 
mate like  that  now  found  in  the  area.  (Knapp- 
USGS) 
W72-01395 


SLIP  IN  SINGLE  CRYSTALS  OF  ICE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Cloud  Physics. 

C.  J.  Readings,  and  J.  T.  Bartlett. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  479-491, 

October  1968.  9  fig,  22  ref. 

Descriptors:  "Deformation,  "Ice,  "Shear,  "Strain, 
Shear  stress,  Shear  strength,  Strength  of  materials. 
Crystallography,  Creep,  Mechanical  properties, 
Plastic  deformation,  Glaciers,  Movement,  Rheolo- 
gy,  Cryology. 
Identifiers:  "Ice  deformation. 

Rectangular  specimens  of  ice  (5  cmX2  cmXO.5 
cm)  were  cut  from  large  single  crystals  ( 10  cm  X5 
sq  cm)  grown  from  pure  water  by  a  modified 
Bridgman  technique.  When  these  specimens  were 
deformed  under  controlled  conditions,  slip  lines 


which  were  predominantly  parallel  to  the  basal 
plane  became  visible.  In  some  cases  short,  perpen- 
dicular segments  were  also  seen  which  can  be  in- 
terpreted as  evidence  for  cross-slip  in  ice.  Measure- 
ments of  slip-band  spacings  were  made  on  silvered 
'formvar'  replicas  of  some  deformed  crystals. 
These  measurements  showed  that  'coarse'  slip  oc- 
curred when  the  resolved  shear  stress  on  the  basal 
plane  was  greater  than  about  0.2  bars,  and  that  the 
average  thickness  of  the  slip  lamellae,  was  approxi- 
mately given  by  Wakahama's  relationship.  At  lower 
stresses  'fine'  slip  occurred,  and  the  relationship 
between  the  average  thickness  of  the  lamellae  and 
the  resolved  shear  stress  was  more  adequately 
described  by  Taylor's  formula.  It  is,  however,  possi- 
ble that  both  coarse  and  fine  slip  occurred  at  higher 
stresses,  but  that  the  fine  slip  was  then  below  the 
limit  of  resolution.  (Knapp-USGS) 
W72-01396 


A        BUOYANCE-STABILIZED        HOT-POINT 
DRILL  FOR  GLACIER  STUDIES, 

Cold    Regions   Research   and   Engineering   Lab., 

Hanover,  N.  H. 

H.  W.  C.  Aamot. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  493-498 

October  1968.  3  fig,  4  ref. 

Descriptors:  "Drilling,  "Drilling  equipment,  "Ice, 
"Glaciers,  "Melting,  Sampling,  Observation  wells, 
Equipment,  Instrumentation. 
Identifiers:  "Ice  drills,  "Thermal  drills. 

Hot-point  drills  are  practical  for  producing  holes  in 
glaciers  for  ice-thickness  and  temperature  mea- 
surements, as  well  as  other  glaciological  studies. 
Buoyancy  stabilization  assures  a  vertical  attitude  of 
the  drill  and  a  plumb  hole.  This  is  achieved  by 
designing  a  drill  with  a  heavy  hot  point  and  a  light 
upper  section  which  is  buoyant  in  the  surrounding 
melt  water.  The  buoyant  force  is  less  than  the 
weight  of  the  drill  in  air  but  its  rectifying  moment 
about  the  fulcrum  (the  tip)  is  greater  than  the  tilt- 
ing moment  of  the  drill  weight.  Two  methods  to 
prevent  refreezing  of  the  melt  water  are  proposed 
in  order  to  permit  drilling  in  cold  ice  and  to  assure 
continued  access  to  the  hole.  (Knapp-USGS) 
W72-0I397 


PRESENT-DAY   GLACIERS  IN  THE   U.  S.S.R. 

AND  SOME  DATA  ON  THEIR  MASS  BALANCE, 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Geografii. 

M.  G.  Grosval'd,  and  V.  M.  Kotlyakov. 

Journal   of  Glaciology,   Vol   8,   No   52,   p   9-22, 

February  1969.  2  fig,  6  tab,  38  ref. 

Descriptors:      "Glaciers,      "Regimen,      "Surveys, 

Water     balance,     Movement,     Data     collections, 

Hydrologic  data,  Time  series  analysis.  Climatology, 

Solar  radiation. 

Identifiers:    "Mass   balance    (Glaciers),    Climatic 

change. 

Major  glaciers  are  located  in  the  Atlantic-Arctic, 
Atlantic-Eurasian,  East  Siberian,  and  Pacific -Asian 
regions  of  the  USSR.  The  total  area  of  the  glaciers 
in  the  USSR  amounts  to  81,900  sq  km,  and  the 
volume  of  water  stored  in  them  to  13,750  cu  km. 
The  main  characteristic  features  of  glacier  regime, 
such  as  the  elevation  of  the  equilibrium  line,  the 
value  of  the  total  accumulation  at  the  equilibrium 
line,  the  vertical  gradients  of  net  balance,  the  'gla- 
cier ratios',  etc.,  are  estimated  for  the  majority  of 
the  glaciers.  The  data  on  mass  balance  of  the 
glaciers  in  the  Polar  Urals  and  Tien  Shan  which 
were  obtained  by  direct  measurement  during  the 
last  decade  are  tabulated  and  compared.  The  glaci- 
er balance  changes  in  the  two  areas  are 
nonsynchronous.  A  comparison  of  the  variations  in 
mass  balance  of  the  Lednik  IGAN  in  the  Polar 
Urals  and  the  Grosser  Aletschgletscher  in  the  Swiss 
Alps  suggests  a  cyclic  trend  of  the  variations  in 
both  regions  with  a  wave-length  of  about  22  years, 
and  direct  opposition  in  their  phases.  The  analogy 
of  22-year  cycles  of  the  balance  variations  with  the 
cyclic  fluctuations  of  the  same  wave-length  in  solar 
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ictivity  seems  to  be  quite  evident,  and  the  at- 
mospheric circulation  appears  to  be  one  of  the 
main  intermediate  variables  in  the  chain  responsi- 
ble for  the  out-of-phase  relationship  in  glacier 
variations.  (Knapp-USGS) 
W72-01398 


GLACIAL  FEATURES  OF  TANQUARY  FIORD 
AND  ADJOINING  AREAS  OF  NORTHERN  EL- 
LESMERE  ISLAND,  N.W.T., 

Defense  Research  Telecommunications  Establish- 
ment, Ottawa  (Ontario). 
G.  Hattersley-Smith. 

lournal  of  Glaciology,  Vol  8,  No  52,  p  23-50, 
February  1969.  16  fig,  38  ref. 

Descriptors:    'Glaciers,    *Regimen,    *Arctic,    *F- 
jords,    *Glaciation,   Movement,   Climates,   Water 
balance,  Surveys,  Paleoclimatology. 
Identifiers:  'Ellesmere  Island. 

The  former  ice  cover  of  northern  Ellesmere  Island 
was  very  much  more  extensive  than  the  present, 
although  the  age  of  maximum  glaciation  is  not 
known.  In  the  Tanquary  Fiord  area  this  conclusion 
is  based  on  bathymetric  data  indicating  considera- 
ble overdeepeningof  the  fiords,  morphology  of  the 
main  valleys,  and  the  presence  of  moraines,  erratics 
and  glacial  lake  deposits  at  high  levels.  Tanquary 
Fiord  became  free  of  glacial  ice  at  least  6,500  years 
ago  and  peat  was  forming  in  the  valleys  by  this 
time.  A  long  period  of  river  erosion  followed  the 
main  retreat  of  the  ice.  Subsequently,  and  within 
the  last  4,000  years,  glaciers  advanced  to  reoccupy 
V-shaped  valleys,  and  at  the  same  time  small  ice 
caps  were  probably  regenerated.  In  the  last  900 
years,  however,  there  has  been  little  change  in  the 
terminal  position  of  most  of  the  major  glaciers, 
which  appear  to  be  advancing  slightly,  although  in 
the  last  40  years  the  side  glaciers  have  receded 
from  well-marked  terminal  moraines.  (Knapp- 
USGS) 
W72-01400 


REGIME  OF  AN  AFGHAN  GLACIER, 

Newcastle-upon-Tyne  Univ.  (England).  Dept.  of 

Geography. 

O.  Gilbert,  D.  Jamieson,  H.  Lister,  and  A. 

Pendlington. 

Journal  of  Glaciology,  Vol   8,  No  52,  p  51-65, 

February  1969.  1  1  fig,  3  tab,  10  ref. 

Descriptors:  'Glaciers,  'Regimen,  'Water 
balance,  'Heat  budget,  'Climates,  Melting,  Snow- 
fall, Glaciation,  Solar  radiation,  Evaporation,  Con- 
vection, Water  supply,  Water  yield.  Mountains, 
Topography. 
Identifiers:  'Afghanistan,  Snow  line. 

The  climatic  snow  line  is  a  little  above  the  highest 
peaks  in  the  Mir  Samir  region  of  Afghanistan,  but 
steep  north-facing  slopes  provide  a  topographic 
reason  for  small  glaciers  persisting,  with  a  snow  line 
a  little  below  4,900  m.  Snow  accumilation  at  this 
height  averages  1,300  kg  per  sq  m,  most  of  this 
falling  in  late  winter  and  spring.  Gross  ablation 
reaches  40  kg  per  sq  m  per  day.  Net  ablation  (July- 
August),  measured  as  stream  discharge,  averages 
3,60t)  cu  m  per  day.  Slow  recession  is  the  average 
condition.  Halt  stages  at  4,800,  4,600,  and  4,000  m 
were  interpreted  from  the  topography.  Dating  of 
moraines  by  lichen  distribution  indicates  (for  the 
highest  moraine)  a  minimum  age  of  400  years.  The 
vertical  flux  of  heat  and  of  water  vapor  were  calcu- 
lated through  an  air  layer  30- 1 00  cm  over  a  melting 
firn  surface  for  24  h.  The  source  of  heat  available  at 
the  surface  expressed  as  a  percentage  of  the  total 
was:  net  radiation  87,  condensation  5,  forced  con- 
vection I ,  conduction  through  snow  6,  and  unex- 
plained 1 .  The  heat  sink  was:  long-wave  radiation 
4%,  evaporation  6%  forced  convection  6%,  con- 
duction into  snow  2%,  and  melting  82%.  (Knapp- 
USGS). 
W72-01401 


THE   RESISTOGRAPH   AND  THE  COMPRES- 
SIVE STRENGTH  OF  SNOW. 

Montana  State  Univ.,  Bozeman.   Dept.  of  Earth 

Sciences. 

C.  C.  Bradley. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  499-506, 

October  1968.  4  fig,  3  tab,  4  ref. 

Descriptors:  'Snowpacks,  'Compressive  strength, 
'Shear  strength,  'Avalanches,  'Instrumentation, 
Stress,  On-site  tests,  Compaction. 
Identifiers:  'Snow  resistograph. 

The  snow  resistograph  is  a  field  instrument 
designed  for  the  rapid  in  situ  measurement  of  snow 
strength.  It  consists  of  a  probe  with  a  horizontal  bit 
at  the  bottom.  The  probe  is  pushed  vertically  down 
to  the  base  of  the  snowpack,  rotated  90  deg,  and 
withdrawn.  The  resistance  to  upward  movement 
encountered  by  the  bit  is  balanced  by  a  spring  in 
the  handle  and  thereby  transmitted  to  a  scribe. 
Data  are  recorded  on  a  roll  of  paper  unwinding  at  a 
rate  controlled  by  the  rate  of  withdrawl  of  the 
probe.  The  graph  (resistogram)  thus  produced 
shows  resistance  as  a  function  of  snow  depth.  On 
the  assumption  that  the  force  necessary  to  move 
the  bit  upward  is  essentially  the  same  as  the  force 
required  to  break  the  snow  at  that  depth,  the  graph 
becomes  a  strength  profile  (except  in  the  10  cm 
disturbed  portion  at  the  base  of  the  pack).  The 
working  scale  for  the  resistograms  is  derived  by 
dividing  the  force  by  the  area  of  the  top  silhouette 
of  the  bit.  A  recent  field  comparison  of  snow 
strength  as  measured  by  the  snow  resistograph  and 
compressive  strength  as  measured  by  direct  loading 
to  failure  indicates  good  agreement  in  the  range  25- 
400g/sq  cm.  (Knapp-USGS) 
W72-01402 


THE  HYDROLOGY  OF  SNOW  AND  ICE, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02A. 

W72-01440 


FEATURES  OF  THE  RECEDING  STAGE  OF 
THE  SHKHEL'DA  GLACIER  (OSOBENNOSTI 
OTSTUPANIYA  LEDNIKA  SHKHEL'DY), 

Moscow    State    Univ.    (USSR).    Lab.    of    Aerial 

Photography;  and  Moscow  State  Univ.  (USSR). 

Research  Lab.  for  Snowslides. 

F.  V.  Nikulin,  and  Ye.  S.  Troshkina. 

Vestnik    Moskovskogo    Universiteta,    Seriya    V, 

Geografiya,  No  4,  p  76-82,  July-August  1971.  3  fig, 

7  ref. 

Descriptors:  'Glaciers,  'Glaciation,  'Glacial  drift, 
Ice,  Snow,  Avalanches,  Debris  avalanches,  Land- 
slides, Rockslides,  Ablation,  Pine  trees,  Surveys. 
Identifiers:  'USSR,  'Caucasus,  'Glacial  recession, 
Glacial  movement.  Glacial  retreat,  Ablation 
moraine,  Theodolites. 

Unlike  other  glaciers  of  the  Caucasus,  the  Shkhel'- 
da  Glacier  is  slow  to  recede.  The  glacier  is  8.7  sq 
km  in  area,  10  km  long,  and  has  an  average  surface 
gradient  of  7  deg.  Its  recession,  which  began  in 
1925-1927,  is  marked  by  a  small  decrease  in  length 
( 150  m),  a  small  reduction  in  area  (15%),  a  slight 
lowering  of  the  glacier  surface  (30  m),  a  2.2-fold 
increase  in  the  degree  of  surface  dissection,  an  in- 
crease in  the  surface  slope,  a  reduction  in  the  rate 
of  movement,  and  a  formation  of  dead  ice.  The  ap- 
pearance of  pine  trees  on  the  moraine  points  to  the 
absence  of  ice  movement  in  the  lower  part  of  the 
glacier.  Appreciable  accumulations  of  0.2-  to  0.3- 
m-thick  ablation  moraine  and  large  rock  fragments 
and  debris  on  the  surface  have  preserved  the  ice 
and  have  influenced  the  glacial  movement  during 
the  period  of  observation  (1911-1959).  Repeated 
phototheodolite  surveys  will  provide  a  reliable  and 
convenient  means  of  documenting  the  evolution  of 
glaciers  of  this  type.  (Josefson-USGS) 
W72-01545 


RELATION   OF   RUNOFF   DISTRIBUTION   OF 
MOUNTAIN  RIVERS  IN  A  WARM  PERIOD  TO 


VARIOUS  SOURCES  OF  FLOW  (ZAVISIMOST' 
RASPREDELENIYA  STOKA  GORNYKH  REK  V 
TEPLYY  PERIOD  OT  VU)OV  PITANIYA), 

Moscow  State  Univ.  ( USSR).  Chair  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-01546 


2D.  Evaporation  and  Transpiration 


A   RESISTANCE  MODEL  OF   EVAPORATION 
DURING  SPRINKLING, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 
Ido  Seginer. 

AgrMeteorol.  7  (6):  487-497.  Illus.  1970. 
Identifiers:  Balance,  Energy,  Equation,  Evapora- 
tion, Model,  Resistance,  Sprinkling. 

A  previous  resistance  model  of  sprinkler  evapora- 
tion is  expanded  by  considering  2  energy  balance 
equations:  one  for  the  drops  and  another  for  the  air 
layer  where  the  evaporation  takes  place.  To  solve 
for  the  various  fluxes,  only  the  boundary  conditions 
and  the  resistance  of  the  system  must  be  given.  A 
comparison  of  calculations  with  experimental 
results,  indicates  good  agreement  for  the  limiting 
case  of  a  wet  surface  with  no  drops  in  the  air.  The 
model  predicts  small  spray  evaporation  under  nor- 
mal operating  conditions.  The  effects  of  water  tem- 
perature, fitness  of  spray  and  application  rate  on 
the  evaporation  losses  may  be  significant,  if  the 
variation  of  any  of  these  parameters  is  within  wide 
limits— Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01195 


EFFECT  OF  MINERAL  FERTILIZERS  ON 
WATER  REGIME  AND  YIELD  OF  COTTON  (IN 
RUSSIAN), 

For  primary  bibliographic  entry  see  Field  03F. 
W72-01211 


AN   ENERGY   BUDGET   APPROACH   TO  THE 
STUDY  OF  WATER  LOSS  IN  CRYPTOGAMS, 

South  Dakota  Univ.,  Vermillion.  Dept.  of  Biology. 
George  R.  Hoffman,  and  David  M.  Gates. 
BullTorrey  BotClub.  97  (6):  361-366.  Illus.  1970. 
Identifiers:    Budget,    Cryptogams,    Energy,    Flux, 
Loss,    Parmelia-Conspersa,    Radiation,    Reboulia- 
Hemisphaerica,  Transpiration. 

Evaporative  water  loss  in  the  foliose  lichen,  Par- 
melia  conspersa  and  the  marchantiaceous  liver- 
wort, Reboulia  hemisphaerica  was  examined  in  the 
context  of  a  total  energy  exchange  between  the 
plant  and  its  environment  (disregarding  metabol- 
ism). Transpiration  proceeds  rapidly  from  moist 
plants  and  resistance  is  very  low.  As  transpiration 
decreases,  the  relative  importance  of  both  convec- 
tion and  reradiation  as  energy  dissipating 
mechanisms  increases.  Additionally,  since  both  or- 
ganisms lack  effective  means  of  controlling  trans- 
piration, resistance  increases  in  proportion  to  the 
decreased  water  loss.  Parmelia  dried  quickly  under 
a  total  radiation  flux  of  3.0  cal  cm-2  min- 1 .  Rebou- 
lia transpired  water  over  2  hr  under  a  radiation 
regime  of  2.6  to  2.8  cal  cm-2  min-1.  The  energy 
budget  approach  used  here  is  both  useful  and 
desirable  in  studying  water  loss  in  cryptogams. - 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-01309 


PHOTOSYNTHESIS  AND  TRANSPIRATION  OF 
BANANA  LEAF  SAMPLES  IN  A  CONTROLLED 
ENVIRONMENT, 

Cameroons  Development  Corp.,  Ekona.  Research 
Unit. 

B.  M.  Aubert,  and  J.  Catsky. 
Trop  Ecol.  10  (2):  256-269.  Illus.  1969. 
Identifiers.   Banana-M,  Control,  Controlled,   Dis- 
tribution,      Environment,       Evaporation,       Leaf, 
Moisture,  Opening,  Photosynthesis,  Samples,  Sto- 
matal,  Transpiration. 

Photosynthesis  and  transpiration  were  measured  in 
the  laboratory  by  means  of  an  1R  C02  analyzer  and 
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a  dew-point  recorder  on  banana  leaf  samples.  Rela- 
tive humidity  effects  on  stomatal  resistance, 
photosynthesis  and  transpiration  were  studied 
under  a  light  intensity  of  85.9  watt  m-2,  C02  con- 
centration of  300  ppm  and  a  temperature  averaging 
27  C.  Stomatal  behavor  and  consequently 
photosynthesis  and  transpiration  appears  closely 
related  to  the  moisture  status  of  the  leaf.  The  sto- 
matal opening  has  a  rhythm  which  is  controlled  by 
the  marked  conditions  of  evaporation  prevailing 
around  the  leaf  and  by  the  actual  supply  of  water. 
Two  models  of  stomatal  regulation  were  found, 
which  provide  some  explanation  for  the  large  dis- 
tribution of  bananas  in  the  world  ranging  from 
tropical  heavy  rain  climates  to  mediterranean  con- 
ditions.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01322 


OBSERVATIONS     OF     SOIL     EVAPORATION 
AND  PLANT  TRANSPIRATION  IN  AN  ESTUA- 
RY IN  WEST  KAZAKHSTAN  (NABLYUDENIYA 
NAD    ISPARENIYEM    S    POCHVY    I    TRANS- 
PIRATSIYEY     RASTITEL'NOSTI     LIMANA     V 
ZAPADNO-KAZAKHSTANSKOY  OBLASTI), 
Laboratory  of  Limnology,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-01413 


EVAPORATION  AND  TRANSPIRATION, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 

Research. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-01439 


SOME  ASPECTS  OF  THE  CLIMATIC  DIS- 
TRIBUTION AND  VARIATIONS  OF 
PRECIPITATION  IN  THE  WESTERN  UNITED 
STATES  AND  BAJA  CALIFORNIA, 

California  Univ.,  Los  Angeles.  Water  Resources 
Research  Center. 
C.  B.  Pyke. 

University  of  California,  Department  of  Meteorolo- 
gy, Tentative  Outline  of  Doctoral  Dissertation, 
November  1970.  29  p,  10  fig.  OWRR  A-021-CAL 
(2). 

Descriptors:  *  Precipitation  (Atmospheric),  ♦Cli- 
matology, *United  States,  'California,  'Pacific 
Northwest  U.S.,  Meteorology,  Storms,  Thun- 
derstorms, Winter,  Summer,  Spring,  Arid  lands, 
Extratropical  cyclones,  Convection,  Air  Masses, 
Moisture. 
Identifiers:  *Baja  California. 

Three  prominent  seasonal  precipitation  maxima 
are  examined  for  western  United  States  and  Baja 
California.  Winter  maximum  occurs  in  coastal  and 
most  interior  sections.  Summer  maximum  occurs  in 
interior  deserts  and  in  Baja  California.  Late  Spring 
maximum  occurs  in  the  interior  of  the  Pacific 
Northwest.  Winter  maximum  is  the  most  important 
and  extensive,  and  is  associated  with  extratropical 
cyclones  of  the  north  Pacific  Ocean. Summer  max- 
imum results  from  convective  activity  in  warm  un- 
stable air  masses.  Lake  Spring  maximum  results 
from  Pacific  moisture  carried  inland  across  the 
cascades  by  westerly  winds.  There  are  no  climatic 
changes  which  signify  permanent  trends  within  the 
past  1  20  years;  there  appear  to  be  no  regular  long- 
term  climatic  periodicities.  (Popkin-Arizona) 
W72-01447 


Transpiration  is  one  mechanism  by  which  plants 
dissipate  heat,  but  they  also  lose  heat  by  reradiation 
and  vonvection.  The  importance  of  transpiration  as 
a  plant  cooling  device  has  been  the  subject  of  some 
controversy  and  this  paper  presents  evidence  con- 
cerning the  process.  Using  an  equation  especially 
developed  for  calculating  transpirational  water 
loss,  radiation  absorbed  and  energy  dissipated  for  a 
whole  plant,  the  energy  was  analyzed  and  the  role 
of  transpiration  determined.  All  calculations  were 
made  under  the  assumption  of  steady  state  condi- 
tions. Under  temperate  conditions,  reradiation  ac- 
counted for  almost  2/3  of  total  energy  dissipated, 
while  transpiration  and  convection  accounted  for 
1/3.  But,  when  air  temperature  was  high  and  wind 
speed  was  low,  reradiation  in  cotton  was  38-61%  of 
total  heat  dissipation,  while  transpiration  ac- 
counted for  20-62%,  with  convectional  factors 
being  insignificant.  (Casey-Arizona) 
W72-01452 


WATER  AND  ENERGY  RELATIONS  OF  PLANT 
LEAVES  DURING  PERIOD  OF  HEAT  STRESS, 

Missouri  Botanical  Garden  St.  Louis;  and  Washing- 
ton Univ.,  St.  Louis,  Mo.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  021. 

W72-01454 


CONTROLLING  INTERNAL  PLANT  WATER 
BALANCE  THROUGH  MICROCLIMATE 
MANIPULATION, 

Michigan  State  Dept.  of  Univ.,  East  Lansing.  Dept 

of  Horticulture. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-01458 


2E.  Streamflow  and  Runoff 


ADEQUACY  OF  MARKOVIAN  MODELS  WITH 
CYCLIC  COMPONENTS  FOR  STOCHASTIC 
STREAMFLOW  SIMULATION, 

Instituto    Venezolano    de    Investigaciones    Cien- 

tificas,  Caracuas. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-01123 


SOME  PROBLEMS  OF  FLOOD  ANALYSIS, 

Colorado  State  Univ.,  Fort  Collins.   Engineering 

Research  Center. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01124 


FLOOD  ROUTING  IN  CHANNELS  WITH  BANK 
SEEPAGE, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01142 


CIS  AND  TRANS  LINKS  IN  NATURAL  CHAN- 
NEL NETWORKS, 

IBM  Watson  Research  Center,  Yorktown  Heights, 

N.  Y. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01143 


EFFECT  OF  PERIOD  OF  RECORD  ON  FLOOD 
PREDICTION, 

Barr  Engineering  Co.,  Minneapolis,  Minn. 
For  primary  bibliographic  entry  see  Field  04A 
W72-01166 


UNIT        HYDROGRAPH 
HAWAIIAN  SMALL 


INSTANTANEOUS 
ANALYSIS  OF 

WATERSHEDS, 

Hawaii      Univ.,      Honolulu.      Water      Resources 
Research  Center. 

Ru-Yih  Wang,  I-pai  Wu,  and  L.  Stephen  Lau. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  549,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Hawaii  University,  Water  Resources 
Research  Center  Technical  Report  No  42,  (Hawaii 
Agric.  Exper.  Sta.  Journal  Series  No  1259),  August 
1970.  54  p,  17  fig,  4  tab,  17  ref,  2  append.  OWRR 
Project  B-003-HI  (2). 

Descriptors:  'Hawaii,  'Precipitation  (Atmospher- 
ic), 'Surface  runoff,  'Rainfall-runoff  relationships, 
'Unit  hydrographs,  Hydrograph  analysis,  Rainfall 
intensity,  Hydrologic  cycle,  Storm  runoff,  Small 
watersheds,  Drainage  systems,  River  systems, 
Streamflow  forecasting,  Peak  discharge.  Discharge 
measurement,  Deltas. 
Identifiers:  'Oahu  (Hawaii). 

An  analysis  of  240  hydrographs  of  29  small 
watersheds  on  Oahu  shows  some  unique  hydrologic 
characteristics.  Many  of  these  watersheds  are 
small,  some  measuring  less  than  5  squard  miles,  and 
they  have  extreme  variations  in  rainfall.  Between  4 
and  15  single-peak  hydrographs  were  collected  for 
each  watershed.  The  Instantaneous  Unit  Hydro- 
graph  was  more  adaptable  for  ocean  island  condi- 
tions such  as  the  Hawaiian  Islands,  and  each  in- 
dividual watershed  could  be  treated  by  computers. 
In  analyzing  these  flood  hydrographs,  hydrologic 
characteristics  such  as  small  area,  flush  peak,  short 
time  to  peak,  and  recession  constant,  were  calcu- 
lated. Time  to  peak,  which  is  affected  by  a  com- 
bination of  storm  and  watershed  characteristics, 
varied  within  short  distances,  as  well  as  between 
basins.  Average  rainfall  duration  ranged  from  a 
minimum  of  5  minutes  to  a  maximum  of  1  hour  a 
over  a  100  year  period.  A  good  correlation  was 
found  to  exist  between  effective  rainfall  duration 
and  the  watershed  area.  (Glasby-USGS) 
W72-01375 


LOW-FLOW     MEASUREMENTS    OF     NORTH 
CAROLINE  STREAMS, 

Geological  Survey,  Raleigh,  N.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-01379 


WATER  RESOURCES  DATA  FOR  TEXAS,  1970 
-  PART  1.  SURFACE  WATER  RECORDS. 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-01380 


REDUCTION     OF     URBAN      RUNOFF     PEAK 
FLOWS  BY  PONDING, 

Rice    (Leonard)    Consulting    Water    Engineers, 

Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01421 


TRANSPIRATIONAL  WATER  LOSS  AND 
ENERGY  BUDGETS  OF  SELECTED  PLANT 
SPECIES, 

Missouri  Botanical  Garden,  St.  Louis. 

G.  R.  Hoffman,  and  D.  M.  Gates. 

Oecologia  Plantarum,  Vol  6,  No  2,  p   115-131, 

1971.  5  fig,  4  tab,  11  ref. 

Descriptors:  'Cooling,  'Transpiration,  'Convec- 
tion, 'Radiation,  'Plant  physiology,  Temperature, 
Water  balance,  Mode  of  action,  Energy  budget, 
Heat  transfer,  Cotton,  Heat  stress,  Heat  balance, 
Water  loss. 


ESTIMATION     OF     UNCONFINED     GROUND 
WATER  FLOW  TO  DITCHES, 

Dievd.  Technikon  Ypiresion,  Ioannina  (Greece). 
For  primary  bibliographic  entry  see  Field  04A. 
W72-01149 


CHARACTERISTICS  OF  FLOW  OVER  WEIRS 
OF  FINITE  CREST  WIDTH, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-01163 


FLOODS  OF  DECEMBER  1964  AND  JANUARY 
1965  IN  THE  FAR  WESTERN  STATES  -  PART 
1.  DESCRIPTION, 

Geological  Survey,  Washington,  D.C. 
A.  O.  Waananen,  D.  D  Harris,  and  R.  C.  Williams. 
Available  from  Sup  Doc,  GPO,  Washington,  D  C 
20402  -  Price  $1.25.  Geological  Survey  Water- 
Supply  Paper  1866-A,  1971.  265  p,  53  fig,  20  tab, 
28  ref. 

Descriptors:  'Floods,  'Streamflow,  'Sediment 
transport,  'Runoff,  'Pacific  Northwest  U  S, 
California,  Idaho,  Nevada,  Oregon,  Washington, 
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Flood  damage,  Flood  control.  Precipitation  (At- 
mospheric), Suspended  load,  Sediment  yield, 
Columbus  River,  Great  Basin,  Rivers,  Tributaries, 
Hydrologic  data.  Data  collections,  Stream  gages, 
Flow  rates.  Peak  discharge. 
Identifiers:  'Flood  data,  Flood  measurements. 

The  floods  of  December  1964  and  January  1965  in 
the  Far  Western  States  were  extreme;  in  many 
areas,  the  greatest  in  the  history  of  recorded 
streamflow  and  substantially  greater  than  those  of 
December  1955.  An  unusually  large  area-Oregon, 
most  of  Idaho,  northern  California,  southern 
Washington,  and  small  areas  in  western  and 
northern  Nevada-was  involved.  This  report 
presents  a  general  description  of  the  December 
1964  and  January  1965  floods,  details  and  esti- 
mates of  the  damage  incurred,  a  summary  of  peak 
stages  and  discharges  and  comparative  data  for 
previous  floods  at  1,240  sites,  and  a  summary  of 
suspended-sediment  concentrations  and  daily  sedi- 
ment loads  at  109  sites.  Also  included  are  discus- 
sions of  the  storm  precipitation  during  the  2-month 
period,  sedimentation,  flood  regulation  by  storage 
reservoirs  and  recurrence  intervals  of  peak 
discharges,  as  well  as  tables  of  flood-crest  stages 
along  the  San  Joaquin,  Sacramento,  Russian,  and 
Eel  Rivers  in  California,  and  the  Williamette  River 
in  Oregon.  The  greatest  concentrations  of 
suspended  sediment  occurred  in  streams  that 
drained  areas  bordering  the  lower  Snake  and  lower 
Columbia  Rivers.  Maximum  concentrations  in  four 
of  these  streams  ranged  from  220,000  to  360,000 
ppm.  (Woodard-USGS) 
W72-01430 


INTRODUCTION    TO    PHYSICAL    HYDROLO- 
GY. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-01433 


THE  BASIN  HYDROLOGICAL  CYCLE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-0I436 


RELATION  OF  RUNOFF  DISTRIBUTION  OF 
MOUNTAIN  RIVERS  IN  A  WARM  PERIOD  TO 
VARIOUS  SOURCES  OF  FLOW  (ZAVISIMOST' 
RASPREDELENIYA  STOKA  GORNYKH  REK  V 
TEPLYY  PERIOD  OT  VIDOV  PITANIYA), 
Moscow  State  Univ.  ( USSR ).  Chair  of  Hydrology. 
I.  S.  Fedorova. 

Vestnik  Moskovskogo  Universiteta,  Seriya  V, 
Geografiya,  No  4,  p  95-98,  July-August  1971.  2  fig, 
2  tab,  5  ref. 

Descriptors:  *Runoff,  *Streamflow,  *Rivers, 
•Orography,  Altitude,  Precipitation  (Atmospher- 
ic), Seasonal,  Glaciers,  Glaciation. 
Identifiers:  "USSR,  'Mountain  rivers,  Caucasus, 
Altay  Territory,  Central  Asia,  Tien  Shan,  Pamirs, 
Glacial  runoff,  Variation  coefficient. 

Glacier-fed  mountain  rivers  of  the  Caucasus,  Altay 
and  Central  Asia  were  examined  to  study  the  ef- 
fects of  various  sources  of  flow  on  the  distribution 
of  runoff  within  a  warm  period.  The  ratio  of  the 
April-June  runoff  to  the  July-September  runoff 
(ranging  from  0.20  to  2.00)  decreases  with  altitude 
and  is  inversely  proportional  to  the  glacial  com- 
ponent of  streamflow.  To  show  the  effect  of  the 
rainfall  component  of  streamflow  and  the  distribu- 
tion of  precipitation  within  a  warm  period  on  the 
ratio  of  the  April-June  to  July-September  runoff, 
graphs  were  constructed  to  correlate  the  glacial 
contribution  in  percent  of  annual  runoff  to  ( 1 )  the 
rainfall  component;  (2)  the  ratio  of  precipitation 
for  April-June  to  the  precipitation  for  July-Sep- 
tember; and  (3)  the  ratio  of  precipitation  for  Oc- 
tober-June to  the  precipitation  for  July-September 
By  knowing  the  ratio  of  precipitation  within  the 
April-September  warm  period  and  the  magnitude 
of  glacial  runoff,  it  is  possible  to  determine  the  ratio 
of  the  April-June  to  July-September  runoff  for 
ungaged  rivers.  (Josefson-USGS) 


W72-01546 


FORMULATION  OF  MATHEMATICAL 

WATERSHED-FLOW  MODEL, 

Utah  State  Univ.,  Logan;  and  Illinois  Univ.,  Ur- 

bana. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-01587 


HOW  NATURAL  IS  THE  GREEN  RIVER, 

R.  Julian. 

J  Colo  Wyo  Acad  Sci.  7(1):  1970.38. 

Identifiers:    Geology,    Green,    Human,    Natural, 

River,  Vegetation,  Wyoming. 

W72-01615 


INCORPORATION  OF  PRECIPITATION  DATA 
IN  STOCHASTIC  SIMULATION  OF  MONTHLY 
STREAMFLOWS, 

Nevada  Univ.,  Reon.  Center  for  Water  Resources 

Research. 

J.  Bonne'. 

Report  presented  at  the  Fall  National  Meeting  of 

the  American  Geophysical  Union,  San  Francisco, 

December  1970.  21  p,  7  fig,  2  tab,  7  ref.  14-01- 

0001-1922. 

Descriptors:  Precipitation  (Atmospheric),  'Ru- 
noff, Flow,  Simulation,  Optimization,  Monthly, 
Stochastic  processes,  Nevada,  Model  studies,  Esti- 
mating, Statistical  methods. 

Identifiers:  Eel  River  (Nev),  Multiple  regression 
model. 

A  multiple  regression  model  for  simulation  of 
monthly  flows  is  developed  in  which  both  precipita- 
tion and  runoff  are  included.  Incorporation  of 
precipitation  in  three  time  phases,  namely  current, 
previous  month,  and  accumulated  precipitation  in 
the  regression  function,  represents  more  adequate- 
ly the  relationship  between  precipitation  and  ru- 
noff. It  also  reduces  the  uncertainties  involved  in 
the  flow  estimates  expressed  in  terms  of  variance 
and  coefficients  of  variability.  As  precipitation 
records,  like  streamflows,  are  also  available  only 
for  limited  periods,  additional  precipitation  data 
are  supplied  by  a  generating  procedure  to  be  used 
later  in  the  streamflow  simulation  model.  The  un- 
derlying frequency  distributions  of  the  natural 
streamflow  series  are  explored  and  imposed  on  the 
simulation  model  to  increase  the  resemblance  with 
historic  events.  The  principal  contributors  to  runoff 
may  differ  from  month  to  month  according  to  the 
season  and  the  physiographic  characteristics  of  the 
basin.  A  statistical  analysis  is  applied  which  leads  to 
the  optimal  combination  of  variables  taking  part  in 
the  regression  function  each  month.  By  recognizing 
the  main  causes  effecting  runoff  in  the  generation 
model,  a  major  reduction  of  the  stochastic  com- 
ponent inherent  in  simulation  models  of  this  type  is 
achieved.  Results  obtained  by  applying  the  sug- 
gested model  to  three  basins  in  western  United 
States  verify  the  validity  of  this  approach.  (See  also 
W71-07334) 
W72-01639 

2F.  Groundwater 


HYDROGEOCHEMISTRY      (GIDROGEOK- 
HIMIYA), 

For  primary  bibliographic  entry  see  Field  02K. 
W72-00810 


APPLICATION  OF  A  LOCAL  SIMILARITY 
CONCEPT  IN  SOLVING  THE  VERTICAL  SUB- 
SURFACE FLOW  PROBLEM, 

National     Center     for     Atmospheric     Research, 

Boulder,  Colo. 

R.  L.  Drake,  and  C.  P.  Peterson. 

Water  Resources  Research,  Vol  7,  No  5,  p  1241- 

1255, October  1971.  18fig,  1  tab,  Href. 

Descriptors:  'Mathematical  studies.  Continuity 
equation,  Equations,  Groundwater  movement,  In- 


filtration, Approximation  method,  Numerical  anal- 
ysis, Estimating,  Mathematical  models. 
Identifiers:  Continuum  mechanics. 

Similarity  transformations  may  be  used  even  when 
all  the  requirements  for  the  application  of  such 
transformations  are  satisfied.  The  transformed 
equations  usually  involve  a  stray  time  variable  that 
is  interpreted  as  a  system  parameter.  When  this 
parameter  is  properly  interpreted,  the  solutions  of 
the  transformed  systems  are  very  good  numerical 
approximations  for  the  solutions  of  the  original 
systems.  The  advantages  of  considering  the  trans- 
formed systems  are  usually  two-fold:  numerical 
solutions  can  be  obtained  with  less  computer  time, 
and  qualitative  analysis  of  the  transformed  systems 
is  usually  easier  than  that  of  the  original  systems.  A 
local  similarity  concept  may  be  used  in  solving 
evolution-type  problems  in  continuum  mechanics, 
including  the  Fokker-Planck  equation  of  vertical 
subsurface  flow.  (Knapp-USGS) 
W72-01135 


DRAINAGE  OF  GROUNDWATER  RESTING  ON 
A  SLOPING  BED, 

Cambridge  Univ.  (England).  Dept.  of  Agricultural 

Science;  and  Cambridge  Univ.  (England).  Dept.  of 

Applied  Biology. 

E.  C.  Childs. 

Water  Resources  Research,  Vol  7,  No  5,  p  1256- 

1263,  October  1971.  5  fig,  1  tab,  11  ref. 

Descriptors:  'Dupuit-Forchheimer  theory, 
'Aquicludes,  'Slopes,  Drainage,  Groundwater 
movement,  Hydraulic  gradient.  Water  levels, 
Mathematical  studies. 

The  Dupuit-Forchheimer  convention  for  horizontal 
impermeable  beds  states  that  the  gradient  of 
hydraulic  potential  is  synonymous  with  the  ab- 
solute slope  of  the  water  table.  When  the  imperme- 
able bed  is  sloping,  however,  the  gradient  is  nor- 
mally better  approximately  by  dZ/dl,  where  1  is  the 
distance  measured  along  the  bed  and  Z  is  the  height 
of  the  intersection  with  the  water  table  of  the  per- 
pendicular through  I.  Thus  the  solution  of  the 
resulting  flow  equation  for  drainage  to  a  transverse 
ditch  in  the  absence  of  surface  recharge  provides  a 
family  of  branched  curves  for  different  slopes,  in- 
stead of  the  single  branched  curve  currently  ac- 
cepted. (Knapp-USGS) 
W72-01136 


AN  AUTOMATIC  SOLUTION  FOR  THE  IN- 
VERSE PROBLEM, 

Ecole   Nationale   Superieure   des   Mines  de   Paris, 

Fontainbleau    (France).     Lab.    of    Mathematical 

Hydrogeology. 

Y.  Emsellem,  and  G.  De  Marsily. 

Water  Resources  Research,  Vol  7,  No  5,  p  1264- 

1283,  October  1971.  14  fig,  3  tab,  38  ref. 

Descriptors:  'Groundwater  movement,  'Surface- 
groundwater  relationships,  'Mathematical  studies, 
'Mathematical  models,  Computer  programs, 
Equations,  Water  table.  Groundwater,  Numerical 
analysis,  Transmissivity,  Permeability,  Digital  com- 
puters. 
Identifiers:  Inverse  problem. 

Computing  of  the  estimated  hydraulic  parameters 
of  an  aquifer  when  the  data  consist  of  the  piezomet- 
ric  head  and  the  flow  rates  of  the  wells  ( the  'inverse 
problem')  is  a  good  example  of  an  improperly 
posed  problem,  if  only  its  mathematical  part  is  to 
be  solved.  Yet  if  the  available  physical  information 
about  the  structure  of  the  desired  solution  is  used, 
the  problem  becomes  properly  posed  mathemati- 
cally. The  desired  solution  is  the  regional  distribu- 
tion of  the  hydraulic  parameters  and  is  con- 
sequently the  best  mathematical  solution.  As  the 
mathematical  problem  improves,  a  practical  way  is 
needed  to  obtain  the  best  estimate  of  the  hydraulic 
parameters  from  actual  measures,  which  always  in- 
clude errors.  A  solution  of  these  two  problems  is 
given.  The  importance  of  the  method  is  threefold: 
( I )  It  gives  an  estimate  of  the  permeability  that  is 


13 


Field  02— WATER  CYCLE 
Group  2F — Groundwater 


consistent  with  all  the  assumptions  and  nothing  but 
working  assumptions.  (2)  It  makes  it  possible  to  de- 
tect the  sectors  in  which  the  data  are  imprecise  of 
missing  or  the  assumptions  incorrect.  (3)  It  rapidly 
and  cheaply  furnishes  a  working  instrument.  (K- 
napp-USGS) 
W72-OU37 


DEVELOPMENT      AND      DISTRIBUTION      OF 
PERMEABILITY  IN  CARBONATE  AQUIFERS, 

Geological  Survey,  Raleigh,  N.C. 

H.  E.  LeGrand,  and  V.  T.  Stringfield. 

Water  Resources  Research,  Vol  7,  No  5,  p  1284- 

1294,  October  1971.  2  fig,  1  tab,  23  ref. 

Descriptors:  *Aquifer  characteristics,  "Carbonate 
rocks,  "Fractures  (Geology),  "Water  circulation, 
"Water  chemistry,  Carbon  dioxide,  Solubility, 
Permeability,  Porosity,  Transmissivity,  Water  ta- 
ble, Water  levels.  Groundwater  movement,  Karst, 
Limestones,  Subsurface  drainage,  Hydrogeology. 
Identifiers:  "Carbonate  aquifers. 

Unlike  aquifers  in  nonsoluble  rocks  in  which  the 
permeability  tends  to  be  fairly  even  in  local  dis- 
tribution, aquifers  in  carbonate  rocks  tend  to  have 
their  permeability  developed  through  circulation  of 
water  and  solution  of  the  rock  and  to  have  a  coarse 
and  uneven  distribution  of  permeability.  Their 
permeability  depends  on  the  degree  to  which  water 
with  dissolved  carbon  dioxide  has  moved  through 
joints  and  other  openings.  The  circulation  of  water 
and  solution  activity  tend  to  be  greatest  in  the 
upper  part  of  the  zone  of  saturation  and  tend  to  les- 
sen with  increased  depth.  The  moderately  large 
openings  in  the  path  of  bulk  flow  of  groundwater 
tend  to  enlarge  by  solution  action;  contrastingly, 
the  small  openings  not  in  the  path  if  bulk  flow  en- 
large only  slightly.  The  dynamic  water  table  is 
bounded  above  by  a  cavernous  unsaturated  zone 
that  is  a  relic  of  the  former  permeable  zone  of  satu- 
ration. With  time,  the  solution  channel  network 
loses  its  aquifer  characteristics  when  ( 1 )  the  water 
table  moves  downward  to  the  base  of  the  aquifer, 
(2)  the  cavernous  rocks  are  destroyed  by  erosion, 
or  (3)  the  aquifer  becomes  buried  and  lies  below 
the  groundwater  circulation  system.  The  history  of 
some  carbonate  aquifers  includes  early  develop- 
ment under  water  table  conditions,  burial  and 
preservation  under  later  deposits,  ressurection,  and 
reactivation  in  the  modern  groundwater  circulation 
system.  (Knapp-USGS) 
W72-01  138 


GROUNDWATER  FLOW  IN  A  SANDY  TIDAL 
BEACH:  (1)  ONE-DIMENSIONAL  FINITE  ELE- 
MENT ANALYSIS, 

Erindale  Coll.  (Ontario). 

W.  Harrison,  C.  S.  Fang,  and  S.  N.  Wang. 

Water  Resources  Research,  Vol  7,  No  5,  p   1313- 

1 322,  October  1 97 1 .  6  fig,  1  tab,  1 7  ref. 

Descriptors:  "Groundwater  movement,  "Benches, 
"Water  level  fluctuations,  "Tides,  "Numerical 
analysis,  Mathematical  models,  Time  series  analy- 
sis, Tidal  effects,  Hydraulic  conductivity.  Porosity, 
Statistical  methods. 
Identifiers:  Finite  element  method. 

Beach  water  table  and  tidal  fluctuations  were  ob- 
served for  3  1  days  in  1  3  wells  along  a  profile  per- 
pendicular to  the  shoreline  at  Virginia  Beach,  Vir- 
ginia. Finite  element  techniques  were  applied  to 
solve  the  one-dimensional,  unsteady  state,  non- 
linear equations  for  groundwater  movement.  For 
the  finite  element  analysis,  the  semi-infinite  mass 
(unconfined  aquifer)  had  to  be  replaced  by  a  finite 
mass.  The  boundary  conditions  were  found  from 
the  field  data  by  directly  solving  the  flow  equation 
with  a  finite  difference  technique.  The  finite  ele- 
ment method,  using  the  variational  principle,  pro- 
vided a  reasonable  solution,  economical  in  com- 
puter time.  (Knapp-USGS) 
W72-01140 


PROJECTING  OF  DARCY'S  LAW  AS  RELATED 
TO  THE  ELLIPSE  OF  DIRECTION, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
CM.  Case. 

Water  Resources  Research,  Vol  7,  No  5,  p  1354- 
1356,  October  1971.  6  ref. 

Descriptors:  "Darcy's  law,  "Mathematical  studies, 
"Permeability,  Anisotropy,  Velocity,  Groundwater 
movement.  Aquifer  characteristics. 
Identifiers:  Permeability  tensor. 

The  concept  of  projecting  the  tensor  form  of  Dar- 
cy's law  is  a  given  direction  is  examined  mathemati- 
cally. The  conclusions  drawn  for  this  analysis  are 
( 1 )  the  projections  in  a  given  direction  of  each 
term  in  the  tensor  expression  for  Darcy's  law  can- 
not in  general  be  assembled  to  give  a  valid  expres- 
sion for  Darcy's  law,  and  (2)  an  ellipse  of  direction 
cannot  be  used  to  find  the  projection  of  the 
permeability  tensor  at  a  point  in  any  direction  other 
than  that  parallel  to  the  resultant  velocity  at  that 
point.  (Knapp-USGS) 
W72-01145 


ANALYSIS  OF  GROUND-WATER  SYSTEM  IN 
ORANGE  COUNTY,  CALIFORNIA,  BY  USE  OF 
AN  ELECTRICAL  ANALOG  MODEL, 

Geological  Survey,  Menlo  Park,  Calif. 

W.  F.  Hardt,  and  E.  H.  Cordes. 

Geological    Survey    Open-file    Report,    May    28, 

1 97 1 .  60  p,  24  fig,  3  tab,  20  ref. 

Descriptors:  "Water  resources  development, 
"Groundwater,  "Groundwater  movement,  "Model 
studies,  "California,  Analog  models,  Electric  cur- 
rents, Analytical  techniques,  Withdrawal,  Pump- 
ing, Groundwater  recharge.  Saline  water  intrusion. 
Coastal  plains.  Water  yield,  Water  quality.  Water 
users,  Aquifers,  Aquifer  characteristics.  Water 
level  fluctuations,  Hydrologic  data. 
Identifiers:  "Orange  County  (Calif). 

The  Orange  County  electrical  analog  study  area  is 
in  the  coastal  basin  of  southern  California,  about 
25  miles  southeast  of  Los  Angeles.  Thick  alluvial 
aquifers  contain  large  quantities  of  groundwater 
within  the  basin.  Runoff  from  the  surrounding 
mountains  enters  several  streams  that  drain  to  the 
Pacific  Ocean.  Recharge  enters  the  aquifers  from 
stream  percolation,  direct  percolation  of  rain,  and 
irrigation  return.  Water  pumped  from  wells  is  for 
agricultural,  industrial,  urban,  and  municipal  use. 
The  population  and  economic  growth  of  Orange 
County  since  1950  has  increased  the  demand  for 
water.  Specific  problems  include  sea-water  intru- 
sion from  the  Pacific  Ocean,  groundwater  basin 
overdraft,  land  subsidence,  unfavorable  pumping 
patterns,  water-quality  degradation,  and  control  of 
artificial  recharge  practices;  these  problems  must 
be  solved  in  ways  compatible  with  water  uses  for 
agriculture,  industry,  and  public  supplies,  in  order 
to  provide  maximum  benefit  to  all  users.  Results  of 
various  model  runs  under  different  hydrologic  as- 
sumptions and  various  assumed  parameters  in- 
dicate similarity  with  actual  conditions;  the  cause 
and  effect  relations  simulated  are  reasonable  but 
agree  only  on  a  gross  scale.  ( Woodard-USGS ) 
W72-01155 

For  primary  bibliographic  entry  see  Field  04B. 
W72-01256 


MATHEMATICAL  MODELING  OF  FRESH- 
WATER AQUIFERS  HAVING  SALT-WATER 
BOTTOMS, 

General  Electric  Company,  Santa  Barbara,  Calif. 

Tempo. 

D.  Kleinecke. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  545,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  71  TMP-47,  July  1971.  68  p,  1  fig,  9 

ref,  2  append.  OWRR  C-l  875-  (3175)  (3). 

Descriptors:  "Computer  models,  "Saline  water- 
freshwater  interfaces,  "Dispersion,  "Aquifers, 
"Groundwater,  Salinity,  Flow. 


A  method  is  described  for  modeling  the  flow  and 
salinity  of  water  in  an  aquifer  which  has  a  fresh 
water  lens  overlying  saltwater.  Dispersion  of  salts 
across  the  interface  is  taken  into  account.  The  flow 
model  is  for  general  two-dimensional  horizontal 
flow  in  an  aquifer  which  can  be  either  confined  or 
unconfined  at  each  horizontal  location  and  can 
change  character  as  the  water  level  changes.  Some 
preliminary  calculations  are  described.  A  bibliog- 
raphy of  the  literature  on  freshwater-saltwater 
combined  flows  is  included  as  an  appendix. 
W72-01342 


POTENTIOMETRIC  SURFACE  AND  AREAS  OF 

ARTESIAN  FLOW,  MAY  1969,  AND  CHANGE 

OF    POTENTIOMETRIC    SURFACE    1964    TO 

1969,     FLORIDAN     AQUIFER,     SOUTHWEST 

FLORIDA  WATER  MANAGEMENT  DISTRICT, 

FLORIDA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-01374 


SEA-WATER  INTRUSION:  AQUITARDS  IN 
THE  COASTAL  GROUND  WATER  BASIN  OF 
OXNARD  PLAIN,  VENTURA  COUNTY. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

Available  from  State  of  Calif,  Documents  Section, 
PO  Box  20191,  Sacramento,  Calif  95820-$7.0o! 
California  Department  of  Water  Resources  Bul- 
letin No  63-4,  September  1971.  569  p,  65  fig,  17 
tab,  69  ref,  4  append. 

Descriptors:  "Groundwater  movement, 

"Aquitards,  "Aquifers,  "Porous  media,  "Califor- 
nia, Geologic  formations,  Aquifer  characteristics, 
Hydrogeology,  Permeability,  Porosity,  Water  yield, 
Aggregates,  Particle  size.  Pumping,  Groundwater 
recharge. 
Identifiers:  "Groundwater  (Ventura  County  Calif). 

Field,  laboratory  and  theoretical  analysis  define  the 
role  that  aquitards  play  in  controlling  groundwater 
movement  in  the  Oxnard  Basin  in  Ventura  County, 
California.  Contrary  to  the  usual  concept  that 
aquitards  are  effective  confining  beds,  the  beds  in 
the  Oxnard  test  area  near  Port  Hueneme  have  a 
small  but  significant  permeability.  This  basin  is 
clearly  a  system  of  leaky  aquifers.  This  was  proven 
by  a  series  of  pumping  tests  and  a  ratio  method  of 
analyzing  the  field  data.  Using  the  ratio  method, 
the  aquitard  overlying  the  Oxnard  aquifer  was 
found  to  have  an  average  permeability  of  0.025 
gpd/sq  ft.  Core  samples  were  studied  with  regard  to 
composition,  consolidation,  permeability,  and  ef- 
fects of  replacing  the  natural  pore  fluids  by  salt 
water.  The  aquitard  sediments  are  predominantly 
in  the  silt  size  and  are  mainly  composed  of  quartz 
and  clay  minerals.  The  clay  content  is  generally  less 
than  20  percent  and  is  dominantly  montmorillonite 
with  lesser  amounts  of  kaolinite  and  illite. 
(Woodard-USGS) 
W72-01376 


LAKES  OF  THE  SEMIARID  ZONE  OF  THE 
USSR  (OZERA  SEMIARIDNOY  ZONY  SSSR), 

Laboratory  of  Limnology,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 

W72-01403 


GROUNDWATER  IN  LAKE  BASINS  OF  THE 
SARPINSKAYA  DEPRESSION  (GRUNTOVYYE 
VODY  NEKOTORYKH  OZERNYKH  KOT- 
LOVIN  SARPINSKOY  LOZHBINY), 

Laboratory  of  Limnology,  Leningrad  ( USSR ). 
For  primary  bibliographic  entry  see  Field  02H. 

W72-0I410 


THE  NATURAL  ELECTRICAL  FIELD  AND 
GROUNDWATER  MOVEMENT  (YESTESTVEN- 
NOYE  ELEKTRICHESKOYE  POLE  1  FIL'- 
TRATSIYA  GRUNTOVYKH  VOD), 

Laboratory  of  Limnology,  Leningrad  (USSR). 
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For  primary  bibliographic  entry  see  Field  02H. 
W72-01411 

A  FINITE  DIFFERENCE  METHOD  FOR 
ANALYZING  LIQUID  FLOW  IN  VARIABLY 
SATURATED  POROUS  MEDIA, 

Corps  of  Engineers,  Davis,  Calif.,  Hydrologic  En- 
gineering Center. 

For  primary  bibliographic  entry  see  Field  08E. 
W72-01415 

DEPTH  TO  GROUND-WATER  TABLE  BY 
REMOTE  SENSING, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-01420 


EXOTIC  USES  OF  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-01422 

A  RECONNAISSANCE  OF  THE  QUALITY  OF 
WATER  FROM  IRRIGATION  WELLS  AND 
SPRINGS  IN  THE  SNAKE  PLAIN  AQUIFER, 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Boise,  Idaho. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-01423 


GROUNDWATER     RESOURCES     OF     MONT- 
GOMERY COUNTY,  TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-01427 


GROUNDWATER  RESOURCES  OF  RENVILLE 
AND  WARD  COUNTIES, 

Geological  Survey,  Bismarck,  N.  Dak. 

W.  A.  Pettyjohn,  and  R.  D.  Hutchinson. 

North  Dakota  Geological  Survey  Bulletin  50-Part 

111,  and  North  Dakota  Water  Commission  County 

Ground-Water  Studies  11 -Part  III,  1971.  100  p,  31 

fig,  2  plate,  8  tab,  48  ref. 

Descriptors:  'Groundwater,  'Aquifer  charac- 
teristics, 'Water  yield,  'Water  quality,  'North 
Dakota,  Water  resources  development,  Water 
wells,  Hydrologic  data,  Data  collections, 
Hydrogeology,  Withdrawal,  Drawdown,  Ground- 
water recharge,  Storage  coefficient,  Water  utiliza- 
tion. 

Identifiers:  'Groundwater  resources,  'Renville  and 
Ward  Counties  (N  Dak). 

Two  types  of  aquifers  occur  in  Renville  and  Ward 
Counties,  North  Dakota-those  in  the  semicon- 
solidated  and  consolidated  bedrock  formations  and 
those  in  the  unconsolidated  glacial  deposits.  The 
Fort  Union  Group  contains  the  most  productive 
bedrock  aquifers.  Generally  water  from  the  Fort 
Union  is  a  sodium  bicarbonate  type  or  a  sodium 
chloride  type.  The  water  is  unsuitable  for  irrigation 
and  in  many  places  is  undesirable  for  domestic  use. 
Deposits  of  Quaternary  age  comprise  the  major 
aquifers  with  yields  of  more  than  500  gpm  of  good 
quality  water.  The  most  productive  aquifers  are  in 
the  valleys  of  the  Souris  and  Des  Lacs  Rivers.  Well 
yields  of  more  than  500  gpm  are  available  from  the 
Kenmare  aquifer  and  locally  from  aquifers  in  the 
Souris  River  valley  between  Minot  and  Logan. 
Northwest  of  Minot  and  between  Logan  and 
Sawyer,  yields  of  50  to  500  gpm  can  be  expected. 
Much  of  the  water  in  the  valley  aquifers  is  suitable 
for  domestic,  municipal,  and  industrial  uses.  Sub- 
stantial quantities  of  groundwater  are  stored  in  sur- 
ficial  sand  and  gravel  deposits  in  ice-marginal  chan- 
nels. In  most  places,  the  water  had  a  specific  con- 
ductance that  is  less  than  1,000  micromhos. 
(Woodard-USGS) 
W72-01431 


AN  APPRAISAL  OF  GROUND  WATER  FOR  IR- 
RIGATION IN  THE  WADENA  AREA,  CEN- 
TRAL MINNESOTA, 

Geological  Survey,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-01432 


INTRODUCTION    TO    PHYSICAL    HYDROLO- 
GY. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-01433 


GROUND  WATER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geolo- 
gy. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-01434 


POTENTIAL  POLLUTION  OF  THE  OGALLALA 
BY  RECHARGING  PLAYA  LAKE  WATER, 

Texas   Tech    Univ.,    Lubbock.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01462 


In:  Materialy  po  geologii,  gidrogeologii  i  geokhimii 
Ukrainy,  Kazakhstana,  Altaya  i  Zabaykal'ya:  Kiev- 
skiy  Gosudarstvennyy  Universitet  Nauchno-Iss- 
ledovatel'skiy  Sektor,  Sbornik  Nauchnykh  Rabot 
No6,p55-57,  1970.  1  fig,  1  tab,  4  ref. 

Descriptors:  'Aquifers,  'Permeability,  'Specific 
yield,  Hydrogeology,  Groundwater,  Groundwater 
movement,  Dupuit-Forchheimer  theory.  Draw- 
down, Water  table,  Confined  water.  Steady  flow. 
Sands,  Boreholes,  Pumping. 
Identifiers.  'USSR. 

A  method  is  given  for  approximate  calculation  of 
the  permeability  of  water-bearing  materials  based 
on  the  value  of  the  reduced  specific  yield  of  a 
borehole.  Reduced  specific  yield,  as  a  charac- 
teristic of  aquifer  yield,  is  the  amount  of  water  in 
one  meter  of  aquifer  thickness  (artesian  or  water- 
table)  at  drawdown  equal  to  one-half  of  the  total 
aquifer  thickness.  Reduced  specific  yield  has  none 
of  the  basic  shortcomings  of  specific  yield  and, 
from  the  theoretical  standpoint,  is  independent  of 
drawdown.  Formulas  are  cited  for  computing  the 
permeability  of  artesian  and  water-table  aquifers 
on  the  basis  of  pumping  tests  under  conditions  of 
steady  flow.  (Josefson-USGS) 
W72-01551 


HYDROGEOLOGY    OF    THE    NISHNABOTNA 
RIVER  BASIN, 

Iowa   State    Univ.    of  Science    and   Technology, 

Ames.  Dept.  of  Earth  Science. 

R.  Stone. 

Ph  D  Thesis,  Iowa  State  University  of  Science  and 

Technology,  1971.   179  p,  34  fig,  20  tab,  42  ref. 

OWRRA-030-IA(2). 

Descriptors:  'Hydrogeology,  'Groundwater  move- 
ment, 'Aquifers,  'Water  resources  development, 
'Iowa,  Aquifer  characteristics,  Water  wells,  Sur- 
face-groundwater  relationships,  Water  yield. 
Withdrawal,  Drawdown,  Groundwater  recharge, 
Water  quality,  Chemical  analysis. 
Identifiers:  'Nishnabotna  River  basin  (Iowa). 

The  Nishnabotna  River  basin  of  southwestern  Iowa 
is  situated  in  a  glacial  terrain  underlain  by  a 
bedrock  valley  system  that  contains  pro-glacial 
sand  and  gravel.  Topography  controls  the  pattern 
of  groundwater  flow  near  the  basin  divide  but 
groundwater  flow  patterns  within  the  basin  respond 
to  both  surface  topography  and  the  subsurface 
geology.  Exportation  of  groundwater  from  the 
basin  at  locations  other  than  the  surface  outlet  is 
limited  to  flow  of  about  500,000  gpd  through  the 
pro-glacial  aquifer  of  a  tributary  bedrock  valley. 
The  major  bedrock  valley,  the  Fremont  Channel, 
exerts  strong  potential  drawdown  effects  within  the 
basin.  At  the  locations  of  horizontal  divergence 
from  the  West  Nishnabotna  valley  and  horizontal 
convergence  with  it,  the  Fremont  Channel  exerts 
dominating  potential  drawdown  with  resulting  flow 
of  influent  river  water  to  it.  River  low-flow  data 
yield  small  and  negative  reach  incremental 
discharges  at  these  locations.  Mineral  analysis  of 
water  samples  are  graphically  summarized.  Nitrate 
was  detected  in  water  from  two  wells  with  concen- 
trations of  0.23  ppm  and  1.91  ppm.  (Woodward- 
USGS) 
W72-01520 


GEOCHEMICAL  RANGES  OF  TITANIUM 
MIGRATION  IN  GROUNDWATER  (O  GEOK- 
HIMICHESKIKH  DIAPAZONAKH  MIGRATSH 
TITANA  V  PODZEMNYKH  VODAKH), 

All-Union  Scientific  Research  Inst,  of  Hydrogeolo- 
gy and  Engineering  Geology,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02K. 

W72-01547 


A  NEW  METHOD  FOR  APPROXIMATE 
DETERMINATION  OF  AQUIFER  PERMEA- 
BILITY (NOVYY  METOD  PRIBLIZHENNOGO 
OPREDELENIYA  VODOPROVODIMOSTI 

VODONOSNYKH  GORIZONTOV), 
Kiev  State  Univ.  (USSR). 
N.I.  Drobnokhod. 


ON-SITE  INVESTIGATIONS  OF  INFILTRA- 
TION (NATURNYYE  ISSLEDOVANIYA  FIL'- 
TRATSII), 

For  primary  bibliographic  entry  see  Field  02G. 
W72-01552 


2G.  Water  in  Soils 


RUNOFF  PROCESSES  DURING  SNOWMELT, 

Agricultural  Research  Service,  Danville,  Vt. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-01126 


SIMULTANEOUS   SOLUTE   AND   WATER 
TRANSFER  FOR  AN  UNSATURATED  SOIL, 

Arizona    Univ.,    Tucson.    Dept.    of    Agricultural 
Chemistry  and  Soils. 

A.  W.  Warrick,  J.  W.  Biggar,  and  D.  R.  Nielsen. 
Water  Resources  Research,  Vol  7,  No  5,  p  1216- 
1225,  October  1971.  11  fig,  13  ref. 

Descriptors:  'Unsaturated  flow,  'Soil  water  move- 
ment, 'Ion  transport,  'Aqueous  solutions,  'Water 
chemistry.  Path  of  pollutants.  Sorption,  Absorp- 
tion, Mathematical  models.  Numerical  analysis, 
Salts,  Infiltration,  Percolation,  Mass  transfer. 
Chlorides. 
Identifiers:  Solute  transfer. 

The  simultaneous  transfer  of  solute  and  water  dur- 
ing infiltration  was  studied  both  in  the  field  and  nu- 
merically. An  apparent  diffusion  coefficient  of 
about  0.07  sq  cm/min  provided  maximum  solute 
concentration  values  over  a  17-hour  period.  The 
advance  of  a  solute  front  with  irrigation  water  is 
nearly  independent  of  the  initial  soil  moisture  con- 
tent but  highly  dependent  on  the  moisture  content 
maintained  at  the  soil  surface  during  infiltration. 
(Knapp-USGS) 
W72-01132 


EFFECT  OF  A   FREEZING  ZONE  OF  FINITE 
WIDTH  ON  THERMAL  REGIME  OF  SOILS, 

Cold    Regions   Research    and    Engineering   Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-01133 


PHYSICAL  SIMULATION   OF  INFILTRATION 
EQUATIONS, 

Saskatchewan  Univ.,  Saskatoon.  Div.  of  Hydrolo- 
gy- 

W.  Lin,  and  D.  M.  Gray. 

Water  Resources  Research,  Vol  7,  No  5,  p  1234- 
1 240,  October  1 97 1 .  5  fig,  1  tab,  1 3  ref. 
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Field  02— WATER  CYCLE 
Group  2G — Water  in  Soils 


Descriptors:  "Infiltration,  "Mathematical  models, 
"Hydraulic  models,  "Soil  water  movement,  "Per- 
colation, Numerical  analysis.  Porosity,  Fluid 
mechanics,  Laminar  flow.  Hydraulic  conductivity, 
Capillary  action,  Simulation  analysis. 

Laminar  (capillary)  flow  method  may  be  used  for 
synthesizing  the  infiltration  process  on  physical 
hydrologic  models.  The  equations  defining  laminar 
flow  in  capillary  tubes  and  between  parallel  plates 
were  derived  for  several  different  geometric  con- 
figurations representing  horizontal,  vertically 
downward,  vertically  upward,  and  radial  flow.  The 
theoretical  equations  for  the  different  configura- 
tions are  analogous  in  functional  form  to  the 
theoretical  and  empirical  infiltration  equations 
used  to  define  the  time  variation  in  the  infiltration 
rate  of  a  soil.  The  results  from  several  tests  con- 
ducted on  capillary  tubes  were  in  close  agreement 
with  those  obtained  from  the  theoretical  equations 
(Knapp-USGS) 
W72-01134 


APPLICATION  OF  THERMOCOUPLE 

PSYCHROMETERS  TO  SOIL  WATER  TRANS- 
PORT, 

Battelle   Memorial  Inst.,  Richland,  Wash.   Pacific 
Northwest  Labs. 
C.  G.  Enfield,  and  J.  J.  C.  Hsieh. 
Water  Resources  Research,  Vol  7,  No  5,  p  1349- 
1353,  October  1971.  4  fig,  1  tab,  9  ref.  AEC  Con- 
tract AT  (45-1 )- 1830. 

Descriptors:  "Soil  water  movement,  "Soil  moisture 
meters,  "Water  temperature,  "Hydraulic  conduc- 
tivity, "Hydraulic  gradient.  Instrumentation,  Infil- 
tration, Groundwater  recharge,  Evapotranspira- 
tion. 
Identifiers:  Thermocouple  psychrometer. 

The  energy  status  (potential)  of  water  can  be  used 
to  calculate  water  flux.  Thus,  field  measurement  of 
water  potential  is  superior  to  conventional 
gravimetric  soil  moisture  content  measurements 
for  dynamic  soil  water  studies  and  is  useful  for 
steady  state  analysis  of  soil  water  transport.  Soil 
thermocouple  psychrometers  give  sufficiently  sen- 
sitive, in  situ  measurements  of  water  potential  to 
apply  energy  concepts  to  dynamic  soil  water  move- 
ment. Thus  the  soil  thermocouple  psychtometer 
can  be  used  to  obtain  soil  water  potential  informa- 
tion needed  to  determine  the  direction  of  water 
flow  and  the  magnitude  of  the  driving  force.  This 
technique  is  not  limited  to  studies  of  the  penetra- 
tion of  rainfall  in  the  arid  region  but  also  has  appli- 
cation in  evapotranspiration  studies,  and  might  be 
adaptable  to  such  studies  as  groundwater  hazards 
of  sanitary  land  fills.  (Knapp-USGS) 
W72-01144 


TENTATIVE  STUDY  OF  THE  WATER  AND 
THERMAL  REGIMES,  THE  REDOX  POTEN- 
TIAL, AND  THE  LEACHING  OF  SUBSTANCES 
IN  RED  EARTHS  (OPYT  IZUCHENIYA  VOD- 
NOGO,  TEPLOVOGO  REZHIMOV,  OVP  I  VY- 
MYVANIYA  VESHCHESTV  V 

KRASNOZEMAKH), 

Akademiya  Nauk  SSSR,  Moscow.  Institut 
Geografii. 

A.  1.  Romashkevich,  and  L.  A.  Karmanova. 
Pochvovedeniye,  No  2,  p  41-54,  February  1971.  4 
fig,  6  tab,  14  ref. 

Descriptors:  "Soil  physics,  "Soil  physical  proper- 
ties, "Soil  chemical  properties,  "Water  balance, 
"Heat  balance,  Leaching,  Moisture  content,  Or- 
ganic matter,  Humus,  Iron,  Air  temperature, 
Precipitation  (Atmospheric),  Seasonal,  Oxidation- 
reduction  potential,  Acidity,  Hydrogen  ion  concen- 
tration, Bulk  density,  Porosity,  Specific  gravity, 
Soil  temperature. 

Identifiers:  "USSR,  "Red  earths,  Adzhar  ASSR, 
Batumi  Botanical  Garden,  Thermoisopleths, 
Chronoisopleths,  Hygroscopicity. 

Investigations  were  conducted  in  the  Batumi 
Botanical  Garden  (Adzhar  ASSR)  in  1968-70  to 
study  the  moisture  content  of  Red  Earths  under 


natural  vegetation,  and  the  temperature,  oxidation- 
reduction  potential,  and  content  of  various  sub- 
stances leached  from  the  soil  profile.  The  condi- 
tions in  these  soils  were  always  favorable  but  not 
optimal  for  the  intense  transformation  of  organic 
and  mineral  substances.  The  hydrothermal  and 
redox  conditions  in  the  Red  Earths  ensured  a  con- 
tinuous removal  of  appreciable  amounts  of  water- 
soluble  organic  matter  and  iron,  whose  movement 
in  the  subtropical  landscape  may  be  described  as 
multistage  'diffusion.'  (Josefson-USGS) 
W72-01168 


SOIL  MOISTURE  MEASUREMENT  BY  THE 
CAPACITANCE  METHOD  (O  IZMERENII 
VLAZHNOSTI  POCHVY  YEMKOSTNYM 
METODOM), 

Belorusskii  Nauchno-Issledovatelskii  Institut 
Melioratsii  i  Vodnogo  Khozyaistva,  Minsk  (USSR). 
D.  S.  Kuz'michev. 

Pochvovedeniye,  No  2,  p  54-59,  February  1971.  3 
fig,  1  tab,  5  ref. 

Descriptors:  "Soil  moisture  meters,  "Measure- 
ment, "Instrumentation,  "Soil  moisture,  "Moisture 
content.  Soils,  Soil  properties,  Soil  density,  Disper- 
sion, Soil  temperature,  Hysteresis,  Salts,  Peat,  Or- 
ganic matter,  Sampling,  Homogeneity,  Volume. 
Identifiers:  "USSR,  Brest  Oblast,  Gantsevichi 
Rayon,  Sandy  soils,  Sensors,  Soil  dielectric  proper- 
ties. 

A  capacitance-type  moisture  meter  has  a  measure- 
ment range  in  soils  from  air-dry  to  full  moisture 
capacity.  It  was  used  to  measure  the  moisture  con- 
tent of  Peat  and  sandy  soils  of  the  'Chudin'  bog 
tract,  Gantsevichi  Rayon,  Brest  Oblast.  It  was 
found  that  the  readings  of  the  moisture  meter  de- 
pend upon  the  degree  of  soil  dispersion  and  the 
content  of  organic  matter  in  it.  A  variable  salt  con- 
centration to  within  1  g/liter  has  no  effect  on  the  in- 
strument readings.  The  results  of  volume  moisture 
measurements  are  independent  of  the  soil  density 
in  the  sensor.  The  root-mean-square  error  of  36 
laboratory  measurements  of  the  volume  moisture 
of  homogeneous  peat  was  plus  or  minus  2.1-2.6% 
and  that  of  field  measurements  of  inhomogeneous 
peat,  plus  or  minus  3.86%.  (Josefson-USGS) 
W72-01169 


DEGREE    AND    DEPTH    OF    SOIL    WETTING 

DURING  CROP  IRRIGATION  (STEPEN'  I  GLU- 

BINA      UVLAZHNENIYA      POCHVO-GRUNTA 

PRI     POLIVAKH     SEL'SKOKHOZYAYSTVEN- 

NYKH  KUL'TUR), 

For  primary  bibliographic  entry  see  Field  03F. 

W72-01170 


METHOD  OF  DETERMINING  THE  SOIL 
MOISTURE  POTENTIAL  WITH  A  PRESSURE 
MEMBRANE  APPARATUS  (K  METODIKE 
OPREDELENIYA  POTENTSIALA  VLAZH- 
NOSTI POCHV  S  PRIMENENIYEM  MEMBRAN- 
NYKH  PRESSOV), 

Vsesoyuznaya  Akademiya  Selskokhozyaistvennykh 
Nauk,  Moscow  (USSR).  Agrofizicheskii  Nauchno- 
Issledovatelskii  Institut. 

A.  M.  Globus,  S.  K.  Rozenshtok,  V.  M.  Sirotkin, 
and  B.  N.  Michurin. 

Pochvovedeniye,  No  2,  p  141-149,  February  1971 
3  fig,  1  tab,  4  ref. 

Descriptors:  "Soil  moisture  meters,  "Ther- 
modynamics, "Pressure,  "Soil  moisture,  "Moisture 
content,  Instrumentation,  Entropy,  Hysteresis, 
Equipment,  Membranes,  Equilibrium,  Atmospher- 
ic pressure,  Gases,  Diffusion,  Manometers,  Cher- 
nozems, Loam. 

Identifiers:  "USSR,  "Pressure  membrane  ap- 
paratus. Pressure  membranes,  Moisture  capacity, 
Moisture  potential. 

The  thermodynamic  principles  of  the  pressure 
membrane  method  used  to  determine  the  relation 
of  the  moisture  potential  and  differential  moisture 
capacity  of  soils  to  their  moisture  content  are  ex- 


amined. The  moisture  potential  is  a  component  of 
the  relative  specific,  partial  free  energy  of  soil 
moisture  which  depends  upon  the  capillary-sorp- 
tion  properties  of  the  soil.  Two  modifications  of  the 
pressure  membrane  apparatus  developed  by  L.A. 
Richards  (1947)  are  described:  (1)  a  pressure- 
membrane  apparatus  for  mass  determinations  of 
the  moisture  potential  of  soils  with  a  recording  of 
the  changes  in  moisture  content  by  weight;  and  (2) 
a  pressure-membrane  apparatus  for  investigating 
the  relationship  between  the  moisture  potential  and 
the  moisture  content  of  soils  by  volumetric  record- 
ing of  the  change  in  moisture  content.  (Josefson- 
USGS) 
W72-01171 


REPLICATION  OF  DETERMINATIONS  OF 
MOISTURE  CONTENT  OF  DRAINED  SOILS  (O 
POVTORNOSTI  OPREDELENIYA  VLAZH- 
NOSTI OSUSHENNYKH  POCHV), 

Severnyi  Nauchno-Issledovatelskii  Institut 

Gidrotekhniki     i     Melioratsii,     Kalinin     (USSR). 

Kalinin  Experimental  Reclamation  Station. 

A.  A.  Ksenzov. 

Pochvovedeniye,  No  2,  p  150-156,  February  1971 

2  fig,  5  tab,  20  ref. 

Descriptors:  "Soils,  "Soil  moisture,  "Moisture  con- 
tent, "Soil  water,  Podzols,  Clay  loam,  Turf, 
Drainage,  Sampling,  Statistical  methods,  Probabili- 
ty- 

A  relationship  between  the  magnitude  of  the  error 
of  soil  moisture  determinations  and  the  probability 
of  it  being  exceeded,  and  the  number  of  replica- 
tions was  established  on  the  basis  of  a  statistical 
analysis  of  3  years  of  observations  (1964-66)  of 
Sod-Podzolic  clay  loam  soils  on  the  Olonets  Plain 
of  the  Karelian  ASSR.  A  critical  evaluation  was 
made  of  current  methods  for  selecting  the  number 
of  replications  necessary  for  soil  moisture  deter- 
minations with  a  given  degree  of  accuracy.  An  ap- 
proximate method  was  proposed  for  establishing 
the  number  of  replications  needed  for  Sod-Podzol- 
ic clay  loams  with  an  even  surface.  (Josefson- 
USGS) 
W72-0U72 


CHANGES  OF  PH  IN  GYOGON  PADDY  SOILS 
UNDER  WATER-LOGGED  CONDITION, 

Agricultural  Research  Inst.,  Insein  (Burma). 
Khin  Win,  Tin  Kyi,  and  Trillion  Hmun. 
Union  Burma  J  Life  Sci.  2(1):  11-15.  ilus.  1969. 
Identifiers:  Burma,  Condition,  Gyogon,  Paddy-M, 
pH,  Soils,  Under,  Waterlogged. 

A  study  on  changes  of  pH  values  of  Gyogon  paddy 
growing  soil  for  3  yr  showed  a  steady  rise  of  pH 
from  4.26-4.98  and  5.45  to  6.26.  pH  values  in- 
creased with  duration  of  submergence;  it  reached 
peak  values  at  120  days  and  declined  on  non-sub- 
mergence.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01204 


FLOODPLAIN    SOILS    AT    THE    CENTER    OF 
THE  RUSSIAN  PLAIN, 

G.  V.  Dobrovol'skii. 
Moscow  Univ.  1968.  296  p. 

Identifiers:  Book,  Center,  Floodplain,  Plain,  Rus- 
sian, Soils. 

A  detailed  description  is  given  of  the  conditions  of 
formation  and  the  properties  of  soils  along  the 
Upper  and  the  Middle  Volga,  in  the  floodplains  of 
the  rivers  Klyazma,  Moskva  (including  their  forest 
zones),  Oka  and  other  rivers  and  afforested  flood- 
plains.  The  genesis  and  agricultural  utilization  of 
floodplain  soils  in  the  forest  zone  and  the  evolution 
and  geography  of  floodplain  soils  are  also 
described-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01241 
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SOIL   MOISTURE  DETECTION   WITH   IMAG- 
ING RADARS, 

Georgia  Southern  Coll.,  Statesboro. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-01242 

For  primary  bibliographic  entry  see  Field  04D. 

W72-01257 


TREE  GROWTH  AND  FOREST  SOILS 
PROCEEDING  OF  THE  3RD  NORTH  AMER- 
ICAN FOREST  SOILS  CONFERENCE  HELD  AT 
NORTH  CAROLINA  STATE  UNIVERSITY  AT 
RALEIGH  IN  AUGUST  1968, 
Chester  T.  Youngberg,  and  Charles  B.  Davey. 
Oregon  State  University  Press,  Corvallis,  1971.  527 
p.  Pr.  $10.00. 

Identifiers:  American,  Book,  Conference,  Forest, 
Growth,  North,  North-Caroline,  Proceedings, 
Raleigh,  Rd,  Soils,  Symposium,  Tree,  University. 

This  volume  contains  papers  from  the  3rd  con- 
ference sponsored  by  the  Soil  Science  Society  of 
America,  the  Soil  Science  Society  of  Canada,  the 
Canadian  Institute  of  Forestry  and  the  Society  of 
American  Foresters.  These  proceedings  continue 
the  series'  purpose  of  gathering  in  one  place  cur- 
rent information  on  the  several  disciplines  which 
help  to  make  up  forest  soil  science  and  thus  bridge 
the  communication  gap  which  has  existed  between 
foresters  and  soil  scientists.  Emphasizing  the  North 
American  Eastern  Coast,  this  volume  deals  with 
tree  growth  and  forest  soils.  Papers  emphasize  fer- 
tilization, noting  tree  nutrition  and  nutrient  cycling. 
Several  papers  are  devoted  to  progress  in  forest  soil 
survey  and  its  use  in  forest  management.  The 
emphasis  on  forest  soil  biology  indicates  its  im- 
portance in  the  study  of  forest  ecosystems.  Also  in- 
cluded are  studies  on  soil  chemistry,  soil  water  rela- 
tions and  site  factors  and  their  influence  on  tree 
growth  and  wood  quality.  The  importance  of  the 
soil  in  hardwood  management  in  relationship  to 
species  is  also  emphasized.  The  final  paper  demon- 
strates that  soil,  roots  and  foresters  should  make  a 
proper  ecological  continuum.  Individual  papers 
and  their  authors  will  be  indexed  in 
BIORESEARCH  INDEX  -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01259 


SIMPLIFIED  PROCEDURE  FOR  EVALUATING 
SOIL  LIQUEFACTION  POTENTIAL, 

California  Univ.,  Berkeley,  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-01419 


differ  in  that  there  is  little  direct  relation  between 
sandflow  and  topography.  Deflation  and  deposition 
rates  are  discussed  and  it  is  suggested  that  long- 
term  deflation  by  wind  can  only  take  place  if  there 
is  a  steady  replacement  of  material,  which  usually 
occurs  only  on  beaches  where  there  are  rivers.  A 
general  formula  is  developed  for  calculating  actual 
sandflow  rate,  given  a  complete  sandflow  and 
deflation  rate  map  of  the  region,  and  this  is  used  to 
develop  a  model  for  predicting  where  and  how  ergs 
(areas  of  sand  deposits)  will  form  in  a  desert.  Since 
erg  development  is  strongly  affected  by  the  univer- 
sal occurence  of  bedforms  and  their  associated 
secondary  flow  systems,  the  ergs  are  rarely  in 
equilibrium  with  their  present  mean  sandflow 
systems.  Also,  surprisingly,  deposition  may  occur  in 
areas  of  unsaturated  sand  flow  and  where  mean 
winds  are  accelerating  and  diverging.  (Casey- 
Arizona) 
W72-01448 

DETERMINATION  OF  HYDRAULIC  CONDUC- 
TIVITY-CAPILLARY PRESSURE  RELATION- 
SHIP FROM  SATURATION-CAPILLARY 
PRESSURE  DATA  FROM  SOILS, 

Utah  Water  Research  Lab.,  Logan. 

R.  W.  Jeppson. 

Utah  Water  Research  Laboratory,  PRWG-59c-4, 

July  1970.  20  p,  2  tab,  1  fig,  1 1  equations,  6  ref. 

Descriptors:  "Hydraulic  conductivity,  "Capillary 
action,  "Permeability,  "Computer  programs,  "Nu- 
merical analysis,  Equations,  Saturation,  Evalua- 
tion, Mositure  content. 

Identifiers:  "Burdine  Theory,  Lagrange's  interpola- 
tion formula. 

Burdine  theory  for  obtaining  hydraulic  conductivi- 
ty capillary  pressure  relationships  was  investigated. 
The  theory,  which  includes  approximated  integrals, 
gives  accurate  permeability  values  from  pressure 
saturation  data.  A  FORTRAN  IV  computer  pro- 
gram evaluates  the  integrals  numerically,  using 
Lagrange's  interpolation  formula.  Output  obtained 
by  the  program  is  presented.  The  Burdine  theory 
equation  is  Kr  equals  K  divided  by  Ko,  equals  Se 
squared  times  the  definite  integral  from  S  to  Sr  of  p 
to  the  minus  2,  divided  by  the  definite  integral  from 
1  to  Sr  of  p  to  the  minus  2.  The  formula  is  defined 
where  Kr  is  relative  intrinsic  permeability,  K  is  in- 
trinsic permeability,  Ko  is  saturated  intrinsic 
permeability,  p  is  pressure  head,  Se  is  effective 
saturation,  Sr  is  residual  saturation.  (Popkin- 
Arizona) 
W72-01450 


DESERT  SANDFLOW  BASINS  AND  A  MODEL 
FOR  THE  DEVELOPMENT  OF  ERGS, 

Reading  Univ.  (England).  Sedimentology  Research 

Lab. 

I.G.Wilson. 

Geographical  Journal,  Vol  137,  No  2,  p  180-199, 

July  1 97 1 .  8  fig,  I  tab,  1 2  ref. 

Descriptors:     "Sands,     "Geomorphology,     "Wind 

velocity,     "Flow     characteristics,     "Arid     lands, 

Deserts,    Beaches,   Particle    size,    Dunes,   Basins, 

Sediments,  Weathering,  Wind  erosion,  Estimating 

equations,  Mapping,  Deposition  (Sediments),  Flow 

rates. 

Identifiers:  "Sahara  Desert,  "Sandflow. 

Loose  sand  is  blown  about  deserts  by  wind.  Poten- 
tial sand  flow  rate  ia  a  nonlinear  function  of  sand 
grain  diameter  and  wind  shear  velocity,  and  its 
magnitude  can  be  found  by  vectorial  addition. 
Sandflow  resultants  may  be  calculated  from  formu- 
lae using  either  wind  velocity  data  or  sandstorm 
records  or  estimated  from  bedform  data.  Sandflow 
maps  are  presented  for  3  Saharan  locales  and  for 
the  entire  Sahara.  There  are  innumerable  possible 
sandflow  resultants  referring  to  a  particular  point. 
Each  one  is  specific  to  a  different  combination  of 
grain  size,  given  time  interval  and  mean  sampling 
area  around  the  point.  Although  sandflow  maps  are 
closely  analogous  to  water  drainage  maps,  they 


FORMULATION  AND  SOLUTION  OF 
TRANSIENT  FLOW  OF  WATER  FROM  AN  IN- 
FILTROMETER  USING  THE  KIRCHHOFF 
TRANSFORMATION, 

Utah  Water  Research  Lab.,  Logan. 

R.  W.  Jeppson. 

Utah  Water  Research  Laboratory  PRWG-59c-3, 

July  1970.  12p,  1  tab,  1  fig,  20  equations,  I  ref. 

Descriptors:  "Numerical  analysis,  "Unsaturated 
flow,  "Porous  media,  "Infiltration,  "Model  studies, 
Equations,  Darcy's  Law,  Boundaries  (Surfaces), 
Computer  programs,  Flow  characteristics. 
Identifiers:  Axisymmetric  flow,  Kirchhoff  transfor- 
mation. 

A  numerical  solution,  developed  by  the  alternating 
direction  implicit  method,  of  the  Darcian  based  dif- 
ferential equation  for  axisymmetric  flow  in  partially 
saturated  porous  media  is  derived.  Boundary  and 
initial  conditions  are  presented  which  describe  the 
infiltration  problem  by  Kirchhoff  transformation.  A 
computer  solution  output  is  presented.  The  paper  is 
an  extension  of  earlier  work  which  seeks  to  numeri- 
cally solve  complex  analytical  flow  problems  in 
porous  media.  (Popkin-Arizona) 
W72-01456 


DIVISION    OF    PLANT    SOIL    AND    WATER 
SCIENCE, 

Nevada  Univ.,  Reno.  Div.  of  Plant  Soil  and  Water 

Science. 

For  primary  bibliographic  entry  see  Field  03  F. 

W72-01465 


A  THEORETICAL  STUDY  OF  INFILTRATION 
INTO  RANGE  AND  FOREST  SOILS, 

Utah  Water  Research  Lab.,  Logan. 
J.  E.  Fletcher,  and  Y.  Z.  El-Shafei. 
Utah  Water  Research  Laboratory,  PRWG60-1,  37 
p.,  July  1970.  26  fig,  2  tab,  37  equations,  1  com- 
puter program,  1 8  ref. 

Descriptors:  "Theoretical  analysis,  "Infiltration, 
"Capillary  action,  "Darcy's  Law,  "Porous  media, 
Soil  physical  properties,  Retention,  Hydraulic 
gradient,  Water  supply,  Hydraulic  conductivity. 
Forest  soils,  Simulated  rainfall,  Flooding,  Moisture 
content,  Computer  programs,  Model  studies,  Nu- 
merical analysis,  Equations. 

Theoretical  studies  were  undertaken  to  develop  an 
extension  of  capillary  flow  theory  and  Darcian 
porous  media  flow  theory.  Such  extension  was  in- 
itiated to  find  relationships  between  infiltration, 
soil  physical  properties  and  watershed  retention; 
gradient,  water  supply  and  conduction  factors  were 
considered.  Mass  infiltration  was  computed  for 
undisturbed  field  soils,  and  more  than  400  rainfall 
simulator  experiments  were  examined.  Three 
theoretical  equations  were  tested:  Green  and  Ampt 
modified  equation,  Fletcher  equation,  and  Fok  and 
Hansen  equation.  The  Fletcher  equation  being  ap- 
plicable only  to  'denuded'  watershed  was  less 
satisfactory  than  the  others.  Darcian  equations 
were  developed  for  surface  flooding  under  any  an- 
tecedent moisture  content.  (Popkin-Arizona) 
W72-01469 


SOIL  AND  WATER, 

For  primary  bibliographic  entry  see  Field  03F. 
W72-01471 

THE  EFFECT  OF  SPRINKLING  INTENSITY 
AND  SOIL  TYPE  ON  OXYGEN  FLUX  DURING 
IRRIGATION  AND  DRAINAGE, 

Hebrew  Univ.,  Rehovoth  (Israel).  Dept.  of  Irriga- 
tion. 

B.  Gornat,  H.  Enoch,  and  D.  Goldberg. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  5,  p  668-670,  September-October  1971.  4 
fig,  1  tab,  9  ref. 

Descriptors:  "Irrigation  effects,  "Sprinkler  irriga- 
tion, "Oxygen,  "Soil  gases,  Drainage  effects,  Soil 
chemistry.  Aeration,  Diffusion,  Soil  chemistry,  Soil 
environment,  Instrumentation,  Infiltration,  Soil 
water  movement. 
Identifiers:  Soil  oxygen  flux,  Soil  aeration. 

The  effect  of  sprinkling  intensity  on  oxygen  flux  in 
sand,  loam,  and  clay  soil  was  measured  with 
platinum  electrodes.  From  the  beginning  of  irriga- 
tion until  the  wetting  front  reached  the  electrode, 
the  reduction  current  was  unrelated  to  oxygen  flux 
and  the  measurements  were  meaningless.  When  the 
wetting  front  reached  the  electrode,  high  values 
were  recorded.  From  then  on,  the  oxygen  flux 
decreased  to  a  minimum  value  by  the  end  of  the  ir- 
rigation. Shortly  after  irrigation  and  until  drainage 
had  almost  ceased,  flux  increased  to  a  new  peak. 
Finally,  the  reduction  current  decreased  although 
the  real  oxygen  diffusion  presumably  increased. 
Oxygen  flux  was  higher  at  the  low  irrigation  intensi- 
ty because  of  a  lower  soil  moisture  content  during 
infiltration  at  this  rate.  Aggregate  breakdown  and 
crust  formation  on  the  soil  surface  due  to  the  high 
irrigation  intensity  inhibit  gas  exchange.  (Knapp- 
USGS) 
W72-01525 
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Field  02— WATER  CYCLE 
Group  2G— Water  in  Soils 


INFILTRATION  FROM  A  TRICKLE  SOURCE: 
I.  MATHEMATICAL  MODELS, 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Applied  Mathematics. 

A.  Brandt,  E.  Bresler,  N.  Diner  I.  Ben-Asher,  and 

J.  Heller. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  5,  p  675-682,  September-October  1971.  5 

fig,  14  ref,  append. 

Descriptors:   *  Infiltration,  *  Mathematical  models, 
♦Irrigation  effects,  "Irrigation  systems,  Unsteady 
flow,  Unsaturated  flow,  Soil  water  movement,  Dif- 
fusion, Hydraulic  conductivity. 
Identifiers:  Trickle  irrigation. 

Theoretical  considerations  were  used  to  develop 
mathematical  tools  to  analyze  multidimensional 
transient  infiltration  from  a  trickle  source.  Two 
mathematical  models  considered  are  a  plane  flow 
model  and  a  cylindrical  flow  model.  The  diffusion 
type  water  flow  equation  in  unsaturated  soil  was 
solved  numerically  by  an  approach  that  combines 
the  noniterative  ADI  difference  procedure  with 
Newton's  iterative  method.  The  method  is  reliable 
and  can  be  used  with  confidence.  Typical  results 
demonstrate  the  effects  of  trickle  discharge  on  the 
water  content  field,  the  saturated  water  entry  zone, 
and  the  water  flux  at  the  soil  surface.  (See  also 
W72-01527)  (Knapp-USGS) 
W72-01526 


INFILTRATION  FROM  A  TRICKLE  SOURCE: 
II.  EXPERIMENTAL  DATA  AND  THEORETI- 
CAL PREDICTIONS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel). 

E.  Bresler,  J.  Heller,  N.  Diner,  I.  Ben-Asher,  and  A. 

Brandt. 

Soil  Science  Society  of  American  Proceedings,  Vol 

35,  No  5,  p  683-689,  September-October  1971    8 

fig,  9  ref. 

Descriptors:   "Infiltration,   "Mathematical  models, 
♦Irrigation  effects,   "Irrigation  systems,   Unsteady 
flow,  Unsaturated  flow,  Soil  water  movement.  Dif- 
fusion, Hydraulic  conductivity. 
Identifiers:  Trickle  irrigation. 

The  theory  of  transient  infiltration  from  a  trickle 
source  was  compared  with  experimental  results. 
The  agreement  between  theory  and  experiment  is 
generally  good  and  suggests  that  the  theory  is  ap- 
plicable to  many  field  situations.  The  theory,  as 
well  as  the  experimental  data,  indicate  that  for  the 
conditions  studied,  an  increase  in  the  trickle 
discharge  rate  results  in  an  increase  in  the  horizon- 
tal wetted  area  and  a  decrease  in  the  soil  wetted 
depth.  Hysteresis  becomes  more  prominent  when 
the  trickle  discharge  is  small,  whereas,  lack  of 
precision  in  estimating  the  soil-water  parameters  is 
more  crucial  when  the  discharge  is  large.  (See  also 
W72-01526)  (Knapp-USGS) 
W72-01527 


STEADY  INFILTRATION  FROM  POINT 
SOURCES,  CAVITIES,  AND  BASINS, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

P.  AC.  Raats. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  5,  p  689-694,  September-October  1971.  3 

fig,  1 7  ref. 

Descriptors:  "Infiltration,  "Soil  water  movement, 
"Unsaturated  flow,  "Saturated  flow,  "Irrigation  ef- 
fects,   Irrigation    systems,    Mathematical    studies, 
Hydraulic  conductivity.  Diffusion. 
Identifiers:  "Trickle  irrigation. 

Steady  infiltration  from  buried  point  sources  and 
surface  point  sources  is  analyzed  using  partial  dif- 
ferential equations  for  the  matric  flux  potential  and 
the  Stokes'  stream  function  associated  with  axially 
symmetric  flows.  Hydraulic  conductivity  is  as- 
sumed to  be  an  exponential  function  of  the  pres- 
sure head.  Explicit  expressions  were  obtained  for 
the  matric  flux  potential,  the  Stokes'  stream  func- 


tion, the  flux,  the  pressure  head,  and  the  total  head. 
Related  upward  flows  for  which  the  soil  becomes 
saturated  everywhere  are  discussed  briefly.  Com- 
parison of  the  solutions  for  buried  point  sources, 
surface  point  sources,  and  gravity-free  flows  shows' 
how  the  gravitational  force  and  the  geometry  in- 
teract in  determining  the  nature  of  the  flows.  The 
solutions  are  of  interest  in  planning  systems  of 
trickle  irrigation.  (Knapp-USGS) 
W72-01528 


THE  HYDRAULIC  CONDUCTIVITY-WATER 
CONTENT  RELATIONSHIP  DURING  NON- 
STEADY  FLOW  THROUGH  A  SAND  COLUMN, 

Agricultural    Research    Service,    Gainesville,    Fla. 

Soil  and  Water  Conservation  Research  Div. 

J.  S.  Robers,  and  A.  Klute. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  5,  p  695-700,  September-October  1971    9 

fig,  3  tab,  1 6  ref. 

Descriptors:  "Hydraulic  conductivity,  "Unsteady 
flow,  "Soil  water  movement,  "Unsaturated  flow, 
Porous  media,  Drainage,  Infiltration,  Hydraulic 
gradient,  Pressure  head. 

Water  contents  and  hydraulic  heads  measured  for 
three  rates  of  draining  and  rewetting  a  vertical 
column  of  sand  were  used  in  Darcy's  Law  to  deter- 
mine hydraulic  conductivity.  The  hydraulic  con- 
ductivity was  a  single  valued  function  of  the  water 
content,  and  exhibited  no  hysteresis.  There  was  no 
relationship  between  hydraulic  conductivity  and 
the  rate  of  change  of  water  content,  although  the 
water  content-pressure  head  relationship  was  rate 
dependent.  (Knapp-USGS) 
W72-01529 


RELATIONS  BETWEEN  SOIL  MORPHOLOGY 
AND  WATER-TABLE  LEVELS  ON  A  DIS- 
SECTED NORTH  CAROLINA  COASTAL  PLAIN 
SURFACE, 

Soil  Conservation  Service,  Raleigh,  N.  C. 
R.  B.  Daniels,  E.  E.  Gamble,  and  L.  A.  Nelson. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  5,  p  781-784,  September-October  1971.  5 
fig,  1  tab,  7  ref. 

Descriptors:  "Geomorphology,  "Coastal  plains, 
"Atlantic  Coastal  Plain,  "Water  table,  "Soil  types, 
Soil  formation.  Erosion,  Sedimentation,  Stratig- 
raphy, Infiltration,  Soil  water  movement,  Ground- 
water movement. 
Identifiers:  Typic  Paleudults,  Soil  morphology. 

Depth  to  water  table  in  Typic  Paleudults  decreases 
away  from  the  dissected  edge  of  the  geomorphic 
surface  in  east  central  North  Carolina.  This  relation 
is  linear  in  log  form  and  statistically  highly  signifi- 
cant for  19  of  22  time  periods  tested.  The  greatest 
changes  in  water-table  depths  and  soil  morphology 
are  within  the  first  0.15  to  0.3  km  from  the  surface 
edge.  Deep  water  tables  are  associated  with  thick 
A2  horizons  and  fine-textured  B  horizons.  The 
shallow  water  tables  are  associated  with  thin  A2 
horizons,  low-contrast  mottling,  and  presence  of  Be 
bodies.  This  close  association  between  water-table 
depths  and  soil  morphology  shows  that  landscape 
dissection,  acting  through  its  influence  on  water- 
table  depths,  is  one  of  the  driving  forces  in  genesis 
of  North  Carolina  Coastal  Plain  soils.  (Knapp- 
USGS) 
W72-01532 


Identifiers:         Ortsteins, 
Haplorthods. 


Spodosols,         Typic 


HYDRAULIC  PROPERTIES  OF  AN  ORSTEIN 
HORIZON, 

Georgia      Univ.,      Athens,      School      of     Forest 

Resources. 

J.  L.  Lambert,  and  F.  D.  Hole. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  5,  p  785-787,  September-October  1971.  1 

fig,  2  tab,  7  ref. 

Descriptors:  "Hydraulic  conductivity,  "Soil  water 
movement,  "Glacial  drift,  "Wisconsin,  Capillary 
conductivity,  Aquicludes,  Soil  types.  Compacted 
soils,  Glacial  soils.  Soil  profiles. 


An  ortstein  horizon  was  encountered  in  a  soil 
profile  identified  as  a  Wallace  loamy  sand  on  the 
glacial  outwash  plains  of  central  Wisconsin.  The 
horizon  is  distinguished  by  its  color,  strength  pro- 
perties, free  iron  concentrations,  and  bulk  density. 
The  horizon  is  more  permeable  than  the  profile 
above  it  during  wet  conditions,  and  it  is  less  perme- 
able than  adjacent  horizons  when  the  soil  dries  out. 
Water  retention  of  this  ortstein  horizon  is  greater 
than  that  of  the  rest  of  the  profile  by  as  much  as 
40%.  The  greatest  differences  in  hydraulic  proper- 
ties are  associated  with  the  layer  of  maximum  bulk 
density,  while  the  maximum  iron  concentrations 
occur  at  a  slightly  lesser  depth.  (Knapp-USGS ) 
W72-01533 


MOVEMENT  AND  PERSISTENCE  OF  DIEL- 
DRIN  AND  LINDANE  IN  SOIL  AS  IN- 
FLUENCED  BY  PLACEMENT  AND  IRRIGA- 
TION, 

Agricultural   Research   Service,   Riverside,   Calif. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05B 

W72-01534 


MICRORELIEF,  SOIL  WATER  REGIME,  AND 
LOBLOLLY  PINE  GROWTH  ON  A  WET, 
MOUNDED  SITE, 

Forest  Service  (USDA),  Pineville,  La.  Southern 

Forest  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  021. 

W72-01535 


SPATIAL  VARIABILITY  OF  UNSATURATED 
HYDRAULIC  CONDUCTIVITY, 

Arizona  Univ.,  Tucson. 

J.  G.  Stockton,  and  A.  W.  Warrick. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  5,  p  847-848,  September-October  1971.  2 

fig,  7  ref. 

Descriptors:  "Hydraulic  conductivity,  "Unsatu- 
rated flow,  "Variability,  Soil  water  movement. 
Pressure  head. 

Spatial  variability  of  unsaturated  hydraulic  conduc- 
tivity was  studied  in  Pima  Clay  loam.  Calculations 
of  hydraulic  conductivity  were  based  on  the 
moisture  release  data  using  a  modified  Millington- 
Quirk  equation.  One  standard  deviation  to  either 
side  of  the  average  moisture  release  curve 
represented  a  20  to  30%  variation  in  the  unsatu- 
rated hydraulic  conductivity.  This  offers  a  relative- 
ly quick  and  easy  method  for  estimating  variability 
of  unsaturated  hydraulic  conductivity  variation 
from  pressure  head  vs.  moisture  relations.  Input 
needed  for  application  is  the  moisture  release  rela- 
tions and  their  variances.  ( Knapp-USGS ) 
W72-01540 


EFFECT  OF  SOIL  MOISTURE  TENSION  ON 
NITRATE  ACCUMULATION  IN  DRUMMER 
SILTY  CLAY  LOAM, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

B.  R.  Sabey,  and  D.  D.  Johnson. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  5,  p  848-850,  September-October  1971.  2 

fig,  1  tab,  2  ref. 

Descriptors:  "Nitrates,  "Soil  moisture,  "Moisture 
tension.  Soil  chemistry.  Loam,  Nitrification. 

In  the  Drummer  silty  clay  loam,  the  rates  of  N03 
accumulation  were  63  to  14%  as  great  at  soil 
moisture  tensions  of  1/3  to  15  bar,  as  between  1/20 
and  1/10  bar.  At  all  tensions  except  15  bar  the 
mean  relative  rates  of  N03  accumulation  are 
slightly  lower  for  the  silty  clay  loam  than  for  silt 
loams.  (Knapp-USGS) 
W72-01541 
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WATER  CYCLE— Field  02 
Lakes — Group  2H 


HE  DETERMINATION  OF  MERCURY  IN 
OILS  BY  FLAMELESS  ATOMIC  ABSORP- 
lON, 

exas  A  and  M  Univ.,  College  Station.  Dept.  of 

Lgricultural  Analytical  Services. 

or  primary  bibliographic  entry  see  Field  05A. 

/72-01542 


IN-SITE  INVESTIGATIONS  OF  INFILTRA- 
ION  (NATURNYYE  ISSLEDOVANIYA  FIL'- 
RATSII), 

I !.  Aravin,  and  O.  N.  Nosova. 

:datel'stvo  'Energiya',  Leningrad,  1969.  256  p. 

lescriptors:  'Groundwater,  'Groundwater  move- 
lent,  'Infiltration,  'On-site  investigations, 
Hydraulic  structures.  Earth  dams,  Dam  founda- 
ons.  Deformation,  Failures,  Dam  failure,  Hydrau- 
c  conductivity,  Permeability,  Transmissivity,  Soil 
lechanics.  Porous  media,  Drainage,  Saturated 
ow,  Unsaturated  flow,  Water  yield,  Piezometers, 
ientifiers:  'USSR,  Infiltration  rates. 

his  monograph  consisting  of  9  chapters  examines 
le  theoretical  principles  applicable  to  field  in- 
estigations  of  groundwater  infiltration.  Studies  of 
lfiltration  phenomena  were  conducted  in  the 
ourse  of  planning  the  construction  and  operation 
f  hydraulic  structures,  including  their  foundations, 
jr  areas  in  which  the  natural  groundwater  regime 
rould  be  disturbed.  The  role  of  infiltration  in 
ydraulic  structure  failures  was  examined  in  terms 
f  the  harmful  effects  of  infiltration  on  these  struc- 
iires.  The  text  material  is  intended  as  an  aid  to 
ydraulic  engineers,  construction  engineers,  and 
ydrogeologists  engaged  in  a  study  of  groundwater 
ydrodynamics.  (Josefson-USGS) 
V72-01552 


OIL  MOISTURE  AND  TEMPERATURE  MEA- 
UREMENTS  IN  THE  FOREST  OF  VALLOM- 
IROSA,  FIRENZE  METHODOLOGICAL  RE- 
ORT, 

J.  Sanesi,  and  M.  Sulli. 

nform  Bot  Ital.  2(2):  1970.62-71. 

dentifiers:  Firenze,  Forest,  Growth,  Instrumenta- 

ion,      Italy,      Measurements,      Methodological, 

Moisture,  Plant,  Soil,  Temperature,  Vallombrosa. 

V72-01593 


MEASUREMENT  OF  SOIL  MOISTURE  FLUC- 
rUATION  IN  A  SAGEBRUSH-D  GRASS-M 
IMMUNITY, 

>.  W.Jacoby.Jr. 

Colo  Wyo  Acad  Sci.  7(1):  1970.  32-33. 
dentifiers:     Community,     Fluctuation,    Grass-M, 
Measurement,      Moisture,      Sagebrush-D,      Soil, 
/egetation. 
V72-01613 


MEASUREMENTS  OF  SURFACE  DRAINAGE 
N  A  VINEYARD  SOIL  WITH  A  STONY  SUB- 
SOIL UNDER  DIFFERENT  TYPE  OF  CULTIVA- 
riON, 

}.  Steinberg,  and  M.  Weber. 
Wein-Wissenschaft.  26(3/4):  1971.  135-145. 
dentifiers:       Cultivation,       Drainage,      Grape-D, 
Limestone,   Measurements,   Soil,   Stony,   Subsoil, 
Surface,  Vineyard. 
IV72-01618 


CHANGE  IN  SOIL  MOISTURE  CONTENT 
FROM  THE  SURFACE  TO  THE  GROUND 
WATER  LEVEL  IN  THE  SOUTHERN  STEPPE 
OF  THE  UKRAINE, 

K.  G.  Seleznev. 

Sov  Soil  Sci  (Transl  Pochvoved).  2  (5):  1970.  634. 

Identifiers:     Ground,     Moisture,     Regime,     Soil, 

Southern,  Steppe,  Surface,  Ukraine,  USSR. 

W72-01626 


INFLUENCE  OF  FILM  COVERING  ON  THE 
THERMO  PHYSICAL  CHARACTERISTICS  OF 
THE  UPPER  SOIL  LAYER, 

A.  V.  Rashkin,  N.  G.  Shuvalov,  and  Y.  M. 
Vedyayev. 

Sov  Soil  Sci  (Transl  Pochvoved).  2  (5):  1970.  634- 
635. 

Identifiers:    Conductivity,    Covering,    Diffusivity, 
Ethylene,  Film,  Layer,  Physical,  Poly,  Soil,  Ther- 
mal, Thermo,  Upper,  USSR. 
W72-01627 


PROSPECTS  FOR  THE  ORGANIZATION  OF 
SOIL  IRRIGATION  ON  THE  BASIS  OF  LOCAL 
RUNOFF  IN  THE  KALMYK-ASSR, 

A.  A.  Popov,  and  M.  Y.  Petrenko. 
Sov  Soil  Sci  (Transl  Pochvoved).  2  (5):  1970.  636. 
Identifiers:    Irrigation,    Kalmyk-Assr,    Local,    Or- 
ganization, Reclamation,  Runoff,  Salinization,  Soil, 
Solonetsization,  USSR. 
W72-01628 


SEASONAL  FREEZING  AND  ITS  EFFECT  ON 
THE  GENESIS  AND  FERTILITY  OF  SIBERIAN 
SOILS, 

N.  V.  Orlovskiy. 

Sov  Soil  (Transl  Pochvoved).  2  (5):  1970.  637. 

Identifiers:  Fertility,  Freezing,  Genesis,  Nutrient, 

Permafrost,  Regime,  Salt,  Seasonal,  Siberian,  Soils, 

USSR. 

W72-01629 


IMPROVEMENT  OF  SALINE  SOILS  IN  THE 
FLOOD-PLAINS  AND  DELTAS  OF  RIVERS  IN 
THE  WESTERN  PART  OF  THE  BLACK  SEA 
LOWLAND, 

L.  G.  Pekatoros. 

Sov  Soil  Sci  (Transl  Pochvoved).  2(5):  1970.  638. 
Identifiers:  Black,  Deltas,  Depth,  Discharge,  Flood- 
plains,  Ground,  Lowland,  Rivers,  Saline,  Sea,  Soils, 
USSR,  Western. 
W72-01630 


2H.  Lakes 


CARBONATE  EQUILIBRIA  IN  LAKE  ERIE, 

State  Univ.  (Coll.),  Fredonia,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01111 


POLLUTION    POTENTIAL    OF    SOME     NEW 
HAMPSHIRE  LAKES, 

Dartmouth  Coll.,  N.H.  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-01131 


LIMNOLOGICAL  INVESTIGATIONS  AT 
PALMER  STATION, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.  Dept.  of  Biology. 
G.  L.  Samsel,  and  E.  B.  Wodehouse. 
Antarctic  Journal  U.S.,  Vol  6,  No  4,  p  95-96,  July- 
August  1971. 

Descriptors:  'Eutrophication,  'Lakes,  'Limnolo- 
gy, 'Antarctic,  Nutrients,  Water  pollution  sources, 
Phosphates,     Nitrates,     Organic     matter,     Water 
chemistry,  Water  quality. 
Identifiers:  'Penguins,  Nutrient  sources. 

During  the  austral  summer  of  1970-1971,  several 
meltwater  lakes  and  ponds  in  the  vicinity  of  Palmer 
Station,  Anvers  Island,  Antarctica  were  studied  to 
determine  the  effect  of  limiting  nutrient  factors 
upon  algal  productivity.  Two  lakes  were  chosen  for 
having  strikingly  different  trophic  states.  The  larger 
and  deeper  of  the  two  was  behind  the  old  British 
and  U.S.  bases  at  Norsel  Point.  The  smaller  and 
shallower  lake  was  on  nearby  Humble  Island. 
About  0.6  km  apart,  the  lakes  were  similar  except 
for  nutrient  concentrations;  chloride,  ammonium, 
and  phosphate  were  many  times  higher  in  the  Hum- 
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ble  Island  lake  than  in  the  Norsel  Point  lake.  An 
Adelie  penguin  rookery  100  m  from  the  Humble 
Island  lake  was  the  cause  of  the  nutrient  en- 
richment of  that  lake.  Total  acetone-extractable 
chlorophyll  and  rate  of  carbon  fixation  indicated 
that  productivity  rates  were  many  times  higher  in 
the  eutrophic  Humble  Island  lake  than  in  the 
oligotrophic  Norsel  Point  lake.  Of  the  several 
chemical  nutrients  tested  only  phosphate  and  am- 
monium stimulated  algal  productivity  in  the  Norsel 
Point  lake's  laboratory  microecosystem.  Ammoni- 
um proved  to  be  the  nutrient  in  critical  supply,  in- 
creasing productivity  threefold  when  the  laborato- 
ry ecosystem  was  increased  from  Norsel  Point  lake 
to  Humble  Island  lake  concentrations.  (Knapp- 
USGS) 
W72-01152 


RELIEF  AND  HYDROGEOLOGICAL  CONDI- 
TIONS OF  THE  LOP  NOR  LACUSTRINE  PLAIN 
(REL'YEF  I  GIDROGEOLOGICHESKIYE 
USLOVrYA  OZERNOY  RAVNINY  LOBNORA), 

Ye.  I.  Selivanov. 

Izvestiya  Vsesoyuznogo  Geograficheskogo 
Obshchestva,  Vol  102,  No  1,  p  23-33,  January- 
February  1970.  4  fig,  1  tab,  10  ref. 

Descriptors:  'Lakes,  'Lake  basins,  'Lake 
morphology,  'Hydrogeology,  'Topography, 
Geomorphology,  Groundwater,  Water  levels. 
Water  chemistry,  Wind  erosion. 
Identifiers:  'USSR,  'China,  Sinkiang  Province, 
Lop  Nor,  Lacustrine  deposits,  Lowlands,  Plains, 
Deflation  basins. 

Lake  Lop  Nor,  located  at  the  east  end  of  the  Tarim 
basin  in  Sinkiang  Province,  West  China,  is  unusual 
in  that  it  belongs  to  the  class  of  wandering  or,  more 
precisely,  periodically  regenerating  lakes.  This  is 
the  result  of  ( 1 )  the  specific  hydrogeological  and 
hydrological  conditions  of  the  lacustrine  plain  and 
(2)  the  climatic  characteristics  of  the  river  basin 
area.  Lake  Lop  Nor  is  at  present  fed  by  a  single 
river,  the  Konche-Dar'ya,  which  originates  in  Lake 
Bagrash-Kul'.  The  location  of  the  lake  depends 
upon  which  part  of  the  lowland  is  filled  with  the 
waters  of  the  Tarim  and  Konche-Dar'ya  Rivers, 
which  wander  across  the  plain  in  their  lower 
reaches.  To  determine  the  cause  of  this  wandering, 
the  ancient  history  of  the  lake  must  be  studied. 
Without  taking  the  relief-forming  processes  in  the 
Lop  Nor  lowland  into  account,  it  will  be  difficult  to 
solve  the  problem  of  reclaiming  neighboring  areas 
where  oases  are  concentrated.  Given  the  presence 
of  numerous  deflation  basins  in  the  lowland,  the 
following  inference  may  be  drawn:  any  increase  in 
the  groundwater  level  will  lead,  as  in  the  past,  to 
the  formation  of  lakes  in  these  basins;  conversely, 
any  decrease  in  groundwater  level  will  result  in  the 
disappearance  of  these  lakes.  (Josefson-USGS) 
W72-01160 


LONG-PERIOD  WATER  REGIME  OF  LAKE 
KHANKA  (MNOGOLETNIY  VODNYY  REZHIM 
OZERA  KHANKA), 

V.  P.  Nekhaychik. 

Izvestiya  Vsesoyuznogo  Geograficheskogo 
Obshchestva,  Vol  102,  No  1,  p  49-53,  January- 
February  1970.  2  fig,  2  tab,  7  ref. 

Descriptors:    'Lakes,    'Water   level   fluctuations, 

'Water  levels.  Discharge  (Water),  Water  balance. 

Precipitation         (Atmospheric),         Evaporation, 

Drainage. 

Identifiers:     'USSR,    Maritime    Territory,    Lake 

Khanka,  Amur  River,  Khabarovsk,  Water  regime. 

The  cyclic  water-level  fluctuations  of  Lake  Khanka 
(Maritime  Territory)  for  the  period  1868-1966 
were  examined  to  describe  the  long-period  water 
regime  of  poorly  drained  lakes.  A  total  of  4  dry  and 
4  wet  phases,  lasting  an  average  of  1 3  and  1 2  years 
respectively,  were  observed  in  the  Lake  Khanka  re- 
gion along  with  periods  of  several  years  duration 
with  low-  and  high-water  levels  in  the  lake.  The 
water  regime  of  Lake  Khanka  is  determined  by  the 
hydrometeorological  and  hydrodynamic  conditions 
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in  the  lake  basin.  The  drainage  of  the  lake 
decreases  markedly  in  low-water  years,  at  which 
time  the  lake  resembles  a  drainless  lake.  When  the 
water  level  is  high,  the  drainage  of  the  lake  in- 
creases sharply.  (Josefson-USGS) 
W72-01161 


COMPUTATION  OF  SUBSURFACE  FLOW 
FROM  LAKE  BOL'SHOY  ALAGEL'  BY  THE 
WATER-BALANCE  METHOD  (RASCHET  POD- 
ZEMNOGO  STOKA  IZ  OZERA  BOL'SHOY 
ALAGEL'  METODOM  VODNOGO  BALANSA), 
Kh.  D.  Zamanov. 

Izvestiya  Vsesoyuznogo  Geograficheskogo 
Obshchestva,  Vol  102,  No  1,  p  75-79,  January- 
February  1970.  2  fig,  1  tab,  12  ref. 

Descriptors:  *Subsurface  flow,  *Subsurface  runoff, 
•Lakes,  *Water  balance,  Runoff,  Runoff  coeffi- 
cient, Rainfall-runoff  relationships,  Precipitation 
(Atmospheric),  Evaporation,  Water  chemistry, 
Water  analysis,  Orography,  Climatic  data, 
Hydrologic  data. 

Identifiers:  *USSR,  Lesser  Caucasus,  Azerbaydz- 
han,  Lake  BoPshoy  Alagel',  Mountain  lakes, 
Mineralization. 

Lake  Bol'shoy  Alagel',  located  in  the  alpine  zone  of 
the  Lesser  Caucasus  near  the  Armenian  border,  is 
the  largest  and  most  typical  of  the  mountain  lakes 
of  Azerbaydzhan.  The  lake  is  located  at  an  eleva- 
tion of  2,729  m  and  has  an  area  of  510  hectares. 
The  long-term  average  water  balance  of  the  lake  is 
as  follows:  ( 1 )  inflow  of  surface  waters  into  the 
lake-95.8%  or  98.68  million  cu  m/year;  (2)  at- 
mospheric precipitation  over  the  lake-4.2%  or 
4.34  million  cu  m/year;  (3)  subsurface  outflow 
from  the  lake-98.5%  or  101.49  million  cu  m/year; 
and  (4)  evaporation  from  the  water  surface— 1.5% 
or  1.53  million  cu  m/year.  The  runoff  coefficient 
for  the  area  is  about  0.90-0.95.  (Josefson-USGS) 
W72-01162 


ECOLOGY   OF   DAPHNIA   IN   BULL   SHOALS 
RESERVOIR, 

South       Dakota      Cooperative       Fishery       Unit., 

Brookings. 

Richard  L.  Applegate,  and  James  W.  Mullan. 

US  Fish  Wildl  Serv  Res  Rep.  74.  1-23.  Illus.  Maps. 

1969. 

Identifiers:      Bosmina-Longirostris,      Bull-Shoals, 

Daphnia,     Daphnia-Ambigua,     Daphnia-Galeata, 

Daphnia-Parvula,   Daphnia-Retrocurva,   Daphnia- 

Schodleri,    Dorosoma-Petenense,    Ecology,    Lep- 

todora-Kindtii,  Reservoir. 

Life  histories  of  Daphnia  galeata  mendotae,  D. 
retrocurva,  D.  parvula,  D.  ambigua,  and  D. 
schodleri  are  compared  with  year  class  strength 
and  food  of  threadfin  shad,  Dorosoma  pretenense, 
in  Bull  Shoals  Reservoir  from  1965  to  1967.  Max- 
imum population  density  of  daphnids  was  in  April, 
May,  and  June.  Populations  declined  to  insignifi- 
cant densities  throughout  the  rest  of  the  year. 
Declines  coincided  with  inclusion  of  Daphnia  in  the 
diets  of  A  14.0-mm  threadfin  shad.  Declines  in  the 
summer  of  1967  coincided  with  both  young  shad 
predation  and  high  Leptodora  kindtii  density. 
Population  changes  associated  with  declining  year 
class  strength  of  threadfin  shad  were  an  increase  of 
the  large  D.  schodleri  and  L.  kindtii  from  nonde- 
tectable  or  trace  densities  to  relatively  large  popu- 
lations, an  increase  from  nondetectable  densities  of 
daphnids  in  the  summer  to  detectable  densities, 
and  a  twofold  to  threefold  increase  in  the  summer 
standing  crops  of  Bosmina  longirostris.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01200 


HYDROBIOLOGICAL  WORK  OF  THE  VOLTA 
BASIN  RESEARCH  PROJECT  1963-1968, 

G.  W.  Lawson,  T.  Petr,  S.  Biswas,  E.  R.  I.  Biswas, 

and  J.  D.  Reynolds. 

Bull  Inst  Fondam  Afr  Noire  Ser  A  Sci  Natur.  31 

(3):  965-1003.  Illus  1969. 

Identifiers:  Africa,  Basin,  Hydrobiological,  Phyto, 

Plankton,  Project,  Volta,  West,  Zoo. 


Zooplankton  and  phytoplankton  of  the  lake  during 
the  period    1963-1968  are  characterized.-Copy- 
right  1971,  Biological  Abstracts,  Inc. 
W72-01213 


THE  INVERTEBRATE  ZOOBENTHOS  OF 
LAKE  TIBERIAS.  II.  QUANTITATIVE  DATA 
(LEVEL  BOTTOMS), 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Zoolo- 
gy- 

F.  D.  Por,  andG.  Eitan. 

IsrJZool.  19(2):  125-134.  Illus.  Maps.  1970. 
Identifiers:    Benthos,    Biomass,    Bottoms,    Inver- 
tebrate,  Israel,   Lake,   Nematodes,   Oligochaetes, 
Quantitative,  Tiberias,  Zoo. 

Lake  Tiberias  is  a  warm  monomictic  lake.  Anaero- 
bic conditions  in  the  hypolimnion  (below  15-25  m) 
appear  shortly  after  stagnation  sets  in,  and  last  8-9 
mo.  out  of  12.  The  lake  bottom  can  be  separated 
into  4  faunistic  belts:  littoral,  sublittoral,  epiprofun- 
dal  and  profundal.  The  epiprofundal  (15-25  m)  is 
least  populated  both  qualitatively  and  quantitative- 
ly. The  biomass  in  the  sublittoral  reaches  a  max- 
imum 7.6  g/sq  m  out  of  which  4.2  g  are 
oligochaetes  and  2.8  g  nematods.  In  the  profundal 
the  maximum  value  found  is  3.6  g/sq  m  out  of 
which  3.4  g  are  nematods  and  0.2  oligochaetes. 
The  biomass  calculated  as  an  average  for  the  whole 
lake  bottom  (without  molluscs)  in  8.5  kg/ha.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01217 


CARBONATE  DEPOSITION  ON  THE  RIVER 
FLOODPLAINS  OF  THE  WOOD  BAY  FORMA- 
TION (DEVONIAN)  OF  SPITSBERGEN, 

P.  F.  Friend,  and  M.  Moody-Stuart. 
Geol  Mag.  1 07  ( 3 ):  1 8 1  - 1 95  Illus  Maps  1 970. 
Identifiers:  Arctic,  Bay,  Carbonate,  Charophyte, 
Deposition,    Devonian,    Floodplains,    Formation, 
River,  Spitsbergen,  Svalbard,  Wood. 

The  argillaceous  siltstones  of  the  floodplains  con- 
tain, on  average,  15%  of  calcium  carbonate.  This 
appears  to  have  been  precipitated  between  the 
detrital  grains  shortly  after  their  deposition.  The 
siltstones  also  contain  calcium  carbonate  concre- 
tions which  formed  as  the  ground  water  dried  out  in 
the  upper  part  of  the  water  table.  Bedded  marl- 
stones,  containing  up  to  68%  of  carbonate,  accu- 
mulated in  lakes  on  the  floodplains.  Precipitation 
of  carbonate  in  the  lakes  appears  to  have  been 
stimulated  by  Charophyte  algae.  The  marlstones  in- 
clude dolomite  in  some  parts  of  the  Formation.  The 
channel-fill  deposits  include  carbonate  detritus 
from  the  source  areas,  and  from  reworking  of 
Wood  Bay  Formation  sediments.  They  are 
frequently  cemented  by  calcite.  The  regional  pat- 
tern of  carbonate  derivation,  transportation  and 
deposition  is  summarized— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01239 


THE  DYNAMICS  OF  THE  POPULATION  SIZE 

OF  THE   LAKE  SEVAN  KHRAMULYA  WITH 

LOWERING  OF  THE  LEVEL  OF  THE  LAKE, 

(IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01253 


CONTROL    OF    CHIRONOMID    MIDGES    IN 
RECREATIONAL  LAKES, 

California  Univ.,  Riverside.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01267 


THE  KOKANEE  SALMON  IN  LAKE  TAHOE, 

Dep.   Fish   Game,   Sacramento,  Calif.   California 
State  Dept.  of  Fish,  and  Game,  Sacramento. 
Almo  J.  Cordone,  Stephen  J.  Nicola,  Philip  H. 
Baker,  and  Ted  C.  Frantz. 

Calif  Fish  Game.  57(1):  28-43.  Illus.  Maps.  1971. 
Identifiers:       Cladoceran,       Diet,       Distribution, 
Kokanee,    Lake,    Oncorhynchus-Nerka,    Popula- 
tions, Salmon,  Stocking,  Tahoe. 


Large  numbers  of  kokanee  salmon,  Oncorhynchi 
nerka,  fry  were  stocked  in  Lake  Tahoe  from  1 94 
through  1955.  Kokanee  became  established  but  th 
population  remained  at  a  low  level  until  1963  whe 
a  dramatic  increase  in  the  number  of  spawners  ws 
observed.  A  fishery  finally  developed  in  196' 
Major  spawning  concentrations  occur  in  Taylc 
Creek  and  along  the  shores  of  McKinney  Bay.  I 
most  years  from  1960  through  1968  virtually  th 
entire  Taylor  Creek  run  was  composed  of  a  singl 
age  group  from  certain  strong  year  class© 
Presence  of  strong  year  classes  suggests  high  sui 
vival  of  naturally-spawned  fish.  There  is  som 
evidence,  however,  of  high  egg  retention.  Lak 
Tahoe  kokanee  grow  rapidly  and  a  trend  toward  ir 
creasing  growth  rates  since  1961  is  suggestec 
Their  length-weight  relationship  was  log  W— 
3.26090  ..  2.91063  log  L.  Their  diet  consiste 
mostly  of  cladocerans.  They  are  widely  distribute 
in  the  limnetic  zone  and  strongly  surface  orientec 
except  during  the  summer  and  early  fall  when  larg 
schools  form  off  Taylor  Creek  at  depths  from  50 1 
1 20  ft.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01290 


USE  OF  AN  ECHOSOUNDER  IN  MEASURIM 
DISTRIBUTION  OF  RESERVOIR  FISHES, 

Bureau  of  Commercial  Fisheries,  South  Centra 

Reservoir  Investigations. 

James  W.  Mullan,  and  Richard  L.  Applegate. 

U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  19.  3-16.  Illus 

1969. 

Identifiers:    Chaoborid,    Distribution,    Dorosoma 

Echosounder,     Fishes,     Measuring,     Movement 

Populations,  Reservoir. 

A  recording  white-line  depth  sounder  was  used  t< 
study  annual  fish  (Dorosoma)  distribution  in  ; 
deep  reservoirs  on  the  White  River,  Arkansas  am 
Missouri.  Varying  seasonal  activity  levels  of  fish 
attenuation  of  the  sound  beam  at  depths  over  10( 
ft,  and  lack  of  precision  in  the  identification  o 
echo  traces  precluded  rigorous  interpretation  o 
echograms.  The  inherent  picture  sense  of  echo 
grams  provided  seasonal  perspectives  of  fish  dis 
tribution  with  respect  to  diel  movement,  depth  anc 
basin  location,  limnetic  concentrations,  and  OS 
temperature  conditions.  Scattering  layers  as- 
sociated with  planktonic  chaoborid  populations 
and  suspected  chemical  constituents  were  dis- 
closed in  one  of  the  reservoirs  undergoind  initial.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01299 


DYNAMICS  OF  ROTIFERA  IN  THE  HERAS- 
TRAU,  FLOREASCA  AND  TEI  LAKES,  (IN  RU- 
MANIAN), 

Academia  R.S.R.,  Bucharest.  Institutul  de  Biologie. 
S.  Godeanu. 

Stud  Cercet  Biol  Ser  Zool.  21  (3):  279-288.  Illus. 
1969.  English  summary. 

Identifiers:  Dynamics,  Floreasca,  Herastrau,  Lakes, 
Nutrients,  Phyto,  Plankton,  Romania,  Rotifera, 
Tei,  Temperature,  Turbulence. 

The  phytoplankton,  temperature,  turbulence  and 
organic   nutrients   are   related   to   the   rotatorian 
populations  of  the  lakes. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-01304 


SOME  NORWEGIAN  RECORDS  OF 
CHAROPHYTES  FROM  FRESHWATER,  WITH 
NOTES  ON  CHARA  LAKES  AND  LIMESTONE 
AREAS,  (IN  NORWEGIAN), 

Zoologisk  Museum,  Oslo  (Norway). 
Jan  Okland. 

Blyttia.  27  (2):  92-106.  Ilus.  1969.  English  summa- 
ry- 
Identifiers:  Calcium,  Chara,  Charophytes,  Fresh, 
Hardness,    Lakes,    Limestone,    Norwegian,    pH, 
Records. 

A  description  is  made  of  dense  stands  of 
charophytes  in  a  mountain  lake,  Helin,  located  868 
m  above  sea  level  (Vang  in  Oppland).  Here  the 
charophytes  were  present  down  to  a  depth  of  at 
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least  1 5  m,  and  at  one  station  in  the  lake  the  quanti- 
ty of  macrovegetation  had  its  optimum  at  15  m. 
This  possibly  represents  the  deepest  optimum  for 
macrovegetation  in  Norwegian  lakes.  At  20  m, 
macrovegetation  was  not  observed.  In  Helin  the 
great  quantity  of  macrovegetation  in  the  deeper 
areas  has  a  pronounced  effect  on  the  production  of 
bottom  fauna.  About  1,300  sites  were  investigated, 
down  to  a  depth  of  maximum  1.5  m.  Of  these  sites 
83 1  were  lakes.  In  34  lakes,  2  rivers,  and  1  pond  oc- 
currences of  charophytes  were  noted.  A  list  of 
these  37  localities  is  presented  together  with  obser- 
vations of  pH  and  total  hardness  ( 1  deg  dH  —  10 
mg  'CaO'/l).  In  S.E.  Norway,  542  lakes  were  in- 
vestigated. For  533  of  these  lakes  both  pH  and  total 
hardness  were  measured.  The  1 5  lakes  with  records 
of  charophytes  within  this  region  all  have  a  high  or 
fairly  high  content  of  lime  salts  (10.7  to  2.6  deg 
dH),  and  13  of  these  lakes  were  located  in 
limestone  areas  with  unaltered  Cambro-Silurian 
rocks.  The  majority  of  these  1 5  lakes  represent  typ- 
ical Chara  lakes  as  described  by  Almquist. 
Although  80%  of  the  investigated  lakes  had  a  total 
hardness  value  below  2  deg  dH,  no  observations  of 
charophytes  are  made  in  these  lakes.  In  the  remain- 
ing parts  of  Norway  287  lakes  were  investigated. 
These  lakes  did  not  have  a  particularly  high  content 
of  lime  salts.  The  importance  of  regional  studies  in 
the  geological  area  of  the  Oslo  Region  is 
emphasized.  The  Ca  content  in  the  various  lakes 
shows  great  variations,  and  the  region  covers  an  ex- 
ceptionally wide  range  of  lake  types. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01306 


FORMATION  OF  BOTTOM  FAUNA  IN  THE 
OTKAZNOYE  RESERVOIR  FOR  THE  FIRST 
THREE  YEARS  OF  ITS  EXISTENCE,  (IN  RUS- 
SIAN), 

T.  D.  Slepukhyna. 

Gidrobiol  Zh.  6  (5):  15-19.  Map.  1970.  English 
summary. 

Identifiers:  Bottom,  Cyclops-Vicinus,  Existence, 
Fauna,  Formation,  Oligochaetes,  Otkaznoye, 
Reservoir,  St,  USSR,  Years. 

The  Otkaznoye  reservoir  was  constructed  in  1965. 
The  area  of  its  water  surface  reaches  22  km  sq  and 
the  maximal  depth  is  approximately  18  m.  Sixty- 
two  spp.  and  forms  of  benthic  organisms  were 
found.  However  the  quantity  and  biomass  of 
benthos  were  low.  There  are  some  peculiarities  in 
the  initial  development  of  bottom  fauna,  viz:  the 
absence  of  molluscans,  the  small  density  of 
oligochaete  population  and  the  summer  ap- 
pearance of  great  numbers  of  Cyclops  vicinus  in 
the  benthos. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01307 


THE  SALSES-LEUCATE  POND.  ITS  PRIN- 
CIPAL PHYSICOCHEMICAL  CHARAC- 
TERISTICS AND  THEIR  VARIATIONS  (IN 
1955-1956  AND  FROM  1960-1968), 

P.  Arnaud,  and  R.  Raimbault. 
Rev  Trav  Inst  Peches  Mar.  23(4):  355-444.  1969. 
Identifiers:      Fishery,     France,     Mussel,     Oyster, 
Physicochemical,  Pond,  Principal,  Salinity,  Salses- 
Leucate,  Thermal,  Variations. 

Variations  obtained  in  thermal  and  salinity  mea- 
surements of  the  pond  are  principally  the  result  of 
heavy  rains.  Proximity  to  continental  marine  waters 
also  affect  salinity  of  the  area.  The  possibility  of 
raising  mussels  and  oysters  in  the  pond  is  in- 
dicated—Copyright 1971,  Biological  Abstracts, 
Inc. 
W72-01310 


ACETYLENE  REDUCTION  (NITROGEN  FIXA- 
TION) IN  WISCONSIN  LAKES, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01324 


THE     LITTORAL     MACROPHYTE     VEGETA- 
TION OF  LAKE  WINGRA, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

S.  A.  Nichols,  and  S.  Mori. 

Reprint     OWRR     B-019-WIS,     from     Wisconsin 

Academy  of  Sciences,  Arts  and  Letters,  Vol  59,  p 

107-119,  1971.  4  fig,  1  tab,  15  ref.  OWRR  B-019- 

WIS(3). 

Descriptors:  'Submerged  plants,  *Aquatic  weeds, 
"Vegetation,  Wisconsin,  Lakes. 
Identifiers:  *Myriophyllum  spicatum,  *Line  inter- 
cept,     *  Depth,     SCUBA     apparatus.     Sampling 
techniques,  Lake  Wingra,  Dane  County. 

Over  the  past  century  the  aquatic  vegetation  of 
Lake  Wingra,  Dane  County,  Wisconsin  has 
changed  from  a  vegetation  type  which  was 
probably  dominated  by  Vallisneria  americana  and 
Potamogeton  spp.  to  one  which  is  68  percent 
Myriophyllum  spicatum.  M.  spicatum  is  a  Europe- 
an species  that  appears  to  be  a  very  aggressive  in- 
vader. The  value  of  M.  spicatum  to  the  aquatic 
plant  community  is  low.  The  time  or  mechanism  of 
the  invasion  could  not  be  precisely  determine.  To 
provide  a  basis  for  assessing  the  role  of  M.  spicatum 
in  the  present  community,  and  to  provide  a  basis 
for  continued  studies  on  the  lake  the  submerged 
aquatic  plants  were  sampled  by  the  line  intercept 
method.  Forty  lines,  approximately  perpendicular 
to  the  shoreline  and  extending  to  the  depth  at 
which  growth  of  submerged  aquatic  plants  ceased, 
were  sampled.  All  plants  intercepting  the  line  were 
recorded  within  consecutive  5  m  segments  of  the 
line.  Depth  data,  shore  vegetation,  and  soils  data 
were  taken  relative  to  the  transect  lines.  For 
descriptive  and  mapping  purposes  the  vegetation 
was  divided  into  five  communities.  The  data  are 
summarized  in  map  and  tubular  form. 
W72-01325 


CONTINUATION  OF  STUDIES  ON  THE 
HYDROLOGY  OF  PONDS  AND  SMALL  LAKES, 

Minnesota  Agricultural  Experiment  Station,  St. 
Paul. 

E.  R.  Allred,  P.  W.  Manson,  G.  M.  Schwartz,  P. 
Golany,  and  J.  W.  Reinke. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  543,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Univ.  of  Minnesota,  Agricultural  Ex- 
periment Station,  Tech.  Bull.  No  274,  1971.  62  p, 
33  fig,  45  tab,  30  ref.  B-002-Minn  (4). 

Descriptors:  *Ponds,  'Seepage,  Precipitation, 
Evaporation,  *  Lakes,  Lake  beds,  Transpiration, 
Groundwater,  Water  budget,  Ice,  Mass  transfer, 
Rain  gage,  Recharge,  Evaporation  pans,  Topog- 
raphy, Soil,  Sediments,  Chemical  analysis,  Com- 
puter programs,  "Minnesota,  Groundwater 
recharge. 

Identifiers:  "Distance  thermograph,  "Water  level 
recorders,  Totalizing  anemometer,  Hygrothermo- 
graph. 

The  study  of  the  hydrology  of  small  lakes  and 
ponds  in  Minnesota  started  in  1962  as  a  project 
based  on  measuring  the  change  in  water  and  ice 
levels  on  46  small  bodies  of  water.  The  result  of  3 
years  of  study  were  published  in  1968.  Four  of  the 
46  bodies  of  water  were  selected  for  more  detailed 
studies.  Water  budgets  were  calculated  by  a  com- 
puter program  from  field  data  collected  by  record- 
ing instruments.  Evaporation  and  net  seepage  were 
calculated  with  the  quasi-mass  transfer  equation. 
Average  net  seepage  of  the  four  bodies  of  water 
was  1.2  feet  per  year.  The  seepage  rate  accounts 
for  about  1 2  to  20  percent  of  the  total  losses.  It  is 
concluded  that  the  regimen  of  shallow  bodies  of 
water  in  Minnesota  is  controlled  primarily  by  the 
ratio  between  precipitation  and  evaporation.  The 
way  to  conserve  water  resources  for  groundwater 
supplies  is  to  induce  infiltration  over  the  surface 
rather  than  to  store  water  in  open  ponds  where 
evaporation  causes  it  to  be  lost  to  the  atmosphere. 
(Walton-Minnesota) 
W72-01327 


METHODOLOGY  TO  EVALUATE  SOCIO- 
-ECONOMIC  BENEFITS  OF  URBAN  WATER 
RESOURCES. 

Berger  (Louis)  Inc.,  East  Orange,  N.Y. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-01343 


A  DESCRD7TION  OF  HUTCHINSON  LAKE,  ON- 
TARIO, 

Fisheries  Research   Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

J.  R.  Vallentyne. 

Limnology  and  Oceanography,  Vol   16,  No  2,  p 

473-476,  1971.  1  fig,  2  tab,  2  ref. 

Descriptors:  "Lakes,  Bathymetry,  Lake 
morphometry,  Geomorphology,  Physical  proper- 
ties, Chemical  properties,  Biological  properties, 
Systematics. 

Identifiers:  "Experimental  Lakes  Area  (Ontario), 
"Hutchinson  Lake  (Ontario). 

Lake  305  in  the  Experimental  Lakes  Area, 
northwestern  Ontario  (Canada)  was  named 
Hutchinson  Lake  in  recognition  of  G  Evelyn 
Hutchinson's  contribution  to  limnology.  It  is  the 
deepest  and  most  oligotrophic  of  the  46  small  lakes 
in  the  ELA  and  lies  in  the  south-central  part  of  the 
Canadian  Precambrian  Shield.  Local  geographic 
features,  physical,  chemical,  and  biological  charac- 
teristics are  given  in  detail.  ( Auen-Wisconsin) 
W72-01362 


NITROGENASE  ACTIVITY  IN  WISCONSIN 
LAKES  OF  DIFFERING  DEGREES  OF 
EUTROPHICATION, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01373 


WATER  RESOURCES  DATA  FOR  TEXAS,  1970 
-  PART  1.  SURFACE  WATER  RECORDS. 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-01380 


A  SUPRAGLACIAL  EXTENSION  OF  AN  ICE- 
-DAMMED  LAKE,  TUNSBERGDALSBREEN, 

Glasgow  Univ.  (Scotland).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-01391 


LAKES   OF  THE   SEMIARID   ZONE   OF   THE 
USSR  (OZERA  SEMIARIDNOY  ZONY  SSSR), 
Laboratory  of  Limnology,  Leningrad  (USSR). 

Izdatel'stvo  'Nauka',  Leningrad,  Shnitnikov,  A.  V., 
ed,  1970.  304  p. 

Descriptors:  "Limnology,  "Lakes,  "Lake  basins, 
"Lake  morphometry,  "Lake  morphology,  Bodies 
of  water,  Ponds,  Estuaries,  Shores,  Aquatic  plants, 
Aquatic  microbiology,  Semiarid  climates,  Heat 
balance,  Radiation,  Water  chemistry,  Salinity, 
Water  levels,  Sediments,  Groundwater,  Variability. 
Identifiers:  "USSR,  "Kazakhstan,  "Water  regime, 
"Geobotany,  Plant  communities,  Phytocoenoses, 
Saprophytes,  Spontaneous  polarization. 

Mineralization,  Steppes. 

This  collection  of  1 5  papers  is  the  second  in  a  series 
of  monographs  devoted  to  a  study  of  lakes  in  the 
semiarid  zone  of  the  USSR.  Particular  attention  is 
paid  to  the  secular  variability  of  the  water  regime  of 
lakes  in  Kazakhstan  and  to  the  study  of  ground- 
water in  lake  basins  of  the  area.  Various  aspects  of 
the  physical  chemical,  and  meteorological,  and 
biological  conditions  in  lakes  are  examined.  These 
include:  ( 1 )  morphometric  parameters  of  lakes;  (2) 
shoreline  processes  of  lakes;  (3)  mineralization  and 
ionic  composition  of  lake  and  pond  waters;  (4) 
heat  balance  and  radiation  regime  of  lakes;  (5) 
flora  and  plant  associations  of  steppe  lakes;  (6) 
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plant    communities    and    marine    overgrowth    of 
ponds;  and  (7)  transpiration  from  semiarid-zone 
estuarine  vegetation.  (See  also  W72-01404  thru 
W72-01413)  (Josefson-USGS) 
W72-01403 


EFFECT  OF  SECULAR  VARIABILITY  OF  A 
WATER  REGIME  OF  DRAINAGE  BASINS  ON 
THE  DEVELOPMENT  OF  LAKES  (VLIYANIYE 
VNUTRIVEKOVOY  IZMENCHIVOSTI 

UVLAZHNENNOSTI    BASSEYNOV    OZER    NA 
RAZVITIYE  IKH  DEPRESSLY), 
Laboratory  Limnology,  Leningrad  (USSR). 
A.  V.  Shnitnikov. 

In:  Ozera  semiaridnoy  SSSR;  Izdatel'stvo  'Nauka', 
Leningrad,  p5- 19,  1970.  1  1  fig,  3  tab,  15ref. 

Descriptors:  "Limnology,  "Lakes,  *Lake  basins, 
"Variability,  "Fluctuation,  Water  level  fluctua- 
tions, Saline  lakes,  Saline  water,  Fresh  water, 
Precipitation  (Atmospheric),  Air  temperature, 
Semiarid  climates,  Bottom  sediments,  Vegetation, 
Fish,  Distribution  patterns. 

Identifiers:  "USSR,  Asia,  Kazakhstan,  Ural  Moun- 
tains, Water  regime,  Mineralization,  Biotic 
processes. 

Basic  patterns  in  the  secular  variability  of  lake 
basins  in  an  area  extending  from  the  Ural  Moun- 
tains and  Ural  River  eastward  to  the  Ob'  River  were 
examined  in  conjunction  with  the  distribution  of 
freshwater  and  saline  lakes  in  Kazakhstan.  Coeffi- 
cients, which  define  the  density  of  lakes  in  various 
geographic  zones  of  Kazakhstan,  were  derived.  The 
effect  of  secular  variability  of  a  water  regime  on 
mineralization  and  biotic  processes  was  evaluated 
along  with  the  physico-geographic  and  ecological 
consequences.  (See  also  W72-01403)  (Josefson- 
USGS) 
W72-01404 


SECULAR  FLUCTUATIONS  OF  TOTAL 
MINERALIZATION  AND  IONIC  COMPOSI- 
TION OF  LAKE  WATERS  IN  THE  SEMIARID 
ZONE  VNUTRIVEKOVYYE  KOLEBANIYA 
OBSHCHEY  MINERALIZATSH  I  IONNOGO 
SOSTAVA  VOD  OZER  SEMIARIDNOY  ZONY, 
Laboratory  of  Limnology,  Leningrad  ( USSR ). 

In:  Ozera  semiaridnoy  zony  SSSR;  Izdatel'  stvo 
'Nauka',  Leningrad,  p  20-35,  1970.  5  fig,  2  tab,  13 
ref. 

Descriptors:  "Limnology,  "Lakes,  "Water  chemis- 
try, "Salinity,  "Fluctuation,  Water  analysis.  Water 
quality,  Ions,  Salts,  Chlorides,  Sulfates,  Bicar- 
bonates,  Sodium,  Climatic  data,  Semiarid  climates, 
Seasonal. 

Identifiers:  "USSR,  "Kazakhstan,  "Mineralization, 
Lake  Borovoye,  Lake  Bol'shoye,  Chebach'ye,  Lake 
Maybalyk. 

Three  lakes  in  the  Borovaya  lake  group  of  Kazakh- 
stan-the  Borovoye,  Bol'shoye  Chebach'ye  and 
Maybalyk-were  examined  to  study  the  changes  in 
total  mineralization  and  ionic  composition  of  the 
lake  waters  for  the  period  1953-1964.  An  analyti- 
cal method  was  proposed  to  distinguish  seasonal 
fluctuations  of  total  mineralization  in  lake  waters 
from  long-term  secular  variations.  On  the  basis  of 
data  collected  and  theoretical  arguments,  fluctua- 
tions of  total  mineralization  and  ionic  composition 
were  defined  for  several  lakes  for  a  period  of  about 
80  years.  The  data  available  on  the  mineralization 
and  ionic  composition  of  lake  waters  may,  in  some 
cases,  be  used  to  assess  past  general  climatic  in- 
dices. Changes  in  mineralization  may  be  con- 
sidered as  a  reaction  to  changes  in  the  water  level 
of  a  lake  dur  to  drought  or  flooding.  The 
hydrochemical  regime  of  a  lake  may  be  regarded  as 
an  indicator  of  climatic  fluctuations.  (See  also 
W72-01403)  (Josefson-USGS) 
W72-01405 


A      HYDROCHEMICAL       DESCRIPTION      OF 
LAKES  IN  SEMIARID  REGIONS  OF  THE  USSR 


(GIDROKHIMICHESKAYA  KHARAK- 

TERISTIKA  OZER  SEMIARIDNYKH 

OBLASTEY  SSSR), 

Laboratory  of  Limnology ,  Leningrad  ( USSR ) . 

T.  B.  Forsh. 

In:   Ozera   semiaridnoy   zony   SSSR;   Izdatel'stvo 

'Nauka',  Leningrad,  p  36-48,  1970.  5  fig,  1  tab,  4 

ref. 

Descriptors:  "Lakes,  "Limnology,  "Bodies  of 
water,  "Water  chemistry,  "Semiarid  climates. 
Salinity,  Sea  water,  Fresh  water.  Salts,  Ions, 
Sulfates,  Chlorides,  Magnesium,  Sodium,  Sodium 
sulfate. 

Identifiers:  "USSR,  Kazakhstan,  Akmolinsk  Oblast, 
North  Kazakhstan  Oblast,  Kokchetav  Oblast, 
Semiarid  regions,  Sodium  carbonate,  Cations, 
Anions,  Mineralization. 

The  chemical  composition  of  lake  waters  in  the 
semiarid  zone  from  the  lower  Volga  to  the 
southeast  corner  of  Kazakhstan  was  examined  to 
explain  the  formation  of  salts  in  these  bodies  of 
water.  Lakes  of  the  semiarid  zone  are  unique  cen- 
ters for  the  concentration  of  salts,  and  must  be  ex- 
amined in  their  entirety  as  a  many-sided  manifesta- 
tion of  a  single  natural  process.  The  formation  of 
'sea'  salts  is  a  natural  phenomenon  in  the  develop- 
ment of  water  bodies  in  a  semiarid  zone.  Lakes  of  a 
sodium-carbonate  composition  may  represent  a 
second  type  of  development.  Bodies  of  water  with  a 
predominance  of  sulfates  occupy  a  middle  position 
between  the  'sea'  and  sodium-carbonate  types.  The 
age  of  a  lake  plays  an  important  role  in  explaining 
the  ionic  composition  of  lake  waters  in  a  semiarid 
zone.  The  distribution  of  ions  in  lake  waters  does 
not  confirm  the  marine  origin  of  a  water  body.  (See 
also  W72-01403)  (Josefson-USGS) 
W72-01406 


BASIC  FEATURES  IN  THE  GEOMORPHOLO- 

GY  OF  BENCHES  OF  LAKE  SHALKAR, 

KOKCHETAV  OBLAST  (OSNOVNYYE  CHER- 

TY  GEOMORFOLOGII  BEREGOVYKH  VALOV 

OZ.     SHALKAR,     KOKCHETAVSKAYA 

OBLAST'), 

Laboratory  of  Limnology,  Leningrad  (USSR). 

G.  V.  Druzhinin. 

In:    Ozera    semiaridnoy    zony    SSSR;    Izdatel'stvo 

'Nauka',  Leningrad,  p  75-91,  1970.  11  fig,  3  tab,  8 

ref. 

Descriptors:  "Limnology,  "Lakes,  "Lake 
morphology,  "Lake  morphometry,  "Geomorpholo- 
gy,  Lake  shores,  Slopes,  Shape,  Terraces  (Geologi- 
cal), Abrasion,  Aggradation,  Banks,  Bank  erosion, 
Winds,  Waves  (Water),  Water  levels,  Vegetation, 
Soils,  Sediments,  Particle  size. 
Identifiers:  "USSR,  "Benches,  Kazakhstan, 
Kokchetav  Oblast,  Lake  Shalkar. 

A  large  area  of  the  shore  of  Lake  Shalkar 
(Kokchetav  Oblast)  was  examined  in  the  summer 
of  1965  to  study  the  distribution  and  structure  of 
the  shore  formations  of  the  lake.  The  number  of 
benches  along  the  shore  and  their  shapes  depend 
upon  the  slope  of  the  banks.  The  thickness  of  the 
benches  is  greater  at  the  higher  lake  levels  and  de- 
pends upon  the  particle  size  of  the  sediments 
deposited.  Analysis  of  maximum  bench  heights 
made  it  possible  to  determine  the  maximum  height 
of  lake  levels  in  the  past.  The  maximum  bench 
height  was  found  to  be  7.34  m  higher  than  the  1 965 
lake  level.  (See  also  W72-0 1403)  (Josefson-USGS) 
W72-01407 


VEGETATION      OF      STEPPE      LAKES      OF 

NORTHERN   KAZAKHSTAN  AND  ADJACENT 

AREAS   (RASTITEL'NOST'   STEPNYKH   OZER 

SEVERNOGO  KAZAKHSTANA  I  SOPREDEL'- 

NYKH  S  NIM  TERRITORIY), 

Laboratory  of  Limnology,  Leningrad  (USSR). 

V.  M.  Katanskaya. 

In:    Ozera   semiaridnoy   zony   SSSR;    Izdatel'stvo 

'Nauka',  Leningrad,  p  92-135,  1970.  13  fig,  2  tab, 

47  ref. 


Descriptors:  "Limnology,  "Lakes,  "Aquatic  plan 
Floating  plants,  Submerged  plants,  Pondweei 
Lake  morphometry,  Lake  morphology,  Wai 
chemistry,  Water  quality,  Salinity,  Bottom  se 
ments,  Depth,  Topography,  Orography,  Gra 
lands,  Systematics. 

Identifiers:  "USSR,  "Geobotany,  Siberia,  Kazal 
stan,  Water  plants,  Hydrophyt 

Aerohydrophytes,  Plant  communities,  Reei 
Mineralization. 

Over  600  lakes  in  the  steppe  and  forest-steppe  zo 
of  Western  Siberia  and  Northern  Kazakhstan  w« 
examined  in  1959-1962  to  describe  t 
morphometry,  morphology,  water  chemistry,  a 
plant  communities  of  the  lakes  and  to  classify  t 
lakes  according  to  their  vegetative  cover.  Of  t 
120  plant  species  (sporophytes  and  spi 
matophytes)  comprising  the  lake  flora,  less  th 
one-half  are  prevalent  and  even  fewer  are  stro 
environment-forming  species  with  biocoenoses  « 
tending  over  wide  lake  areas.  A  total  of  14  lak 
types  were  identified  on  the  basis  of  their  vegei 
tion.  The  species  most  commonly  encountered  ai 
the  Phragmites  communis  (25-30%);  t 
Phragmites  communis  ..  /Typha  angustifoli; 
Potamogeton  pectinatus  (15-20%);  the  Phragmil 
communis  ..  /Typha  angustifolia/-Stratiotes  aloid 
( 10-15%);  and  the  Phragmites  communis  ..  /Typ 
angustifolia/-Potamogeton  lucens  (6%).  A  sell 
matic  drawing  of  ecological  areals  of  the  lake  typ 
shows  the  position  of  each  type  of  lake  in  t 
ecological  series  with  respect  to  salinity  and  tl 
character  of  the  bottom  sediments.  (See  also  W7 
01403)  (Josefson-USGS) 
W72-01408 


MICROBIOLOGY  OF  THE  LAKES  t 
KAZAKHSTAN  AND  THE  BARABAKULUNE 
STEPPES  (K  MIKROBIOLOGII  OZ1 
KAZAKHSTANA  I  BARABO-KULUNDY), 

Laboratory  of  Limnology,  Leningrad  (USSR). 
D.  N.  Aleksandrova. 

In:  Ozera  semiaridnoy  zony  SSSR;  Izdatel'st< 
'Nauka',  Leningrad,  p  136-144,  1970.  6  tab,  17  re 

Descriptors:  "Limnology,  "Lakes,  "Aqual 
microbiology,  "Aquatic  bacteria,  "Aqual 
microorganisms,  Nitrogen  fixing  bacteria,  Nitrogi 
fixation,  Saline  water,  Salinity,  Salts,  Bracki. 
water,  Bodies  of  water,  Organic  matter. 
Identifiers:  "USSR,  Kazakhstan,  Baraba  Stepp 
Kulunda  Steppe,  Saprophytes,  Mineralization. 

A  total  of  36  lakes  belonging  to  lake  groups  of  tl 
Syr-Darya  River  delta,  the  lower  reaches  of  tl 
Ulu-Zhilanchik  River,  the  upper  reaches  of  tl 
Turgay  River,  the  Kokchetau  (Borovyye)  mounta 
range,  the  Baraba  and  Kulunda  Steppes,  and  tl 
Alakul'  basin  were  examined  (1963)  to  study  tl 
bacteria  content  of  the  lakes  and  the  nitrogen-fi 
ing  capacity  of  the  lake  waters.  A  microbiologic 
description  is  given  of  perennial  and  intermittei 
lakes  and  is  accompanied  by  an  examination  of 
saline  lakes  characterized  by  large  concentratioi 
of  salt.  The  nitrogen-fixing  capacity  of  the  perenr 
ai  and  intermittent  lakes  is  0.00-0.90  and  4.0-36 
mg/liter,  respectively.  The  nitrogen-fixing  capaci 
of  the  saline  waters  is  0.0  mg/liter.  The  maximui 
number  of  bacteria  (11-13  million/ml)  were  ol 
served  in  the  brackish  water  bodies;  the  minimui 
number  of  microorganisms  (0.4-0.8  million/m 
were  found  in  the  saline  lakes.  The  maximui 
number  of  saprophytes  were  observed  in  tl 
brackish  intermittent  and  saline  lakes  and  range 
from  800  to  1,800  cells/ml  of  water.  (See  als 
W72-01403)  (Josefson-USGS) 
W72-0I409 


GROUNDWATER  IN  LAKE  BASINS  OF  TH 
SARPINSKAYA  DEPRESSION  (GRUNTOVYY 
VODY  NEKOTORYKH  OZERNYKH  KOI 
LOVIN  SARPESSKOY  LOZHBINY), 

Laboratory  of  Limnology,  Leningrad  (USSR). 

L.  A.  Zemlyanitsyna. 

In:    Ozera   semiaridnoy   zony   SSSR;    Izdatel'stv 

'Nauka',  Leningrad,  p  145-157,  1970.  5  fig,  5  tab, 

ref. 
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:riptors:  "Lakes,  *Lake  basins,  'Groundwater, 
inity,  'Salts,  Bicarbonates,  Chlorides,  Sulfates, 
um  chloride.  Sodium  sulfate,  Calcium,  Ions, 
er  chemistry,  Water  levels,  Water  table, 
es. 

tifiers:  "USSR,  Caspian  Sea,  Sarpinskaya 
ession,  Lake  Barmantsak,  Lake  Prishib,  Lake 
nata,  Calcium  bicarbonate,  Mineralization,  Ca- 
i,  Anions. 

;ite  investigations  were  conducted  in  1954, 
!,  and  1962  on  the  Barmantsak,  Prishib,  and 
nata  Lakes  in  the  Sarpinskaya  depression  of  the 
)ian  Sea  lowland  to  study  groundwater  occur- 
e  in  lake  basins  and  to  establish  a  relationship 
■een  groundwater  and  lake  levels.  The  depth  to 
groundwater  table  in  coastal  areas  of  the  Bar- 
tsak  and  Prishib  Lakes  and  on  the  southeast 
e  of  Lake  Khanata  varies  between  0.5  and  3.5 
Groundwater  mineralization,  which  varies 
reen  0.6  and  23  g/liter,  ranges  in  composition 
i  calcium-bicarbonate  to  sodium-chloride.  The 
indwater  table  along  the  eastern  shores  of  the 
nantsak  and  Prishib  Lakes  slopes  eastward 
i  the  lake  and  has  a  mineralization  greater  than 
of  the  lake  waters.  The  increase  in  ground- 
;r  mineralization  with  distance  from  the  shore 
■aphically  shown  for  the  lakes  examined.  (See 
W72-01403)  (Josefson-USGS) 
2-01410 


i  NATURAL  ELECTRICAL  FIELD  AND 
DUNDWATER  MOVEMENT  (YESTESTVEN- 
YE  ELEKTRICHESKOYE  POLE  I  FIL'- 
ITSIYA  GRUNTOVYKH  VOD), 

oratory  of  Limnology,  Leningrad  ( USSR ). 
L  Zemlyanitsyna. 

Ozera  semiaridnoy  zony  SSSR;  Izdatel'stvo 
uka-,  Leningrad,  p  158-171,  1970.  7  fig,  2  tab,  3 


eriptors:  'Borehole  geophysics,  'Electrical  stu- 
i,  'Resistivity,  'Groundwater,  'Groundwater 
trement,  Hydrogeology,  Aquifers,  Exploration, 
e  flow,  Water  storage,  Water  levels,  Water  ta- 
Ravines,  Loam,  Boreholes,  Reservoirs,  Trans- 
sivity. 

ntifiers:  'USSR,  Kursk  Oblast,  Uspenskoye 
;ervoir,  Spontaneous  polarization,  Spontaneous 
ential  method,  Self-potential  method, 
leralization. 

jerimental  hydrogeological  investigations  were 
iducted  in  the  summer  of  1960  in  three  ravines 
ir  the  Uspenskoye  Reservoir  (Kursk  Oblast)  to 
npare  data  obtained  by  the  spontaneous  poten- 
method  with  that  of  direct  groundwater  obser- 
ions  and  to  determine  the  applicability  of  the 
thod  for  quantitative  estimation  of  groundwater 
vement.  A  1-m  depth  groundwater  flow  in  loam 
the  Lubyanoy  ravine  (coefficient  of  transmissi- 
ity-0.004  m/day)  at  a  depth  of  about  1  m  and  a 
pe  of  0.0074  produced  an  average  increase  in 
:  electrical  potential  of  0.4  mv/100  m.  An  in- 
:ased  electrical  potential  to  1.1  mv/100  m  in  the 
rt  of  the  Rzhavets  ravine  below  the  dam  in- 
ated  a  slope  of  the  groundwater  table  in  the  area 
imes  that  in  the  upper  reaches  of  the  reservoir 
il  a  threefold  increase  in  the  groundwater 
charge  to  0.009  cu  m/day.  Direct  observations 
groundwater  flow  and  a  study  of  its  natural  elec- 
:al  field  by  spontaneous  polarization  confirm  the 
ssibility  of  using  the  method  to  determine 
ection  of  groundwater  movement  even  at  very 
w  flows  and  small  volumes  of  storage.  (See  also 
72-01403)  (Josefson-USGS) 
72-01411 


ARINE  OVERGROWTH  IN  THE  POLIVNOY 
)ND  IN  LOW-  AND  HIGH-WATER  YEARS 
ARASTANIYE  PRUDA  POLIVNOGO  V 
\ZLICHNYYE  PO  VODNOSTI  GODY), 

iboratory  of  Limnology,  Leningrad  (USSR). 
M  Katanskaya. 

:  Ozera  semiaridnoy  zony,  SSSR;  Izdatel'stvo 
lauka',  Leningrad,  p  232-252,  1970.  14  ref,  2  tab, 
ref 


Descriptors:  'Limnology,  'Ponds,  'Aquatic  plants, 
Floating  plants,  Submerged  plants,  Pondweeds, 
Grasses,  Water  levels,  Water  level  fluctuations, 
Discharge  (Water),  Shores,  Shore-line  cover, 
Seasonal. 

Identifiers:  'USSR,  Volgograd  Oblast,  Water 
plants,  Plant  communities,  Plant  associations, 
Phytocoenoses,  Reeds. 

Marine  overgrowth  in  the  Polivnoy  Pond,  Vyazov- 
skiy  Rayon,  Volgograd  Oblast  was  examined  in  the 
low-water  year  of  1950  and  in  the  high-water  year 
of  1958  to  study  the  distribution  of  plant  associa- 
tions in  the  pond  and  to  analyze  the  changes  in  its 
vegetative  cover  during  these  years  and  in  the  low- 
water  year  of  1954  and  in  the  high-water  year  of 
1955.  A  reduction  in  the  volume  of  the  pond  and  in 
its  surface  area  in  dry  years  leads  to  a  marked 
decrease  in  the  floral  and  coenotic  diversity  of  the 
coastal  aquatic  vegetation,  including  a  disap- 
pearance of  submerged  plants  and  plants  with  float- 
ing leaves.  In  dry  years  some  associations  of  water 
plants  (Phragmites  communis,  Typha  angustifolia, 
etc.)  on  parched  sections  of  the  shore  are  enriched 
by  various  mesophilic  mixed-grass  species.  In  wet 
years  the  vegetation  in  the  pond  is  luxuriant  and 
varied  and  occupies  a  much  wider  area  than  in  dry 
years.  Variations  in  the  vegetation  of  the  Polivnoy 
Pond  range  from  a  complete  disappearanceof  some 
phytocoenoses  to  the  appearance  of  new  ones  and 
depend  upon  the  meteorological  conditions  and 
flooding  of  the  area  and  upon  the  water  content  of 
the  pond.  (See  also  W72-01403)  (Josefson-USGS) 
W72-01412 


OBSERVATIONS     OF     SOIL     EVAPORATION 
AND  PLANT  TRANSPIRATION  IN  AN  ESTUA- 
RY IN  WEST  KAZAKHSTAN  (NABLYUDENIYA 
NAD    ISPARENIYEM    S    POCHVY    I    TRANS- 
PIRATSIYEY     RASTITEL'NOSTI    LIMANA     V 
ZAPADNO-KAZAKHSTANSKOY  OBLASTI), 
Laboratory  of  Limnology,  Leningrad  (USSR). 
G.  V.  Nazarov,  and  M.  E.  Grodzitskiy. 
In:   Ozera   semiaridnoy   zony,   SSSR;   Izdatel'stvo 
'Nauka*.  Leningrad,  p  253-258,  1970.  2  fig,  2  tab. 

Descriptors:  'Evaporation,  'Transpiration, 
'Estuaries,  Soils,  Plants,  Vegetation,  Grasslands, 
Soil  moisture,  Water  storage.  Consumptive  use, 
Snowmelt,  Runoff,  Precipitation  (Atmospheric), 
Evaporation  pans. 

Identifiers:  'USSR,  West  Kazakhstan,  Ural'sk 
Oblast,  Chapayevo  Rayon,  Steppes. 

Observations  of  soil  evaporation  and  plant  trans- 
piration were  conducted  in  1954-55  in  3  areas  of 
the  Kuyyun'kol'  estuary  located  6  km  south  of 
Bulan  village,  Chapayevo  Rayon,  Ural'sk  Oblast 
(West  Kazakhstan).  The  areas  examined  were  (1) 
an  estuarine  depression  bordering  a  zone  of  reed 
growth;  (2)  an  outlying  region  of  the  estuary;  and 
(3)  an  adjoining  steppe.  Less  moisture  was  lost  to 
evaporation  in  the  dry  steppe  than  in  the  estuary 
where  the  soil  stored  snowmelt  runoff.  In  the  wet- 
test part  of  the  estuary  a  large  portion  of  the 
moisture  was  evaporated  by  transpiration.  Trans- 
piration in  the  middle  part  of  the  estuary  was  41% 
in  1954  and  51%  in  1955.  The  transpiration  values 
in  the  steppe  during  the  same  period  were  25%  and 
36%,  respectively.  In  the  drier  part  of  the  estuary 
the  transpiration  values  ranged  between  these 
limits.  (See  also  W72-01403)  (Josefson-USGS) 
W72-01413 


HYDROLOGIC  REGIME  OF  LAKE  HERTEL, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

S.  R.  Goswami. 

Journal  of  American  Water  Works  Association, 

Vol  63,  No  10,  p  671-675,  October  1971.  9  fig,  4 

tab,  5  ref. 

Descriptors:  'Water  resources  development, 
'Hydrology,  'Hydrologic  data,  'Water  supply, 
'Lakes,  Hydrologic  cycle,  Inflow,  Streamflow, 
Seepage,  Evaporation,  Water  yield,  Precipitation 
(Atmospheric),  Runoff,  Snowmelt,  Water  demand. 


Data  collections,  Hydrographs,  Water  level  fluc- 
tuations. 
Identifiers:  'Lake  Hertel  (Quebec,  Canada). 

The  hydrologic  regime  of  Lake  Hertel  in  Quebec, 
Canada  is  evaluated  to  give  a  better  insight  into  the 
potentialities  of  the  lake  as  a  source  of  water  supply 
for  the  town  of  Beloeil.  The  average  runoff  coeffi- 
cient calculated  from  observed  data  of  the  hydro- 
graph  for  July  and  August  1962,  was  0.0198  and 
0.0232  for  the  drainage  basins  contributing  to  the 
west  and  north  creeks,  respectively.  Areas  con- 
tributing to  these  two  creeks  together  constitute 
72%  of  the  total  drainage  area  contributing  to  Lake 
Hertel.  The  total  evaporation  from  the  water  sur- 
face of  Lake  Hertel  was  estimated  to  be  1.316 
inches,  based  on  evaporation-pan  data  reduced  by 
the  average  pan  coefficient  of  0.7.  With  proper 
provision  for  storage,  the  snow-melt  runoff  over  the 
outflow  weir  could  augment  Beloeil's  water  supply 
for  nearly  five  months.  (Woodard-USGS) 
W72-01418 


WAVE  CLIMATE  STUDY,  GREAT  LAKES  AND 
GULF  OF  ST.  LAWRENCE,  VOLUME  1, 

National   Research   Council   of  Canada,   Ottawa 

(Ontario).  Div  of  Mechanical  Engineering. 

J.  Ploeg. 

Canada  National   Research   Council   Mechanical 

Engineering  Report  DME-MH-107A,  March  1971. 

154p,  10  fig,  Stab,  Href. 

Descriptors:  'Waves  (Water),  'Great  Lakes, 
'Gulfs,  *St  Lawrence  Seaway,  'Hydrologic  data, 
Data  collections,  Turbulence,  Dimensions,  Length, 
Height,  Frequency,  Ships,  Navigation,  Winds,  Sur- 
face waters. 
Identifiers:  'Wave  climate,  'Gulf  of  St.  Lawrence. 

Wave  climate  of  the  Great  Lakes  and  the  Gulf  of 
St.  Lawrence  was  studied  over  a  period  of  three 
years.  Waves  were  recorded  at  14  locations,  and 
over  18,000  useful  records  were  collected.  The 
waves  were  observed  with  an  accelerometer  type 
wave  sensor,  recorded  on  magnetic  tape,  and 
analyzed  by  means  of  power  spectral  density 
techniques.  The  significant  wave  height  and  the 
period  of  the  peak  of  the  energy  spectrum  define  a 
particular  sea  state.  Some  wave  parameters, 
directly  related  to  design  criteria,  were  computed 
and  are  included  in  the  tables.  The  study  was  made 
concerning  the  possibility  of  changing  the  present 
shipping  regulations  to  allow  vessels,  designed  for 
Great  Lakes  wave  conditions,  to  operate  beyond 
the  inland  water  limits  into  the  Lower  Gulf  of  St. 
Lawrence,  and  also  of  changing  the  load-line  regu- 
lations to  allow  deeper  loading  for  extended 
navigation  seasons.  The  wave  conditions  in  the 
Upper  Gulf  are  comparable  to  those  of  the  Great 
Lakes.  The  Lower  Gulf  of  St.  Lawrence,  however, 
is  exposed  to  ocean  swell  with  much  longer  wave 
periods  than  can  be  expected  in  the  inland  water. 
(Woodard-USGS) 
W72-01524 


CHARACTERISTICS  OF  SEDIMENT  TRANS- 
PORT IN  THE  COASTAL  ZONE  OF  LAKE  IS- 
SYK-KUL'  (NEKOTORYYE  OSOBENNOSTI 
PEREMESHCHENIYA  NANOSOV  V 

BEREGOVOY  ZONE  OZERA  ISSYK-KUL'), 
Moscow  State  Univ.  (USSR).  Research  Lab.  of  Soil 
Erosion. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-01544 


FOREIGN  INVESTIGATIONS  OF  RECENT 
DOLOMITE  SEDIMENTS  IN  MARINE  BASINS 
(ZARUBEZHNYYE  ISSLEDOVANIYA 

SOVREMENNYKH    DOLOMITOVYKH    OSAD- 
KOV  V  MORSKIKH  VODOYEMAKH), 
Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 
Institut. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-01548 
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Field  02— WATER  CYCLE 
Group  2H — Lakes 


11TH  TECH  MEETING  OF  THE  INTERNAT'L 
UNION  FOR  NATURE  CONSERVATION  AND 
NATURAL  RESOURCES,  1ST  AND  2ND  SES- 
SIONS. COMMISSION  ON  ECOLOGY  SECTION 
ON  THE  INTERNAT'L  BIOLOGICAL  PRO- 
GRAM CURRENT  RESEARCH  IN  INDIA,  AND 
ITS  R  ELEVANCE  TO  CONSERVATION.  NEW- 
-DELHI,  INDIA,  NOV.  25-28,  1969,  INDIA,  NOV. 
25-28,  1970, 
B.  R.  Seshachar. 

IUCN  (Int  Union  Conserv  Nature  Natur  Resour) 
Publ  N  S.  17:  1970.  230-280.  (See  also  W72- 
01604). 

Identifiers:  Biological,  Commission,  Conservation, 
Current,  Ecology,  India,  International,  Meeting, 
Natural,  Nature,  Nd,  New-Delhi,  Program, 
Relevance,  Resources,  Section,  Sessions,  St,  Sym- 
posium ,  Technical,  Th,  Union. 
W72-01603 


STUDIES  ON  THE  ECOLOGY  AND  CONSER- 
VATION OF  FRESHWATER  LAKES  OF  KASH- 
MIR, 

S.  M.  Das. 

IUCN  (Int  Union  Conserv  Nature  Natur  Resour) 

PublNS.  17:  1970.277-280. 

Identifiers:     Conservation,     Ecology,     Economic, 

Fish,  Fresh,  India,  Kashmir,  Lakes,  Species,  Water. 

W72-01604 


21.  Water  in  Plants 


HABITAT       SELECTION       IN       FOURSPINE 
STICKLEBACKS  (APELTES  QUADRACUS), 

Yale  Univ.,  New  Haven,  Conn.  Peabody  Museum 

of  Natural  History. 

Myron  Charles  Baker. 

Amer  Midland  Natur.  85  (1):  239-242.  1971. 

Identifiers:    Apeltes-Quadracus,   Elodea-Canaden- 

sis-M,  Fourspine,  Habitat,  Potamogeton-Praelon- 

gus-M,  Selection,  Sticklebacks. 

This  study  describes  the  range  of  microhabitats 
potentially  availably  to  A.  quadracus  in  a  fresh- 
water stream.  An  experiment  was  performed  to  see 
if  the  fish  could  discriminate  between  one  of  the 
major  components  of  its  normal  microhabitat,  the 
plant  Elodea  canadensis,  and  other  plant, 
Potamogeton  praelongus,  found  in  immediately  ad- 
jacent microhabitats  where  these  fish  did  not  oc- 
cur. Individuals  were  given  trials  of  20  min  in  a  test 
tank  uniformly  planted  half  with  Elodea  and  half 
with  Potamogeton.  The  fish  showed  a  significant 
preference  for  Elodea  under  these  conditions- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01198 


WEIGHT-LENGTH  REGRESSION  MODELS 
FOR  THREE  AQUATIC  GASTROPOD  POPULA- 
TIONS, 

Cornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  Entomology. 
James  W.  Eckblad. 

Amer  Midland  Natur.  85  (1):  271-274.  1971. 
Identifiers:  Aquatic,  Biomass,  Gastropod,  Length, 
Method,  Models,  Population,  Regression,  Weight. 

The  regression  between  shell  length  and  shell-free 
dry  weight  was  calculated  to  obtain  biomass  esti- 
mates of  3  natural  populations  of  aquatic  snails. 
This  method  enables  the  investigator  to  make 
biomass  estimates  for  relatively  small  populations 
when  it  is  desirable  to  regurn  sampled  individuals 
to  the  population-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01199 


THE  EFFECT  OF  INUNDATION  AND  CHOICE 
OF  HIBERNATION  SITES  OF  COLEOPTERA 
LIVING  ON  RIVER  BANKS, 

Tromso  Museum  (Norway). 

Johan  Andersen. 

Nor  Entomol  Tidsskr.  15(2):  1 15-133.  Illus.  1968. 

Identifiers:    Banks,   Bembidion-Lunatum,   Bledius, 

Coleoptera,  Dyschirius,   Hibernation,  Hypnoides, 


Inundation,  Living,  Morychus-Dovrensis,  Nebria- 
Gyllenhali,  River,  Sites. 

This  investigation  deals  with  the  effect  of  inunda- 
tion upon  arthropods  and,  especially,  Coleoptera 
living  on  river  banks,  and  on  their  choice  of 
hibernation  sites.  The  water  level  in  5  rivers  in  cen- 
tral and  northern  Norway  was  studied,  and  various 
collection  methods  were  employed  during  inunda- 
tion periods  on  2  of  the  rivers  (the  Gaula  in  Sor- 
Trondelag  and  Malselva  in  Troms).  Observations 
of  behavior  and  experiments  on  tolerance  to  water 
were  undertaken.  The  longest  periods  with  inunda- 
tions, caused  by  snow  melting  in  the  mountains, 
occur  in  May,  June,  and  part  of  July,  dependent 
upon  the  geographical  position  of  the  river  and  the 
height  above  sea  level  of  the  catchment  areas. 
Despite  an  unusually  long  inundation  period  on  the 
Gaula  in  1965,  the  imaginal  populations  of  Coleop- 
tera seemed  to  be  intact  after  the  spring  flood,  and 
even  larvae  and  pupae,  and  probably  also  eggs,  sur- 
vived the  inundations.  The  arthropods  have  dif- 
ferent ways  of  surviving  the  spring  floods.  On 
evenly  sloping  banks  the  epigeic  arthropods  move 
upwards,  gradually,  as  the  water  level  rises.  If  the 
spots  are  surrounded  by  more  low-lying  areas  and 
are  completely  submerged,  the  arthropods  living 
there  are  taken  by  the  water.  The  survival  time  of 
some  adult  Coleoptera  submerged  in  water  was 
short,  but  as  they  soon  tend  to  land  among  scum 
and  twigs  on  trees  and  bushes,  their  chances  of  sur- 
viving are  great.  Eggs,  pupae,  most  larvae,  and 
some  of  all  fossorial  Coleoptera  stages  survive  sub- 
merged in  the  river.  Their  chance  of  survival  is 
probably  less  on  coarse  substratum  (stone,  gravel, 
coarse  sand),  than  on  fine  material  (fine  sand,  silt). 
Imagines  of  several  species  of  Bembidion, 
Dyschirius  spp.,  Hydnobius  spp.,  Bledius  spp.,  Hyp- 
noides spp.,  Morychus  dovrensis  Munst.,  and  lar- 
vae of  Bembidion  lunatum  Dft.,  Nebria  gyllenhali 
Schnh.,  and  several  Staphylinidae  at  least  partly 
hibernate  on  the  river  bank. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01201 


THE  ZONAL  BIOCENOSES  OF  A  HYDRO- 
GRAPHIC  NETWORK,  (IN  FRENCH), 

Aix-Marseille      Univ.      (France).      Faculte      des 
Sciences. 
Jean  Giudicelli. 

Ann  Fac  Sci  Marseille.  43B:  107-125.  Illus.  Map. 
1970.  English  summary. 

Identifiers:  Animal,  Biocenoses,  Hydrographic,  Ita- 
ly, Network,  Population,  Zonal. 

In  a  central  Corsica  river  system,  5  successive 
biocenoses  were  recognized  along  the  course  of  the 
main  river.  The  animal  populations  of  the  tributa- 
ries are  related  and  compared  with  those  of  the 
main  river. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01214 


SOME   EFFECTS   OF   SUMMER   FLOODS   ON 
WOODWALTON  FEN  IN  1968/69, 

Nature  Conservancy,  Abbots   Ripton   (England). 

Monks  Wood  Experiment  Station. 

Eric  Duffey,  and  Gordon  Mason. 

Entomol  Gaz.  21(1):  23-26.  1970. 

Identifiers:    Cirsium-Dissectum-D,    England,    Fen, 

Floods,      Luzula-Pallescens-M,      Lycaena-Dispar- 

Batavus,  Mortality,  Summer,  Woodwalton. 

A  period  of  extensive  flooding  of  a  nature  reserve 
near  Huntingdon,  England  due  to  excessive  rainfall 
during  the  summer  of  1968  destroyed  most  of  the 
breeding  of  Lycaena  dispar  batavus  (Lepidoptera) 
and  during  1969  the  butterfly  became  locally  ex- 
tinct. This  species  had  been  introduced  into  the 
Fen  in  1927  and  had  been  observed  yearly  until  the 
flooding.  Several  of  the  rarer  plant  species,  Luzule 
pallescens  and  Cirsium  dissectum,  were  not  ob- 
served during  1969  while  reeds  were  more  abun- 
dant that  year-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01219 


DENSITY  AND  BEHAVIOR  OF  STOMATA  ( 
PELARGONIUM  HORTORUM  AIT.  GROV 
UNDER  THREE  SOIL  MOISTURE  REGIMES, 

Wisconsin  Univ.,  Madison. 

A.  W.  Metwally,  G.  E.  Beck,  and  B.  Esther 

Struckmeyer. 

J  Amer  Soc  Hort  Sci.  96  (  1 ):  3 1  -35,  Illus,  1 97 1 . 

Identifiers:  Behavior,  Density,  Diffusion,  Growl 

Grown,  Leaves,  Moisture,  Pelargonium-Hortorui 

D,  Porometer,  Regimes,  Soil,  Stomata. 

Two  cultivars  of  Pelargonium  hortorum  were  e 
posed  to  3  soil  moisture  regimes  for  10  wk  at  whii 
time  rubber  silicone  impressions  were  made  of  tl 
abaxial  leaf  surface  of  young  and  old  leaves.  'Da 
Red  Irene'  leaves  had  fewer  stomata  per  unit  ar 
and  greater  diffusion  resistance  than  did  'Prince 
Irene'  exposed  to  the  same  regime.  Increase  in  si 
water  content  promoted  the  differentiation  of  st 
mata  in  early  stages  of  leaf  development.  As  tl 
leaves  increased  in  size  and  matured  the  number 
stomata  per  unit  area  became  inversely  related 
soil  moisture  content  as  a  result  of  increased  le 
area  with  high  soil  moisture.  The  stomatal  r 
sistance,  determined  by  diffusion  porometer, 
young  leaves  of  both  cultivars  was  highest  f 
plants  grown  in  soils  with  high  moisture  and  lowe 
with  medium  moisture.— Copyright  1971,  Biolof 
cal  Abstracts,  Inc. 
W72-01222 


GERMINATION     AND     GROWTH     OF     NEl 
ROSPORA  AT  LOW  WATER  ACTIVITIES, 

California  Inst,  of  Tech.,  Pasadena. 

Gisela  Wohlrab  Charlang,  and  N.  H.  Horowitz. 

Proc  Nat  Acad  Sci  USA.  68  (2):  260-262  Illi 

1971. 

Identifiers:      Chloride,      Conidia,      Germinatioi 

Growth,  Low,  Neurospora,  Sodium. 

When  the  water  activity  (aw)  of  the  medium 
lowered  by  the  addition  of  NaCI  or  nonelectrolyte 
an  inhibition  of  germination,  growth  rate,  and  tot; 
growth  is  observed  in  Neurospora  crassa.  Inhibitio 
of  conidial  germination  is  separable  from  the  othe 
effects  and  is  caused,  in  large  measure,  by  the  loi 
from  conidia  in  media  of  low  water  activity  of 
substance  that  is  essential  for  their  germinatiot 
The  substance  is  detectable  in  the  medium  and  i 
also  extractable  from  cultures.  It  is  dialysable  an 
thermostable,  and  it  appears  to  be  highly  active.  ! 
is  not  detectable  in  complete  medium— Copyrigh 
1971,  Biological  Abstracts,  Inc. 
W72-01223 


EFFECT  OF  ERRORS  IN  MEASURING  LEA1 
TEMPERATURE  AND  AMBIENT  GAS  CON 
CENTRATION  ON  CALCULATED  RE 
SISTANCES  TO  C02  AND  WATER  VAPOI 
EXCHANGES  IN  PLANT  LEAVES, 
Australian  National  Univ.,  Canberra.  Researcl 
School  of  Biological  Sciences. 
R.  O.  Slatyer. 

Plant  Physiol.  47(2):  269-274  Illus  1971. 
Identifiers:  Ambient,  Calculated,  Carbon,  Concen 
tration,  Di,  Errors,  Exchanges,  Gas,  Leaf,  Leaves 
Measuring,  Mesophyll,  Oxide,  Plant,  Resistances 
Stomata,  Temperature,  Vapor. 

Errors  as  small  as  1  C  in  the  measurement  of  lea] 
temperature  T  (leaf)  are  shown  to  cause  significanl 
changes  in  the  estimated  value  of  the  stomatal  re- 
sistance (expressed  in  terms  of  total  resistance  tc 
water  vapor  transfer,  Sigma  (r  (H20)).  The  effecl 
increases  as  T  (leaf)  increases  and  as  ambient  rela- 
tive humidity  increases,  if  other  conditions  are 
maintained  constant.  The  effect  on  the  key  C02 
exchange  parameter,  the  intracellular  (oi 
mesophyll)  resistance,  r  (int),  tends  to  be  small 
under  open  stomata  conditions  but  increases 
rapidly  as  stomatal  closure  occurs,  particularly  if 
the  true  value  of  r  (int)  is  relatively  small.  Errors  in 
the  determination  of  the  ambient  water  vapor  and 
C02  concentrations  can  also  significantly  affect 
the  calculated  value  of  Sigma  (r  (H20))  and  r 
(int).  The  effect  on  Sigma  (r  (H20))  and  Sigma  (r 
(C02))  increases  as  the  ratio  of  the  inlet/outlet 
concentration   departs   from    unity   and    also   in- 
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;ases  as  the  assumed  leaf-air  concentration  dif- 
•ence  decreases.  The  combined  effect  on  r  (int) 
ids  to  be  less  than  the  individual  effects  on  Sigma 
(H20))  and  Sigma  (r  (C02))  since  both  are  in 
;  same  direction. 
72-01224 


IE  INFLUENCE  OF  AN  INCREASED  WATER 
rFICIT  ON  THE  GAS  EXCHANGE 
[OCESSES  IN  WHEAT  PLANTS, 

ivorsingsinstituut  Wyndunde  Wingerdbou,  Stel- 

ibosch  (South  Africa). 

r  primary  bibliographic  entry  see  Field  03F. 

72-01226 


tEE      GROWTH       AND      FOREST      SOILS 

SOCEEDING   OF  THE  3RD  NORTH   AMER- 

AN  FOREST  SOILS  CONFERENCE  HELD  AT 

)RTH  CAROLINA  STATE  UNIVERSITY  AT 

kLEIGH  IN  AUGUST  1968, 

r  primary  bibliographic  entry  see  Field  02G. 

72-01259 


,ANT  WATER  STATUS  OF  APPLE  TREES 
<D  ITS  MEASUREMENT  IN  THE  FIELD:  I. 
IE  DYE  TECHNIQUE  FOR  MEASUREMENT 
I  LEAF  WATER  POTENTIAL, 

ipartment  of  Primary   Industries,   Applethorpe 

ustralia).   Granite   Belt   Horticulture   Research 

ition. 

r  primary  bibliographic  entry  see  Field  03F. 

72-01271 


JE  AND  GROWTH  OF  THE  AMERICAN  EEL 
NGUILLA  ROSTRATA  (LE  SUEUR)  IN  NEW- 
HJNDLAND  WATERS, 

sw  Brunswick  Univ.,  Fredericton.  Dept.  of  Biolo- 

W.  Gray,  and  C.  W.  Andrews. 

in  J  Zool.   49  (1):    121-128.  Illus.    1971.   (Fr. 

mm.). 

entifiers:  Age,  American,  Anguilla-Anguilla,  An- 

illa-Rostrata,  Canada,  Eel,  Growth,  Migration, 

:wfoundland. 

le  age  (otolith  readings)  and  growth  of  A.  ros- 
lta  from  fresh  and  brackish  waters  in  Newfoun- 
and  were  studied.  The  eels  in  Burnt  Berry  Brook 
ew  faster  than  eels  in  the  other  areas.  The  growth 
young  eels  in  brackish  water  was  slow.  Although 
e  growth  of  these  eels  increased  in  subsequent 
e  groups,  freshwater  eels  were  consistently  larger 
each  age.  The  silver  eel  migrates  after  spending 
!  to  1 3  yr  in  Newfoundland  waters.  The  American 
I  in  Newfoundland  is  generally  larger  than  the 
iropean  eel  (A.  anguilla  L.)  at  the  onset  of  migra- 
>n;  however,  its  appearance  and  state  of  maturity 
irallel  the  condition  described  in  the  European 
1. -Copyright  1971,  Biological  Abstracts,  Inc. 
72-01288 


HE  CARRYING  CAPACITY  FOR  JUVENILE 
VLMONIDS  IN  SOME  NORTHERN  CALIFOR- 
IA  STREAMS, 

alifornia  State  Dept.  of  Fish  and  Game,  Sacra- 
en  to. 

imes  W.Burns. 

alif  Fish  Game.  57  ( 1 ):  44-57.  Illus.  197  1 . 
entifiers:  California,  Juvenile,  Northern,  Oncor- 
mchus-Kisutch,  Salmo-Clarki,  Salmo-Gairdneri, 
llmonids,  Streams. 

anding  crops  of  juvenile  coho  (silver)  salmon, 
ncorhynchus  kisutch,  steelhead  rainbow  trout, 
ilmo  gairdneri,  and  coast  cutthroat  trout,  Salmo 
arki,  were  examined  in  seven  coastal  streams  to 
:fine  the  natural  carrying  capacity  of  these 
reams,  and  to  develop  methods  of  population 
Jmparison  and  prediction  which  could  be  used  to 
etermine  the  effects  of  road  construction  and 
igging  on  salmon  and  trout  production.  Biomass 
sr  unit  of  surface  area  was  the  best  method  of  ex- 
ressing  carrying  capacity,  because  biomass  was 
etter  correlated   with   stream   surface   area  than 


with  other  parameters  tested.  Volume  of  streambed 
sediments,  total  dissolved  solids,  alkalinity,  and 
total  phosphate  in  6  streams  were  not  satisfactory 
predictors  of  carrying  capacity.  Only  living-space 
variables  correlated  significantly  with  biomass.  Not 
all  streams  reached  carrying  capacity  in  the 
summer  and  salmonid  biomass  was  highly  variable. 
Even  with  3  yr  of  prelogging  study,  it  would  be  dif- 
ficult to  attribute  a  change  in  carrying  capacity 
under  50%  to  anything  but  natural  variation. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01291 


THE  EFFECT  OF  COHO  (ONCORHYNCHUS 
KISUTCH)  SPAWNING  ON  THE  BENTHIC  IN- 
VERTEBRATES OF  THE  PLATTE  RIVER, 
BENZIE  COUNTY,  MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Wildlife  and 
Fisheries. 

Stephen  G.  Hildebrand. 

Trans  Amer  Fish  Soc.  1 00  ( 1 ):  6 1  -68.  Illus.  1971. 
Identifiers:  Benthic,  Benzie,  Coho,  County,  Inver- 
tebrates, Michigan,  Oncorhynchus-Kisutch,  Platte, 
Population,  River,  Spawning. 

This  study  was  undertaken  to  determine  what  ef- 
fects a  spawning  run  of  coho  salmon  would  have  on 
the  benthos  of  the  Platte  River,  Benzie  County, 
Michigan.  It  was  hypothesized  that  the  physical 
disruption  of  the  substrate,  by  spawning  salmon, 
would  reduce  the  density  of  benthos  by  dislodging 
the  organisms  and  causing  their  downstream  dis- 
placement. Estimates  of  density  of  benthic  inver- 
tebrates were  made  in  2  control  (salmon  excluded) 
and  in  one  experimental  section  (salmon  having 
free  access)  in  May  and  Aug.  1967  prior  to  coho 
spawning  run,  and  in  Dec.  1967  and  May  1968 
after  the  run.  Coho  spawning  activity  in  the  fall  of 
1967  disturbed  in  bottom  materials.  The  densities 
of  12  taxa,  as  well  as  the  total  number  and  total 
weight  of  organisms  per  square  foot,  decreased  sig- 
nificantly in  samples  collected  Dec.  after  disrup- 
tion. The  decrease  in  total  number  of  organisms  per 
square  foot  in  the  experimental  section  as  com- 
pared to  the  controls  was  270.5;  the  decrease  in 
weight  in  the  experimental  section  was  1.97  g.  This 
is  a  percent  decrease  in  the  experimental  section 
relative  to  the  controls  of  66%  for  total  number  and 
78%  for  total  weight.  In  May  1968,  the  number  of 
organisms  per  square  foot  was  still  significantly 
lower  in  the  experimental  section  (57.4/sq  ft),  but 
weight  of  organisms  per  square  foot  was  not.  The 
percent  decrease  in  the  experimental  section  rela- 
tive to  the  controls  for  total  number  was  39%. 
Three  of  12  taxa,  whose  density  was  reduced  in  the 
fall  of  1967,  were  still  lower  in  May  1968. 
Complete  recovery  of  benthos  was  not  observed  in 
the  5-mo.  period  from  Dec  to  May-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01293 


OPERATION  OF  ABERNATHY  CHANNEL  FOR 
INCUBATION  OF  SALMON  EGGS, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Longview, 
Calif.  Salmon  Culture  Lab. 
Allan  E.  Thomas,  and  J.  M.  Shelton. 
U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  23.  3-19.  Ilus. 
1968. 

Identifiers:  Abernathy,  Channel,  Development, 
Egg,  Eggs,  Incubation,  Oncorhynchus-Keta,  On- 
corhynchus-Tshawytscha,  Operation,  Planting,  Sal- 
mon, Washington. 

A  spawning  and  incubation  channel  constructed  in 
1959  on  Abernathy  Creek  near  Longview, 
Washington,  was  used  for  seasons  to  incubate  fall 
chinook  salmon  (Oncorhynchus  tshawytscha)  and 
chum  salmon  (O.  keta)  eggs.  Survival  of  eggs  from 
both  species  was  higher  than  reported  for  other 
channels  and  controlled-flow  projects.  Studies  in- 
cluded effects  of  sedimentation,  egg  planting  densi- 
ty, and  stage  of  egg  development  at  planting  on  sur- 
vival. In  early  experiments  sediment  in  the  upper 
sections  substantially  reduced  survival.  In  later  ex- 
periments, after  the  construction  of  a  sand  trap  and 
settling  chamber,  survivals  were  significantly  in- 
creased.  Planting  densities  were   increased   to  a 


maximum  of  435  eggs/ft  sq  without  significant 
reduction  in  survival.  This  is  about  3  times  that 
recommended  for  spawning  channels.  Peak  migra- 
tions occurred  at  about  1 800  temperature  units  for 
chinook  salmon  and  1700  temperature  units  for 
chum  salmon.  Survivals  from  eyed  egg  to  migrant 
for  chinook  salmon  was  from  68.0  to  78.5%.  Sur- 
vivals for  chinook  eggs  planted  before  water 
hardening  was  14.6%  but  the  results  were  in- 
fluenced by  unfavorable  water  temperatures.  Sur- 
vivals for  chum  salmon  ranged  from  75.3  to  95.5% 
for  eyed-egg  plants;  87.8%  for  water-hardened, 
green-egg  plants;  and  7 1 .9%  for  pre-waterhardened 
green-egg  plants.— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01301 


STUDIES  ON  ARGEMONE  MEXICANA  LINN: 
IV.  PHENOLOGY,  DISPERSAL  AND  STO- 
MATA, 

Kurukshetra  Univ.  (India).  Dept.  of  Botany. 
M.  L.  H.  Kaul. 

Proc  Nat  Acad  Sci  India  Sect  B  Biol  Sci.  39  (1/2): 
121-128.  Ilus.  1970. 

Identifiers:  Argemone-Mexicana-D,  Dispersal,  In- 
dia, Moisture,  Phenology,  Seed,  Stomata. 

Phenological  indicate  Argemone  mexicana  is  a 
winter  annual  at  Varanasi.  The  phenology  is  con- 
siderably influenced  by  the  habitat.  Plants  growing 
in  moist  shady  areas  persist  longer  and  develop 
more  slowly  at  Varanasi  and  its  outskirts  than  those 
growing  in  exposed  and  dry  areas.  Seeds  are 
dispersed  by  wind,  water  and  animals.  The  effec- 
tiveness of  wind  dispersal  was  experimentally  stu- 
died. The  stomatal  frequency  and  index  on  the  dor- 
sal surface  are  much  higher  than  on  the  ventral  sur- 
face. These  values  decrease  from  apex  to  base.  The 
stomatal  frequency  is  considerably  higher  in  dry 
and  exposed  habitats  than  in  moist  and  shady 
habitats. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01303 


MEASUREMENTS  OF  COMMUNITY 

METABOLISM  IN  SOME  BALTIC  BRACKISH 
WATER  ROCKPOOLS  BY  MEANS  OF  DIEL 
OXYGEN  CURVES, 

Stockholm  Univ.  (Sweden).  Dept.  of  Zoology. 
Bjoin  Ganning,  and  Fredrik  Wulff. 
Oikos.  21  (2):  292-298.  Illus.  1970. 
Identifiers:   Algae,   Baltic,   Brackish,  Community, 
Curves,  Diel,  Lemna-M,  Measurements,  Metabol- 
ism, Oxygen,  Photosynthesis,  Pools,  Rock. 

Estimates  of  community  metabolism  were  made  in 
some  Baltic  brackish  water  rockpools  by  the  'diel 
oxygen  technique.'  The  rockpools  are  especially 
suitable  for  this  method  because  of  their  well- 
defined  and  usually  unstratified  water  bodies.  Pri- 
mary production  values  (gross  photosynthesis)  of 
between  2.7  and  21.8  g  02.m-2  day-1  and  commu- 
nity respiration  values  between  2.7  and  18.2  g 
02.m-2  day-1  were  recorded.  Variations  between 
individual  pools  could  be  explained  by  deviations  in 
geomorphology  and  biology.  These  productivity 
figures,  measured  during  the  summer,  are  high, 
even  compared  with  tropical  shallow  water 
ecosystems.  Photosynthesis  exceeds  respiration  in 
all  the  pools  and  these  autotrophic  conditions  are 
generally  found  throughout  the  year  in  spite  of  a 
heavy  load  of  nutrients  and  a  limited  exchange  of 
water  with  the  sea.  The  photosynthetic  efficiency  is 
highest  in  the  early  afternoon  in  pools  with 
dominating  benthic  macroflora  but  in  the  morning 
and  later  afternoon  hours  in  pools  with  dominating 
planktonic  microalgae.  A  Lemna  cover  on  the  sur- 
face of  a  pool  effectively  prevents  metabolic 
processes  in  the  water,  measurable  by  the  method 
used. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01312 


AQUATIC-BOG    VEGETATION    OF    FISHING 
PONDS  OF  THE  TASHKENT  OBLAST,  (IN  RUS- 
SIAN), 
T.  T.  Taubaev,  S.  Keldibekov,  and  M.  Abdiev. 
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Field  02— WATER  CYCLE 
Group  21 — Water  in  Plants 

Uzb  Biol  Zh.  14  (2):  39-42.  1970.  English  summa- 
ry- 
Identifiers:  Aquatic,  Batrachium-Divaricatum-D, 
Bog,  Cynodon-Dactylon-M,  Fishing,  Marsilia- 
Quadrifolia-P,  Najas-Gramineae-M,  Polygonum- 
Nodosum-D,  Ponds,  Tashkent,  USSR,  Vegetation. 

Polygonum  nodosum,  Marsilia  quadrifolia, 
Batrachium  divaricatum,  Najas  gramineae,  and 
Cynodon  dactylon  are  widely  represented  while 
they  are  completely  absent  or  are  in  ponds  of  the 
European  section  of  the  USSR.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01318 


ECOLOGICAL  PHYSIOLOGY  OF  SOME 
DESMIDS.  I.  A.  MODE  OF  NITRATE  UTILIZA- 
TION, 

Institut  Royal  des  Sciences  Naturelles  de  Belgique, 
Brussels. 
C.  VanDerBen. 

Hydrobiologia.  36  (3/4):  419-442.  Illus.  1970.  En- 
glish summary. 

Identifiers:  Dark,  Desmids,  Ecological,  Mode, 
Nitrate,  pH,  Physiology,  Reductase,  Temperature. 

The  nitrate-reductase  activity  of  some  desmids  col- 
lected during  the  stationary  phase  of  culture  was 
observed  in  vivo.  Within  the  limits  of  pH  cor- 
responding to  the  natural  biotopes,  the  reduction  of 
nitrates  is  not  followed  by  any  valuable  utilization 
of  the  nitrates  produced;  it  is  specifically  in- 
fluenced by  pH;  it  increases  with  temperature 
within  the  experimented  limits  (from  22  deg  to  38 
deg);  increasing  also  with  the  concentration  of  the 
nitrate  up  to  a  saturation  value  which  is  higher  than 
the  nitrate  values  observed  in  nature;  the  reduction 
of  nitrate  is  more  active  in  the  dark  than  in  the 
light.  Some  characteristics  of  the  nitrate-reductase 
activity  seem  to  be  related  to  some  of  the  ecologi- 
cal aspects  of  desmids.— Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01319 


RAIN  FORESTS  AND  GONDWANALAND, 

Victoria  Univ.,  Wellington  (New  Zealand).  Dept. 

of  Botany. 

J.  W.  Dawson. 

Tuatara.  18  (2):  94-95.  1970. 

Identifiers:      Climate,      Forests,      Gondwanaland, 

Moist,  Rain,  Temperate. 

The  fact  that  this  forest  type  favors  higher  altitudes 
in  the  tropics  suggests  that  it  evolved  under  mild, 
moist  temperate  rather  than  tropical  conditions.  A 
more  or  less  constantly  moist  condition  without 
temperature  extremes  appears  to  be  required. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01320 


COMPARATIVE  ECOLOGY  OF  MONTANE 
AND  DESERT  REPROSOS  (CATTLE  WATER- 
ING-IMPOUNDMENTS) IN  SOUTHERN  NEW, 
MEXICO, 

New  Mexico  State  Univ.,  IUniversity  Park.  Dept.  of 

Biology. 

Walter  G.  Whitford,  and  Henry  Becker. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  496,  $3.00  in  paper  copy,  $0.95 

in   microfiche.   Completion   Report,   New   Mexico 

Water  Resources  Research  Institute,  Las  Cruces, 

Oct  27,  1971.  83  p,  26  fig,  5  tab,  25  ref,  5  append. 

OWRRA-019-NMEX(1). 

Descriptors:  *Ecology,  *Biomass,  "Invertebrates, 
Productivity,  Carnivores,  Plankton,  "Impound- 
ments, New  Mexico,  Vertebrates,  Ecosystems, 
Daphnia,  Salomondes,  Predation,  Snails,  Diptera, 
Capepods. 

Identifiers:  "Montane  pond,  Damsel  flies,  Fariy 
shrimp,  "Desert  reprosos,  Corixids. 

The  ecological  relationships  of  a  montane  and 
desert  reprosos  (cattle  watering  impoundments) 
were  studied  over  a  three  year  period.  Invertebrate 
productivity  in  the  montane  pond  was  greater  than 


in  the  desert  reprosos  in  summer.  Invertebrate 
populations  in  the  desert  pond  went  through  rapid 
succession  in  species  composition  and  density  fol- 
lowing late  summer  filling.  Fairy  shrimp  and 
Daphnia  were  replaced  by  back  swimmers 
(Buenoa)  corixids  and  copepods.  These  inver- 
tebrates served  as  a  food  base  for  salamanders, 
Ambystoma  tigrinum  in  which  population  dynam- 
ics were  tied  to  the  changing  volume  cycle  of  the 
desert  pond.  In  the  montane  pond,  the  dominant  in- 
vertebrates were  damsel  flies  (Ishnura)  snails 
(Heliosoma)  and  Chironomids.  Larval  salamanders 
were  the  top  carnivore  in  this  reprosos  since  adults 
leave  the  pond  after  breeding.  Quantitative  esti- 
mates of  annual  changes  in  plankton,  invertebrate 
and  vertebrate  numbers  and  biomass  were  used  to 
describe  the  functional  relationships  of  these 
ecosystems.  Recommendations  for  culture  of  sala- 
manders, A.  tigrium  as  bait  animals  were  based  on 
the  data  from  this  study. 
W72-01340 


LAKES   OF   THE   SEMIARID   ZONE   OF   THE 
USSR  (OZERA  SEMIARIDNOY  ZONY  SSSR), 
Laboratory  of  Limnology,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-01403 


VEGETATION      OF      STEPPE      LAKES      OF 
NORTHERN   KAZAKHSTAN  AND  ADJACENT 
AREAS   (RASTITEL'NOST'   STEPNYKH  OZER 
SEVERNOGO  KAZAKHSTANA  I  SOPREDEL'- 
NYKH  S  NIM  TERRITORIY), 
Laboratory  of  Limnology,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-01408 


WATER  AND  ENERGY  RELATIONS  OF  PLANT 
LEAVES  DURING  PERIOD  OF  HEAT  STRESS, 

Missouri  Botanical  Garden  St.  Louis;  and  Washing- 
ton Univ.,  St.  Louis,  Mo.  Dept.  of  Biology. 
B.  MacBryde,  R.  L.  Jeffries,  R.  Alderfer,  and  D.  M. 
Gates. 

Oecologia  Plantarum,  Vol  6,  No  2,  p  151-162, 
1971.  2  fig,  3  tab,  5  ref. 

Descriptors:  "Leaves,  "Cooling,  "Transpiration, 
"Convection,  "Energy  budget,  Heat  balance,  Heat 
resistance,  Moisture  stress,  Plant  physiology,  Sto- 
mata,  Oak  trees,  Weeds,  Shrubs,  Corn  (Field),  En- 
vironmental effects.  Mode  of  action,  Temperature, 
Thermal  stress.  Heat  transfer,  Osmotic  pressure. 

The  homeostatic  mechanisms  which  facilitate  plant 
adjustment  to  severe  climatic  variations  are  not 
well  understood,  particularly  since  they  differ  in 
different  plants.  The  energy  and  water  relations  of 
Plantago  lanceolata,  P.  major  (herbs)  and  Quercus 
palustris  (oak)  were  studied  during  a  period  of  en- 
vironmental stress  resulting  from  a  heat  storm.  The 
study  was  then  extended  to  include  other  species  in 
the  area  that  had  also  been  subjected  to  the  stress 
conditions.  The  plantain  leaves  maintained  their 
temperatures  very  close  to  air  temperature  by 
means  of  high  transpiration  rates.  Water  deficit 
caused  large  changes  in  the  leaf  water  potential, 
which  quickly  resulted  in  water  flow  from  soil  to 
roots.  By  contrast,  the  oak  leaves  suffered  higher 
temperature  rises  and  exhibited  lower  transpiration 
rates.  But,  convective  cooling  was  significant,  par- 
ticularly in  light  breezes  of  100  cm/sec.  Both  radia- 
tion absorptivity  and  leaf  transpiration  resistance 
were  higher  in  the  oak.  Additionally,  this  species 
possessed  a  much  higher  capability  for  recovery 
from  water  stress  than  did  the  plaintains.  Other  spe- 
cies examined  appeared  to  lack  the  high  efficiency 
of  either  the  convective  or  transpirational 
mechanisms.  Shrubs  of  moderate  height  are  caught 
between  high  values  of  leaf  resistance  and  in- 
adequate convective  cooling,  and  therefore  suf- 
fered the  most  damage.  (Casey-Arizona) 
W72-01454 


WATER     ECONOMY     OF     CERTAIN     NAMIB 
DESERT  ANIMALS, 

Stellenbosch  Univ.  (South  Africa).  Zoological  Inst. 


G.  N.  Louw. 

South  African  Journal  of  Science,  Vol  67,  No  3,  p 

11 9- 123,  March  197 1.5  ref. 

Descriptors:  "Xerophilic  animals,  "Animal 
physiology,  "Arid  lands,  "Animal  behavior, 
"Physiological  ecology,  Reptiles,  Mammals,  Birds, 
Hygroscopic  water,  Urine,  Mode  of  Action,  En- 
vironmental effects,  Habitats,  Water  shortage, 
Limiting  factors,  Microenvironment. 
Identifiers:  "Namib  Desert,  "Thermoregulation. 

Rational  exploitation  of  a  desert  area  requires  some 
knowledge  of  the  ecology  of  the  region  and  particu- 
larly of  the  water  economy  of  the  plants  and 
animals.  Of  equal  importance  to  biologists  is  the 
opportunity  for  insights  into  evolutionary  adapta- 
tions to  extreme  environmental  hazards.  The  most 
important  biological  limiting  factor  in  the  desert  is 
water.  Since  thermoregulation  is  closely  associated 
with  the  water  economy  of  desert  animals,  heat 
load  becomes  a  critical  interacting  factor  with 
dehydration.  Various  adaptive  strategems  are  used 
ranging  from  behavioral  escape  to  a  favorable 
microclimate  by  smaller  animals  to  interesting 
physiological  adaptations  by  larger  animals.  There 
is,  however,  no  strict  separation  between 
behavioral  and  physiological  adaptations  as  shown 
by  reviews  of  2  small  animals,  the  dassie  and  the 
sand  diving  lizard,  and  2  large  animals,  the  ostrich 
and  the  oryx.  The  dassie  is  able  to  achieve  water 
economy  by  possession  of  fairly  high  urine  concen- 
trating abilities  (3,088  millosmoles  maximum)  and 
escapes  heat  by  hiding  in  rock  crevices.  The  sand 
diving  lizard  escapes  the  heat  by  burrowing  into  the 
sand,  and  probably  acquires  water  by  drinking  con- 
densed fog.  Its  extremely  distensible  stomach  al- 
lows the  storage  of  an  amount  of  water  which  can 
be  drawn  on  for  several  weeks.  The  ostrich  does 
not  sweat,  excretes  water-saving  uric  acid  and  a 
concentrated  urine,  and  facilitates  cooling  by 
highly  specialized  feather  movements.  The  oryx 
does  not  sweat  when  under  water  stress,  allows  its 
body  temperature  to  rise  as  high  as  45  degrees  C 
and  reduces  oxygen  consumption.  It  is  seldom  a 
single  dramatic  factor  which  allows  animals  to  sur- 
vive in  the  desert,  but  rather  a  series  of  small  adap- 
tations acting  in  concert.  (Casey-Arizona) 
W72-01455 


LEAF  ENLARGEMENT  AND  METABOLIC 
RATES  IN  CORN,  SOYBEAN  AND  SUN- 
FLOWER AT  VARIOUS  LEAF  WATER  POTEN- 
TIALS, 

Illinois,  Univ.,  Urbana.  Dept  of  Botany. 

J.  S.  Boyer. 

Plant  Physiology,  Vol  46,  1970.  ,  p  233-235.  3  fig, 

19  ref.  OWRR  B-036-ILL  (2)  and  A-028-ILL  (4). 

Descriptors:  "Photosynthesis,  "Respiration,  "Plant 
growth  regulators,  "Moisture  stress,  "Soil-water- 
plant  relationships,  Corn  (Field),  Soybeans, 
Leaves,  Inhibition,  Limiting  factors,  Crop  produc- 
tion, Consumptive  use,  Moisture  availability,  Plant 
physiology,  Metabolism. 

Identifiers:  "Leaf  enlargement,  "Leaf  water  poten- 
tial, Sunflower. 

Photosynthesis  dark  respiration,  and  leaf  enlarge- 
ment rates  were  studied  in  soil-grown  corn, 
soybean,  and  sunflower  plants  at  various  leaf-water 
potentials  to  rectify  premature  or  misleading  con- 
clusions found  in  recent  literature.  Leaf  enlarge- 
ment was  inhibited  earlier  and  more  severely  than 
photosynthesis  or  respiration  as  leaf-water  poten- 
tials decreased.  Leaf-enlargement  inhibition  was 
similar  in  all  3  species  under  moderate  and  high  en- 
largement rates,  and  was  large  when  potentials 
dropped  to  minus  4  bars.  Graphs  show  rates  of 
photosynthesis,  dark  respiration,  and  leaf  enlarge- 
ment as  a  function  of  leaf-water  potential.  ( Popkin- 
Arizona) 
W72-01460 


BIOLOGICAL  LIFE  IN  WATER, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01473 
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MICRORELIEF,  SOIL  WATER  REGIME,  AND 
LOBLOLLY  PINE  GROWTH  ON  A  WET, 
MOUNDED  SITE, 

Forest  Service  (USDA),  Pineville,  La.  Southern 

Forest  Experiment  Station. 

P.  L.  Lorio,  Jr.,  and  J.  D.  Hodges. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  5,  p  795-800,  September-October  1971.  7 

fig,  1  tab,  1 6  ref. 

Descriptors:  'Soil-water-plant  relationships, 
♦Loblolly  pine  trees,  'Louisiana,  *Gulf  Coastal 
Plain,  Geomorphology,  Infiltration,  Soil  water 
movement.  Pine  trees,  Environment,  Environmen- 
tal effects,  Disease  resistance,  Insect  resistance. 

Microrelief  and  associated  soil  characteristics  are 
related  to  differences  in  soil  water  regime  and 
growth  response  of  40-year-old  loblolly  pines. 
Growth  on  flat  sites  between  mounds  about  0.6  m 
high  greatly  exceeded  that  on  the  mounds,  and 
variability  in  growth  rate  was  also  greater  on  flats. 
Soil  water  recharge  from  summer  or  fall  showers  is 
related  to  microrelief  and  antecedent  water  status. 
Recharge  on  flat  sites  results  in  accelerated  growth 
and  in  zones  of  earlywood-type  cells  within  the 
latewood.  The  soil  water  regime  and  tree  growth 
responses  indicate  an  unstable  environment  on  flat 
sites  that  probably  affects  tree  rooting  and,  in  time, 
tree  susceptibility  to  bark  beetle  attack.  (Knapp- 
USGS) 
W72-01535 


CULTIVATION  OF  PLANKTON  POPULATIONS 
(INTERNATIONAL  HELGOLAND  SYMPOSI- 
UM, 1969,  WEST  GERMANY), 

Bedford  Inst.,  Dartmouth  (Nova  Scotia). 
R.  J.  Conover. 

Helgolaender  Wiss  Meeresunters.  21  (4):  401-444. 
Illus.  1970. 

Identifiers:  Cultivation,  Germany,  Helgoland,  In- 
ternational, Plankton,  Populations,  Symposium. 
W72-01590 


FOOD  HABITS  OF  YOUNG-OF-THE-YEAR 
STRIPED  BASS,  ROCCUS  SAXATILIS  (WAL- 
BAUM),  IN  CANTON  RES.  ~ VOIR.  (INVER- 
TERBRATES), 

Oklahoma  Fishery  Research  Lab.,  Norman. 
Richado  Gomez. 

Proc  Okla  Acad  Sci.  50:  79-83.  1970. 
Identifiers:    Bass,   Canton,    Food,    Habits,    Inver- 
tebrates, Oklahoma,  Reservoir,  Roccus-Saxatilis, 
Striped,  Young-of-the-year. 
W72-01591 


ASPECTS      OF      THE      COLD      HARDINESS 
MECHANISM  IN  PLANTS, 

J.  Alden,  and  R.  K.  Hermann. 

Bot  Rev.  37(1):  1971.37-116. 

Identifiers:  Chemical,  Cold,  Constituents,  Freezing, 

Growth,     Hardiness,     Hormones,     Injury,     Light, 

Mechanism,     Moisture,     Photosynthetic,     Plants, 

Protoplasmic,  Soil. 

W72-01606 


SOME  PROBLEMS  RELATING  TO  THE  GIANT 
TREES, 

C.  B.  Bradley. 

Amer  Forests.  1971:29-31,53-56. 

Identifiers:  Ecology,  Fire,  Giant,  Growth,  Moisture, 

Relating,  Reproduction,  Sequoia-Gigantea-G,  Soil, 

Trees. 

W72-01607 


EFFECT  OF  THE  WIND  ON  GAS  EXCHANGE 
OF  PLANTS, 

W.  Tranquillini. 

UMSCH  Wiss  Tec.  70(26):  1970.  860-861. 

Identifiers:   Exchange,  Gas,  Larch-G,  Pinus-Cem- 

bra-G,       Plants,       Rhododendron-D,       Stomate, 

Vaporization,  Wind. 

W72-01609 


PREDICTIVE  VALUE  OF  FACTORS  IN- 
FLUENCING PERENNIAL  GRASS-M  PRODUC- 
TION ON  WESTERN  WYOMING  SAGEBRUSH- 
-D  GRASS-M  RANGES, 

G.  L.  Whysong. 

J  Colo  Wyo  Acad  Sci.  7(1):  1970.36. 

Identifiers:  Depth,  Grass-M,  Perennial,  Phenologi- 

cal.  Precipitation,  Predictive,  Production,  Ranges, 

Sagebrush-D,  Soil,  Western,  Wyoming. 

W72-01614 


HURRICANES     AND     TREES:      10     LESSONS 
FROM  CAMILLE, 

P.  Touliatos,  and  E.  Roth. 
J  Forest.  69  (5):  1971.  285-289. 
Identifiers:     Camille,    Chemical,     Disease,     Hur- 
ricanes, Lessons,  Mississippi,  Pine-G,  Resistance, 
Salvage,    Spray,    Storage,    Techniques,    Timber, 
Trees,  Wind. 
W72-01619 


EFFECT  OF  SUPER  COOLING  AND  ICE  FOR- 
MATION DURING  FROSTS  ON  PHOSPHOR- 
YLATION PROCESSES  IN  PLANTS, 

Z.  F.  Sycheva,  S.  N.  Drozdov,  and  V.  A. 

Vasyukova. 

Sov  Plant  Physiol.  17(5):  1970-764. 

Identifiers:     Chloroplasts,     Cooling,     Formation, 

Frosts,     Ice,     Leaves.     Pea-D,     Phosphorylation, 

Photosynthesis,      Plars,      Potato-D,      Processes, 

Respiration,  Super. 

W72-01621 


DROUGHT  AND  HEAT  RESISTANCE  OF 
RIGHT  AND  LEFT  LEAVES  OF  THE  1ST  TIER 
IN  BEANS-D.  A  HYPOTHESIS  ON  THE  CAUSES 
OF  DIFFERENT  OCCURRENCE  OF  RIGHT 
LEFT,  AND  MIXED  RIGHT  AND  LEFT 
BIOLOGICAL  OBJECTS  IN  NATURE, 
Y.  A.  Urmantsev. 

Sov  Plant  Physiol.  17(5):  1970.780-786. 
Identifiers:  Beans-D,  Biological,  Drought,  Flowers, 
Heat,   Hypothesis,  Leaves,  Left,  Mixed,  Nature, 
Objects,     Photosynthesis,     Pigments,    Resistance, 
Respiration,  St,  Tier. 
W72-01622 


APPLICATION  OF  DIELECTRIC  SPEC- 
TROSCOPY TO  INVESTIGATION  OF  THE 
WATER  REGIME  OF  PLANTS:  SOME  NEW 
ASPECTS, 

N.  V.  Sedykh,  and  N.  N.  Ishmukhametova. 
Sov  Plant  Physiol.  17(5):  1970.787-790. 
Identifiers:   Apple-D,  Di,   Electric,  Leaves,  New, 
Plants,  Pulp,  Regime,  Spectroscopy,  Temperature, 
Water,  Wheat-M. 
W72-01623 


VALUES  OF  CELL  SAP  CONCENTRATION 
DETERMINED  WITH  THE  AID  OF  A  REFRAC- 
TOMETER, 

L.  A.  Filippov. 

Sov  Plant  Physiol.  17(5):  1970.791-795. 

Identifiers:  Apple-D,  Cell,  Concentration,  Cotton- 

D,  Determined,  Leaf,  Osmotic,  Pressure,  Refrac- 

tometer,  Sap,  Soil,  Suction,  Tea-D. 

W72-01624 


THE  PHYSIOLOGY  OF  DORMANCY  AND  SUR- 
VIVAL OF  PLANTS  IN  DESERT  ENVIRON- 
MENTS, 

D.  Koller. 

Woolhouse,  H.  W.  (Edited  by).  Symposia  of  the 
Society  for  Experimental  Biology,  Number  xxiii. 
Dormancy  and  Survival,  vi  plus  598  p.  Illus. 
Academic  Press,  Inc.:  New  York,  N.  Y.,  1970.  449- 
469. 

Identifiers:  Desert,  Dormancy,  Environments,  Ger- 
mination, Light,  Moisture,  Physiology,  Plants,  Sur- 
vival, Temperature. 
W72-01634 


2 J.  Erosion  and  Sedimentation 


STREAMFLOW  AND  SEDIMENT  DEPOSITION 
IN  THE  LOWER  COLUMBIA, 

California      Agricultural      Experiment      Station, 

Berkeley;  and  Giannini  Foundation,  Costa  Mesa, 

Calif. 

R.  B.  Norgaard. 

Water  Resources  Research,  Vol  7,  No  5,  p  1  199- 

1 207,  October  1971.2  fig,  2  tab,  3  ref. 

Descriptors:  'Sedimentation,  'Columbia  River, 
'Statistical  models,  'Channel  improvement, 
'Dredging,  Economics,  Cost-benefit  analysis,  Sedi- 
ment yield,  Sediment  transport,  Navigation,  Water 
management  (Applied),  Input-output  analysis, 
Mathematical  models,  Streamflow. 
Identifiers:  Streamflow-sedimentation  relations. 

The  relationship  between  the  state  of  the  naviga- 
tion channel  and  streamflow  characteristics  was 
derived  by  regression  analysis  on  each  of  the  28 
bars  in  the  Columbia  River  between  Vancouver, 
Washington,  and  the  Pacific  Ocean.  The  regression 
equations  were  used  to  predict  dredging  costs  for 
three  hypothetical  streamflow  patterns.  Dredging 
costs  are  quite  sensitive  to  relatively  small  dif- 
ferences in  the  magnitude  and  character  of  the  an- 
nual streamflow  pattern.  (Knapp-USGS) 
W72-01130 


CIS  AND  TRANS  LINKS  IN  NATURAL  CHAN- 
NEL NETWORKS, 

IBM  Watson  Research  Center,  Yorktown  Heights, 

N.  Y. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01143 


A  SIMPLE  PUMPING  SAMPLER  FOR 
RESEARCH  INTO  SUSPENDED  SEDIMENT 
TRANSPORT  IN  SMALL  CATCHMENTS, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling,  and  A.  Teed. 

Journal  of  Hydrology,  Vol  13,  No  4,  p  325-337, 
September  1 97 1 .  5  fig,  1 1  ref. 

Descriptors:  'Sampling,  'Suspended  load,  'Storm 
runoff,    Automation,    Data    collections,    Erosion, 
Sediment  yield.  Monitoring,  Sediment  transport. 
Identifiers:  Suspended  load  samplers. 

A  simple  pumping  suspended  sediment  sampler  in- 
stalled in  a  small  catchment  provides  useful  data  on 
the  variations  in  suspended  sediment  and  dissolved 
load  concentrations  during  a  storm.  The  factors 
controlling  the  levels  of  suspended  sediment  con- 
centration in  a  stream  may  be  determined  using 
these  data.  When  sufficient  data  are  available, 
suspended  sediment  hydrographs  may  be  used  with 
the  usual  streamflow  hydrographs.  A  large  number 
of  samples  can  be  provided  automatically  during 
storms  by  the  pumping  samplers.  ( Knapp-USGS ) 
W72-01148 


FLOOD  DEPOSITS  OF  THE  SAND-BED 
EPHEMERAL  STREAMS  OF  CENTRAL  AUS- 
TRALIA, 

Adelaide  Univ.  (Australia)  Dept.  of  Geology. 
George  E.  Williams. 

Sedimentology,  Vol  17,  No  1-2,  p  1-40,  September 
1971.  17  fig,  3  tab,  23  ref. 

Descriptors:  'Channel  morphology,  'Alluvial 
channels,  'Sedimentary  structures,  'Sediment 
transport,  'Sand  waves,  Ripple  marks.  Dunes, 
Sands,  Sedimentation,  Deposition  (Sediments), 
Stratification,  Floods,  Flood  plains,  Arid  lands, 
Statistical  methods. 
Identifiers:  Lake  Eyre  Basin  (Australia). 

The  deposits  of  sand-bed  ephemeral  streams  in  the 
western  Lake  Eyre  basin.central  Australia,  were 
studied  after  the  record  floods  of  February-March 
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1967.  Large-scale  ripples,  the  most  common  bed 
forms  preserved  in  the  majority  of  channels, 
covered  30-40%  of  the  depositional  area.  Other 
bed  forms  included  longitudinal,  transverse  and  lin- 
guoid  bars,  upper-regime  plane  beds,  small-scale 
ripples,  and  flute  marks.  Major  bed  forms  could  be 
related  to  flood  stage:  plane  beds,  large-scale  rip- 
ples, and  longitudinal  bars  usually  were  generated 
by  high-stage  flow,  and  transverse  and  linguoid  bars 
by  waning  and  low-stage  flow.  Trough  cross- 
stratification  was  produced  by  migrating  small- 
scale  and  large-scale  ripples.  Tabular  cross-stratifi- 
cation resulted  from  the  downstream  and  lateral 
growth  of  channel  bars.  Flat-bedding  with  parting 
lineation  was  dominant  only  along  the  middle  reach 
of  the  Finke,  the  major  stream  in  the  western  Lake 
Eyre  basin.  Disturbed  bedding  was  almost  totally 
absent.  Bed  forms,  in  order  of  increasing  overall 
mean  grain  size  of  deposits,  are  plane  beds,  small- 
scale  ripples,  transverse  and  lingoid  bars,  and  large- 
scale  ripples.  Sorting  and  skewness  are  dependent 
on  mean  grain  size.  Lower-regime  flow  prevailed 
for  the  majority  of  streams,  upper-regime  flow 
being  dominant  only  in  the  middle  reach  of  the 
Finke.  The  greatest  mean  velocities  of  flow  were 
about  0.8-3.7  m/sec.  (Knapp-USGS) 
W72-01150 


ELECTRON  MICROSCOPY  APPLIED  TO 
QUARTZ  GRAINS  FROM  A  TROPICAL  EN- 
VIRONMENT, 

Nottingham  Univ.  (England).  Dept.  of  Geography. 
J.  C.  Doornkamp,  and  D.  Krinsley. 
Sedimentology,  Vol   17,  No   1-2,  p  89-101,  Sep- 
tember 1971.  12  fig,  3  ref. 

Descriptors:     'Weathering,    *Quartz,    "Leaching, 
Expansive    soils,    Soil    formation,    Geochemistry, 
Tropical  regions,  Wet  climates,  Soil  water,  Elec- 
tron microscopy. 
Identifiers:  'Uganda. 

Chemical  weathering  was  studied  by  examination, 
with  a  scanning  electron  microscope,  of  200  quartz 
grains  from  a  tropical  environment  (Uganda).  Five 
main  types  of  features  occur:  solution  pits;  solution 
crevasses;  chemical  etching  along  quartz  struc- 
tures; blocky  forms  probably  resulting  from 
swelling;  and  widespread  disintegration  of  the  grain 
surface.  Most  of  these  features,  and  certainly  the 
combinations  noted,  have  never  been  observed 
from  any  other  modern  environment;  these 
markings  are  extremely  distinctive  to  the  tropical 
weathering  environment.  Thus  it  should  now  be 
possible,  assuming  that  diagenesis  has  not  been  too 
intense,  to  identify  this  environment  in  the  fossil 
record.  (Knapp-USGS) 
W72-01151 


POSTGLACIAL  ALLUVIAL  HISTORY  IN  THE 
UPPER  WHITE-WATER  BASIN,  SOUTHEAST- 
ERN INDIANA,  AND  POSSIBLE  REGIONAL 
RELATIONSHIPS, 

Earlham  Coll.  Richmond,  Ind.  Dept.  of  Geology. 
A.  M.  Gooding. 

American  Journal  of  Science,  Vol  271,  No  4,  p 
389-401,  November  1971.  2  fig,  16ref. 

Descriptors:  'Sedimentation,  'Alluvial  channels, 
'Geomorphology,  'Quaternary  period,  'Recent 
epoch,  Indiana,  Deposition  (Sediments),  Stratig- 
raphy, Alluvium,  Radioactive  dating,  Flood  plains. 
Floods,  Paleoclimatology,  Paleohydrology,  Vegeta- 
tion effects. 
Identifiers:  Whitewater  basin  (Ind). 

Alluvial  geomorphology,  soils  stratigraphy,  and 
radiocarbon  dates  on  a  sub-alluvium  organic 
horizon  at  one  locality  in  the  upper  Whitewater 
basin,  southeastern  Indiana  suggest  two  cycles  of 
shallow  postglacial  valley  entrenchment  and  allu- 
viation.  The  first  postglacial  entrenchment, 
completed  by  6800  radiocarbon  years  B.P., 
established  a  stable  valley  bottom  that  persisted 
until  1000-radiocarbon  years  B.P.,  on  which  a  mat 
of  organic  debris  accumulated  widespread.  An 
episode  of  alluviation  followed,  burying  the  organic 


debris  layer  and  producing  a  high  bottom  alluvial 
surface  presently  characterized  by  shallow  soils 
with  a  very  weak  B  horizon  of  clay  accumulation.  A 
second  stream  entrenchment  occured  in  historic 
time  due  to  increased  runoff  and  flood  frequency 
from  deforestation  and  cultivation.  Deposition  of 
alluvial  silts  with  subsidence  of  floods  has  produced 
a  slightly  lower  first  bottom  surface.  Similar  post- 
glacial alluvial  geomorphology,  soils,  and  stratigra- 
phies including  a  sub-alluvial  organic  debris  layer 
occur  throughout  the  Ohio  River  basin  and  in  other 
upper  Mississippi  valley  drainages.  (Knapp-USGS) 
W72-01153 


EROSION  -AGGRADATIONAL  RELIEF  OF 
THE  OLENEK  RIVER  AND  OF  THE  LEFT 
BANK  OF  THE  LOWER  LENA  (EROZIONNO- 
-AKKUMULYATIVNYY  REL'YEF  BASSEYNA 
R.  OLENEKA  I  LEVOBEREZH'YA  NIZHNEY 
LENY), 

Yu.  S.  Zhukovskiy. 

Izvestiya  Vsesoyuznogo  Geograficheskogo 
Obshchestva,  Vol  102,  No  1,  p  10-17,  January- 
February  1970.  1  fig,  2  tab,  8  ref. 

Descriptors:  'Geomorphology,  'Topography, 
'Valleys,  'Terraces  (Geological),  Structural 
geology,  River  basins,  Rivers,  Slopes,  Flood  plains, 
Erosion,  Aggradation,  Alluvium,  Glaciation,  Histo- 
ry- 
Identifiers:  'USSR,  Yakutsk  ASSR,  Olenek  River, 
Lena  River,  River  valleys,  Tectonics. 

The  structure  of  river  valleys  of  the  Olenek  River 
and  of  the  left  bank  of  the  lower  Lena  River  was 
described  in  terms  of  their  dimensions,  slopes,  and 
transverse  profiles.  New  tectonic  movements  were 
cited  as  responsible  for  the  distribution  of  the  en- 
trenchment depths  of  the  river  valleys.  The  lateral 
shift  of  the  rivers  as  a  result  of  the  daily  rotation  of 
the  earth  (Coriolis  acceleration)  was  believed  to  be 
the  main  force  contributing  to  the  preferred 
development  of  the  steep  right  slopes  of  the  valleys. 
The  flood  plain  and  6  flood-plain  terraces 
developed  in  the  river  valleys  were  examined  from 
a  morphological  and  morphometric  standpoint. 
The  terraces  were  subdivided  into  3  complexes,  de- 
pending upon  age,  height,  and  degree  of  preserva- 
tion. The  picture  of  assimilation  of  the  region  by 
the  river  network  was  clarified  and  established 
through  the  distribution  of  the  terrace  complexes. 
The  origin  of  the  river  systems  was  largely  confined 
to  weak  fracture  zones  and  to  the  boundaries  of 
large  structural  regions.  ( Josefson-USGS) 
W72-01158 


SEDIMENT  TRANSPORT  MEASUREMENTS  IN 
GRAVEL  RIVER, 

Alberta  Univ.,  Edmonton. 
A.  B.  Hollingshead. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  11,  Paper  8521,  p  1817-1834, 
November  1 97 1 .  1 3  fig,  3  tab,  1 2  ref,  append. 

Descriptors:  'Sediment  transport,  'Sediment 
discharge,  'Discharge  measurement.  Sediment 
load,  Instrumentation,  Equipment,  Sampling,  Bed 
load.  Suspended  load,  Alluvial  channels,  Tracers, 
Model  studies. 
Identifiers:  Sediment  transport  measurement. 

Total  sediment  discharge  measurements  were  car- 
ried out  on  the  Elbow  River  at  Bragg  Creek,  Al- 
berta, Canada,  during  the  summer  flood  periods  of 
1967-69.  Suspended  load  and  bed  load  were  mea- 
sured directly  by  sampling.  Bed-load  was  measured 
by  two  types  of  sampler,  the  VUV  (Hungarian 
type)  and  Basket  type,  and  the  results  were  com- 
pared to  those  obtained  by  measuring  volumetri- 
cally  the  refilling  rate  of  a  large  pit  excavated  in  the 
river  bed.  Sediment-discharge  rating  curves  are 
used  to  compare  popular  bed-load  formulas 
derived  from  flume  measurements  to  results  from  a 
natural  gravel-bed  river.  A  practical  method  is 
proposed  for  estimating  bed-material  discharge, 
utilizing  field  observations  in  conjunction  with 
graphical  correlation!  recently  developed  from 
analysis  of  flume  data.  (Knapp-USGS) 


W72-01164 


HYDROLOGY  AND   EROSION   OF   LOESSIAL 
WATERSHEDS, 

Agricultural  Research  Service,  Columbia,  Mo.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  04D. 

W72-01165 


CHEMICAL  AND  PHYSICAL  CHARAC- 
TERISTICS OF  MESERVE  GLACIER 
MORAINAL  SOILS,  WRIGHT  VALLEY,  AN- 
TARCTICA: AN  INDEX  OF  RELATIVE  AGE, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-01185 


EFFECT  OF  EROSION-CONTROL  SOWING 
TECHNIQUES  ON  SOIL  EROSION  AND 
MOISTURE,  (IN  UKRAINIAN), 

For  primary  bibliographic  entry  see  Field  04D 
W72-01208 


PORTABLE  RAINFALL  SIMULATOR  AND 
PLOT  UNIT  FOR  USE  IN  FIELD  STUDIES  OF 
INFILTRATION,  RUNOFF  AND  EROSION, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-01237 


CONTROL  OF  SOIL  EROSION  AND  PROTEC- 
TIVE AFFORESTATION, 

For  primary  bibliographic  entry  see  Field  04D. 
W72-01269 


FLOW  TILLS  AND  RELATED  DEPOSITS  ON 
SOME  VESTSPITSBERGEN  GLACIERS, 

Birmingham  Univ.  (England).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-01390 


COASTAL    GEOMORPHOLOGY,    MCMURDO 
SOUND,  ANTARCTICA, 

Tufts  Univ.,  Medford,  Mass.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-01395 


BASIC  FEATURES  IN  THE  GEOMORPHOLO- 
GY OF  BENCHES  OF  LAKE  SHALKAR, 
KOKCHETAV  OBLAST  (OSNOVNYYE  CHER- 
TY  GEOMORFOLOGH  BEREGOVYKH  VALOV 
OZ.  SHALKAR,  KOKCHETAVSKAYA 

OBLAST'), 

Laboratory  of  Limnology,  Leningrad  ( USSR ). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-01407 


MINERALOGICAL  VARIATION  IN 

LAGOONAL  CARBONATES  FROM  NORTH 
SOUND,  GRAND  CAYMAN  ISLAND  (BRITISH 
WEST  INDIES), 

Louisiana  State  Univ.,  Baton  Rouge,  Coastal  Stu- 
dies Inst. 
Harry  H. Roberts. 

Sedimentary  Geology,  Vol  6,  No  3 ,  p  20 1  -2 1 3 ,  Oc- 
tober 1971.5  fig,  2  tab,  22  ref. 

Descriptors:   'Carbonates,  'Sedimentation,  'Ero- 
sion,    'Particle     size,     Deposition     (Sediments), 
Stratigraphy,  Sediment  transport.  Carbonate  rocks, 
Diagenesis. 
Identifiers:  Grand  Cayman  Island  (BWI). 

Significant  differences  in  proportions  of  carbonate 
minerals  exist  between  environments  and  size  frac- 
tions in  unconsolidated  surface  sediments  from 
North  Sound,  Grany  Cayman  Island,  British  West 
Indies.  A  consistent  carbonate  mineral  imbalance 
occurs  between  the  sand-sized  and  silt/clay-sized 
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tions.  High-Mg  calcite  is  high  and  aragonite  is 
in  the  fine  as  compared  to  the  coarse  fraction, 
magnitude  of  difference  in  mineralogical  con- 
between  size  fractions  is  the  same  in  all  four 
or  environmental  subdivisions  of  the  sound, 
most  probable  explanation  is  differential  parti- 
iize  reduction  of  skeletal  grains.  This  process  is 
:d  toward  the  least  resistant  grains,  most  of 
:h  are  composed  of  high-Mg  calcite.  General 
iriance  of  mineralogical  characteristics 
«een  fine-and-coarse-sized  fractions  suggest 
the  origin  of  the  fines  is  strongly  related  to  in 
degradation  of  coarse  material.  (Knapp-USGS) 
2-01416 

3WTH  RATES  OF  VENEZUELAN  BEACH 
GES, 

ida  State  Univ.,  Tallahassee,  Dept.  of  Geology. 

-.Tanner. 

imentary  Geology,  Vol  6,  No  3,  p  215-220,  Oc- 

:r  1971.  2  fig,  8  ref. 

criptors:   *Beaches,  *Sedimentation,  'Stratig- 
ly,    Provenance,    Sea    level,    Dunes,    Sands, 
ids,  Surf,  Particle  size, 
ltifiers:  Beach  ridges,  Venezuela. 

^modality  of  sand-size  distributions  from  a 
ch  ridge  plain  in  western  Venezuela  permits 
itification  of  several  examples  of  the  'surf 
ik'  (inflection  indicating  breaker  action)  and  of 
verely  limited  tail  of  fines  caused  by  moderately 
l  wave-energy  levels.  The  rate  of  development 
he  beach  ridge  plain  decelerated  more  or  less 
ematically.  No  materials  were  suitable  for  ab- 
ite  age-dating,  and  tectonic  instability  in  the 
i  precludes  the  reliable  use  of  any  eustatic  sea- 
:1  curve.  Sand  dunes  divide  the  plain  into  five 
-units  representing  regular  pauses  in  its 
elopment.  These  are  accompanied  by  signifi- 
t  changes  in  vertical  position,  and  therefore 
ect  modifications  of  either  wind  regime  of  sedi- 
it  supply  or  both.  The  youngest  strip  is  normal 
he  prevailing  effective  wind,  and  has  a  constant 
th  through-out;  the  most  prominent  source  of 
iments  was  the  shallow  offshore  bottom  of  the 
ifo  de  Venezuela.  (Knapp-USGS) 
2-01417 


0ODS  OF  DECEMBER  1964  AND  JANUARY 
,5  IN  THE  FAR  WESTERN  STATES  -  PART 
)ESCRIPTION, 

^logical  Survey,  Washington,  D.C. 
primary  bibliographic  entry  see  Field  02E. 
2-01430 


1LATION  AND  SIZE  FRACTIONATION  OF 
CROPARTICULATE  MATTER  SUSPENDED 
THE  COLUMBIA  RIVER, 

elle  Memorial  Inst.,  Richland  Wash.  Pacific 
rthwest  Labs. 

E.  Wildung,  R.  C.  Routson,  and  R.  L.  Schmidt, 
rthwest  Science,  Vol.  45,  No.  1,  p  133-136,  Au- 
it  1971.  1  tab,  6  ref. 

scriptors:  *Suspended  load,  'Particle  size, 
lays,  'Centrifugation,  'Sediments,  Settling 
ocity.  Filters,  Laboratory  tests,  Columbia  River. 

latively  little  attention  has  been  directed  toward 
lermination  of  the  influence  of  suspended  pap- 
illate subdivision  on  ion  sorption  from  solution, 
rticularly  in  the  clay  size  range  (A2  micra).  In 
ler  to  evaluate  the  influence  of  suspended  parti- 
size  on  the  behavior  of  radionuclides  and  pesti- 
les  in  the  Columbia  River,  a  centrifugation 
thod  owas  developed  for  waters  of  low 
ipended  sediment  concentration.  The  method, 
ich  is  described,  allows  size  fractionation  of 
ipended  particulate  matter  in  the  micron  and 
Dmicron  size  ranges  in  quantities  sufficient  for 
■trier  studies  of  isolated  fractions,  but  without 
rsh  chemical  treatment.  The  technique  was 
•ther  tested  on  samples  of  Columbia  River  water 
ten  near  Richland,  Washington.  All  particles  of 
imeter  greater  than  53  micra  were  filtered  out. 


Of  the  remaining  suspended  matter,  60%  was  less 
than  2.0  micra  in  diameter,  and  as  much  as  22% 
was  in  the  less-than  0.5  micra  fraction.  (Casey- 
Arizona) 
W72-01474 


RELATIONS  BETWEEN  SOIL  MORPHOLOGY 
AND  WATER-TABLE  LEVELS  ON  A  DIS- 
SECTED NORTH  CAROLINA  COASTAL  PLAIN 
SURFACE, 

Soil  Conservation  Service,  Raleigh,  N.  C. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-01532 


MONTMORILLONITE  EQUILIBRIA  AND  THE 
WEATHERING  ENVIRONMENT, 

Washington  State  Univ.,  Pullman.  Dept  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  02K. 
W72-01536 


STABILITY     OF     MONTMORILLONITES:     II. 
ABERDEEN  MONTMORILLONITE, 

Washington     State     Univ.,     Pullman.     Dept.     of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-01537 


MAGNESIUM  AND  SILICON  ACTIVITDIS  IN 
MATRIX  SOLUTIONS  OF  MONT  MORIL- 
LONITE-CONTAINING  SOILS  IN  RELATION 
TO  CLAY  MINERAL  STABILITY, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-01538 


INFLUENCE  OF  TRIBUTARIES  ON  SEDIMENT 

COMPOSITION   AND  DEFORMATIONS  OF  A 

MAIN   RIVER   BED  (O  VLIYANH  PRITOKOV 

NA     SOSTAV     NANOSOV     I     DEFORMATSII 

RUSLA  GLAVNOY  REKI), 

Moscow  State  Univ.  (USSR).  Research  Lab.  of  Soil 

Erosion. 

R.  V.  Lodina,  and  R.  S.  Chalov. 

Vestnik    Moskovskogo    Universiteta,    Seriya    V, 

Geografiya,  No  4,  p  65-70,  July-August  1971.  1  fig, 

2  tab,  12  ref. 

Descriptors:  'Sedimentation,  'Sediments,  'Tribu- 
taries, 'River  beds,  Slopes,  Alluvium,  Sands,  Bed 
load,  Suspended  load,  Particle  size,  Backwater, 
Discharge  (Water),  Water  levels,  Floods,  Channel 
erosion,  Mineralogy. 

Identifiers:  'USSR,  Amu  Darya  River,  Surkhan 
Darya  River,  Lena  River,  Aldan  River,  Gradients, 
Channel  deformations,  Riffles. 

Investigations  were  conducted  in  1966-68  on  the 
Amu  Darya  River  at  its  confluence  with  a  tributary, 
the  Surkhan  Darya,  and  in  1969  at  the  confluence 
of  the  Lena  and  Aldan  Rivers  to  examine  the  in- 
fluence of  tributaries  on  sediment  composition  and 
deformation  of  main  river  beds.  Movement  of 
coarse  material  from  a  tributary  into  a  main  river 
bed  alters  the  gradient  of  the  longitudinal  profile 
and  the  deformation  rate  of  the  river  bed.  In  the 
case  of  a  confluence  of  two  rivers  of  the  same  size, 
such  as  the  Lena  and  Aldan,  the  character  of  the 
river  bed  is  influenced  by  both  the  spring  and 
summer-fall  floods.  The  phenomenon  of  variable 
backwater  occurs  periodically  for  the  two  rivers  de- 
pending upon  the  timing  of  the  flood  wave  in  either 
channel.  Sediment  deposition  is  greater  in  the 
channel  in  which  backwater  is  being  developed. 
(Josefson-USGS) 
W72-01543 


CHARACTERISTICS  OF  SEDIMENT  TRANS- 
PORT IN  THE  COASTAL  ZONE  OF  LAKE  IS- 
SYK-KUL'  (NEKOTORYYE  OSOBENNOSTI 
PEREMESHCHENIYA  NANOSOV  V 

BEREGOVOY  ZONE  OZERA  ISSYK-KUL'), 
Moscow  State  Univ.  (USSR).  Research  Lab.  of  Soil 
Erosion. 


V.  N.  Korotayev,  and  L.  G.  Nikiforov. 
Vestnik    Moskovskogo    Universiteta,    Seriya    V, 
Geografiya,  No  4,  p  71-75,  July-August  1971.  2  fig, 
5  ref. 

Descriptors:  'Sedimentation,  'Sediments,  'Sedi- 
ment transport,  'Geomorphology,  'Lakes,  Lake 
morphology,  Lake  shores,  Banks,  Bank  erosion, 
Aggradation,  Folds  (Geology),  Terraces  (Geologi- 
cal). 

Identifiers:  'USSR,  Kirghiz  SSR,  Lake  Issyk-Kul', 
Tectonics,  Anticlines,  Synclines,  Uplifts. 

The  morphology  of  the  shores  of  Lake  Issyk-Kul'  in 
the  Kirghiz  SSR  was  examined  to  determine  the 
relative  importance  of  longshore  and  transverse 
movement  of  sediments.  The  transverse  movement 
of  sediments  was  found  to  be  the  most  important  in 
the  formation  of  aggradational  forms  in  the  coastal 
zone  of  the  lake  and  was  believed  to  be  due 
primarily  to  the  continuing  decline  in  the  lake  level, 
of  an  average  of  7  cm  a  year.  The  role  of  longshore 
movement  of  sediments  was  less  important  and  was 
limited  mainly  to  the  formation  of  distal  termina- 
tions of  the  insular  or  shore  bar.  A  comparison  of 
the  location  of  the  tectonic  zones  along  the  lake 
shores  with  a  map  of  the  shore  morphology  reveals 
that  in  each  individual  instance  the  shore  bars  are 
confined  to  the  periclinal  or  limb  portions  of  the 
anticlinal  folds.  ( Josefson-USGS) 
W72-01544 


FOREIGN     INVESTIGATIONS     OF     RECENT 

DOLOMITE  SEDIMENTS  IN  MARINE  BASINS 

(ZARUBEZHNYYE  ISSLEDOVANIYA 

SOVREMENNYKH    DOLOMITOVYKH    OSAD- 

KOV  V  MORSKIKH  VODOYEMAKH), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

N.  M.  Strakhov. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  4,  p  3-28, 

July-August  1970.  8  fig,  7  tab,  17  ref. 

Descriptors:  'Sedimentation,  'Sediments,  'Sedi- 
mentary basins  (Geological),  'Dolomite,  Bodies  of 
water,  Lagoons,  Reefs,  Saline  lakes,  Sea  water, 
Groundwater,  Water  chemistry,  Carbonates,  Calci- 
um carbonate,  Magnesium  carbonates,  Calcite, 
Anhydrite,  Gypsum,  Sands,  Mud,  Diagenesis. 
Identifiers:  'USSR,  Australia,  Coorong  Lagoon, 
Marine  basins,  Lake  sediments,  Intermittent  lakes, 
Facies,  Aragonite,  Protodolomite,  Magnesian 
calcite. 

The  results  of  the  works  of  American  and  Aus- 
tralian lithologists  who  studied  the  genesis  of 
dolomite  in  normally  marine  and  lagoon  basins  are 
presented  and  analyzed.  Three  facies  types  of 
dolomites  associated  with  the  sea  are  established  as 
a  result  of  foreign  investigations  during  the  past  12- 
1 5  years.  These  types  occur  ( 1 )  in  organogenic 
sands  and  muds  mainly  of  the  coastal  zone  below 
sea  level,  where  they  are  most  often  associated  with 
large  and  small  reefs;  (2)  in  the  Coorong  Lagoon 
(Southeast  Australia)  and  related  intermittent 
lakes;  and  (3)  on  Pats  of  seas  in  arid  regions  in  the 
zone  directly  above  the  high-tide  level.  A  new 
(Soviet)  interpretation  of  the  genesis  of  the 
dolomite  in  the  Coorong  Lagoon,  and  in  the  saline 
lakes  which  separated  from  it,  accounts  for  two 
new  aspects  of  diagenetic  dolomite  formation:  the 
structure  of  the  alkalinity  of  the  water  and  the  na- 
ture of  the  groundwaters  supplying  the  basin.  It  is 
concluded  that  the  cause  of  dolomite  formation  in 
the  intermittent  lakes  separated  from  the  Coorong 
Lagoon  was  ( 1 )  the  metamorphosis  of  the  calcium 
carbonate  lake  water  under  the  effect  of  the  inflow- 
ing magnesium  carbonate  groundwater  and  (2)  the 
interaction  of  these  waters  with  the  lake  water  hav- 
ing a  high  pH  as  a  result  of  the  vital  activity  of 
plants.  Research  on  the  problem  of  dolomite  for- 
mation in  modern  basins  should  include  investiga- 
tions of  bodies  of  water  with  particular  emphasis  on 
their  hydrochemistry,  including  alkalinity,  and  new 
studies  of  dolomite-forming  lakes  with  application 
of  better  mineralogical  determinations  of  car- 
bonates in  sediments  than  was  possible  30  years 
ago.  (Josefson-USGS) 
W72-01548 
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HYDROGEOCHEMISTRY  (GIDROGEOK- 
HIMIYA), 

A.  M.  Ovchinnikov. 

Izdatel'stvo  'Nedra',  Moscow,  1970.  200  p. 

Descriptors:  'Geochemistry,  'Hydrogeology, 
'Groundwater,  Water  chemistry,  Water  analysis. 
Chemical  properties.  Biochemistry,  Petrography, 
Mineralogy,  Rocks,  Volcanoes,  Metals,  Salts, 
Trace  elements,  Surface  waters,  Thermal  springs, 
Mineral  water,  Water  pressure,  Mapping,  Explora- 
tion. 

Identifiers:  "USSR,  *Hydrogeochemistry, 

Aerochemistry,  Hydrosphere,  Lithosphere,  Geo- 
sphere,  Supergenesis. 

Unlike  hydrochemistry,  which  deals  with  the  com- 
position of  natural  surface  waters, 
hydrogeochemistry,  as  a  branch  of  geochemistry 
and  hydrogeology,  is  devoted  mainly  to  the  study  of 
groundwater.  Hydrogeochemistry  may  be  looked 
upon  as  a  new  scientific  discipline  in  which  the 
origin  of  groundwater  and  its  composition  are  ex- 
amined in  the  light  of  the  dynamic  relationships 
which  exist  between  rock  and  water.  The  first  two 
chapters  of  the  monograph  provide  a  brief  histori- 
cal outline  of  the  development  of  hydrogeochemis- 
try and  a  hydrogeochemical  interpretation  of  Men- 
deleyev's  Periodic  System  of  Elements.  The 
remaining  7  chapters  cover  such  aspects  of  the 
broad  field  of  geochemistry  as:  ( 1 )  chemical  com- 
position of  the  waters  of  the  earth's  crust  and 
hydrogeochemical  zonation  of  water-pressure 
systems;  (2)  modes  of  migration  of  the  chemical 
elements  in  groundwater;  (3)  hydrogeochemistry 
of  the  supergene  zone  of  the  earth's  crust;  (4) 
hydrogeochemistry  of  magmatic  and  hydrothermal 
processes;  ( 5 )  hydrogeochemical  description  of  the 
individual  elements  and  groups  of  mineral  deposits; 

(6)  hydrogeochemical  methods  of  prospecting;  and 

(7)  techniques      for      preparing      various-scale 
hydrogeochemical  maps.  (Josefson-USGS) 
W72-00810 


DEVELOPMENT      AND      DISTRIBUTION      OF 
PERMEABILITY  IN  CARBONATE  AQUIFERS, 

Geological  Survey,  Raleigh,  N.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-01138 


ANALYSIS     OF     ALPINE     WATERS     BY     ION 
ELECTRODE  METHODS, 

Dartmouth  College,  Hanover,  N.  H.  Dept.  of  Earth 

Sciences. 

R.C.Reynolds,  Jr. 

Water  Resources  Research,  Vol  7,  No  5,  p  1333- 

1337,  October  1971.  3  tab,  3  ref.  NSF  Grant  Gb- 

6757  AEC  Grant  At  30- 1-39 12. 

Descriptors:    'Water    analysis,    'Glaciers,    'Melt 
water,        'Electrochemistry,        Alpine,        Flame 
photometry.  Chemical  analysis.  Instrumentation. 
Identifiers:  'Ion-sensitive  electrodes. 

Ion  electrode  procedures  are  given  for  determining 
S04,  CI,  Ca  ..  Mg,  K,  and  Na  for  waters  of  low 
salinity  (less  than  30  ppm).  Waters  derived  from 
glaciers  and  containing  fine  rock  flour  give  signifi- 
cantly higher  results  for  Na  and  K  by  atomic  ab- 
sorption methods  than  by  electrode  methods. 
Suspended  mineral  matter  in  glacial  waters  inter- 
feres significantly  with  atomic  absorption  alkali 
determinations  and  for  the  analysis  of  such  waters, 
ion  electrode  techniques  are  superior.  (Knapp- 
USGS) 
W72-01141 


CHROMATOGRAPHIC  CONCENTRATION  OF 
PESTICIDES  FROM  A  LARGE  MASS  OF 
WATER, 

East  Carolina  Univ.,  Greenville,  N.  C.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-01330 


THE  EFFECT  OF  HERBICIDES,  PESTICIDES, 
AND  FERTILIZERS  ON  THE  OPTICAL  PRO- 
PERTIES OF  WATER, 

Missouri  Univ.,  Kansas  City.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  01 B. 
W72-01334 


SECULAR       FLUCTUATIONS       OF       TOTAL 
MINERALIZATION     AND    IONIC    COMPOSI- 
TION OF  LAKE  WATERS  IN  THE  SEMIARID 
ZONE      VNUTRIVEKOVYYE      KOLEBANIYA 
OBSHCHEY    MINERALIZATSII    I    IONNOGO 
SOSTAVA  VOD  OZER  SEMIARIDNOY  ZONY, 
Laboratory  of  Limnology,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-01405 


A  HYDROCHEMICAL  DESCRIPTION  OF 
LAKES  IN  SEMIARID  REGIONS  OF  THE  USSR 
(GIDROKHIMICHESKAYA  KHARAK- 

TERISTIKA  OZER  SEMIARIDNYKH 

OBLASTEY  SSSR), 

Laboratory  of  Limnology,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-01406 


MINERALOGICAL  VARIATION  IN 

LAGOONAL  CARBONATES  FROM  NORTH 
SOUND,  GRAND  CAYMAN  ISLAND  (BRITISH 
WEST  INDIES), 

Louisiana  State  Univ.,  Baton  Rouge,  Coastal  Stu- 
dies Inst. 
For  primary  bibliographic  entry  see  Field  02J. 

W72-01416 


USE  OF  ULTRAVIOLET  IRRADIATION  IN  THE 
DETERMINATION  OF  NUTRIENTS  IN  WATER 
WITH  SPECIAL  REFERENCE  TO  NITROGEN, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Water  Branch. 
For  primary  bibliographic  entry  see  Field  05A. 

W72-01425 


COMPUTER    PROGRAMS    IN    USE    IN    THE 
WATER  QUALITY  DIVISION,  VOL.  2, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-01426 


CI3  AND  018  COMPOSITIONS  IN  SOME 
FRESH-WATER  CARBONATES  ASSOCIATED 
WITH  ULTRAMAFIC  ROCKS  AND  SERPEN- 
TINITES:  WESTERN  UNITED  STATES, 

Geological  Survey,  Menlo  Park,  Calif. 

J.  R.  O'Neil,  and  I.  Barnes. 

Geochimica  et  Cosmochimica  Acts,  Vol  35,  p  687- 

697,  1971.  1  fig,  7  tab,  7  ref. 

Descriptors:  'Carbonates,  'Streams,  'Carbonate 
rocks,  'Water  chemistry,  'Mineralogy,  Water  pro- 
perties, Chemical  reactions,  Stable  isotopes, 
Hydrogeology,  X-ray  analysis. 

Identifiers:  'Ultramafic  rocks,  'Serpentinetes, 
Western  U.S.  streams. 

All  carbonates  associated  with  the  ultramafic  rocks 
and  serpentinites  of  the  western  United  States  are 
shown  by  their  stable  isotope  ratios  to  be  of  near- 
surface,  low-temperature  origin.  These  include 
vein  materials  that  have  been  previously  classified 
as  hydrothermal.  New  laboratory  and  natural  data 
were  obtained  on  the  equilibrium  isotope  relations 
between  hydromagnesite  and  water.  The  origins  of 
travertines  in  the  ultramafic  area  are  easily  distin- 
guished on  the  basis  of  their  stable  isotope  ratios. 
The  extremely  heavy  isotope  ratios  of 
nesquehonites  suggest  an  intricate  evaporating-film 
mechanism  of  formation.  (See  also  W72-01523) 
(Woodard-USGS) 
W72-01522 


CALCIUM-MAGNESIUM  CARBONATE  SOLI 
SOLUTIONS  FROM  HOLOCENE  COI 
GLOMERATE  CEMENTS  AND  TRAVERTINI 
IN  THE  COAST  RANGE  OF  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

I.  Barnes,  and  J.  R.  O'Neil. 

Geochimica  et  Cosmochimica  Acta,  Vol  35,  p  69' 

718,  1971.5fig,9tab,41  ref. 

Descriptors:  'Water  chemistry,  'Stream 
•California,  'Travertine,  'Water  properties,  Ca 
bonates,  Calcium,  Magnesium,  X-Ray  diffractio 
Hydrogeology,  Sediments,  Dolomite,  Stab 
isotopes. 

Two  calcium-magnesium  carbonate  solid  solutioi 
form  Holocene  travertines  and  conglomerate  o 
ments  in  fresh  water  stream  channels  of  the  Coa 
Range  of  California.  The  Ca-Mg  carbonates  for 
in  isotopic  equilibrium  and  thermodynamic  di 
equilibrium  from  dispersion  of  Ca-rich  water  inl 
C03-rich  water  within  the  allumium.  The  stab 
isotope  data  suggest  that  all  the  Mg-rich  carbonati 
are  primary  precipitates  and  not  a  result  of  Mg-sul 
stitution  in  precursor  CaC03.  There  is  a  correl; 
tion  between  C13  and  Mg  content  of  the  ca 
bonates  which  predicts  a  50/00  fractionation  < 
CI 3  between  dolomite  and  calcite  at  sedimentai 
temperatures.  C14  is  incorporated  in  Ca-Mg  ca 
bonates  forming  from  CI 3  poor  meteoric  wate: 
and  C13-rich  waters  from  Cretaceous  sediment 
C14  ages  of  the  Ca-Mg  carbonates  are  apparen 
and  cannot  be  correct  to  absolute  values.  Solutio 
rates  of  calcite  decrease  with  increasing  MgCO 
content;  dolomite  dissolves  slower  than  any  calciti 
(See  also  W72-01 522)  (Woodard-USGS) 
W72-01523 


BENTONITE  INSTABILITY  AND  ITS  If 
FLUENCE  ON  ACTIVATION  ENERGY  MEA 
SUREMENTS, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

D.  S.  Brown,  and  R.  J.  Miller. 

Soil  Science  Society  of  America  Proceedings,  V( 

35,  No  5,  p  705-710,  September-October  1971. 

fig,  1 8  ref. 

Descriptors:  'Clay  minerals,  'Bentonite,  'Hydro 
ysis,  'Activation  energy,  Ion  exchange,  Ele< 
trolytes.  Hysteresis,  Water  chemistry,  Hydroge 
ion  concentration,  Electrochemistry,  Free  energy. 

A  time-dependent  temperature  hysteresis  wa 
found  in  a-c  conductance  activation  energy  plots  c 
fresh,  neutral,  and  slat-free  Na-bentonite  susper 
sions.  This  phenomenon  is  caused  by  chemical  ir 
stability  of  the  bentonite  lattice  promoted  b 
hydrolysis  of  exchangeable  cations,  resulting  in  th 
release  of  octahedral  cations,  and  breakdown  an 
dissolution  of  the  silica  lattice.  The  hydrolysis  is  el 
fectively  suppressed  by  free  salts.  (Knapp-USGS) 
W72-01530 


ILLITE  SOLUBILITY, 

Washington  State   Univ.,   Pullman.   Dept.   of  Soi 

Science. 

R.  C.  Routson,  and  J.  A.  Kittrick. 

Soil  Science  Society  of  America  Proceedings,  Vo 

35,  No  5,  p  714-718,  September-October  1971. 

fig,  1  tab,  21  ref.  Grant  16060  DGK  (FWOA)  Con 

tract  AT  (45-1  )-1830  (NSAEC). 

Descriptors:  'Solubility,  'Free  energy,  *Illite,Cla; 
minerals,  Weathering,  Hydrolysis,  Soil  formation 
Water  chemistry,  Solutes,  Electrolytes,  Acidity 
Aqueous  solutions,  Laboratory  tests. 

Equilibrium  solubilities  of  the  0.2-2.0  micron  sizi 
fraction  of  three  K-saturated  illites  were  deter 
mined  in  high-pH  aqueous  solutions.  Logarithm: 
(base  10)  of  the  solubility  products  were  -77.6  plu: 
or  minus  0.1  for  Beavers  Bend  illite,  -76.6  plus  oi 
minus  0.3  for  Fithian  illite,  and  -76.7  plus  or  minui 
0.2  for  Goose  Lake  illite.  From  the  solubilit; 
product  and  known  thermodynamic  relationships 
the  standard  free  energies  of  formation  were 
1 267.6  plus  or  minus  0.9  for  Beavers  Bend,  - 1 270.< 
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or  minus  1.0  for  Fithian,  and  -1265.3  plus  or 
I   1.0  kcal/gram  formula  weight  for  Goose 
illites.  (Knapp-USGS) 
-01531 


4TMORILLONITE  EQUILIBRIA  AND  THE 
lTHERING  ENVIRONMENT, 

lington  State  Univ.,  Pullman.  Dept  of  Agrono- 

Kittrick. 

Science  Society  of  America  Proceedings,  Vol 

>Jo  5    p  815-820,  September-October  1971.  4 

tab.'l  1  ref.  FWPCA  Grant  16060  DGK. 

iriptors:  *Montmorillonite,  'Clay  minerals, 
athering,  *Ion  exchange,  'Water  chemistry, 
:ralogy,  Crystal  growth,  Equilibrium,  Aqueous 
lions.  Hydrogen  ion  concentration,  Magnesi- 
Silica,  Aluminum,  Iron,  Free  energy. 

jibria  for  two  montmorillonites  agreed  with 
ility  equations  that  depended  upon  structural 

and  cation-exchange  capacity,  but  not  upon 
:xchangeable  ions.  Stability  diagrams  for  a  se- 
of  soil  solution  compositions  suggest  that  the 
jus  montmorillonite  compositions  encountered 
iture  are  primarily  a  reflection  of  diverse  solu- 

environments,  rather  than  of  chance  incor- 
ition  of  ions  during  the  crystal  growth  process. 
:  also  W72-01537)  (Knapp-USGS) 
'-01536 


catena  for  the  preparation  of  soil  matrix  solutions 
used  for  solute  activity  determinations.  The  clays  in 
the  samples  contained  from  27  to  45%  of  mont- 
morillonite and  from  1 1  to  3%  of  kaolinite.  The 
solute  activity  functions  for  the  field-fresh  soil 
matrix  solutions  fell  distinctly  into  areas  indicative 
of  either  montmorillonite  stability  (poorly  drained 
or  calcareous  horizons)  or  of  kaolinite  stability 
(moderately  well-  to  well-drained,  acid  horizons)  in 
a  phase  stability  diagram  developed  to  include  a 
Mg-saturated  montmorillonite  phase.  The  solute 
activity  functions  for  montmorillonite-free  soils 
from  northern  Indiana,  for  montmorillonites  of 
bentonites,  and  for  kaolinites  and  chlorite  also 
showed  these  relationships.  (Knapp-USGS) 
W72-01538 


EFFECT  OF  SOIL  MOISTURE  TENSION  ON 
NITRATE  ACCUMULATION  IN  DRUMMER 
SILTY  CLAY  LOAM, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 

W72-01541 


THE  DETERMINATION  OF  MERCURY  IN 
SOILS  BY  FLAMELESS  ATOMIC  ABSORP- 
TION, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  ot 

Agricultural  Analytical  Services. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-01542 


.BILITY  OF  MONTMORILLONITES:  II. 
JRDEEN  MONTMORILLONITE, 

ihington     State     Univ.,     Pullman.     Dept.     of 
onomy. 
.  Kittrick. 

Science  Society  of  America  Proceedings,  Vol 
No  5,  p  820-823,  September-October  1971.  1 
2  tab,  1 2  ref.  FWPCA  Grant  1 6060  DGK. 

criptors:  'Montmorillonite,  *Clay  minerals, 
eathering,  *Ion  exchange,  *Water  chemistry, 
leralogy.  Crystal  growth,  Equilibrium,  Aqueous 
itions,  Hydrogen  ion  concentration,  Magnesi- 
|  Silica,  Aluminum,  Iron,  Free  energy. 

montmorillonite  samples  from  Aberdeen,  Mis- 
ippi  were  equilibrated  with  various  solutions  for 
years.  Aberdeen  montmorillonite  was  found  to 
less  stable  than  Belle  Fourche  montmorillonite 
I  kaolinite.  Locating  the  Aberdeen  solubility  line 
:re  it  is  metastable  was  difficult  because  of  the 
dency  of  the  samples  to  approach  the  nearest 
3le  solubility  line.  Two  of  the  six  samples  resided 
he  matastability  line  briefly  before  approaching 
more  stable  kaolinite  solubility  line.  The  result- 
three  points  were  in  close  agreement  with  the 
culated  slope  and  intercept  of  the  montmoril- 
ite  solubility  line  as  derived  from  the  unit  cell 
mula  of  Aberdeen  montmorillonite.  A  free  ener- 
of  -2450.3  plus  or  minus  0.1  kcal  per  mole  was 
ied  upon  the  assumption  that  Fe  in  solution  was 
urolled  by  hematite.  (See  also  W72-01536)  (K- 
sp-USGS) 
P2-01537 

VGNESIUM  AND  SILICON  ACTIVITIES  IN 
ITRIX  SOLUTIONS  OF  MONT  MORIL- 
(NITE-CONTAINING  SOILS  IN  RELATION 
)  CLAY  MINERAL  STABILITY, 

irnell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 
M.  Weaver,  M.  L.  Jackson,  and  J.  K.  Syers. 
il  Science  Society  of  America  Proceedings,  Vol 
,  No  5,  p  823-830,  September-October  1971.  6 
I   4    tab,    36    ref.    NSF    Grants   GP4144    and 
M108. 

:scriptors:  "Clay  minerals,  'Weathering,  'Soil 
rmation,  'Montmorillonite,  'Kaolinite, 

(uilibrium.  Ion  exchange,  Hydrogen  ion  concen- 
«ion,  Aqueous  solutions.  Water  chemistry,  Mag- 
sium. 

>ils  of  varying  geomorphological  site  charac- 
ristics  were  sampled  in  the  southern  Wisconsin 


W72-01057 

ESTUARY      WATER      TEMPERATURE      SEN- 
SITIVITY TO  METEOROLOGIC  CONDITIONS, 

Water  Resources  Engineers,  Inc.,  Springfield,  Va. 
G.  K.  Young,  M.  T.  Tseng,  and  R.  S.  Taylor. 
Water  Resources  Research,  Vol  7,  No  5,  p  1 173- 
1181,  October  1 97 1 .  7  fig,  1  tab,  4  ref. 

Descriptors:  'Estuaries,  'Water  temperature, 
'Mathematical  models,  Simulation  analysis,  Tidal 
effects,  Streamflow,  Humidity,  Solar  radiation, 
Florida,  Meteorology,  Meteorological  data,  Ther- 
mal pollution. 
Identifiers:  Miami  (Fla). 

The  time  history  of  water  temperature  in  an  estuary 
may  be  determined  by  using  a  thermal  quality 
model  in  conjunction  with  a  hydrodynamic  simula- 
tion model.  The  hydrodynamic  model  computes 
tidal  stages  and  flows  throughout  the  estuary  for 
any  tidal  cycle.  The  thermal  quality  model  uses  the 
results  of  the  hydrodynamic  model  and  observed 
meteorologic  data  to  predict  water  temperatures. 
These  models  have  been  used  successfully  in  case 
studies  to  reproduce  observed  water  temperatures. 
The  sensitivity  of  the  resulting  temperatures  to  the 
various  meteorologic  parameters,  such  as  wind 
conditions,  dew  point  temperature,  and  solar  radia- 
tion, is  discussed.  Dew  point  temperature  exerts  a 
major  influence  on  water  temperature.  (Knapp- 
USGS) 
W72-01127 


GEOCHEMICAL  RANGES  OF  TITANIUM 
MIGRATION  IN  GROUNDWATER  (O  GEOK- 
HIMICHESKIKH  DIAPAZONAKH  MIGRATSII 
TITANA  V  PODZEMNYKH  VODAKH), 

All-Union  Scientific  Research  Inst,  of  Hydrogeolo- 

gy  and  Engineering  Geology,  Moscow  (USSR). 

S.  R.  Kraynov,  I.  V.  Baturinskaya,  and  V.  M. 

Zharikova. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  4,  p  132- 

139,  July-August  1970.  2  fig,  4  tab,  17  ref. 

Descriptors:  'Geochemistry,  'Titanium,  'Ground- 
water, 'Water  types,  Acidic  water,  AlKaline  water, 
Water  analysis.  Chemical  analysis,  Hydrolysis, 
Neutralization,  Hydrogen  ion  concentration, 
Fluorine,  Organic  matter. 

Identifiers:  'USSR,  Kola  Peninsula,  Ural  Moun- 
tains, Hydrogeochemistry,  Supergenesis,  Alkaline 
rocks,  Water  migration. 

Field  and  experimental  hydrogeochemical  in- 
vestigations were  conducted  in  areas  of  alkaline 
rock  complexes  on  the  Kola  Peninsula  and  in  the 
Urals  to  study  the  geochemistry  of  titanium  in 
acidic,  alkaline  and  nearly  neutral  waters.  Titanium 
is  not  only  a  hydrolysate  element  but  a  complex- 
former  as  well;  hence,  the  region  of  water  migra- 
tion of  titanium  is  not  limited  to  acidic  media. 
Under  the  natural  conditions  of  a  supergene  zone 
there  are  two  types  of  hydrogeochemical  media  in 
which  an  intensification  of  titanium  migration  oc- 
curs: acidic  and  alkaline.  Intensification  of  titanium 
migration  in  alkaline  waters  is  caused  by  the  forma- 
tion of  complexes  with  inorganic  addends  concen- 
trated in  these  waters  (primarily  with  fluorine).  Or- 
ganic substances  are  of  the  greatest  importance  for 
the  migration  of  small  titanium  concentrations  (0- 
10  micrograms/liter).  The  minimum  migration 
capacity  of  titanium  is  typical  of  nearly  neutral 
media,  which  are  characterized  by  minimum  con- 
centrations of  inorganic  addends.  (Josefson-USGS) 
W72-01547 

2L.  Estuaries 


CLEAN  WATER  FOR  GEORGIA'S  ESTUARIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01056 

CLEAN      WATER     FOR     VIRGIN     ISLANDS' 
ESTUARIES. 

For  primary  bibliographic  entry  see  Field  05G. 


FACTORS  CONTROLLING  THE  SUPPLY  AND 
THE  CHEMICAL  COMPOSITION  OF 
AEROSOLS  IN  A  NEAR-SHORE  AND 
COASTAL  ENVIRONMENT, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Geolo- 
gy. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-01194 


SOME  FACTORS  AFFECTING  THE  DISTRIBU- 
TION OF  ORCHESTIA  LEACH  IN  ESTUARIES, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01197 


MARINE  FISHES  OF  VIRGINIA'S  EASTERN 
SHORE  (INLET  AND  MARSH,  SEASIDE 
WATERS), 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
C.  E.  Richards,  and  M.  Castagna. 
Chesapeake  Sci.  1 1  (4):  235-248.  Map.  1970. 
Identifiers:  Checklist,  Distribution,  Eastern,  Fishes, 
Inlet,  Marine,  Marsh,  Menidia-Menidia,  Seaside, 
Shore,  Virginias,  Waters. 

A  small  trawl  and  beach  seine  survey  was  made, 
June  1965-July  1966,  of  marine  fishes  inhabiting 
27  selected  stations  in  seaside  waters  of  Virginia's 
Eastern  Shore.  Seventy  spp.  were  collected,  47  by 
trawl  and  52  by  seine.  Eleven  spp.  are  considered 
resident.  Ten  spp.  made  up  97.8%  of  the  total 
number  collected  with  Menidia  menidia  being  the 
most  abundant.  A  checklist  of  96  spp.  known  to  in- 
habit the  area  is  given  with  hydrographic  and  dis- 
tribution details  for  each  species  when  known.  Spe- 
cies assemblages  by  seasons  for  inlet,  midchannel, 
inshore  beaches,  and  tital  creeks  are  also  given  in 
tabular  form.  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01202 

OCCURRENCE  OF  THE  COMMON  SNOOK, 
CENTROPOMUS  UNDECIMALIS  (BLOCH) 
(PISCES-CENTROPOMIDAE),  IN  NORTH 
CAROLINA  WATERS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
J  V  Merriner,  W.  T.  Hogarth,  and  W.  A.  Foster. 
J  Elisha  Mitchell  Sci  Soc.  86(4):  194-195.  1970. 
Identifiers:      Centropomidae,      Centropomus-Un- 
decimalis,   Distribution,   North   Carolina,    Pisces, 
Seasonal,  Snook. 
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Two  spatially  and  temporally  distinct  captures  of 
juvenile  C  undecimalis,  the  common  snook,  from 
Bogue  Sound  (2  specimens- 1966)  and  Pamlico 
Sound  (3  specimens-1969),  North  Carolina  are  re- 
ported. Snook  are  considered  voluntary  immigrants 
or  water  current  transports  to  our  waters  and  not 
progeny  from  a  local  spawning  population,  since 
winter  water  temperatures  below  40F.  are  common 
and  the  stated  minimum  safe  survival  temperature 
is  60F.  for  Florida  snook.  Further  studies  of  the  dis- 
tribution and  seasonal  appearance  of  snook  are  un- 
derway.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01203 


BENTHIC  BIOCENOSES  AND  RESERVES  OF 
ZOOBENTHOS  IN  THE  TAGANROG  BAY  OF 
THE  SEA  OF  AZOV,  (IN  RUSSIAN), 

Azovskii    Nauchno-Issledovatelskii    Institut    Ryb- 

nogo  Khozyaistva,  Rostov-na-Donu  (USSR). 

M.  Y.  Nekrasova. 

Gidrobiol  Zh.  6  ( 1 ):  74-78.  Illus.  1970. 

Identifiers:      Azov,      Bay,      Benthic,      Benthos, 

Biocenoses,    Fishery,    Reserves,    Sea,    Taganrog 

USSR,  Zoo. 

Structure     and     relationship     of    the     different 
zoobenthic  organisms  of  Taganrog  Bay  and  their 
importance  to  the  fishery  of  the  area  are  discussed.- 
-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01265 


OCCURRENCE  OF  TOXIC  BIVALVE  MOL- 
LUSCS DURING  A  GYMNODINIUM  BREVE 
'RED  TIDE,' 

Gull  Coast  Water  Hygiene  Lab.,  Dauphin  Island 

Ala. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01295 


NEW  DATA  ON  PATTERNS  OF  THE  FORMA- 
TION OF  HYDROLOGICAL  AND 
HYDROCHEMICAL  CONDITIONS  IN  THE 
BALTIC  SEA  BASIN  AND  ON  THE  PRODUC- 
TIVITY OF  ITS  WATERS,  (IN  RUSSIAN), 
A.  E.  Antonov. 

Tr  Bait  Nauch-Issled  Inst  Ryb  Khoz.  4:  5-18.  1970. 
Identifiers:     Baltic,     Basin,     Fishery,    Formation, 
Gasses,    Hydrochemical,    Hydrological,    Patterns, 
Productivity,  Salts,  Sea. 

The  variations  in  the  productivity  of  the  waters  of 
the  open  portion  of  the  Baltic  Sea  are  caused, 
chiefly,  not  by  the  influx  of  biogenic  salts  from  the 
land,  but  by  their  redistribution  in  the  layers  of 
water  of  the  sea  under  the  influence  of  the  inflow  of 
waters  from  the  North  Sea.  The  principal  traits  of 
the  changes  in  the  water  conditions  take  form  in 
the  area  of  the  Kattegat  and  the  straits  under  the 
action  of  planetary,  cosmic,  and  other  forces  which 
act  on  the  hydrosphere  through  processes  of  at- 
mospheric circulation.  The  changes  which  occur 
reach  the  Landsort  and  Gothland  deeps  in  about  3 
yr.  The  shaping  of  permanent  tendencies  in  the 
development  of  conditions  in  the  Baltic  begins  in 
the  bottom  and  deep  waters;  these  changes  develop 
first  in  the  conditions  of  the  dissolved  gases  and 
biogenic  salts,  and  then  in  those  of  thermal  rela- 
tions and  salinity.  This  is  followed  by  changes  in  the 
phosphate  concentration  of  the  surface  waters,  and 
the  effect  on  theproductivity  of  generations  of  fish 
closes  the  natural  cyclic  process.  The  productivity 
of  the  waters  consequently  changes  with  a  falloff 
toward  the  east.  This  outline  facilitates  the  com- 
position of  highly  effective  hydrological  and 
hydrochemical  prognoses  and  a  basis  for  construct- 
ing highly  complex  oceanological  prognoses  ap- 
plicable to  fisheries  problems.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01305 


W72-01316 


PHYTOPLANKTON  SPECIES  AND  POPULA- 
TIONS IN  THE  PAMLICO  RIVER  ESTUARY  OF 
NORTH  CAROLINA, 

North   Carolina   State    Univ.,    Raleigh.    Dept.   of 

Zoology. 

For  primary  bibliographic  entry  see  Field  05C 

W72-01329 


ENVIRONMENTAL  QUALITY:  THE  WET- 
LANDS OF  THE  CHESAPEAKE  BAY  MUST  BE 
PROTECTED, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01344 


SEA-WATER  INTRUSION:  AQUITARDS  IN 
THE  COASTAL  GROUND  WATER  BASIN  OF 
OXNARD  PLAIN,  VENTURA  COUNTY. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  02F. 
W72-01376 


OBSERVATIONS     OF     SOIL     EVAPORATION 
AND  PLANT  TRANSPIRATION  IN  AN  ESTUA- 
RY IN  WEST  KAZAKHSTAN  (NABLYUDENIYA 
NAD    ISPARENIYEM    S    POCHVY    I    TRANS- 
PIRATSIYEY     RASTITEL'NOSTI    LIMANA     V 
ZAPADNO-KAZAKHSTANSKOY  OBLASTI), 
Laboratory  of  Limnology,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-01413 


A  BILL  TO  ESTABLISH  A  NATIONAL  POLICY 
AND  DEVELOP  A  NATIONAL  PROGRAM  FOR 
THE  MANAGEMENT,  BENEFICIAL  USE,  PRO- 
TECTION, AND  DEVELOPMENT  OF  THE 
LAND  AND  WATER  RESOURCES  OF  THE  NA- 
TION'S COASTAL  AND  ESTUARINE  ZONES. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01650 


CLEAN    WATERS   FOR   ALABAMA'S   ESTUA- 
RIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01666 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


ASSIMILATION  OF  DETRITUS  AND  ITS  AS- 
SOCIATED BACTERIA  BY  THREE  SPECIES 
OF  ESTUARINE  ANIMALS, 

Zool.  Dep.,  N.C.  State  Univ.,  Raleigh,  N.C.  North 
Carolina  State  Univ.,  Raleigh.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 


THE  FEASIBILITY  OF  SITING  ON  8  MGD 
VAPOR  COMPRESSION  DISTILLATION 
DESALTING  PLANT  AT  BROWNSVILLE,  TEX- 
AS, 

Fluor  Corp.  Ltd;  Los  Angeles,  Calif. 
R.  W.  Newkirk,  and  M.  E.  Marwede. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $2.25.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
691,  December  1970.  71  p,  12  fig,  11  tab.  14-01- 
0001-2582. 

Descriptors:     *Desalination     plants,     *Economic 
feasibility,  *Water  costs,  Sea  water,  *Distillation, 
Sites,  Construction  costs,  "Operating  costs,  Texas. 
Identifiers:  Brownsville  (Texas),  'Brine  Disposal. 

The  type  of  plant  selected  for  examination  of  site 
feasibility  and  construction  and  operating  cost  is 
the  vapor  compression,  vertical  tube,  multi-stage 
flash  (VC-VTE-MSF)  distillation  plant  arrange- 
ment now  under  development  by  the  Office  of 
Saline  Water.  The  results  of  the  study  reveal  that  it 
is  feasible  to  locate  such  a  plant  on  the  Ship  Chan- 
nel at  its  terminus  nearest  the  city  and  dispose  of 


the  brine  wastewater  from  the  plant  to  nearby  tids 
flats  without  adverse  environmental  effects.  Th 
estimated  cost  of  construction  is  $9,730,000  am 
the  estimated  cost  of  distilled  water  production  i 
53  cents  per  1000  gallons,  based  on  the  assumptioi 
of  30-year  plant  life  and  straight-line  depreciatioi 
at  a  7.3%  capital  recovery  factor,  90%  plant  factor 
and  the  utilization  of  natural  gas  valued  at  30  cent 
per  million  Btu  as  the  heat  source  for  driving  th( 
process.  (OSW-Abstract) 
W72-01481 


TEST  OF  10,000  GPD  REVERSE  OSMOSIS 
(SPIRAL  MODULE)  PILOT  PLANT  SAK 
DIEGO,  CALD70RNIA, 

Gulf  General  Atomic,  Inc.,  San  Diego,  Calif 

R.  G.  Sudak. 

Office  of  Saline  Water  Research  and  Developmem 

Progress  Report  No  453,  1 969.  39  p,  7  fig,  lOtab  I 

ref .  OS W  Contract  1 4-0 1  -000 1  - 1 264. 

Descriptors:  'Water  desalting,  'Water  purifica- 
tion, *Water  treatment,  'Desalination  processes, 
'Membrane  processes,  'Reverse  osmosis,  'Pilot 
plants,  'Treatment  facilities,  'Desalination, 
California,  Brackish  water. 

Identifiers:  'Spiral  module,  'San  Diego  (Califor- 
nia), 'Sodium  Hexametaphosphate. 

The  test  was  conducted  in  the  Mission  Valley  area 
of  San  Diego,  California  on  a  4,460  ppm  TDS 
brackish  well  water.  This  water  contained  high  con- 
centrations of  total  dissolved  solids,  hardness,  al- 
kalinity, and  iron  and  manganese.  Using  a  3-ft. 
spiral  module  containing  a  nominal  28  sq.  ft.  of 
membrane  and  a  tricot  weave  dacron  reinforced 
with  melamire  resin  backing  material,  long  term 
endurance  testing  was  initiated  in  December  1967 
and  terminated  in  May  1968.  During  this  time,  the 
pilot  plant  operated  for  3,020  hours,  provided  a 
constant  salt  rejection  of  97.8%,  and  experienced  a 
flux  decline  from  11.8  to  10.3  gfd.  Parametric 
variation  testing  involving  pressure,  recovery 
ratios,  feedwater  composition,  pH,  temperature 
and  feedwater  pretreatment  was  conducted.  Pres- 
sure variations  from  600  to  800  psig  increased  the 
product  flow  by  30%;  product  water  quality 
remained  below  500  ppm  TDS  throughout  the  60 
to  80%  recovery  ratio  variation  test.  At  a  pH  of  7 
and  75%  recovery  ratio,  calcium  carbonate  scaling 
occurred.  Between  72  to  82F,  the  product  water 
flow  showed  a  1.4%  increase  for  each  degree 
Fahrenheit  rise  in  the  feedwater  temperature. 
(OSW-Abstract) 
W72-01482 


BOILLING  HEAT  TRANSFER  IN  FALLING 
FILM  EVAPORATORS  WITH  CORRUGATED 
SURFACES, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 
G.  Jansen,  and  P.  C.  Owzarski. 
For  sale  by  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.75.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
693,  Sept  1971.  50  p,  31  fig,  1  tab,  10  ref,  2  ap- 
pend. OS  W  Contract  14-01-0001-1168. 

Descriptors:  'Desalination,  'Heat  transfer, 
'Evaporation,  'Boiling,  Mathematical  models, 
Surface  tension. 

Identifiers:  'Boiling  heat  transfer  coefficients, 
♦Falling  film  evaporation,  Corrugated  surfaces. 

Boiling  heat  transfer  coefficients  were  determined 
for  falling  film  evaporation  on  corrugated  surfaces. 
The  coefficients  based  on  a  true  surface  area  were 
in  the  range  700  to  4500  and  3000  to  10,000  Btu/ 
(hr)  (F)  (ft2)  for  deionized  and  saline  water, 
respectively.  The  local  coefficients  varied  much 
more  from  peak  to  valley  with  deionized  water  than 
with  saline  water,  probably  because  of  poorer 
wetting  by  deionized  water  and  an  apparent  dif- 
ference in  boiling  modes.  Increased  heat  input  to 
the  peaks  resulted  in  higher  overall  heat  transfer 
coefficients  for  deionized  water.  The  results  are  ex- 
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plained  qualitatively  by  models  with  intense  local 
recirculation  driven  by  surface  tension  forces  de- 
pendent on  concentration  gradients  for  saline 
water  and  temperature  gradients  for  deionized 
water.  (OSW-Abstract) 
W72-01484 


ANNUAL  REPORT  (FY  70)  WEBSTER  TEST 
FACILITY  AND  ELECTRODIALYSIS  TEST 
BED  PLANT,  WEBSTER,  SOUTH  DAKOTA, 

Mason-Rust,  Louisville,  Ky. 
R.  A.  Ackerman,  J.  E.  Nordin,  and  D.  Bogue. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  price  $1.75.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
692,  June  1971.  167  p,  31  fig,  19  tab.  OSW  Con- 
tract 14-01-0001-2263. 

Descriptors:      *Brackish     water,      *  Desalination, 

•Electrodialysis,  South  Dakota,  Hardness,  Time, 

Calcium  carbonate. 

Identifiers:    Webster   (South    Dakota),   Test   bed 

plants. 

This  report  presents  the  Test  Bed  Plant  Main- 
tenance and  Operational  history  and  the  Experi- 
mental Program  as  carried  out  during  rhe  period  1 
July  1969  through  30  June  1970.  The  least  costly 
mode  of  Test  Bed  Plant  operation  is  to  add  lime 
such  that  calcium  bicarbonate  hardness  will  be 
removed.  The  chemical  cost  of  lime  addition  will 
be  $0,032  per  1,000  gallons  of  ED  product  or 
$0,025  per  1,000  gallons  of  well  water  to  be 
treated.  If  more  lime  and  soda  ash  is  added,  further 
hardness  reduction  will  be  achieved;  however,  the 
chemical  cost  will  be  much  higher,  up  to  $0,245 
per  1 ,000  gallons  of  electrodialysis  product.  Pro- 
jected feed  water  requirements  for  a  250,000  GPD 
plant  will  be  281,000  GPD  for  total  hardness 
reduction  and  316,000  GPD  for  calcium  bicar- 
bonate hardness  reduction.  The  probability  of  pH 
upsets  in  the  lime  softening  pretreatment  plant  is 
increased  as  more  and  more  hardness  is  removed.  If 
less  than  the  calcium  bicarbonate  hardness  is 
removed,  then  lime  costs  would  be  less.  However, 
the  TDS  reduction  would  not  be  as  great,  resulting 
in  higher  electrodialysis  costs  through  the  use  of 
more  membranes,  or  an  additional  stage,  or  in- 
creased current  and  increased  dilution  stream 
linear  velocity.  Such  modifications  would  probably 
cost  more  than  the  $0,032  per  1,000  gallons  slated 
for  lime  costs  (amortization  of  a  single  ED  stack  in- 
creased product  water  $0.06  to  $0.08  for  exam- 
ple). In  addition,  gross  underfeeding  of  lime  may 
result  in  iron  and  manganese  carryover.  (OSW-Ab- 
stract) 
W72-01485 


CHLOROMET-ON     SITE     GENERATION     OF 
HYPOCHLORITE, 

Ionics  Inc.,  Watertown,  Mass. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-01506 
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COMPARISON  OF  TWO  FIELD  TECHNIQUES 
FOR  DETERMINATION  OF  WATER  POTEN- 
TIAL IN  TWO  HALOPHYTES, 

Urbana  Coll.,  Ohio. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-01308 


COMPARATIVE  ECOLOGY  OF  MONTANE 
AND  DESERT  REPROSOS  (CATTLE  WATER- 
ING-IMPOUNDMENTS) IN  SOUTHERN  NEW, 
MEXICO, 

New  Mexico  State  Univ.,  IUniversity  Park.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  021. 

W72-01340 


CHANGES  IN  WATER  YIELD  FOLLOWING 
PARTIAL  FOREST  COVER  REMOVAL  ON  AN 
EXPERIMENTAL  WATERSHED, 

Pennsylvania  State  Univ.,  University  Park.  Inst,  for 
Research  on  Land  and  Water  Resources. 
W.  E.  Sopper,  and  J.  A.  Lynch. 
Pennsylvania  State  University  Institute  for 
Research  on  Land  and  Water  Resources  Reprint 
Series  No  21,  p  369-389,  1970  (Reprint  from  Inter- 
national Association  of  Scientific  Hydrology  Publi- 
cation No  96).  1 1  fig,  7  tab,  5  ref.  OWRR  A-006- 
PA(12). 

Descriptors:  "Clear-cutting,  *Water  yield,  "Water 
yield  improvement,  "Sediment  yield.  Watershed 
management,  Water  management  (Applied),  Rain- 
fall-runoff relationships.  Water  temperature,  Ru- 
noff, Erosion,  Pennsylvania. 

Partial  removal  of  the  vegetative  cover  on  a 
forested,  experimental  watershed  in  central 
Pennsylvania  resulted  in  significant  increases  in 
water  yield.  Careful  logging,  following  recom- 
mended watershed  management  practices,  caused 
little  disturbance  of  the  soil  surface  and,  hence,  had 
only  a  minor  effect  on  water  turbidity.  Only  8  of  23 
turbidity  samples  collected  during  logging  ex- 
ceeded 25  ppm.  Of  these  8,  5  were  storm  samples. 
Maximum  non-storm  and  storm  turbidity  measured 
during  logging  was  175  and  550  ppm,  respectively, 
on  the  treated  watershed,  while  the  control 
watershed  never  exceeded  10  ppm.  Treatment 
resulted  in  a  significant  increase  in  annual  water 
yield  of  2.74  inches  during  the  first  year  following 
logging.  Most  of  this  increase,  2.34  inches,  oc- 
curred during  the  growing  season,  particularly  in 
July,  August,  and  September.  The  partial  clear- 
cutting  had  a  variable  effect  on  instantaneous  peak 
flows  above  10  cubic  feet  per  second  per  square 
mile.  Significant  increases  in  maximum  peaks  of 
approximately  50%  were  observed  for  8  out  of  20 
storms.  Treatment  also  had  a  major  effect  on  low 
flows.  The  days  per  year  of  low  flows,  flows  below 
0.1  cfs/sq  m,  decreased  from  an  average  of  158 
days  during  the  pretreatment  period  to  a  predicted 
value  of  65  days  the  first  year  following  completion 
of  logging.  (Knapp-USGS) 
W72-01414 


HYDROLOGIC  REGIME  OF  LAKE  HERTEL, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-01418 


GROUNDWATER     RESOURCES     OF     MONT- 
GOMERY COUNTY,  TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-01427 


GROUNDWATER  RESOURCES  OF  RENVILLE 
AND  WARD  COUNTIES, 

Geological  Survey,  Bismarck,  N.  Dak. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-01431 


VEGETATION  CONVERSION  AND  CHANNEL 
GEOMETRY  IN  MONROE  CANYON, 
SOUTHERN  CALIFORNIA, 

California  Univ.,  Los  Angeles.  Dept  of  Geography; 

and  Forest  Service  (USDA),  South  Lake  Tahoe, 

Calif. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-01451 


UNIVERSITY  CREATES  DESERT  FARM  AS 
MODEL  FOR  WORLD'S  ARID  AREAS,  21NEWS 
FROM  THE  HEBREW  UNIVERSITY  OF 
JERUSALEM,  NO.  5-6,  MAY-JUNE  1971,  P.  1- 
-14,  2  FIG. 

Hebrew  Univ.  Jerusalem  (Israel).  Dept.  of  Informa- 
tion and  Public  Affairs. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-01461 


THE  WATER  PROJECTS  OF  THE  NAMIB 
DESERT, 

South- West  Africa.  Dept.  of  Water  Affairs. 

R.  I.  D.  McC.Myburgh. 

South  African  Journal  of  Science,  Vol.  67 ,  No.  3 ,  p. 

152-158,  March  1971.  1  fig. 

Descriptors:  "Arid  lands,  "Dunes,  "Water 
resources  development,  "Water  supply.  Water 
yield,  Water  delivery,  Water  harvesting.  Water 
resources,  Geomorphology,  Dune  succession, 
Deserts,  Foreign  countries,  Rivers,  Wells,  Tourism, 
Mining,  Regional  analysis.  Geographical  regions, 
Hydroelectric  power. 

Identifiers:  "Namib  Desert,  "South  West  Africa, 
"Oases,  "Tube  wells. 

The  Namib  Desert  is  one  of  the  true  deserts  of  the 
world,  with  average  rainfall  varying  over  0-100 
mm.  During  previous  geological  eras,  rivers 
debouching  from  the  interior  formed  extensive 
deltas,  and  later,  prevailing  southerly  winds,  carry- 
ing coastal  beach  sands,  formed  the  coastal  dune 
belt.  Weak  rivers  are  completely  swallowed  by  the 
dunes.  Water  development  in  the  Namib  has 
required  extreme  ingenuity.  Starting  from  the 
Orange  River  in  the  south  and  proceeding  to  the 
Cunen  River  on  the  Angolan  border,  the  various 
water  projects  on  the  Namib  are  described.  The 
projects  include  sea  water  distillation,  exploitation 
of  natural  oases,  tube  wells  in  the  dunes,  and 
development  of  large  water  supplies  beneath  the 
desert  sands.  These  water  projects  will  eventually 
support  modern  towns,  industies  and  mineral  ex- 
ploitation, but  will  not  yield  enough  water  for 
agricultural  development.  Such  projects  must  be 
carefully  planned  to  ensure  minimal  disturbance  of 
the  natural  desert  environment  because  of  its  tour- 
ism potentialities.  (Casey-Arizona) 
W72-01475 
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DISTRIBUTION  OF  SOLUBLE  SALTS  AND 
BORON  IN  SOILS  IN  RELATION  TO  IRRIGA- 
TION WATER, 

Udaipur  Univ.  (India). 
B.  L.  Jain,  and  S.  N.  Saxena. 
J  Indian  Soc  Soil  Sci.  18  (2):  175-182  1 970. 
Identifiers:   Boron,  Distribution,  Irrigation,   Rela- 
tion, Salinity,  Salts,  Soils,  Soluble. 

Irrigation  waters  of  Udaipur  region  are  medium  to 
high  in  salinity  and  Na  and  low  in  B.  Salinity  in  ir- 
rigation water  has  contributed  to  salinity  of  the 
soils.  For  the  same  quality  of  irrigation  water, 
salinization  is  more  in  heavy  soils  as  compared  to 
that  in  the  light  soil.  High  Na  in  irrigation  water  has 
caused  sodiumization  of  the  soil  and  in  a  few  cases 
Na  has  accumulated  at  lower  depth.  B,  though 
comparatively  lower  in  content  in  irrigation  water, 
is  present  in  higher  amounts  in  the  soil.  B  and  Na 
has  increased  simultaneously  in  the  soils.-Copy- 
right  1971,  Biological  Abstracts,  Inc. 
W72-01232 

CHARACTERISTICS  OF  CERTAIN  SOILS  IN 
THE  LEFT-BANK  SECTION  OF  THE  BUK- 
HARA OASIS  (IN  RUSSIAN), 

A.  T.  Niyazov. 

NauchTr  Tashkent  Univ.  325.3-10,  1968. 
Identifiers:  Bukhara,  Humus,  Irrigation,  Left-Bank, 
Mineral,  Oasis,  Salinity,  Section,  Soils,  USSR. 

The  following  3  soil  types  were  identified  in  the 
area:  irrigated  meadow  and  alluvial  deserts,  bog- 
meadow  alluvial  soils,  and  meadow  alluvial 
solochaks.  The  1st  type  is  further  classified  into 
long-irrigated,  newly  irrigated  and  newly  cultivated 
soils,  and  also  according  to  the  thickness  of  their 
humans  horizons.  The  soils  are  mainly  (73.8%) 
saline.  Through  centuries  of  irrigation,  oasis  soils 
developed  the  'agro-irrigation'  horizon  which  has 
appreciably  altered  its  surface  relief.  The  muck 
deposited  by  irrigation  water  increased  the  clay 
fraction  in  the  upper  part  of  soil  profile  and  the  hu- 


33 


Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C — Use  of  Water  of  Impaired  Quality 


mus,  P  and  K  contents. --Copyright  1971,  Biological 

Abstracts,  Inc. 

W72-01240 


3D.  Conservation  in  Domestic  and 
Municipal  Use 


METHODOLOGY  TO  EVALUATE  SOCIO- 
-ECONOMIC  BENEFITS  OF  URBAN  WATER 
RESOURCES. 

Berger  (Louis)  Inc.,  East  Orange,  N.Y. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-01343 


REDUCTION     OF     URBAN     RUNOFF     PEAK 
FLOWS  BY  PONDING, 

Rice     (Leonard)     Consulting     Water     Engineers, 

Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  04A 

W72-01421 


WATER  AS  A  POTENTIAL  ORGANIZING  CON- 
CEPT  IN  URBAN  REGIONS,  10J.  SHEAFFER, 

Chicago  University,  111.  Center  for  Urban  Studies. 
For  primary  bibliographic  entry  see  Field  06B 

W72-01488 


SOLVING  MAJOR  URBAN  PROBLEMS, 

Chicago  Dept.  of  Public  Works,  111. 

For  primary  bibliographic  entry  see  Field  06B 

W72-01562 


MEASURING    IMPACTS    OF    URBAN    WATER 
DEVELOPMENT, 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
For  primary  bibliographic  entry  see  Field  06B 
W72-01564 


EFFICIENT    MANAGEMENT    POLICIES    FOR 
URBAN  WATER  SUPPLY, 

Cornell  Univ.,  Ithaca,  N.  Y. 

For  primary  bibliographic  entry  see  Field  06B 

W72-01567 


A  RIVER-WASHED  MOUNTAIN  CUT  -  OPEN 
WAYS  FOR  URBAN  RENEWAL, 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06B 

W72-01570 


STORM    SEWER    GRANT    AIDS    SEWER    IM- 
PROVEMENTS, 

Richmond  Dept.  of  Public  Works,  Calif. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01571 


3E.  Conservation  in  Industry 


WATER  FOR  INDUSTRY  AND  AGRICULTURE 
IN  WASHINGTON  COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.,      Water 

Resources  Div. 

R.  E.  Taylor,  and  F.  H.  Thomson. 

Delta    Council    Report,    Stoneville,    Mississippi 

1971.  64  p,  30  fig,  13  tab,  13ref. 

Descriptors:  *Water  resources  development,  "In- 
dustrial water,  "Irrigation,  "Municipal  water,  Mis- 
sissippi, Hydrologic  data,  Appraisals,  Aquifers, 
Streamflow,  Water  quality,  Geologic  control, 
Planning,  Mississippi  River,  Lakes,  Groundwater 
movement,  Water  wells. 
Identifiers:  Washington  County  (Miss). 

The  findings  of  a  2-year  water  study  of  Washington 
County,  Miss,  are  presented  in  numerous  figures 
and  tables  interspersed  with  descriptive  material 
suited  for  water  managers  needs.  An  appraisal  was 


necessitated  by  industrial  expansion  in  the  Green- 
ville Port  area,  the  heavy  reliance  upon  water  for  ir- 
rigation of  large  acreages,  and  population  increase. 
The  report  describes  the  source,  quantity,  and  facts 
about  chemical  quality  and  physical  characteristics 
of  the  different  groundwaters  and  surface  waters. 
Groundwater  usage  for  industrial,  municipal  and 
domestic  supplies  totals  15.6  mgd.  Irrigation  in 
1968  used  15  billion  gallons  of  groundwater 
(46,000  ac  ft)  and  1  billion  gallons  of  surface  water 
(3,070  ac  ft).  More  than  50  billion  gallons  daily 
flows  past  the  area  in  the  Mississippi  River,  even  in 
prolonged  dry-weather  periods.  Lakes  Washington 
and  Lee  could  furnish  more  than  2  billion  gallons  of 
water  annually.  Five  aquifers  contain  fresh  water; 
base  of  fresh  water  is  more  than  2,000  ft  below  sea 
level  in  the  northeastern  part  of  the  county. 
Southwest  of  Greenville  the  base  of  fresh  water  is 
less  than  600  ft  below  sea  level.  Water  of  good 
quality  is  obtainable  throughout  the  county. 
Deeper  than  200  ft  the  water  is  soft,  low  in  iron,  has 
a  pH  above  7.2,  and  may  be  highly  colored.  Water 
in  the  alluvium  is  very  hard,  contains  much  iron, 
and  has  a  pH  from  6.0  to  8.2.  (Lang-USGS) 
W72-01399 

3F.  Conservation  in  Agriculture 


DEGREE  AND  DEPTH  OF  SOIL  WETTING 
DURING  CROP  IRRIGATION  (STEPEN'  I  GLU- 
BINA  UVLAZHNENIYA  POCHVO-GRUNTA 
PRI  POLIVAKH  SEL'SKOKHOZYAYSTVEN- 
NYKH  KUL'TUR), 
A.  P.  Aver'yanov. 

Pochvovedeniye,  No  2,  p  60-65,  February  1971  1 
fig,  2  tab,  lOref. 

Descriptors:  "Land  reclamation,  "Soils,  "Wetting, 
"Moisture  content,  "Irrigation,  Root  development. 
Root  systems,  Plant  growth,  Crops,  Chestnut  soils, 
Clay  loam,  Bulk  density. 

Identifiers:  "USSR,  Saratov  Oblast,  Volga  River, 
Depth  of  wetting.  Irrigation  rates,  Moisture  capaci- 
ty- 

The  problem  of  soil  wetting  during  irrigation  was 
examined  for  the  case  of  a  deep-seated  ground- 
water table  to  develop  procedures  for  improving  ir- 
rigation rate  computations.  Relationships  were 
proposed  for  determining  the  depth  of  soil  wetting 
during  the  growing  period  with  allowance  for  the 
growth  and  development  of  the  root  system  of 
plants.  The  use  of  these  relationships  was  based  on 
an  examination  of  Dark -Chestnut  clay  loam  soils  in 
the  Transvolga  region  of  the  Saratov  Oblast.  (Josef- 
son-USGS) 
W72-0I170 


DETECTION  OF  HOMOCLIMATES  BY  NU- 
MERICAL ANALYSIS  WITH  REFERENCE  TO 
THE  BRIGALOW  REGION  (EASTERN  AUS- 
TRALIA) (AGRICULTURAL  IMPORTANCE), 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Pastures. 

J.  S.  Russell,  and  A.  W.  Moore. 
Agr  Meteorol.  7  (6):  455-479.  Illus.  Maps.  1970. 
Identifiers:  Agricultural,  Australia,  Brigalow,  Cli- 
mates, Detection,  Eastern,  Homo,  Numerical. 

Numerical  methods  including  similarity  coeffi- 
cients, grouping  procedures,  sequential  analysis 
and  principal  co-ordinates  analysis  are  used  to 
compare  climatic  data  from  9  stations  of  the 
brigalow  region  of  eastern  Australia  with  various 
global  stations.  Homoclimes  of  this  region  are 
postulated  in  other  parts  of  the  world,  particularly 
in  southern  Africa  and  America.  Similarities  in 
winter  and  summer  climate  of  these  areas  were  also 
determined.  In  comparing  similarity  coefficients, 
the  Canberra  Metric  has  advantages  in  the  screen- 
ing of  large  numbers  of  stations  for  the  detection  of 
homoclimates  in  the  large  computer  memory 
storage  is  not  necessary.  This  coefficient  is  less  af- 
fected by  outlier  values  than  Euclidean  Distance 
but   transformation   of  the   temperature   scale   to 


avoid  negative  values  is  necessary.  Euclidean 
Distance  is  satisfactory  for  comparing  small  num- 
bers of  stations.  The  main  advantages  of  agglom- 
crative  numerical  methods  appear  to  lie  in  studies 
of  particular  climates,  in  the  ease  with  which  large 
numbers  of  parameters  can  be  included  and  in  the 
way  that  various  periods  of  the  year  can  be  ex- 
amined.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01196 


A  SELECTION  PROCEDURE  IN  WHEAT  FOR 
STRESS  ENVIRONMENT, 

National  Inst,  of  Sciences  of  India,  New  Delhi. 

N.  N.  Roy,  and  B.  R.  Murty. 

Euphytica.  19  (4):  509-521.  1970. 

Identifiers:    Adaptation,    Drought,    Environment, 

Moisture,     Procedure,     Productivity,     Selection, 

Stress,  Wheat-M. 

A  simple  and  effective  selection  procedure  for 
identifying  lines  with  wide  adaptation  and  ability  to 
do  well  under  drought  is  outlined,  supported  with 
experimental  data  involving  diverse  and  high  yield- 
ing populations  of  bread  wheat.  The  effect  of  selec- 
tions for  local  adaptation  to  stress  environment  is 
inferior  to  that  of  selection  for  developmental  traits 
in  a  favorable  environment.  The  developmental 
characters  such  as  early  vigor  and  synchronous  til- 
lering, days  to  heading  and  ear  length  which  show 
stability  over  different  environments  are  important 
components  of  wide  adaptation  and  productivity 
under  moisture  stress.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01205 


INFLUENCE  OF  TIME  OF  HARVEST  AND  EN- 
VIRONMENTAL  FACTORS  ON  GRAIN  YIELD 
AND  MILLING  BREAKAGE  OF  PADDY, 

Central  Food  Technological  Research  Inst., 
Mysore  (India). 

K.  A.  Ranganath,  M.  K.  Bhashyam,  Rao  Y. 
Bhaskar,  and  H.  S.  R.  Desikachar. 
J  Food  Sci  Technol.  7(3):  144-147.  Ilus.  1970. 
Identifiers:  Breakage,  Environmental,  Grain,  Har- 
vest, Milling,  Moisture,  Paddy-M,  Time,  Yield. 

The  effect  of  stage  of  harvest  on  milling  breakage 
and  grain  yield  was  studied  in  4  varieties  of  paddy. 
There  was  an  optimal  moisture  content  for  harvest 
to  get  minimum  milling  breakage  for  each  variety. 
A  very  slow  increase  in  total  yield/acre  was  ob- 
served even  up  to  about  1 7%  moisture  below  which 
there  was  a  definite  decrease  with  delayed  harvest- 
ing in  a  few  varieties.  Milling  breakage  was  also 
determined  in  paddy  harvested  in  the  forenoon  and 
in  the  evening  at  different  stages  of  harvest  in  2 
varieties  over  a  2-3  wk  period.  There  was  no  dif- 
ference in  milling  breakage  as  a  result  of  drying 
caused  on  any  particular  day  even  till  a  late  stage  of 
harvest  although  cumulative  drying  over  several 
days  increased  breakage.  Protection  of  the  standing 
crop  against  dew  deposition  by  providing  a  cover 
reduced  milling  breakage.  Breakage  during  milling 
caused  by  drying  in  the  sun  during  the  day  and 
wetting  by  dew  during  nights  cumulatively  over  a  3 
wk  period  were  about  the  same  ( 10.6%  and  12.9% 
respectively).-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01206 


OBSERVATIONS  CONCERNING  THE  RELA- 
TION BETWEEN  NUMBER  AND  SIZE  OF  STO- 
MATA  COMPARING  THEIR  BEHAVIOUR  TO 
MAIZE  SHRIVELLING,  (IN  RUMANIAN), 

C.  Cojocaru,  Stela  Simon,  and  1.  Borcean. 

Inst  Agron  Timisoara  Lugr  Stiint  Ser  Agron.   11: 

239-252.  Ilus.  1968.  English  summary. 

Identifiers:  Behavior,  Maize-M,  Number,  Relation, 

Shrivelling,  Size,  Stomata. 

A  plant  was  selected  for  studying  the  3rd  and  6th 
leaves  and  the  leaf  just  below  the  ear.  The  number 
and  size  of  stomates  in  the  upper  and  lower 
epidermis,  and  in  the  superior,  middle  and  inferior 
one-third  of  the  leaf  were  determined.  The  stomate 
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r  was  larger  on  the  lower  epidermis  and  was 
um  in  the  middle.  The  stomate  size  in- 
i  from  the  lower  leaves  upward  to  the  leaves 
ie  ear.  The  N  fertilizers  increased  the  sto- 
lensity  and  size.  The  P  fertilizers  had  an  op- 
action.  The  delayed  sowing  date  caused  an 
ie  in  stomate  density  and  decreased  the  sto- 
izes.  The  different  hybrids  (HD  409,  HSL 
D  311,  208  and  103)  were  significantly  dif- 
fer stomate  size,  but  not  significantly  dif- 
fer density.  HSL  196  had  the  smallest  sto- 
rhe  response  to  drought  and  shrivelling  were 
[  Fertilizer  applications  or  sowing  on  dif- 
dates  may  influence  the  resistance  to 
ling.-Copyright  1971,  Biological  Abstracts, 

1207 


MNG  OF  CROPS  WITHOUT 

GHING, 

raluntais,  Carlow  (Ireland). 

snan. 

rRes.  9  (3):  391-400.  Illus.  1970. 

iers:  Amitrole,  Barley-M,  Crops,  Dalapon, 

rig,  Herbicides,  Paraquat,  Pea-D,  Plowing, 

,  Wheat-M. 

wheat  was  grown  for  4  yr,  barley  for  2  yr  and 
or  1  yr.  On  some  occasions  yields  following 
:al  plowing  were  equal  to  those  obtained 
anventional  plowing.  The  herbicides  dalapon 
nriitrole  T  gave  results  similar  to  those  ob- 

with  paraquat.  The  establishment  of  crops 
ing  chemical  plowing  is,  however,  considered 
veather  dependent  than  is  sowing  by  conven- 

methods— Copyright   1971,  Biological  Ab- 
i.  Inc. 
)1209 


GRAMA  RESPONSE  TO  NITROGEN 
:lipping  UNDER  TWO  SOIL  MOISTURE 
LS, 

dexico  State  Univ.,  University  Park.  Dept.  of 
Management. 

L.  Reed,  and  Don  D.  Dwyer. 
?e  Manage.  24(1):  47-51.  1971. 
fiers:  Blue,  Bouteloua-Gracilis-M,  Clipping, 
zer,  Grama-M,  Moisture,  Nitrogen,  Soil. 

s  of  N-fertilization  and  clipping  on  produc- 
ed water  use  of  blue  grama  (Bouteloua 
is)  were  evaluated  under  2  soil  moisture 
,  field  capacity  and  1/5  available  water. 
>en  increased  shoot  production  77%  on  un- 
d  plants.  Clipping  decreased  shoot  produc- 
!87%  below  the  control  averaged  across  N 
.  Soil  moisture  levels  produced  no  difference 
Ids.  Root  weights  were  decreased  an  average 
3%  below  the  control  by  clipping.  No  dif- 
:es  were  observed  in  total  water  used  between 
zed  and  unfertilized  plants  but  clipping 
ed  water  used  by  95%.  Undipped  plants  fer- 
I  with  80  lb  n/acre  used  more  water  than  un- 
zed  undipped  plants.  The  amount  of  water 
red  to  produce  a  unit  of  a  shoot  was  reduced 
when  fertilized.  Clipping  lowered  this  water 
rement  an  average  of  98%.  Nitrogen  greatly 
ised  seed  stalk  numbers  and  the  increase  in 
production  due  to  fertilization  came  primari- 
im  increased  numbers  of  seed  stalks.  —Copy- 
1971,  Biological  Abstracts,  Inc. 
01210 


!CT  OF  MINERAL  FERTILIZERS  ON 
ER  REGIME  AND  YIELD  OF  COTTON  (IN 

ilAN), 

idzhiev,  and  A.  K.  Nosov. 

kad  Nauk  Turkm  Ssr  Ser  Biol  Nauk.  3.  17-22. 

.  English  summary. 

ifiers:  Cotton-D,  Fertilizers,  Mineral,  Regime, 

spiration,  USSR,  Water,  Yield. 

:  fertilizers  intensify  transpiration  of  cotton 
s,  growing  in  North  Turkmenia.  Application 
trie,  phosphate  and  potash  fertilizers  reduces 
piration,  especially  if  applied  with  Zn  and  Cu. 


Transpiration    intensity    progresses   from    low    to 
upper  plant  layers.  Mixed  fertilizers  regulate  water 
charge  and  increase  crop  productivity-Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W72-01211 


RAINFALL  PATTERN  AND  MONTHLY 
FORAGE  YIELDS  IN  THAL  RANGES  OF 
PAKISTAN, 

Pakistan  Forest  Inst.,  Peshawar. 

C.  M.  Anwar  Khan. 

J  Range  Manage.  24  ( 1 ):  66-70.  Illus  1971. 

Identifiers:       Cenchrus-Ciliaris-M,       Dhaman-M, 

Elyonurus-Hirsutus-M,  Forage,  Karera-M, 

Monthly,  Pakistan,  Pattern,  Rainfall,  Ranges,  Thai, 

Yields. 

The  multiple  correlation  and  multiple  regression 
between  monthly  forage  yield  of  dhaman 
(Cenchrus  ciliaris  Linn.)  and  the  4  factors  of  the 
amount  of  monthly  rainfall,  the  number  of  rainy 
days  in  the  month,  the  amount  of  rainfall  during  the 
previous  month  and  the  month  of  the  growing 
period  were  positive  and  highly  significant  (0.01 
level).  The  same  multiple  relationships  for  karera 
(Elyonurus  hirsutus  Vah.)  were  significant  only  if 
rainfall  during  the  previous  month  was  not  in- 
cluded. There  were  highly  significant  positive  cor- 
relation and  regression  relationships  between 
forage  yield  and  monthly  rainfall,  for  both  species. 
For  either  species,  positive  significant  correlation 
existed  between  monthly  forage  yields  and  number 
of  rainy  days.  Dhaman  was  more  responsive  than 
karera  to  all  3  rainfall  factors  involved. -Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-01212 


A  DIFFUSIVE  RESISTANCE  POROMETER  FOR 
FIELD  USE.  I.  CONSTRUCTION, 

Rothamsted  Experiment  Station,  Harpenden  (En- 
gland). 
W.  Stiles. 

J  Appl  Ecol.  7  (3):  617-622.  Illus.  1970. 
Identifiers:   Construction,   Diffusive,   Field,   Leaf, 
Porometer,  Resistance,  Stomata. 

Details  are  given  of  the  construction  of  a  diffusion 
porometer  to  measure  the  stomatal  resistance  of 
leaf  surfaces.  The  principle  is  the  same  as  that  used 
by  van  Bavel:  water  vapor  from  inside  the  leaf  is  al- 
lowed to  diffuse  into  an  initially  dry  cup  clipped  on 
to  the  leaf,  and,  after  calibration,  the  surface  re- 
sistance is  estimated  from  the  rate  of  increase  of 
humidity  in  the  cup.  The  humidity-sensing  element 
is  sulfonated  polystyrene  and  the  possible  wide 
variety  in  size  gives  latitude  in  choice  of  cup  dimen- 
sions and  hence  in  the  range  of  leaf  sizes  on  which 
the  equipment  can  be  used. -Copy right  1971, 
Biological  Abstracts,  Inc. 
W72-01220 


A  DIFFUSIVE  RESISTANCE  POROMETER  FOR 
FIELD  USE.  U.  THEORY,  CALIBRATION  AND 
PERFORMANCE, 

Nottingham  Univ.  (England).  School  of  Agricul- 
ture. 

J.  L.  Monteith,  and  T.  A.  Bull. 
J  Appl  Ecol.  7  (3):  623-638,  Illus,  1970. 
Identifiers:  Calibration,  Cells,  Diffusive,  Epidermis, 
Field,    Guard,    Humidity,    Lamina,    Leaf,    Light, 
Mesophyll,  Performance,  Porometer,  Resistance, 
Stomata,  Temperature,  Theory,  Transpiration. 

Compared  with  other  field  techniques  for  estimat- 
ing leaf  resistances,  diffusion  porometers  of  the 
type  described  in  Stiles  (1970)  have  advantages 
outweighing  their  complexity.  Diffusion  resistance 
can  be  determined  for  each  epidermis  separately  as 
a  simple  function  of  a  measured  time.  Because  the 
response  of  the  instrument  is  independent  of  sto- 
matal or  mesophyll  geometry,  a  single  calibration 
curve  derived  from  a  set  of  standard  resistances  in 
the  laboratory  is  valid  for  all  leaves  ralarge  enough 
to  fit  the  cup.  The  leaf  is  not  subjected  to  pressure 
differences  across  the  lamina  that  might  distort  the 
stomatal  guard  cells,  and  when  the  stomata  are 


fully  open,  a  reading  can  be  made  10-20  sec  after 
the  cup  is  secured.  It  is  improbable  that  the  sto- 
matal opening  will  change  much  in  such  a  short 
time  in  response  to  small  changes  of  light  intensity 
or  relative  humidity.  Several  workers  have  at- 
tempted to  improve  the  van  Bavel  porometer  by  in- 
troducing a  small  motor-driven  fan  inside  the  cup 
to  ensure  rapid  mixing  of  the  air.  Relative  humidity 
is  then  kept  uniform  throughout  the  cup  and  in- 
creases exponentially  with  time.  Ventilation  helps 
to  keep  the  source  and  cup  isothermal  and  to 
prevent  convection,  but  with  a  motor  and  fan  at- 
tached, the  cup  is  necessarily  larger,  heavier  and 
more  awkward  to  handle  in  the  field.  The  difficulty 
of  specifying  the  dynamic  response  of  sensors  raises 
problems  of  calibration.  The  theory  established  for 
the  unventilated  cup  and  subsequent  field  tests  sug- 
gest that  ventilation  is  unnecessary  provided  a 
number  of  principles  are  followed  in  the  design. 
The  detector  should  be  plane  and  mounted  parallel 
to  the  evaporating  surface.  Transit  times  measured 
with  the  porometer  will  then  be  strictly  propor- 
tional to  the  square  of  the  diffusion  path-length, 
and  other  features  of  response  can  be  derived  from 
the  theory  of  diffusion.  To  minimize  errors  in  deter- 
mining leaf  resistance,  the  resistance  of  the  cup  it- 
self should  be  kept  small.  Ideally  the  detector 
should  be  placed  within  a  few  millimeters  of  the 
leaf  surface  but  when  stomata  are  wide  open,  the 
transit  time  would  then  be  inconveniently  short. 
Proximity  of  detector  and  leaf  would  also  help  to 
ensure  rapid  temperature  equilibration.  The  cup 
should  be  flushed  to  a  relative  humidity  ho  between 
0.5  and  0.7  to  avoid  excessively  fast  transpiration. 
The  change  of  relative  humidity  should  be  timed 
between  ha  (greater  than  0.9  ho  ..  0. 1 )  and  hb,  say 
about  0.9.  This  range  is  intended  to  give  a  measura- 
ble minimum  transit  time  for  leaves  with  fully  open 
stomata.  As  a  compromise,  the  distance  between 
source  and  detector  could  be  made  adjustable  or 
the  transit  could  be  timed  electronically.  The  tem- 
perature of  the  whole  cup  should  be  known  (to 
about  plus  or  minus  1 .5  C)  to  estimate  the  total  dif- 
fusion path  to  PLUS  OR  MINUS  2%.  In  practice, 
the  cup  temperature  will  usually  change  slowly 
enough  to  be  taken  at  the  beginning  and  end  of  a 
set  of  measurements  rather  than  for  each  separate 
leaf. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01221 


EFFECTS  OF  MOISTURE  STRESS  ON  (32)P  UP- 
TAKE BY  ROOTS  OF  ZEA  MAYS  CULTURED 
IN  SAND  AND  SOLUTION, 

Western  Illinois  Univ.,  Macomb.  Dept.  of  Biologi- 
cal Sciences. 
Lewis  D.  Dove. 

Phyton  Rev  Int  Bot  Exp.  27  (2):  149-155  Illus 
1970. 

Identifiers:  Cells,  Corn-M,  Cortex,  Cultured, 
Drought,  Epidermis,  Mannitol,  Moisture, 
Phosphorus-32,  Roots,  Sand,  Solution,  Stress, 
Sucrose,  Uptake,  Zea-Mays-M. 

Detopped  roots  and  lower  stems  of  corn  seedlings 
grown  in  solution  culture  lost  water  to  hypertonic 
mannitol  and  sucrose  solutions  in  accordance  with 
osmotic  theory.  Moisture  release  curves  of  roots 
and  lower  stems  of  solution-grown  plants,  exposed 
to  air  were  similar  to  those  produced  by  hypertonic 
solutions  except  when  surface  water  was  removed 
at  low  stresses.  One  component  of  (32)P  uptake  by 
roots  of  detopped  plants  was  strongly  inhibited  by 
moisture  stress  while  another  component  was  unaf- 
fected. Drought  destroyed  the  outer  cortex  and 
epidermis  of  roots  grown  in  sand  culture.  Roots  of 
intact  plants  were  less  sensitive  to  hypertonic  solu- 
tions than  to  exposure  to  air,  apparently  because  a 
steeper  gradient  in  water  potential  exists  from  the 
root  axis  to  the  surface  in  air  stressed  roots,  and 
although  the  mean  water  potential  was  the  same  in 
both  treatments,  the  much  lower  water  potential  of 
the  surface  of  air-stressed  roots  killed  epidermal 
and  some  cortical  cells-Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-01225 
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THE  INFLUENCE  OF  AN  INCREASED  WATER 
DEFICIT  ON  THE  GAS  EXCHANGE 
PROCESSES  IN  WHEAT  PLANTS, 

Navorsingsinstituut  Wyndunde  Wingerdbou,  Stel- 
lenbosch  (South  Africa). 
S.  J.  P.  K.  Bezuidenhout. 

TydskrNaruurwetensk.9(2/3):  144-151  Illus  1969 
English  Summary. 

Identifiers:  Cryoscopy,  Deficit,  Exchange,  Gas, 
Light,  Moisture,  Osmotic,  Photosynthesis,  Plants, 
Porometer,  Pressure,  Processes,  Respiration,  Soil, 
Stress,  Temperature,  Transpiration,  Wheat-M. 

The  photosynthetic,  respiratory  and  transpiration 
rates  of  2  wheat  cultivars,  'Scheepers'  and  'Betana,' 
were  continuously  measured  with  2  IR  gas 
analyzers  during  increased  soil  moisture  stress  and 
after  rewatering.  Stomatal  diffusion  resistance  was 
measured  with  a  self-recording  porometer.  In  addi- 
tion the  osmotic  values  of  expressed  plant  sap  were 
determined  cryoscopically.  The  test  plants  were 
grown  under  controlled  conditions  of  light  (0.12 
cal  cm-2  min-1)  and  temperature  (25  plus  or  minus 
2  C).  During  dehydration  both  cultivars  showed 
decreased  rates  of  photosynthesis,  respiration  and 
transpiration,  accompanied  by  an  increase  in 
osmotic  pressure  and  a  decrease  in  stomatal  aper- 
ture. Rehydration  resulted  in  re-establishment  of 
normal  rates  of  photosynthesis,  respiration  and 
transpiration  as  well  as  in  an  increase  in  stomatal 
aperture  and  decrease  in  osmoti  c  pressure.  When 
the  cultivars  were  compared  as  to  their  ability  to 
withstand  increased  dehydration  and  to  recover 
after  being  rewatered,  it  was  apparent  that  the  cul- 
tivar  'Scheepers'  has  a  higher  osmotic  pressure  and 
can  lose  a  greater  amount  of  water  before  its 
physiological  processes  are  disturbed  by  a  water 
deficit.  After  rewatering,  cultivar  'Scheepers' 
regained  its  normal  photosynthetic,  respiratory  and 
transpiration  rates  sooner  than  cultivar  'Betana.'  It 
appears  that  'Scheepers'  is  better  adapted  to  regu- 
late its  internal  water  balance  than  'Betana.'— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01226 


OVERWINTER  PRECIPITATION  STORAGE  IN 
IRRIGATED  AND  NONIRRIGATED  CHIN 
LOAM  SOIL, 

Department  of  Agriculture,  Lethbridge  (Alberta). 
Research  Station. 
E.  H.  Hobbs,  and  K.  K.  Krogman. 
Can  J  Soil  Sci.  5 1  ( 1 ):  1 3- 1 8  Illus  1971. 
Identifiers:  Autumn,  Barley-M,  Beet-D,  Canada, 
Chin,    Clover-D,    Corn-M,    Irrigated,    Irrigation, 
Loam,  Moisture,  Nonirrigated,  Overwinter,  Prairie, 
Precipitation,  Soil,  Storage. 

Overwinter  changes  in  root  zone  soil  moisture  were 
recorded  for  4  crops  (barley,  clover,  beets,  corn) 
under  4  moisture  regimes  during  8  seasons.  Storage 
in  the  soil  of  overwinter  precipitations  was  inverse- 
ly related  to  the  soil  moisture  content  at  harvests. 
Gains  of  soil  moisture  were  directly  related  to 
spring  precipitation  but  not  to  fall  or  winter 
precipitation.  In  the  irrigated  areas  of  the  Canadian 
prairies,  fall  irrigation  is  advisable  when  soil 
moisture  at  harvest  is  in  the  lower  half  of  the  availa- 
ble moisture  range. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01233 


THE  HYGIENIC  EVALUATION  OF  GOOD 
CROPS  GROWN  IN  SOIL  IRRIGATED  WITH 
INDUSTRIAL  WASTE  WATER,  (IN  RUSSIAN), 

Kiev  Inst,  of  Nutritional  Hygiene  (USSR). 

N.  M.  Vorob'eva,  V.  S.  Lapchenko,  and  Z.  A. 

Shalya. 

Vop  Pitan.  29  (4):  85-86.  1970. 

Identifiers:    Beet-D,    Chloride,    Corn-M,    Crops, 

Food,    Grown,     Hygienic,     Industrial,    Irrigated, 

Mouse,  Negative,  Poly,  Production,  Puppy,  Soil, 

Sugar,  Thyroid. 

Irrigation  with  waste  water  from  polyvinyl  chloride 
production  was  carried  out  2  times  during  the 
growing  season.  The  last  irrigation  was  carried  out 
1-1   1/2  mo  before  harvest  of  corn  or  sugar  beets. 


White  mice  and  puppies  were  fed  for  6  mo  with  the 
harvested  vegetation.  No  significant  changes  were 
found  in  leukocytes,  erythrocytes,  Hb  content 
blood  sugar  level,  hippuric  acid  in  urine  and 
vitamin  C  content  of  liver,  kidney  and  adrenals. 
The  harvest  and  composition  of  vegetation  from 
experimental  fields  did  not  differ  from  the  control. - 
-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01243 


STUDIES  ON  WATER  MOVEMENT  AND 
DISPERSION  OF  MOSQUITO  LARVAE,  WITH 
SPECIAL  REFERENCE  TO  CONTROL  IN  RICE 
FIELDS, 

Microbiological  Research  Establishment,  Salisbury 

(England). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01255 


MEASUREMENT  OF  RELATIVE  TURGIDITY 
AND  CELL  SAP  CONCENTRATION  OF  PLANT 
LEAVES  FOR  SCHEDULING  IRUGATION, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Coll.  of 
Agriculture. 
Ramadhar  Singh. 

J  Indian  Soc  Soil  Sci.  18  (2):  215-220.  Illus.  1970. 
Identifiers:  Bean-D,  Cabbage-D,  Cell,  Concentra- 
tion, Irrigation,  Leaves,  Lettuce-D,  Measurement, 
Moisture,  Plant,  Sap,  Scheduling,  Snap,  Soil,  Tur- 
gidity. 

Cabbage,  snapbeans,  and  lettuce  were  grown  in  the 
field  at  various  soil  moisture  stresses.  The  relative 
turgidity  of  plant  leaves  decreased  and  cell  sap  con- 
centration increased  as  the  soil  moisture  stress  in- 
creased. This  relationship  was  true  only  up  to  about 
4  bars  soil  moisture  stress.  Thereafter,  the  increas- 
ing soil  moisture  stress  had  no  significant  effect. 
The  climatic  condition  and  plant  species  also  affect 
these  leaf  properties.  For  scheduling  irrigation  in 
the  field,  measurements  of  these  properties  can  be 
used  successfully  if  properly  corrected  with  factors 
affecting  them  and  the  growth  and  yield  of  crops.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01260 


PLANT  WATER  STATUS  OF  APPLE  TREES 
AND  ITS  MEASUREMENT  IN  THE  FIELD:  I. 
THE  DYE  TECHNIQUE  FOR  MEASUREMENT 
OF  LEAF  WATER  POTENTIAL, 

Department  of  Primary  Industries,  Applethorpe 
(Australia).  Granite  Belt  Horticulture  Research 
Station. 

K.  R.  Chapman. 

Queens!  J  Agr  Anim  Sci.  27  (2):  203-209.  Illus. 
1970. 

Identifiers:  Apple-D,  Dye,  Field,  Leaf,  Measure- 
ment, Method,  Plant,  Potential,  Shardakovs, 
Technique,  Trees,  Water. 

A  suitable  field  index  of  plant  water  stress  was 
required  for  studies  involving  water  usage  by  apple 
trees.  A  dye  technique,  developed  after  Shar- 
dakov's  technique,  and  modified  for  use  with  leaf 
discs,  is  described.  An  assessment  of  the  effects  of 
disc  size  and  equilibration  time  on  measured  water 
potentials  is  made  for  3  apple  varieties  under  dif- 
ferent stress  conditions.  The  larger  disc  size  (16 
mm  diam.)  and  an  equilibration  time  of  4  hr  were 
chosen  to  minimize  early  'time'  effects  and  con- 
tamination errors,  which  are  discussed  in  relation 
to  measured  potentials.— Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-01271 


PLANT   WATER   STATUS   OF  APPLE   TREES 

AND  ITS  MEASUREMENT  IN  THE  FIELD:  II. 

COMPARISON  OF  THE  DYE  TECHNIQUE  AND 

THE  VAPOUR  EQUDLIBRATION  TECHNIQUE 

FOR     MEASUREMENT     OF     LEAF     WATER 

POTENTIAL, 

Department  of  Primary   Industries,   Applethorpe 

(Australia).   Granite   Belt   Horticulture   Research 

Station. 

K.  R.  Chapman. 


Queensl  J  Agr  Anim  Sci.  27  (2):  211-214.  Ill 

1970. 

Identifiers:    Apple-D,    Dye,    Equilibration,   Fie 

Leaf,    Measurement,    Method,    Plant,    Potent 

Shardakovs,  Slatyers,  Technique,  Trees,  Vapor. 

The  dye  technique,  developed  after  Shardakc 
method,  for  the  measurement  of  leaf  water  pot 
tials  may  be  subject  to  contamination  errors  or 
rors  arising  from  solute  uptake  by  leaf  discs, 
measure  of  this  total  error  arising  from  th 
sources  was  made  by  a  comparison  of  the  < 
method  with  Slatyer's  vapor  equilibrati 
technique.  Differences  in  leaf  water  potent] 
measured  with  the  2  techniques  were  small  a 
limits  were  not  in  excess  of  plus  or  minus  1  atm 
the  3  apple  varieties  tested.  The  accuracy,  sp< 
and  portability  of  the  dye  method  should  make  t 
method  quite  suitable  for  field  measurements 
plant  water  stress  in  apple  trees.— Copyright  19' 
Biological  Abstracts,  Inc. 
W72-01272 


PLANT   WATER   STATUS   OF  APPLE   TRE 

AND  ITS  MEASUREMENT  IN  THE  FIELD:  1 

SOME    SOURCES    OF    VARIATION    IN    Tl 

WATER  POTENTIAL  OF  APPLE  LEAVES 

THE  FBELD, 

Department  of  Primary   Industries,   Applethoi 

(Australia).   Granite  Belt  Horticulture   Reseai 

Station. 

K.  R.  Chapman. 

Queensl  J  Agr  Anim  Sci.  27  ( 2 ):  2 1 5-2 1 8 .  1 970. 

Identifiers:    Apple-D,    Crop,    Distribution,    D 

Field,  Height,  Insertion,  Leaf,  Leaves,  Measu 

ment,  Plant,  Potential,  Stress,  Technique,  Trees. 

Leaf  water  potentials  may  vary  with  leaf  inserti 
height  for  some  species,  giving  rise  to  errors  dep< 
dent  on  sampling  heights.  Leaf  position  and  l< 
age  at  one  insertion  height  could  also  influer 
measured  water  potentials.  For  the  apple  tree,  It 
water  potentials  determined  with  the  dye  techniq 
differed  with  insertion  height.  These  different 
were  appreciable  and  point  to  the  need  for  sfc 
dardizing  sampling  height  for  routine  stress  mi 
surement.  With  different  leaf  ages  and  positic 
some  differences  in  observed  leaf  potentials  wt 
noted;  therefore  both  of  these  also  need  to  be  sts 
dardized  in  sampling  procedures.  Stress  conditic 
corp  distribution,  fruit-bearing  characterise 
competition  between  young  and  mature  leaves,  a 
the  relationships  between  leaf  and  fruit  wal 
potentials  can  all  influence  observed  differences 
leaf  potentials  with  height,  age  and  positic 
Further  studies  are  required  to  evaluate  more  cai 
fully  the  specific  reasons  for  the  observed  d 
ferences  with  each  apple  variety.—Copyright  19" 
Biological  Abstracts,  Inc. 
W72-01273 


PLANT   WATER   STATUS   OF  APPLE   TRE1 

AND  ITS  MEASUREMENT  IN  THE  FIELD:  I 

STOMATAL    APERTURE,    DETERMINED    I 

INFILTRATION  SCORING,  AS  AN  INDEX  ( 

LEAF  WATER  POTENTIAL, 

Department  of  Primary   Industries,   Applethro| 

(Australia).   Granite   Belt  Horticulture   Resean 

Station. 

K.  R.  Chapman. 

Queensl  J  AgT  Anim  Sci.  27  (2):  219-224.  Ilk 

1970. 

Identifiers:      Aperture,      Apple-D,      Determine 

Evaporation,  Field,  Index,  Infiltration,  Irrigatio 

Leaf,  Light,  Measurement,  Plant,  Potential,  Sec 

ing,  Stomatal,  Trees,  Water,  Wind. 

Stomatal  aperture  has  been  used  by  a  number 
workers  as  a  physiological  indicator  of  plant  wat 
status.  With  apples,  early  work  shows  that  stomat 
aperture  may  provide  a  useful  and  sensitive  me 
sure  of  plant  responses  to  applied  water  and  tl 
onset  of  stress  conditions.  Apertures  were  assessf 
in  the  field  with  an  infiltration  technique  usii 
liquid  medicinal  paraffin  in  preference  to  a  diff 
sion  porometer,  which  presented  construction  di 
faculties.  Infiltration  scores  at  almost  complete  st< 
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ital  closure  (which  was  assessed  microscopically 
r  3  apple  varieties)  were  recorded  as  an  approxi- 
ition  of  permanent  wilting  point.  Values  for  the  3 
rieties  differed,  this  being  attributed  to  the  rela- 
e  pubescence  of  the  ventral  leaf  surfaces.  The 
ationship  between  stomatal  aperture  and  leaf 
iter  potential  was  established  for  3  apple  varie- 
s,  since  all  plant  water  status  measurements 
juld  be  related  back  to  water  potential.  The  scor- 
>  technique  for  stomatal  aperture  was  somewhat 
s  accurate  than  the  dye  method  for  assessing  leaf 
iter  potential;  however,  the  technique  was  faster 
d  more  sensitive  than  the  relative  water  content 
:thod.  Problems  of  reduced  light  intensity,  in- 
;ased  wind  speed,  time  of  day  for  testing  and  the 
aporative  environment  are  discussed  in  relation 
the  use  of  infiltration  scoring  for  stomatal  aper- 
■e  of  apple  trees  in  the  Stanthorpe  district  of 
ath-eastern  Queensland.  It  appears  that  while  in- 
xation  scoring  for  apertures  may  be  somewhat 
s  accurate,  the  fact  that  stomatal  aperture 
iponds  quickly  to  the  onset  of  stress  may  partly 
mpensate  for  this  inaccuracy,  and  makes  the 
:thod  suitable  for  field  irrigation  indexing. - 
tpyright  1971,  Biological  Abstracts,  Inc. 
72-01274 


.ANT  WATER  STATUS  OF  APPLE  TREES 
W  ITS  MEASUREMENT  IN  THE  FIELD:  V. 
IE  DYE  TECHNIQUE  FOR  THE  MEASURE- 
ENT  OF  FRUIT  WATER  POTENTIAL, 

;partment  of  Primary   Industries,   Applethorpe 

lustralia).   Granite   Belt   Horticulture   Research 

at  ion. 

R.  Chapman. 

jeensl  J  Agr  Anim  Sci.  27  (2):  225-229.  Illus. 

70. 

entifiers:  Apple-D,  Dye,  Field,  Fruit,  Measure- 

ent.  Plant,  Potential,  Technique,  Trees. 

"the  techniques  available  for  the  measurement  of 
iter  potentials  in  plant  storage  organs,  most  are 
convenient  and  unsatisfactory  for  field  use.  The 
e  method,  a  densiometric  technique,  was 
veloped  for  the  measurement  of  apple  fruit  water 
Hernials  in  the  field.  A  description  of  the 
chnique  is  given.  Provided  precautions  relating  to 
iit  exposure,  equilibration  time  and  fruit  inser- 
>n  height  are  observed,  the  technique  appears  to 
:  satisfactory  for  field  use.  The  causal  effects  of 
triable  fruit  insertion  heights  on  fruit  water  poten- 
ils  require  further  investigation.— Copyright  1971, 
ological  Abstracts,  Inc. 
72-01275 


ESPONSE  OF  CABBAGE  CROWN  NORTH  OF 
4TITUDE  60  DEG.  N  TO  PLASTIC  MULCH, 
IDGING,  AND  ROW  ORIENTATION, 

epartment  of  Agriculture,  Morden  (Manitoba). 

esearch  Station. 

.  H.Gubbels. 

an  J  Plant  Sci.  51  (1):  17-20.  Illus.  1971. 

entifiers:  Cabbage-D,  Degrees,  Grown,  Growth, 

atitude.    Mositure,   Mulch,    North,   Orientation, 

lastic,  Ridging,  Row,  Soil,  Temperature,  Yield. 

he  effects  of  clear  polyethylene  mulch,  soil  ridges, 
id  row  orientation  on  soil  temperature,  soil 
oisture  and  crop  growth  were  studied  in  field  ex- 
:riments  north  of  latitude  60  deg.,  with  cabbage 
i  the  test  crop.  Mulch  increased  soil  temperature 
id  cabbage  yield  regardless  of  ridge  type  and  row 
rientation.  Soil  temperature  differences  between 
ulched  plots  were  small  at  8:00  a.m.  but  large  at 
30  p.m.  The  highest  temperatures  at  3:30  p.m. 
ere  obtained  in  the  even-ridge,  followed  in 
ecreasing  order  by  uneven-ridged,  no-ridged  and 
ouble-ridge  treatments.  Soil  moisture  levels  were 
>wer  in  the  mulched  single-ridge  plots  than  in  the 
lulched  double-ridge  and  no-ridged  plots.  No  dif- 
srences  were  found  between  single  ridges  running 
orth-south  and  single  ridges  running  east-west. ~ 
opyright  1971,  Biological  Abstracts,  Inc. 
/72-01276 


ECOLOGICAL  STUDIES  ON  THE  WEEDS  OF 
AGRICULTURAL  FIELDS:  I.  PERSISTENCE  OF 
PORTULACA  QUADRIFIDA  L.  AGAINST 
DESICCATION, 

Shivaji  Coll.,  New  Delhi  (India). 

Satya  Prakash  Shukla. 

Proc  Nat  Acad  Sci  India  Sect  B  Biol  Sci.  39  (1/2): 

145-157.  Ilus.  1970. 

Identifiers:  Agricultural,  Avoidance,  Desiccation, 

Drought,  Ecological,  Fields,  Fragmentation,  Portu- 

lada-Quadrifida-D,        Propagation,        Tolerance, 

Weeds. 

Drought-tolerance  and  drought-avoidance  were 
studied.  Anatomical  features  contributing  to  the 
xerophytic  nature  of  the  weed  are  noted.  Under 
sub-lethal  desiccation  the  weed  may  propagate  by 
fragmentation.  Drought  as  a  control  measure  may 
not  be  very  effective.  This  weed  is  a  migrant  from 
xeric  habitats.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01302 


DOES    THE    MOON    INFLUENCE    LIFE    ON 
EARTH, 

Massandro.  10a 

Flora  (Quito).  13  (47-50):  219-223.  1969. 
Identifiers:  Climate,  Crops,  Earth,  Human,  Life, 
Moon,  Superstitions. 

Ancient  superstitions  about  the  supposed  influence 
of  the  moon  on  human  life  and  on  crops  are 
reviewed  and  discarded.  Its  effect  on  the  tides  is 
sustained,  while  influences  on  the  wind,  rain  and 
seasons  are  placed  in  the  doubtful  category.— Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-01323 


EFFECTS  OF  PESTICIDE  USAGE  ON  WATER 
QUALITY, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01326 


ECONOMIC  STUDIES  ON  PRODUCTIVITY  OF 
IRRIGATED  CROPS  AND  SOURCES  OF  IR- 
RIGATION IN  UTTAR  PRADESH, 

Indian    Council   of   Agricultural    Research,   New 

Delhi    (India);    and    Uttar    Pradesh    Agricultural 

Univ.,   Naini  Tal   (India).    Dept.   of  Agricultural 

Economics. 

A.  Singh,  I.  J.  Singh,  and  V.  K.  Berry. 

Indian  Journal  of  Agricultural  Science,  Vol  41,  No 

5,  p  427-430,  May,  1971.  3  tab. 

Descriptors:    *Irrigation   water,    *Crop   response, 

♦Marginal    productivity,     *Net    profit.    Variable 

costs,  Economic  efficiency,  Irrigation  efficiency, 

Rotations. 

Identifiers:  Pantnagar  (India). 

Data  obtained  from  Uttar  Pradesh  Agricultural 
University,  Pantnagar,  in  1967-68  were  utilized  to 
estimate  ( 1 )  the  yield  potential  of  different  crop 
rotations  with  irrigation,  (2)  marginal  profit  with  ir- 
rigation facilities  for  potato  and  Indian  rape  crops, 
(3)  the  marginal-value  productivity  of  irrigation 
water,  and  (4)  the  cost  of  irrigation  by  different 
sources.  Results  indicated  that  with  irrigation  a  net 
income  of  Rs  10,344  per  ha  was  earned  from  a  ma- 
ize, Indian  rape,  wheat,  cowpea  rotation.  Without 
irrigation,  only  Rs  2,183  per  ha  was  earned  from  a 
maize,  wheat  rotation.  With  irrigation  facilities  an 
additional  net  profit  of  about  Rs  90  per  day  per  ha 
from  potato  or  about  Rs  35  per  day  per  ha  from  In- 
dian rape  was  earned.  The  marginal-value  produc- 
tivity to  irrigation  water  diminished  and  became 
zero  when  15.27  ha-cm  of  water  was  applied  to 
wheat,  indicating  that  irrigation  water  was  al- 
located efficiently.  The  efficiency  of  irrigation 
channels  was  the  only  factor  contributing  to  varia- 
tion in  the  cost  of  irrigation  water,  implying  that  the 
water  supplied  to  the  fields  was  proportional  to  the 
efficiency  of  the  channels  used.  (Settle-Wisconsin) 
W72-01346 


EVALUATION  OF  INVESTMENT  IN  IRRIGA- 
TION UNDER  RISK, 

Illinois    Univ.,    Urbana.     Dept.    of    Agricultural 

Economics. 

M.  A.  A.  El-Saadi. 

Illinois  University  at  Urbana-Champaign,  Urbana, 

Illinois,  Ph.D.  Thesis,  July,  1971.  133  p,  2  fig,  26 

tab,  48  ref.  OWRR  B-049-I11  ( 1 ). 

Descriptors:  "Illinois,  *Risks,  "Investment,  "Sup- 
plemental irrigation,  Statistical  models,  Decision 
making,  Future  planning  (Projected),  Evaluation. 
Identifiers:  Utility  function. 

Because  of  the  interest  among  farmers  in  adopting 
supplemental  irrigation,  investment  and  production 
decisions  need  to  be  analyzed  under  the  typical 
dynamic  and  uncertain  conditions  of  farming.  The 
financial  consequences  of  irrigation  were  estimated 
and  evaluated  for  an  irrigated  farm  over  a  10-year 
period  in  Mason  County,  Illinois,  and  were 
described  in  terms  of  parameters  representing 
present  and  future  conditions.  A  simulation  model 
was  used  to  estimate  the  variance  and  mean  values 
of  five  financial  criterion  functions  (farm  opera- 
tor's utility  functions)  and  four  farm  policies 
representing  stages  in  the  expansion  of  irrigation  in 
100-acre  increments.  The  financial  criterion  in- 
cluded (1)  annual  cash  operating  income,  (2)  an- 
nual net  cash  operating  income,  (3)  annual  net 
farm  income,  (4)  accumulated  cash  and  (5)  accu- 
mulated net  worth.  'F'  and  1'  tests  were  conducted 
to  detect  statistically  significant  differences  in  the 
variance  and  mean  values  among  alternative  plans. 
The  plans  were  then  ranked  and  the  farm  operator 
chose  one  according  to  his  utility  function  (accu- 
mulated cash,  in  this  case)  and  his  desire  to  in- 
crease irrigation.  The  results  provide  a  general 
method  of  policy  evaluation  under  risk  by  simula- 
tion, applicable  to  other  farm  operators  making  in- 
vestment decisions  under  similar  physical  and 
economic  conditions.  (Haugh-Wisconsin) 
W72-01351 


WATER  FOR  INDUSTRY  AND  AGRICULTURE 
IN  WASHINGTON  COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.,      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  03E. 

W72-01399 


RESEARCH  PROGRESS  REPORT--1970:  PAN- 
HANDLE RESEARCH  STATION,  GOODWELL, 
OKLAHOMA. 

Oklahoma  State  Univ.,  Goodwell.  Panhandle  Ex- 
periment Station. 

Oklahoma  Agricultural  Experiment  Station, 
Progress  Report  P-64 1 ,  October  1 970.  3  5  p. 

Descriptors:  "Oklahoma,  "Precipitation  (At- 
mospheric), "Evaporation,  "Irrigation,  "Mositure, 
Rainfall,  Humidity,  Growing  season,  Wind  valocity, 
Groundwater,  Crop  production,  Grains  (Crops), 
Forages,  Sorghum,  Specialty  crops.  Soil  manage- 
ment. Drought  resistance,  Irrigation  effects.  Irriga- 
tion efficiency,  Moisture  uptake. 
Identifiers:  Semi-arid  lands. 

A  research  progress  report  of  a  semi-arid  agricul- 
tural station  in  the  Oklahoma  panhandle.  The  1969 
precipitation  and  evaporation  was  20.07  and  73.1 1 
inches  respectively.  The  43-acre  station  has  a  59- 
year  precipitation  average  of  17.32  inches.  Low 
rainfall  and  humidity,  long  growing  season,  and 
high  wind  velocities  necessitate  groundwater  irriga- 
tion to  insure  stable  crop  production.  The  16  in- 
vestigations are  divided  into  small-grain,  grain  and 
forage  sorghum,  forage  crops,  special  crops,  and 
crop  and  soil  management  studies.  Drought  re- 
sistance, irrigation  effects  and  efficiency,  and 
moisture-use  efficiency  are  important  aspects  of 
this  project.  (Popkin- Arizona) 
W72-01444 


AIR,  WATER  AND  SOIL  POLLUTION. 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  05G. 
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W72-01446 


HERBICIDAL  CONTROL  OF  CROTON, 

Agricultural    Research    Service,    Beltsville,    Md. 

Crops  Research  Div. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01457 


CONTROLLING  INTERNAL  PLANT  WATER 
BALANCE  THROUGH  MICROCLIMATE 
MANIPULATION, 

Michigan  State  Dept.  of  Univ.,  East  Lansing.  Dept 

of  Horticulture. 

P.  A.  Gerakis,  and  R.  L.  Carolus. 

Agrochimica  August-October  1970,  Vol  14,  No  5- 

6,  p  441-452.  1  tab,  1  fig,  67  ref. 

Descriptors:  *Water  balance,  *Microclimatology, 
•Crop  production,  *  Water  requirements,  *Mist  ir- 
rigation, Control,  Plant  growth  regulators,  Plant 
physiology,  Physiological  ecology,  Optimization, 
Irrigation  efficiency,  Irrigation  practices,  Evapora- 
tion, Transpiration,  Photosynthesis,  Respiration, 
Translocation,  Consumptive  use.  Air  temperature, 
Solar  radiation,  Humidity,  Sprinkler  irrigation, 
Water  conservation,  Cooling. 

This  paper  points  out  the  importance  of  climate  in 
the  study  of  internal  water  balance  and  physiologi- 
cal processes  of  crops.  It  discusses  the  potentialities 
of  manipulating  crop  microclimate  through 
evaporative  cooling  to  optimize  irrigation  efficien- 
cy. Evaporation,  transpiration,  photosynthesis, 
respiration,  translocation  and  water  needs  for  crops 
are  evaluated  in  terms  of  climatic  factors  on  plant 
water  balance.  Air  temperature,  radiation  and  hu- 
midity are  the  most  important  controls  for  water 
balance.  Crop  shading  and  field  misting  (sprinkler 
irrigation)  are  advocated  microclimatological 
techniques  for  manipulating  plant  water  balance. 
(Popkin- Arizona) 
W72-01458 


OBSERVATIONS  ON  THE  FUNCTIONAL  AC- 
TION OF  DICAMBA  (2-METHOXY-3,  6 
DICHLOROBENZOIC  ACID)  IN  CYPERUS 
ROTUNDUS, 

Instituto  Agronomico,  Campinas,  (Brazil).  Section 

of  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01459 


LEAF  ENLARGEMENT  AND  METABOLIC 
RATES  IN  CORN,  SOYBEAN  AND  SUN- 
FLOWER AT  VARIOUS  LEAF  WATER  POTEN- 
TIALS, 

Illinois,  Univ.,  Urbana.  Dept  of  Botany. 

For  primary  bibliographic  entry  see  Field  021. 

W72-01460 


UNIVERSITY  CREATES  DESERT  FARM  AS 
MODEL  FOR  WORLD'S  ARID  AREAS,  21NEWS 
FROM  THE  HEBREW  UNIVERSITY  OF 
JERUSALEM,  NO.  5-6,  MAY-JUNE  1971,  P.  1- 
-14,  2  FIG. 

Hebrew  Univ.  Jerusalem  (Israel).  Dept.  of  Informa- 
tion and  Public  Affairs. 


Descriptors:  "Crop  production,  *  Irrigation  prac- 
tices, 'Water  conservation,  *Land  reclamation, 
•Cultivation,  Arid  lands,  Farm  management,  Ex- 
perimental farms.  Runoff,  Rainfall,  Nuts,  Fruit 
crops,  Vegetable  crops,  Barley,  Wheat,  Oats,  Alfal- 
fa, Training,  Costs,  History,  Climates,  Terracing, 
Water  distribution  (Applied). 
Identifiers:  *Israel,  *Negev. 

A  large  12-year  old  desert  farm  in  the  Negev 
demonstrates  that  bountiful  crops  can  be  grown  in 
arid  areas  without  conventional  irrigation.  Water 
conservation;  land  reclamation;  and  desert  cultiva- 
tion of  nuts,  fruits,  vegetables,  barley,  wheat,  oats 
and  alfalfa  are  primary  areas  of  interest.  The  3750- 
acre  farm  is  near  Wadi  Mashash,  20  km  south  of 


Beersheba.  The  ancient  parctice  of  runoff  farming 
provides  a  center  of  focus  for  this  international 
training  school  for  hydrologists.  The  runoff  system 
is  simple  and  inexpensive.  Runoff  water  is  collected 
from  sparse  winter  rains  over  a  large  region  and 
concentrated  on  a  much  smaller  area.  Experience 
in  botany,  archeology,  ecology,  hydrology,  and 
water  engineering  is  combined  to  husband  every 
drop  rain  water  by  terracing  and  modern  water  dis- 
tribution. (Popkin-Arizona) 
W72-01461 


ON  THE  QUESTION  OF  THE  EXISTENCE  OF 
SINGULARITIES  IN  THE  SUMMER  RAINFALL 
OF  THE  SOUTH  AFRICAN  MAIZE  GROWING 
REGION, 

Weather  Bureau,  Pretoria  (South  Africa). 

W.  L.  Hofmeyr. 

Notos,  Vol.  18,  No.  1/4,  p.  71-78,1969. 

Descriptors:  *Crops,  *Dry  farming,  *Dry  farming, 
•Rainfall  disposition,  'Droughts,  Climatic  data, 
Semiarid  climates,  Statistical  methods,  Summer. 

Dryland  farming  in  the  Maize  Triangle  of  the  South 
African  plateau  begins  in  November  and  flowering 
occurs  in  January.  The  appearance  of  rain  in  the 
latter  month  is  therefore  a  decisive  factor  in  suc- 
cessful maize  production.  A  study  was  undertaken 
to  determine  whether,  in  fact,  observed  rainfall 
anomalies  at  this  critical  stage  are  singularities.  The 
analysis  was  confined  to  the  4  highest  rainfall 
months,  November  to  February.  A  semi- 
logarithmic  relationship  was  found  to  exist  between 
the  frequencies  of  dry  and  wet  spells  and  their  du- 
rations. Singularities  do  not  exist  in  the  sense  that 
spells  are  longer  in  one  month  than  in  another. 
When  the  number  of  days  of  rain  or  no  rain  was 
plotted  against  the  duration  of  rainy  and  dry  spells, 
damped  aperiodic  oscillations  were  obtained  and 
their  general  exponential  forms  were  derived.  Most 
consecutive  days  of  rain,  or  alternately,  of  no  rain, 
are  associated  with  spells  of  2  or  3  days  duration. 
( Casey-Arizona ) 
W72-01464 


DIVISION  OF  PLANT  SOIL  AND  WATER 
SCIENCE, 

Nevada  Univ.,  Reno.  Div.  of  Plant  Soil  and  Water 

Science. 

R.A.Young. 

Nevada  Ranch  and  Home  Review,  Spring   1970, 

Vol.4,  No.  7,  p.  3-5.  9  fig. 

Descriptors:  *Crop  production,  *Soil  management, 
•Waste  management  (Applied),  *Water  policy, 
•Nevada,  Climatology,  Field  crops.  Horticulture, 
Irrigation,  Drainage,  Plant  pathology,  Soil  science, 
Weeds,  Alfalfa,  Forestry,  Hydrology,  Soil  surveys, 
Universities. 

Resources  and  management  of  plants,  soil  and 
water  is  the  scope  of  interest  of  the  Division  of 
Plant,  Soil  and  Water  Science,  University  of 
Nevada.  Programs  cover  bioclimatology,  field 
crops,  horticulture,  irrigation  and  drainage,  plant 
pathology,  soil  and  weed  science.  Alfalfa  is  a  major 
study  area  throughout  Nevada.  Soil,  forestry,  ir- 
rigation and  hydrologic  investigations  are  being 
developed  as  a  base  for  a  statewide  water  plan. 
(Popkin-Arizona) 
W72-01465 


DIVISION  OF  AGRICULTURAL  AND 
RESOURCE  ECONOMICS, 

Nevada   Univ.,    Reno.    Div.    of  Agricultural   and 

Resource  Economics. 

J.  R.  Garrett. 

Nevada  Ranch  and  Home  Review,  Vol.   No.  7, 

Spring  1970,  p.  9-1 1.  6  fig. 

Descriptors:  'Economic  impact,  Water  resources, 
•Land  use,  *Recreation,  'Community  develop- 
ment. Agriculture,  Water  utilization,  Nevada, 
Limiting  factors,  Water  management  (Applied), 
Basins,  Grazing,  Water  demand,  Sewers,  Crop 
production,  Marketing,  Irrigation. 


Water  resource  use,  land  resources,  recreation, 
community  development  and  agriculture  are 
discussed  in  terms  of  Nevada's  economic  develop- 
ment. Water  is  a  major  limiting  factor  on  the 
economy.  Local  water  management  projects  in 
various  basins  are  discussed.  Water-based  recrea- 
tion and  grazing  fees  are  economically  important. 
Agriculture  and  agribusiness  is  linked  to  crop 
production,  marketing,  and  implicitly,  to  irrigation. 
( Popkin-Arizona ) 
W72-01466 


COLLEGE  SEES  NEED  FOR  RESOURCE 
MANAGEMENT...THUS  NEED  FOR  A 
RENEWABLE  NATURAL  RESOURCES  DIVI- 
SION, 

Nevada  Univ.,  Reno.  Div.  of  Renewable  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01467 


SOIL  AND  WATER, 

R.  F.  Loxton. 

South  African  Journal  of  Science,  Vol.  67,  No.  3,  p. 

137- 139,  March  1971.  2  tab. 

Descriptors:  'Arid  lands,  'Irrigation  practices,  •Ir- 
rigation efficiency,   *Soil  properties,  Humid  cli- 
mates, Rainfall,  Soil  types,  Land  management,  En- 
vironmental effects,  Water  utilization. 
Identifiers:  *South  Africa. 

In  South  Africa,  agriculture  has  historically  en- 
joyed a  privileged  position  with  respect  to  water 
use.  A  national  obsession  for  self-sufficiency  in  all 
things,  particularly  food  production,  has  been 
translated  into  various  'make  the  desert  bloom' 
projects.  It  is  asserted  this  unrealistic  view  has 
resulted  in  gross  misappropriation  of  limited  na- 
tional water  supplies.  Arid  land  irrigation  schemes 
have  achieved  spectacular  successes  in  the  conver- 
sion of  barren  waste  lands  to  productive  agricul- 
ture, but  the  gains  have  been  more  apparent  than 
real.  Such  regions  have  experienced  great  problems 
in  drainage  and  soil  salinity.  Tables  are  presented 
showing  the  efficiency  of  water  use  of  maize  under 
varying  climatic  conditions.  Without  question,  the 
most  effective  water  use  was  accomplished  in  more 
moist  regions  (S30  in.  rainfall  per  year).  It  is  there- 
fore argued  that  the  irrigation  potential  of  more 
humid  regions  should  be  exploited  at  the  expense 
of  the  arid  regions.  Although  soil  problems  are  the 
major  barrier  to  agriculture  in  the  arid  lands,  some 
limited  development  may  be  possible  by  careful 
land  management,  and  some  possible  approaches 
are  briefly  discussed.  (Casey-Arizona) 
W72-01471 


THE  EFFECT  OF  SPRINKLING  INTENSITY 
AND  SOIL  TYPE  ON  OXYGEN  FLUX  DURING 
IRRIGATION  AND  DRAINAGE, 

Hebrew  Univ.,  Rehovoth  (Israel).  Dept.  of  Irriga- 
tion. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-01525 


INFILTRATION  FROM  A  TRICKLE  SOURCE: 
I.  MATHEMATICAL  MODELS, 

Weizmann   Inst,   of  Science,   Rehovoth    (Israel). 

Dept.  of  Applied  Mathematics. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-01526 


INFILTRATION  FROM  A  TRICKLE  SOURCE: 
U.  EXPERIMENTAL  DATA  AND  THEORETI- 
CAL PREDICTIONS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-01527 


STEADY       INFILTRATION       FROM       POINT 
SOURCES,  CAVITD2S,  AND  BASINS, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  02G. 
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72-01528 

GHT   FROST   DAMAGE   WITH   FERTILIZA- 
ON, 

F.  Trierweiler. 

tter  Crops  Plant  Food.  60(1):  1971.  16-18. 

mtifiers:    Absorption,   Corn-M,    Damage,    Fer- 

zation,  Fight,  Frost,  Heat,  Moisture,  Retention, 

il. 

72-01594 


GAR  BEETS-D  IN  ARIZONA, 

E.  Dennis,  and  J.  M.  Nelson. 

liv  Ariz  Coop  Ext  Serv  Bull.  A-71:  1970.  1-6. 

;ntifiers:  Arizona,  Beets-D,  Disease,  Fertilizers, 

irvesting.  Insect,  Irrigation,  Pests,  Soil,  Sugar, 

ceds. 

72-01595 


RIGATION  OF  MELON-D,  WATERMELON- 
,  AND  CUCUMBER-D  FIELDS. 

)tic  Agr  Serv  Shell  Agr.  6  (1 ):  1971.  2-3. 
jntifiers:   Cucumber-D,  Fields,  Growth,  Irriga- 
n,  Melon-D,  Water,  Watermelon-D. 
72-01617 


•  FECT  OF  AN  ICE  CRUST  ON  GAS  COM- 
)SITION  OF  THE  INTERNAL  ATMOSPHERE 
WINTER  WHEAT-M, 

G.  Rakitina. 

iv  Plant  Physiol.  17  (5):  1970.  755-759. 

entifiers:      Accumulation,      Anaerobiosis,      At- 

osphere,     Carbon,     Composition,     Crust,     Di, 

[change,    Gas,    Ice,    Internal,    Leaves,    Oxide, 

heat-M,  Winter. 

72-01620 


ATER  CONSUMPTION  AND  WATER 
JPPLY  OF  TEA-D  PLANTATIONS  IN  THE 
JBTROPICS  OF  KRASNODAR  KRAY, 

M.  Bushin. 

>v  Soil  Sci  (Transl  Pochvoved).  2  (5):  1970.  634. 
entifiers:  Consumption,  Krasnodar,  Kray,  Planta- 
ins, Soil,  Subtropics,  Tea-D,  USSR. 

72-01625 


QUILIBRIUM      MOISTURE     CONTENT     OF 
MALL  GRAIN  HYSTERESIS, 

M.  Henderson. 

rans  ASAE  (Amer  Soc  Agr  Eng).  13  (6):  1971. 
52-764. 

lentifiers:       Equilibrium,       Grain,       Hysteresis, 
loisture,  Rice-M,  Wheat-M. 
'72-01631 


REDICTING      IRRIGATIONS      FROM      CLI- 
1ATIC  DATA  AND  SOIL  PARAMETERS, 

.  E.  Franzoy,  and  E.  L.  Tankersley. 

rans  ASAE  (Amer  Soc  Agr  Eng).  13  (6):  1971. 

14-816. 

lentifiers:  Citrus-D,  Climatic,  Cotton-D,  Forage, 

irain,    Irrigations,    Oil,    Parameters,    Predicting, 

adiation,  Soil,  Solar,  Temperature,  Vegetable. 

/72-01632 

.  Keller. 

rans  ASAE  (Amer  Soc  Agr  Eng).  13  (6):  1971. 

85-890. 

lentifiers:  Control,  Crop,  Irrigation,  Mathematics, 

loisture.  Soil,  Sprinkler,  Yield. 

V72-01633 


OOD  CONTROL  IN  SWITZERLAND  IN  1969. 
'ART  2.  SUMMARIES  OF  REPORTS  OF  THE 
:ANTONAL  SUPERVISORY  AUTHORITY  OF 
)FFICIAL  LABORATORIES  AND  FOOD  IN- 
iPECTIONS,  RIGHT  AND  LEFT  BIOLOGICAL 
)BJECTS  IN  NATURE, 
:.  Matthey. 

rtitt  Geb  Lebensmittelunters  Hyg.  61   (1):   1970. 
11-68. 


Identifiers:  Authority,  Bread,  Cantonal,  Con- 
tamination, Control,  Eggs,  Fermented,  Fish,  Food, 
Fruit,  Fungi,  Honey,  Insecticides,  Inspections, 
Laboratories,  Liquors,  Meat,  Milk,  Summaries,  Su- 
pervisory, Switzerland,  Vegetables. 
W72-01635 


BREWING     BARLEY-M     1970    HARVEST    IN 
HOLLAND, 

W.  Wilten. 

Int  Tijdschr  Brouw  Mout.  30  (4):  1970-1971.  97- 
105. 

Identifiers:  Bad,  Barley-M,  Brewing,  Crop,  Europe- 
an, Harvest,  Holland,  Weather. 
W72-01636 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


SOME  PROBLEMS  OF  FLOOD  ANALYSIS, 

Colorado  State  Univ.,  Fort  Collins.  Engineering 

Research  Center. 

P.  Todorovic,  and  J.  Rousselle. 

Water  Resources  Research,  Vol  7,  No  5,  p  1144- 

1150,  October  1971.  3  fig,  1  tab,  lOref. 

Descriptors:  *Flood  forecasting,  *Stochastic 
processes,  'Statistical  models,  Frequency  analysis, 
Mathematical  models,  Probability,  Peak  discharge. 
Identifiers:  *Flood  probability,  *Flood  frequency. 

A  stochastic  model  for  analyzing  excessive  stream- 
flows  is  based  on  the  assumption  that  flood  peak 
exceedances  are  independent,  identically  dis- 
tributed random  variables  and  that  their  occur- 
rence is  subject  to  the  Poisson  law.  This  model  was 
developed  for  nonidentically  distributed  ex- 
ceedances on  the  assumption  that  only  those  ex- 
ceedances during  a  particular  season  may  be  con- 
sidered identically  distributed.  From  this 
hypotheses  the  distribution  function  of  the  max- 
imum flood  peak  exceedance  in  an  arbitrary  inter- 
val of  time  was  determined.  The  results  were  then 
applied  to  the  72-year  record  of  the  Greenbrier 
River  at  Alderson,  West  Virginia.  The  theoretical 
and  observed  results  agree  reasonably  well.  (K- 
napp-USGS) 
W72-01124 


FLOOD  ROUTING  IN  CHANNELS  WITH  BANK 
SEEPAGE, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

V.  L.  Zitta,  and  J.  M.  Wiggert. 

Water  Resources  Research,  Vol  7,  No  5,  p  1341- 

1345,  October  1971.  3  fig,  1  tab,  16ref. 

Descriptors:  *Flood  routing,  'Routing,  'Alluvial 
channels,  'Bank  storage,  'Simulation  analysis.  Nu- 
merical analysis,  Base  flow,  Porous  media,  Surface- 
groundwater  relationships,  Mathematical  models, 
Hydrographs,  Hydrograph  analysis. 
Identifiers:  Flood  waves. 

Bank  seepage  occurs  along  natural  streams 
bounded  by  an  alluvial  material  when  the  passage 
of  a  flood  wave  produces  a  rise  and  fall  in  the 
stream  stage.  Owing  to  the  difficulties  of  measuring 
flow  rates  in  a  porous  medium,  the  quantity  of  bank 
seepage  and  its  effect  on  the  attenuation  of  a  flood 
wave  have  not  been  determined  from  experimental 
observations.  As  an  alternative,  the  equations  of 
motion  were  used  to  describe  flood  flows  in  an 
idealized  rectangular  channel  bounded  by  banks  of 
a  homogeneous,  isotropic,  porous  medium  in  which 
the  Boussinesq  equation  governs  flow.  The  channel 
and  the  banks  were  assumed  to  be  underlain  by  an 
impervious  layer.  Numerical  simulation  of  a 
sinusoidal  flood  wave  in  the  channel  showed  that 


bank  seepage  causes  significant  attenuation  of  the 
wave  in  narrow  channels  bounded  by  a  relatively 
pervious  material.  This  attenuation  is  characterized 
by  a  reduction  in  the  hydrograph  peak  and 
sustenance  of  the  flow  during  recession.  In  wide 
channels  and  in  channels  bounded  by  a  relatively 
impervious  material,  no  significant  attenuation  of 
the  flood  wave  occur.  (Knapp-USGS) 
W72-01142 


CIS  AND  TRANS  LINKS  IN  NATURAL  CHAN- 
NEL NETWORKS, 

IBM  Watson  Research  Center,  Yorktown  Heights, 

N.  Y. 

J.  S.  Smart,  and  J.  R.  Wallis. 

Water  Resources  Research,  Vol  7,  No  5,  p  1346- 

1 348,  October  1971.2  fig,  3  ref 

Descriptors:  'Geomorphology,  'Drainage  patterns 
(Geologic),  'Statistical  models,  'Tributaries,  Junc- 
tions, River  systems,  Streams,  Statistics,  Statistical 
methods,  Probability,  Monte  Carlo  method. 
Identifiers:  Tributary  geometry. 

A  proposed  explanation  of  the  excess  of  trans  links 
over  cis  links  in  natural  channel  networks  is:  ( 1 ) 
channel  networks  develop  by  headward  growth, 
(2)  tributaries  are  generated  independently  on  the 
two  sides  of  the  main  channel,  and  ( 3 )  once  a  tribu- 
tary has  been  established,  the  probability  of  other 
tributaries  developing  further  downstream  on  the 
same  side  is  greatly  diminished.  Computer  simula- 
tions of  a  simplified  version  of  this  model  produce 
networks  with  about  58%  trans  links.  A  main  chan- 
nel link  is  called  a  cis  link  if  the  tributaries  at  the 
upstream  and  downstream  ends  enter  the  main 
channel  from  the  same  side,  and  a  trans  link  if  they 
enter  from  oposite  sides.  In  eastern  Kentucky,  a 
sample  of  485  interior  links  had  293  trans  links  and 
192  cis  links  (60.4%  trans).  (Knapp-USGS) 
W72-01143 


ESTIMATION     OF     UNCONFINED     GROUND 
WATER  FLOW  TO  DITCHES, 

Dievd.  Technikon  Ypiresion,  Ioannina  (Greece). 
C.  Veneris. 

Journal  of  Hydrology,  Vol  13,  No  4,  p  338-342, 
September  1971.  5  ref. 

Descriptors:  'Groundwater  movement,  'Ditches, 
'Drainage    systems,     Water    levels,    Drawdown, 
Equations,      Mathematical      studies,      Discharge 
(Water),  Water  yield.  Infiltration,  Water  table. 
Identifiers:  'Drainage  ditches. 

Prediction  of  groundwater  flow  to  drainage  ditches 
is  of  some  practical  importance  in  drainage  studies. 
Simple  formulae  are  based  on  the  well  known 
linear  differential  equation  of  groundwater  flow. 
They  enable  a  quick  step  by  step  computation  of 
groundwater  flow  corresponding  to  any  assumed 
infiltration  sequence  uniformly  distributed  over  the 
basin  under  study.  The  single  parameter  in  the  for- 
mulae, which  lumps  the  physical  and  geometric 
properties  of  the  aquifer,  can  be  easily  determined 
from  an  observed  recession  of  groundwater  levels 
or  groundwater  discharge.  Thus  estimates  of  the 
physical  parameters  of  the  aquifer  are  not  necessa- 
ry for  the  application  of  the  approach.  (Knapp- 
USGS) 
W72-01149 


FLOOD  PLAIN  INFORMATION,  SANTA  CRUZ 
RIVER  (STATE  HIGHWAY  82  TO  INTERNA- 
TIONAL BOUNDARY),  SANTA  CRUZ, 
ARIZONA. 

Army  Engineer  District,  Los  Angeles,  Calif. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
January  1 97 1 .  1 1  p,  4  fig,  1 1  plate,  3  tab. 

Descriptors'.  'Floods,  'Flood  damage,  'Flood 
plains,  'Arizona,  Regional  flood,  Flood  forecast- 
ing. Flood  control,  Historic  flood.  Peak  discharge. 
Identifiers:  'Floods  (Santa  Cruz  County,  Ariz), 
Standard  Project  Flood,  Intermediate  Regional 
Flood. 
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Flooding  along  the  Santa  Cruz  River  in  Santa  Cruz 
County,  Arizona  is  described  to  aid  in  solving  local 
flood  problems  and  in  planning  the  best  utilization 
of  flood-prone  lands.  Maps,  profiles,  cross  sections 
and  other  material  relating  the  extent  of  past  flood- 
ing to  floods  which  might  occur  in  the  future  are 
based  on  available  records  of  rainfall,  runoff, 
historical  flood  heights  and  other  technical  data. 
The  velocity  of  water  in  the  channel  of  the  Santa 
Cruz  River  in  the  study  reach  for  the  Intermediate 
Regional  and  Standard  Project  Floods  would 
generally  range  from  7  to  1 6  feet  per  second.  These 
velocities  would  cause  a  significant  amount  of  bank 
cutting  and  scour  to  the  riverbed.  The  velocity  of 
water  on  the  flood  plain  outside  the  channel  would 
generally  range  from  1  to  7  feet  per  second.  These 
velocities  would  cause  the  deposition  of  silt  and 
debris  on  the  overbank  areas  along  the  river.  An  In- 
termediate Regional  Flood  is  a  flood  that  has  an 
average  frequency  of  occurrence  of  once  in  100 
years,  although  this  flood  may  occur  in  any  year.  A 
Standard  Project  Flood  is  a  flood  that  may  be  ex- 
pected from  the  most  severe  combination  of 
meteorological  and  hydrological  conditions. 
(Woodard-USGS) 
W72-01156 


FLOOD  PLAIN  INFORMATION,  FARMINGTON 
AND  CONNECTICUT  RIVERS,  WINDSOR, 
CONNECTICUT. 

Army  Engineer  District,  Waltham,  Mass. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
March  1971.  44  p,  10  fig,  8  plate,  7  tab. 

Descriptors:     *Floods,    *Flood    damage,    *Flood 

plains,     'Connecticut,     Regional     flood,     Flood 

forecasting,   Flood  control,   Historic  flood,  Peak 

discharge. 

Identifiers:    'Floods   (Windsor,   Conn),   Standard 

Project  Flood,  Intermediate  Regional  Flood. 

Flooding  along  the  Connecticut  and  Farmington 
Rivers  in  Windsor,  Connecticut  is  described  to  aid 
in  solving  local  flood  problems  and  in  planning  the 
best  utilization  of  flood-prone  lands.  Maps, 
profiles,  cross  sections  and  other  material  relating 
the  extent  of  past  flooding  to  floods  which  might 
occur  in  the  future  are  based  on  available  records 
of  rainfall,  runoff,  historical  flood  heights  and  other 
technical  data.  Stages  on  the  Connecticut  River 
have  taken  more  than  three  days  to  rise  from  nor- 
mal flow  to  extreme  flood  peaks  and  have  taken 
longer  to  subside.  During  the  flood  of  March  1936 
the  Connecticut  had  a  rate  of  rise  of  about  4  inches 
per  hour  and  remained  at  flood  stage  for  about  7 
days.  This  flood  crested  about  34  feet  above  nor- 
mal water  levels.  (Woodard-USGS) 
W72-01157 


'OROHYDROGRAPHIC  INCONSISTENCIES'  IN 
THE  RELIEF  OF  THE  SOVIET  FAR 
NORTHEAST  (OB 

'OROGIDROGRAFICHESKIKH 
NESOGLASIYAKH'  V  REL'YEFE  KRAYNEGO 
SEVERO-VOSTOKA  SSSR), 
For  primary  bibliographic  entry  see  Field  02A. 
W72-01159 


COMPUTATION  OF  SUBSURFACE  FLOW 
FROM  LAKE  BOL'SHOY  ALAGEL'  BY  THE 
WATER-BALANCE  METHOD  (RASCHET  POD- 
ZEMNOGO  STOKA  IZ  OZERA  BOL'SHOY 
ALAGEL'  METODOM  VODNOGO  BALANSA), 
For  primary  bibliographic  entry  see  Field  02H . 
W72-01162 


EFFECT  OF  PERIOD  OF  RECORD  ON  FLOOD 
PREDICTION, 

Barr  Engineering  Co.,  Minneapolis,  Minn. 
P.  Victorov. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  1 1,  Paper  8525,  p  1853-1866, 
November  1971.  7  fig,  5  tab,  9  ref. 


Descriptors:    *Flood    forecasting,    *Hydrographs, 
•Data  processing,  'Frequency  analysis,  Gaging  sta- 
tions,  Hydrologic   data,   Rainfall-runoff  relation- 
ships. 
Identifiers:  Flood  frequency,  Frequency  curves. 

One  long-term  gaging  station  record  was  analyzed 
by  standard  methods,  breaking  the  record  into  205 
shorter  periods.  Floods  predicted  on  basis  of  dif- 
ferent 10  yr  periods  vary  by  as  much  as  595%.  The 
primary  advantage  of  the  log-Pearson  type  III 
method  of  frequency  curve  determination  is  its 
mathematical  objectivity.  Once  the  method  of  anal- 
ysis is  selected  a  given  set  of  data  gives  only  one 
answer.  The  objectivity,  however,  is  also  a  disad- 
vantage in  that  anomalous  points  can  greatly  distort 
the  result  without  the  user  being  aware  of  the  situa- 
tion. Furthermore,  the  precision  of  the  answer  from 
a  given  set  of  data  gives  an  unwarranted  feeling  of 
confidence  in  the  accuracy  of  the  answer.  Use  of 
the  graphical  method  of  frequency  curve  deter- 
mination is  justified  when  there  is  a  long  enough 
record  so  that  only  a  moderate  extrapolation  is 
needed  to  reach  the  desired  probability  of  occur- 
rence. The  graphical  method  has  advantages 
because  of  its  simplicity,  because  of  the  necessity  to 
plot  the  data  and  because  it  is  possible  to  use  in- 
dividual judgment.  The  graphical  method  is  espe- 
cially adaptable  for  design  of  minor  structures.  The 
mathematical  method  does  not  appear  to  give  more 
accurate  results  than  the  conventional  graphical 
method.  (Knapp-USGS) 
W72-01166 


THE  DYNAMICS  OF  THE  POPULATION  SIZE 

OF  THE   LAKE  SEVAN   KHRAMULYA  WITH 

LOWERING  OF  THE  LEVEL  OF  THE  LAKE, 

(IN  RUSSIAN), 

E.  M.  Malkin. 

Tr  Mol  Uch  Vses  Nauch-Issled  Inst  Morsk  Ryb 

KhozOkeanogr.  1.  135-155.  1969. 

Identifiers:   Conservation,   Dynamics,  Khramulya, 

Lake,  Lowering,  Population,  Sevan,  Size,  USSR. 

When  the  level  of  the  lake  is  lowered,  the  size  of 
the  khramulya  population  decreases.  However,  it  is 
noted  that  there  is  a  more  or  less  productive 
generation.  The  reduction  in  stocks  is  determined 
by  the  deterioration  of  the  conditions  for  reproduc- 
tion and  the  survival  rate  of  the  young  in  the  early 
stages  of  development  and  by  the  removals,  which 
almost  yearly  exceed  recruitment  of  the  commer- 
cial stocks.  Even  when  the  population  size  is 
decreasing  the  catches  remained  high  and  relative- 
ly constant  up  to  1958.  This  is  probably  explained 
by  the  gradual  assimilation  of  the  previously  un- 
caught  groupings  of  khramulya  and  by  an  increase 
in  their  condition.  Since  1958  the  assimilation  of 
new  stocks  has  come  to  an  end,  and  the  catches 
have  decreased  because  of  a  reduction  of  stocks. 
The  total  catches  of  the  past  9  yr  have  exceeded  the 
recruitment  by  almost  1,900,000  fish.  There  is  a 
discussion  of  the  measures  for  preservation  and 
restoration  of  the  khramulya  stocks.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01253 


LAND  RESOURCE  REGIONS  AND  AREAS  OF 
INDIA, 

Soil   Conservation   Research,   Demonstration   and 
Training  Center,  Dehra  Dun  (India). 
S.  K.  Gupta,  K.  G.  Tejwani,  H.  N.  Matur,  and  M.  M. 
Srivastava. 

J  Indian  Soc  Soil  Sci.  18(2):  187-198.  1970. 
Identifiers:  Climate,  India,  Land,  Resource,  Topog- 
raphy, Vegetation. 

Classification  of  land  into  land  resource  regions 
and  areas  is  useful  for  determining  the  national  soil 
and  water  conservation  needs,  organizing  research 
and  correlating  the  technical  soil-water  manage- 
ment guides  and  manuals  between  different  states 
and  utilizing  the  research  experience  on  one  place 
to  other  places  of  similar  soil-climatic-topographic 
situations.  The  land  resource  region  and  area  clas- 
sification synthesizes  the  information  about  soils, 
water,   climate,   topography,   vegetation   and  land 


use.  India  was  divided  in  20  land  resource  regions. 
The  names  of  the  regions  indicate  the  location  and 
important  characteristics  of  the  regions  (with 
respect  to  climate  or  vegetation  or  soil).  Land 
resource  regions  were  further  subdivided  in  186 
land  resource  areas.  Land  use  (e.g.  forest  type,  ir- 
rigated land,  unirrigated  land)  was  the  most  impor- 
tant criterion  for  subdividing  a  land  resource  region 
into  land  resource  areas.  For  detailed  planning, 
land  resource  areas  are  subdivided  in  Land 
Resource  Units. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01258 


EFFECT  OF  SELENIUM  ON  GROWTH  AND 
DEVELOPMENT  OF  MICROCYSTIS  AERU- 
GINOSA KUTZ, 

D.  A.  V.  Coll.,  Kanpur  (India). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01263 


ECOLOGICAL  STUDIES  ON  THE  WEEDS  OF 
AGRICULTURAL  FIELDS:  I.  PERSISTENCE  OF 
PORTULACA  QUADRIFffiA  L.  AGAINST 
DESICCATION, 

Shivaji  Coll.,  New  Delhi  (India). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-01302 


CONTINUATION      OF      STUDIES      ON      THE 
HYDROLOGY  OF  PONDS  AND  SMALL  LAKES, 

Minnesota   Agricultural   Experiment   Station,   St. 

Paul. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-01327 


SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT,  HOBOLOCHITTO  CREEK,  EAST 
AND  WEST  HOBOLOCHITTO  CREEKS, 
PICAYUNE,  PEARL  RIVER  CO.,  MISSISSIPPI. 

Corps  of  Engineers,  Mobile,  Ala. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
December  1970.  16  p,  7  plate,  3  tab. 

Descriptors:  'Floods,  'Flood  damage,  'Flood 
plains,  'Mississippi,  'Project  planning.  Historic 
flood,  Flood  forecasting,  Overflow,  Design  flood, 
Land  use,  Regional  flood.  River  basin  develop- 
ment, Stream  gages. 

Identifiers:  'Hobolochitto  Creek  (Miss),  Standard 
project  flood. 

To  provide  long-term  planning  guidelines  for  the 
safe  and  orderly  land  developments  on  stream 
floodplains  in  Picayune,  this  brief  report  was 
prepared  from  records  of  rainfall,  runoff,  known 
flood  heights,  and  other  technical  data  concerning 
the  occurrence  and  size  of  floods  in  the  area.  The 
Hobolochitto  Creek  watershed  drains  a  355  sq  mi 
area.  East  and  West  Hobolochitto  Creeks  join 
north  of  Picayune  to  form  the  main  stem  which 
flows  through  the  city  and  joins  East  Pearl  River  3 
mi  southwest  of  Picayune  in  a  dense  swamp  area. 
Hobolochitto  Creek  averages  100  ft  in  width  and 
the  banks  are  10  ft  high;  the  channel  has  sand  bars 
and  snags.  Controlling  depth  is  1  ft  during  most  of 
the  yr.  The  greatest  known  flood  occurred  in  July 
1916;  other  historic  floods  occurred  in  May  1874, 
April  1900,  June  1928,  December  1961,  and  April 
1964.  Available  data  indicate  that  low-lying  areas 
are  inundated  several  times  annually  and  serious 
flooding  occurs  about  once  in  4  or  5  years.  Mean 
annual  rainfall  is  about  60  inches.  Maps,  profiles, 
cross  sections,  tables,  and  descriptive  material 
relating  to  past  flooding  and  potential  flooding  are 
presented.  (Lang-USGS) 
W72-01377 


FLOOD  PLAIN  INFORMATION,  WEST 
BRANCH  ROCKY  RIVER,  CUYAHOGA  AND 
LORAIN  COUNTIES,  OHIO. 

Corps  of  Engineers,  Buffalo,  N.Y. 


40 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


Corps  of  Engineers  Flood  Plain  Report, 
iry  1971.  49  p,  18  fig,  12  plate,  8  tab. 

ptors:  'Floods,  'Flood  damage,  'Flood 
'Ohio,  Regional  flood,  Flood  forecasting, 
:ontrol,  Historic  flood,  Peak  discharge, 
iers:  'Floods  (Cuyahoga  and  Lorain  Coun- 
lio),  Standard  Project  Flood,  Intermediate 
al  Flood. 

ig  in  Cuyahoga  and  Lorain  Counties,  Ohio  is 
ied  to  aid  in  solving  local  flood  problems  and 
lining  the  best  utilization  of  flood-prone 
Maps,  profiles,  cross  sections  and  other 
il  relating  the  extent  of  past  flooding  to 
which  might  occur  in  the  future  are  based  on 
le  records  of  rainfall,  runoff,  historical  flood 
,  and  other  technical  data.  The  study  covers 
;s  of  inundated  areas  along  the  West  Branch 
Rocky  River  from  its  confluence  with  the 
ranch  to  the  Lorain-Medina  County  line, 
the  study  area,  the  stream  flows  through  the 

North  Olmsted,  the  township  of  Olmsted, 
;  villages  of  Olmsted  Falls  and  West  View  in 
aga  County  and  the  township  of  Columbia  in 

County.  During  periods  of  high  water, 
e  channel  velocities  vary  from  about  four  to 
jet  per  second  through  the  study  area.  Dur- 
Intermediate  Regional  or  Standard  Project 

velocities  would  be  somewhat  greater, 
ties  greater  than  three  feet  per  second  com- 
with  depths  of  three  feet  or  greater  are 
lly  considered  hazardous  and  dangerous  to 
i  property.  (Woodard-USGS) 
1378 


CTION  OF  URBAN  RUNOFF  PEAK 
S  BY  PONDING, 

(Leonard)  Consulting  Water  Engineers, 
r,Colo. 

Proceedings,  Journal  of  the  Irrigation  and 
ige  Division,  Vol  97,  No  IR3,  Paper  8351,  p 
!2,  September  1971.  5  fig,  7  tab,  3  ref,  ap- 


ptors:  'Water  storage,  'Flood  control, 
discharge,  'Urbanization,  'Storm  runoff, 
ll-runoff  relationships.  Depth-area-duration 
is,  Routing,  Hydrographs,  Flow  control, 
drains,  Cities. 
Iers:  'Urban  hydrology. 

op  ponding  and  short-term  on-site  detention 
e  can  be  incorporated  into  the  design  of 
storm  drainage  facilities.  By  limiting  the  rate 
off  from  flat  roofs  and  other  applicable  flat 
to  predetermined  rates,  the  peak  rate  of  ru- 
)  the  receiving  storm  drainage  system  can  be 
:d.  On-site  detention  ponding  can  also  be 

0  reduce  peak  runoff  rates.  These  techniques 
ed  in  the  Denver  region  to  minimize  the  im- 
>f  new  developments  on  the  storm  drainage 
i.  Effective  design  of  ponding  and  detention 
es  requires  careful  analysis  of  regional  rain- 
laracteristics.  Because  storage  volumes  are 
ely   small   and   the    runoff  hydrographs   in- 

1  have  short  time  bases  with  steep  peaks,  it  is 
iary  to  consider  the  magnitude-frequency 
inship  and  intensity-duration  characteristics 
ifall  as  well  as  its  geographic  distribution.  (K- 
USGS) 

51421 


i  GEOGRAPHICAL  ASPECTS  OF  WEST 

CAN  DEVELOPMENT, 

)n  School  of  Economics  and  Political  Science 

and);  and  London  Univ.,  (England).  Dept.  of 

aphy. 

imary  bibliographic  entry  see  Field  06B. 

D1445 


(ICIDAL  CONTROL  OF  CROTON, 

ultural    Research    Service,    Beltsville,    Md. 
Research  Div. 
lakes. 


Turrialba.  Revista  interamericana  de  ciencias 
agricolas.  July-September  1970.  Vol  20,  No  3,  p 
299-301,  1  tab,  6  ref. 

Descriptors:  'Herbicides,  'Weed  control,  'Weeds, 
'Foliar  applications,  'Spraying,  Tropical  regions, 
Poisons,  Toxicity,  Livestock,  Pastures,  Foliar,  Vir- 
gin Islands,  Poisonous  plants,  On-site  investiga- 
tions, Sierozems. 

Croton  species  are  tropical  and  seriously  noxious 
weeds,  dominant  throughout  the  U.S.  Virgin 
Islands.  Some  plants  are  toxic  to  livestock.  Croton 
is  adapted  to  dry  soils  in  pastures  and  wastelands. 
Field  trials  were  conducted  for  herbicidal  control 
of  Croton.  Foliar  applications  of  mixed  herbicides 
and  herbicides  applied  in  diesel-oil-water  emulsion 
were  effective.  Most  effective  weed  control 
resulted  with  solution  applied  to  plants  in  complete 
foliage  as  a  drenching  spray.  ( Popkin-Arizona) 
W72-01457 


OBSERVATIONS  ON  THE  FUNCTIONAL  AC- 
TION OF  DICAMBA  (2-METHOXY-3,  6 
DICHLOROBENZOIC  ACID)  IN  CYPERUS 
ROTUNDUS, 

Instituto  Agronomico,  Campinas,  (Brazil).  Section 

of  Plant  Physiology. 

A.  C.  Magalhaes. 

Turrialba.     Revista    interamericana    de    ciencias 

agricolas.  January-March  1 970.  Vol  20,  No  1 ,  p  40- 

44.  3  fig,  9  ref. 

Descriptors:   'Weed  control,  'Herbicides,  'Plant 
growth  regulators,  'Translocation,  'Foliar  applica- 
tion. Damages,  Penetration,  Leaves,  Xylem,  Trans- 
piration, Root  zone. 
Identifiers:  'Adaptation. 

Purple  nutsedge  (Cyperus  rotundus)  is  a  difficult 
weed  to  control  because  of  its  complex  growth 
habit  and  adaptability.  It  is  a  plant  which  causes 
considerable  damage  in  large  agricultural  areas  of 
the  world.  Several  experiments  are  reported  con- 
cerning dicamba  herbicide  penetration  into  leaves, 
xylem  translocation,  and  foliar-treatment  effect. 
Dicamba  showed  slow  leaf  penetration  with  its 
greatest  concentration  confined  to  external  cells, 
accumulated  in  intercellular  spaces,  cell  walls,  or 
dissolved  in  the  cuticular  layers,  Herbicide  applica- 
tion inhibited  xylem  translocation  and  decreased 
transpiration.  Plants  pretreated  with  dicamba 
showed  accumulation  of  the  herbicide  in  the  basal 
portion  of  the  roots.  (Popkin-Arizona) 
W72-01459 


UNIVERSITY  CREATES  DESERT  FARM  AS 
MODEL  FOR  WORLD'S  ARID  AREAS,  21NEWS 
FROM  THE  HEBREW  UNIVERSITY  OF 
JERUSALEM,  NO.  5-6,  MAY-JUNE  1971,  P.  1- 
-14,  2  FIG. 

Hebrew  Univ.  Jerusalem  (Israel).  Dept.  of  Informa- 
tion and  Public  Affairs. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-01461 


CHEMICAL  WEED  CONTROL  IN  HORTICUL- 
TURAL AND  FORESTRY  PLANTS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Horticul- 
ture and  Forestry;  and  Kansas  State  Univ.,  Manhat- 
tan. Dept.  of  Agronomy. 
W.  A.Geyer. 

Kansas  Agricultural  Experiment  Station,  Bulletin 
533,  March  1970,  40  p.  9  tab,  2  fig. 

Descriptors:  'Chemcontrol,  'Agricultural  chemi- 
cals, 'Herbicides,  'Weed  control,  'Plant  growth 
regulators,  Crop  response,  Mechanical  control. 
Application  methods,  Rates  of  application,  Spray- 
ing, Maintenance,  Storage,  Disposal,  Calibrations, 
Ornamentals,  Fruit  crops,  Competition,  Pesticide 
residues. 

This  bulletin  provides  information  on  the  proper 
use  of  40  herbicides  for  effective  weed  control, 
elimination  of  plant  damage,  and  avoidance  of  il- 


legal residues;  common  and  trade  names  are 
presented.  Weeds  can  be  controoled  mechanically 
by  crop  competition  or  sequence,  and/or  by  herbi- 
cides. Factors  influencing  weed  control  with  soil- 
and  foliage-applied  herbicides  are  listed.  Selection, 
use,  labeling,  application  rate,  spray  drift,  equip- 
ment care,  storage,  and  container  disposal  of  herbi- 
cides are  discussed.  Calibration  includes  liquid- 
and  granular-application  methods,  with  numerical 
examples.  Applications  on  nursery,  ornamentals, 
lawns  and  turf,  fruit  and  vegetable  crops,  garden 
flowers,  forests  and  noncroplands  are  reviewed. 
(Popkin-Arizona) 
W72-01463 


COLLEGE  SEES  NEED  FOR  RESOURCE 
MANAGEMENT...THUS  NEED  FOR  A 
RENEWABLE  NATURAL  RESOURCES  DIVI- 
SION, 

Nevada  Univ.,  Reno.  Div.  of  Renewable  Natural 

Resources. 

C.  M.  Skau. 

Nevada  Ranch  and  Home  Review,  Vol.  4,  No.  7,  p. 

6-8,  Spring  1970.  4  fig. 

Descriptors:  'Education,  'Research  and  develop- 
ment, 'Management,  'Ranges,  'Environmental  ef- 
fects. Forests,  Streams,  Lakes,  Hydrology,  Vegeta- 
tion, Soil  surveys.  Wildlife  habitats,  Range  manage- 
ment, Natural  resources,  Universities. 

The  Renewable  Natural  Resources  Division, 
University  of  Nevada,  is  concerned  with  education, 
research,  development  and  management  of  un- 
developed areas  such  as  rangelands,  forests, 
streams  and  lakes.  A  master  plan  is  developed  for 
the  Tahoe  Basin,  based  on  hydrologic,  vegetation 
and  soil  studies.  Improvement  of  wildlife  habitat  is 
advocated  for  rangelands.  Soil  surveys  offer 
methods  of  interpreting  species  distribution.  En- 
vironmental effects  on  quality  are  emphasized. 
( Popkin-Arizona) 
W72-01467 


STUDY  AND  UTILIZATION  OF  THE  WATER 
RESOURCES  OF  THE  USSR,  1966-1967, 
(IZUCHENIYE  I  ISPOL'ZOVANIYE  VODNYKH 
RESURSOV  SSSR,  1966-1967  GG). 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-01549 


STORM    SEWER    GRANT    AIDS    SEWER    IM- 
PROVEMENTS, 

Richmond  Dept.  of  Public  Works,  Calif. 

C.  E.  Dalgleish. 

Public  Works,  Vol.  102,  No.  9,  p  86-87,  September 

1971.  1  fig,  1  photo. 

Descriptors:   'Storm  drains,  'Sewers,  'Storm  ru- 
noff, 'Drainage,  'Drainage  systems,  'Flooding. 
Identifiers:   'Richmond,  California,  Model  cities, 
Department  of  Housing  and  Urban  Development. 

The  lack  of  a  storm  drainage  system  has  caused  the 
City  of  Richmond,  California  severe  drainage 
problems.  Surface  drainage  facilities  and  a  few  seg- 
ments of  storm  sewer  can  deal  with  minor  drainage 
problems,  but  the  lack  of  interceptors  to  carry  off 
runoff  from  concentration  points  of  water  has  led 
to  localized  flooding.  In  late  1968,  Richmond  was 
selected  for  a  Model  Cities  Neighborhood  Grant. 
Storm  drainage  improvements  are  necessary  to 
comply  with  the  program.  In  September  1970, 
Richmond  received  a  grant  of  $932,400  from  the 
Department  of  Housing  and  Urban  Development. 
The  grant  is  to  fund  the  building  of  storm  drains, 
but  will  also  permit  the  construction  of  a  major  rail- 
road-street grade  separation  and  improvements  of 
a  major  cross-town  street.  (Strachan-Chicago) 
W72-01571 
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OPTIMAL    CAPACITY    OF    PORT    LOADING 
FACILITIES, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Economics. 

L.  S.  Case,  and  L.  B.  Lave. 

Water  Resources  Research,  Vol.  7,  No.  5,  p.  1323- 

1327,  October  1971,  4  tab,  2  ref. 

Descriptors:      'Optimization,      "Docks,      *Ships, 
♦Queueing  theory,  "Cost-benefit  analysis,  Poisson 
ratio,  Distribution,  Temporal  distribuiton. 
Identifiers:  "Chicago  barge  terminals. 

This  paper  discussed  the  method  of  determining 
the  loading  capacity  of  port  facilities  when  vessel 
arrival  and  service  times  are  random.  When  arrival 
times  (assumed  to  have  a  Poisson  distribution)  and 
service  times  (assumed  to  be  exponentially  dis- 
tributed) are  random,  queueing  theory  can  deter- 
mine the  average  waiting  time  for  an  individual 
cargo  vessel  as  a  function  of  the  arrival  and  service 
distributions,  the  capacity  of  the  terminal  facility, 
and  the  arrival  rate.  Terminal  capacity  must  be  ex- 
panded to  save  waiting  time  for  a  vessel.  The  trade 
off  of  additional  capital  cost  of  a  dock  against  the 
value  of  the  saved  vessel  time  determined  the  op- 
timal capacity  of  a  loading  facility.  Estimates  were 
made  of  the  costs  of  constructing  additional  facili- 
ties and  of  keeping  a  vessel  waiting.  Also  con- 
sidered were  the  effects  of  seasonality  in  traffic  on 
the  decision  of  when  to  expand  a  facility  and  the  ef- 
fects of  speeding  the  service  rate  at  an  existing 
dock.  The  authors  concluded  that  dock  capacity  is 
optimized  by  expanding  the  facility  whenever  the 
cost  of  an  additional  dock  is  less  than  the  value  of 
the  savings  in  delays.  (Markell-Cornell) 
W72-01574 


11TH  TECH  MEETING  OF  THE  INTERNAT'L 
UNION  FOR  NATURE  CONSERVATION  AND 
NATURAL  RESOURCES,  1ST  AND  2ND  SES- 
SIONS. COMMISSION  ON  ECOLOGY  SECTION 
ON  CONSERVATION  IN  LAND  USE 
PLANNING,  SODL  AND  H20  RESOURCES, 
ESPECIALLY  IN  MT  REGIONS,  WILDLIFE 
RESOURCES,  AND  FORESTRY.  NEW-DELHI, 
INDIA,  NOVEMBER  25-28,  1970, 
F.  Bouliere. 

IUCN  (Int  Union  Conserv  Nature  Natur  Resour) 
Publ  N  S.  17:  1970.  13-76.  (See  also  W72-01597 
and  W72-01598). 

Identifiers.  Commission,  Conservation,  Ecology, 
Forestry,  India,  International,  Land,  Meeting, 
Mountain,  Natural,  Nature,  Nd,  New-Delhi, 
Planning,  Resources,  Section,  Sessions,  Soil,  St, 
Symposium,  Technical,  Th,  Union,  Water,  Wil- 
dlife. 
W72-01596 


SOME  RECENT  STUDIES  OF  ECOLOGICAL 
EFFECTS  OF  MONTANE  WATER  STORAGE  IN 
THE  UNITED  KINGDOM, 

J.  Berry. 

IUCN  (Int  Union  Conserv  Nature  Natur  Resour) 

PublNS.  17:  1970.35. 

Identifiers:  Discharge,  Ecological,  Lake,  Montane, 

Storage,  United-Kingdom,  Water. 

W72-01597 


SOME  RECENT  STUDIES  OF  ECOLOGICAL 
EFFECTS  OF  MONTANE  WATER  STORAGE  IN 
THE  UNITED  KINGDOM, 

J.  Berry. 

IUCN  (Int  Union  Conserv  Nature  Natur  Resour) 
PublNS.  17:  1970.36-43. 

Identifiers:  Conservation,   Ecological,   Fish,  Mon- 
tane, Natural,  Resource,  Storage,  United-Kingdom, 
Water. 
W72-01598 


VIEW    OF   THE   ROLE   OF   THE   FOREST   IN 
WATER  ECONOMY, 

G.  Aussenac. 

Rev  Forest  Fr  (Nancy).  22  (6):  1970.  603-618. 
Identifiers:   Ecology,  Economy,  Forest,  Precipita- 
tion, Transpiration,  Watershed. 


W72-01637 


PHYSICAL  PROCESSING  CHARACTERISTICS 
OF  SOME  AQUATIC  MACROPHYTES  AS  RE- 
LATED TO  MECHANICAL  HARVESTING, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01640 


WATER  RESOURCE  PROJECTS  OF  THE 
CORPS  OF  ENGINEERS. 

Hearing-Subcomm  on  Flood  Control-Rivers  and 
Harbors— Comm  on  Public  Works,  US  Senate,  92d 
Cong,  IstSess,  July  28,  1971.  43  p,  4  tab. 

Descriptors:  "Flood  control,  "Channel  improve- 
ment, "Economic  efficiency,  "Federal  govern- 
ment, Government  finance,  Administrative  agen- 
cies, Rivers,  Harbors,  River  basin  development. 
Legislation,  Construction  costs,  Cost-benefit  ratio. 
Water  resources  development,  Navigation,  Levees, 
Floodways,  Ships,  Recreation,  Fisheries,  Dredging, 
Indian  reservations,  Land  reclamation,  Cities. 
Identifiers:  "Flood  Control  Act. 

The  purpose  of  the  hearing  was  to  receive 
testimony  from  the  Army  Corps  of  Engineers 
respecting  present  and  future  flood  control  pro- 
jects. The  Director  of  Civil  Works  testified  con- 
cerning the  status  of  river  basin  development  pro- 
jects in  light  of  critical  monetary  limitations.  He 
stressed  the  need  for  additional  authorizations 
beyond  that  in  the  1936  and  1938  Flood  Control 
Acts.  Deficiencies  in  nine  river  basin  projects  total 
$201  million  and  will  increase  at  the  end  of  1973  to 
$628  million  for  14  basin  projects.  The  Deputy 
Director  of  Civil  Works  spoke  about  section  201 
projects  under  the  1965  Flood  Control  Act. 
Testimony  disclosed  that  the  Galveston  harbor  and 
channel  require  deepening.  The  Subcommittee  in- 
vestigated adverse  consequences  of  channel  im- 
provement and  received  environmental  statements 
from  several  federal  agencies.  Testimony  disclosed 
that  no  federal  projects  exist  on  the  Frio  River  in 
Texas  where  flood  control  protection  is  urgently 
needed.  Environmental  statements  from  federal 
agencies  were  received.  Testimony  disclosed  the 
Mississippi  River  at  Winona,  Minnesota  and  Mur- 
rells  inlet  in  South  Carolina  required  improve- 
ments. Testimony  was  received  concerning  the 
Crow  Creek  Sioux  Reservation's  needs,  and  a 
request  for  additional  funding  was  considered. 
(Rees-Florida) 
W72-01675 


POWERS  OF  STATE  UNDER  ORDINANCE  OF 
1787  IN  RESPECT  OF  NAVIGABLE  WATERS. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01676 


4B.  Groundwater  Management 


FOR      GROUNDWATER      IN- 
IN    DRAINAGE    SURVEYS    IN 


TECHNIQUES 
VESTIGATION 
THE  PUNJAB, 

Punjab  Agricultural  Univ.,  Ludhiana  (India).  Coll. 
of  Agricultural  Engineering. 
S.  D.  Khepar. 

J  Res  Punjab  Agr  Univ.  7(2):  248-26 1  Illus  1 970. 
Identifiers:  Drainage,  Ground,  India,  Punjab,  Sur- 
vey, Techniques. 

The    details    of   procedures    and    techniques    are 
presented.  The  techniques  are,  in  general,  applica- 
ble to  the  irrigated  lands  in  the  arid  and  semiarid 
regions.  The  techniques  for  installing  the  piezome- 
ters   and   observation    wells,    and   the    equipment 
required    for    conducting    the    studies    were    also 
developed.  The  procedure  for  collection,  analysis 
and   interpretation  of  data  are  described— Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-01234 
A.  M.  Leont'ev. 
Tr  Darvinskogo  Gos  Zapovednika.  9.  5-42.  1968. 


Identifiers:  Atmospheric,  Characteristic,  Da 
Forests,  Ground,  Pattern,  Precipitation,  Re| 
Reserve,  Slope,  Soil,  Types,  USSR,  Vegetation 

Changes  in  the  groundwater  regime  on  the  si 
of  the  Rybinsk  Reservoir  depend  upon  the  hey 
shores,  the  steepness  of  slopes  and  the  nature  < 
vegetation.  Bogging  proceeds  rapidly  on  low  (i 
cm)  shores  under  forest  vegetation.  Changes  i 
height  of  groundwater  tables  depend  upor 
amount  of  atmospheric  precipitation  and  the  \ 
losses  by  soil  and  vegetation.  Only  within  a  na 
strip,  50  to  100  m  wide,  is  the  height  of  grc 
water  tables  mainly  determined  by  the  water 
in  the  reservoir. -Copyright  1971,  Biological 
stracts,  Inc. 
W72-01256 


ANALYSIS  OF  GROUND  AND  SURF 
WATER  UTILIZATION  IN  URBANIZED  t 
AREAS, 

Nevada  Univ.,  Reno.  Center  for  Water  Resoi 

Research. 

G.  F.  Cochran,  J.  C.  Ohrenschall,  and  W.  C. 

Wilson. 

Available  from  the  National  Technical  Informs 

Service  as  PB-204  492,  $3.00  in  paper  copy,  $ 

in    microfiche.    Technical    Report    Series    I 

Hydrology  and  Water  Resources  Publication  t 

January  1 970.  8 1  p,  1 8  fig,  38  tab,  45  ref.  2  apF 

OWRRC-1337(No  1970)  (1). 

Descriptors:  "Urbanization,  "Water  resoi 
development.  Legislation,  Economics,  "Arid  Is 
Optimization,  "Costs,  "Forecasting,  *W 
utilization,  Nevada,  "Optimium  developi 
plans,  Model  studies.  Human  population,  *( 
junctive  use. 
Identifiers:  "Las  Vegas  Valley  (Nev). 

Urbanization  in  arid  regions  has  been  acceler; 
at  a  tremendous  rate.  This  type  of  growth  has  ti 
place  in  the  Las  Vegas  Valley  in  Southern  Ne' 
and  will  likely  continue  elsewhere  as  the  coun 
population  expands.  This  report's  purpose  is  tc 
amine  some  of  the  many  facets  of  water  resou 
developments  which  have  occurred  to  support 
growth  in  the  Las  Vegas  Valley,  with  the  ultir 
objective  of  optimizing  the  entire  water  resoi 
system.  The  history  and  economy  of  the  area 
dealth  with  in  detail.  Estimates  of  current  anc 
ture  value  of  water  are  made,  with  projection 
future  population  growth  and  water  requiremf 
Laws  and  institutions  developed  to  control 
manage  the  area  water  resources  are  examii 
Potential  legal  problems  are  presented 
discussed.  Physical  characteristics  of  the  ar 
water  resources  and  water  production  systems 
described.  Mathematical  models  are  develo 
which  relate  water  costs  to  system  usage 
response.  Finally  an  optimization  routine  is  for 
lated  to  integrate  the  legal,  institutional,  econoi 
and  physical  characteristics  of  the  entire  syst 
The  optimization  routine  is  then  exercised  to 
amine  effects  on  water  production  costs  of  char 
in  legal  and  institutional  parameters.  The  entire 
fort  is  devoted  to  utilization  of  an  interdisciplir 
approach  to  develop  a  rational  and  effective  i 
for  the  planning,  developing  and  managing  of  c 
junctive  use  systems  in  arid  regions.  (Bell-N 
man) 
W72-01333 


MATHEMATICAL  MODELING  OF  FRE! 
-WATER  AQUIFERS  HAVING  SALT-WAT 
BOTTOMS, 

General  Electric  Company,  Santa  Barbara,  Ci 

Tempo. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-01342 


EXOTIC  USES  OF  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept  of  C 

Engineering. 

R.  G.  Kazmann. 

ASCE  Proceedings,  Journal  of  the  Irrigation  < 

Drainage  Division,  Vol  97,  No  IR  3,  Paper  8352 

5 1 5-522,  September  1 97 1 .  2  fig,  1 5  ref. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Effects  on  Water  of  Man's  Non-Water  Activities — Group  4C 


icriptors:    'Water    pollution    sources,    'Water 

lagement  (Applied),  'Aquifers,  'Groundwater, 

jection  wells,  Waste  disposal,  Landfills,  Aquifer 

racteristics,  Water  quality.  Monitoring,  Mining, 

iwdown. 

ntifiers:  Aquifer  management. 

mndwater  basin  managers  must  be  prepared  to 
nitor  and  counteract  potential  hazards  to  con- 
:tive  operation  of  groundwater  basins.  These 
ards  arise  from  legitimate  activities,  including 
use  of  wells  for  disposal  of  liquid  wastes,  opera- 
i  of  sanitary  land  fills,  storage  of  gas  in  aquifers, 
ing  of  valuable  minerals  that  involves  dewater- 
and  the  mining  of  sand  and  gravel  (that 
loves  a  part  of  the  aquifer)  which  may  also  im- 
•  the  recharge  capability  of  the  water-bearing 
nation.  All  of  these  activities  may  be  safely  ac- 
lplished  within  a  groundwater  management 
gram  if  provisions  are  made  for  monitoring  to 
set  the  impact  of  such  activities  on  the  water 
ply  before  deleterious  effects  occur.  (Knapp- 
3S) 
2-01422 


RECONNAISSANCE  OF  THE  QUALITY  OF 
,TER  FROM  IRRIGATION  WELLS  AND 
UNGS  IN  THE  SNAKE  PLAIN  AQUIFER, 
UTHEASTERN IDAHO, 

jlogical  Survey,  Boise,  Idaho. 

L  Dyer,  and  H.  W.  Young. 

^logical  Survey  Open-file  Report,  July  1971.  29 

i  fig,  3  tab,  5  ref. 

icriptors:     'Water    quality,     'Irrigation    wells, 

>rings,  'Idaho,  Data  collections,  Groundwater 

ins,  Testing,  Chlorides,  Nitrates,  Water  tem- 

ature,  Aquifers. 

ntifiers:  'Snake  Plain  aquifer,  Orthophosphate 

ting. 

j  water  quality  in  part  of  the  Snake  Plain  aquifer 
described  based  on  analyses  of  water  samples 
lected  in  1970.  Chloride,  nitrate,  and 
hophosphate  concentrations,  specific  con- 
nance,  and  temperature  were  measured  for  sam- 
s  collected  from  194  irrigation  wells  and  29 
ings.  Standard  complete  analyses  were  made  of 
nples  from  55  of  the  irrigation  wells  and  13  of 
springs;  46  of  the  irrigation  wells  were  tested 
fecal  coliform  bacteria.  Although  minor  fluc- 
itions  in  some  constituents  were  noted,  no  well- 
rined  seasonal  trends  were  identified.  Chloride 
icentrations  in  the  samples  collected  ranged 
m  7  mg/liter  (milligrams  per  liter)  to  325 
/liter,  although  in  the  heavily  irrigated  areas 
ist  concentrations  ranged  from  10  to  160 
;/liter.  Nitrate  concentrations  ranged  from  2  to 
mg/liter  and  have  an  areal  distribution  very 
lilar  to  that  of  specific  conductance  and 
loride.  Concentrations  of  orthophosphate  ranged 
m  0  to  0.23  mg/liter,  although  generally  they 
re  below  0.1  mg/liter.  Groundwater  tempera- 
es  in  June  and  July  ranged  from  10.0  deg  C  (deg 
lsius)  to  20.0  deg  C  and  averaged  1 2.4  deg  C.  No 
:al  coliform  were  found  in  the  water  from  46  ir- 
ation  wells  tested  for  these  bacteria.  (Lang- 
1GS) 
72-01423 


IOUNDWATER  RESOURCES  OF  MONT- 
JMERY  COUNTY,  TEXAS, 

sological  Survey,  Austin,  Tex. 

P.  Popkin. 

xas    Water    Development    Board    Report    136, 

jvember  1971.  149  p,  29  fig,  1  1  tab,  50  ref. 

;scriptors:  'Water  resources  development, 
iroundwater,  'Aquifers,  'Water  supply,  'Texas, 
quifer  characteristics,  Hydrologic  data,  Data  coi- 
tions, Water  yield,  Water  quality,  Groundwater 
charge,  Water  users,  Hydrogeology,  Water  wells, 
imping,  Withdrawal,  Chemical  analysis,  Water 
yels.  Specific  capacity. 

entifiers:  'Groundwater  resources,  'Mont- 
imery  County  (Tex). 


Groundwater  in  Montgomery  County,  Texas  is 
contained  in  sands  of  the  Catahoula  Sandstone, 
lower  part  of  the  Jasper  aquifer,  upper  part  of  the 
Jasper  aquifer,  Burkeville  aquiclude,  Evangeline 
aquifer,  and  Chicot  aquifer.  The  Chicot,  Evan- 
geline, and  upper  part  of  the  Jasper  contain  fresh 
water  throughout  the  county.  The  Catahoula  Sand- 
stone and  lower  part  of  the  Jasper  contain  fresh  and 
slightly  saline  water  in  the  northern  and  central 
parts  of  the  county.  The  Evangeline  transmits 
about  10  mgd  and  the  upper  part  of  the  Jasper 
transmits  about  3.5  mgd.  The  water  can  be  used  for 
most  purposes.  About  80  million  acre-feet  of  fresh 
groundwater  is  in  storage  in  Montgomery  County. 
However,  most  of  this  water  cannot  be  economi- 
cally produced.  About  65  mgd  could  be  obtained 
with  pumping  levels  not  exceeding  400  feet  along 
an  assumed  line  of  discharge  in  the  latitude  of  Con- 
roe.  As  much  as  150  mgd  could  be  pumped  with 
only  moderate  water-level  declines  and  land-sur- 
face subsidence.  If  the  rejected  recharge  in  the  out- 
crop area  were  salvaged,  an  additional  140,000 
acre-feet  per  year  (125  mgd)  of  water  would  be 
available.  (Woodard-USGS) 
W72-01427 


GROUNDWATER  RESOURCES  OF  RENVILLE 
AND  WARD  COUNTIES, 

Geological  Survey,  Bismarck,  N.  Dak. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-01431 


AN  APPRAISAL  OF  GROUND  WATER  FOR  IR- 
RIGATION IN  THE  WADENA  AREA,  CEN- 
TRAL MINNESOTA, 

Geological  Survey,  Washington,  D.C. 
G.  F.  Lindholm. 

Available  from  Sup  Doc,  GPO,  Washington,  D  C 
20402  -  Price  $5.00.  Geological  Survey  Water- 
Supply  Paper  1983,  1970.  56  p,  25  fig,  12  plate,  3 
tab,  21  ref. 

Descriptors:  'Water  resources  development, 
'Groundwater,  'Water  demand,  'Irrigation,  'Min- 
nesota, Hydrologic  data,  Data  collections, 
Withdrawal,  Drawdown,  Water  yield,  Water  quali- 
ty, Chemical  analysis.  Groundwater  recharge, 
Aquifers,  Aquifer  characteristics,  Transmissivity, 
Hydrographs,  Analog  models.  Water  level  fluctua- 
tions. 
Identifiers:  'Wadena  area  (Minn). 

The  Wadena  area  is  part  of  a  large  sandy  plain  in 
central  Minnesota  whose  soils  have  low  water-hold- 
ing capacity.  Drought  conditions  which  adversely 
affect  plant  growth  frequently  occur  in  the  summer 
when  moisture  is  most  needed.  Supplemental  ir- 
rigation is  increasing.  The  groundwater  resources 
were  evaluated  to  detemine  possible  effects  of 
development.  About  half  the  area's  approximately 
102,000  acres  is  considered  irrigable  at  the  present 
time.  In  1967,  about  1,000  acres  were  under  irriga- 
tion. Outwash  sand  and  gravel,  which  forms  the 
water-table  aquifer,  is  the  main  source  of  water. 
Saturated  thickness  ranges  from  0  to  70  feet  and 
averages  about  36  feet.  Groundwater  availability  is 
greatest  in  alluvial  deposits  on  the  flood  plain  of  the 
Leaf  River.  Transmissivity  of  the  water-table 
aquifer  in  most  of  the  study  area  ranges  from 
15,000  to  120,000  gpd  per  ft.  In  approximately 
60%  of  the  area,  the  water-table  aquifer  should  be 
capable  of  supplying  more  than  300  gpm  to  a  well 
for  an  assumed  pumping  period  of  30  days  if  draw- 
down in  the  pumped  well  is  two-thirds  the  saturated 
thickness  after  correction  for  dewatering. 
(Woodard-USGS) 
W72-01432 


POTENTIAL  POLLUTION  OF  THE  OGALLALA 
BY  RECHARGING  PLAYA  LAKE  WATER, 

Texas   Tech    Univ.,    Lubbock.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01462 


HYDROGEOLOGY    OF    THE    NISHNABOTNA 
RIVER  BASIN, 

Iowa    State    Univ.    of  Science   and   Technology, 

Ames.  Dept.  of  Earth  Science. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-01520 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


HYDROLOGIC  EFFECTS  OF  DEFORESTING 
TWO  MOUNTAIN  WATERSHEDS  IN  WEST 
VIRGINIA, 

Forest  Service  (USDA)  Parsons,  W.  Va.  Northeast- 
ern Forest  Experiment  Station. 
J.  H.  Patric,  and  K.  G.  Reinhart. 
Water  Resources  Research,  Vol  7,  No  5,  p  1  182 
11 88,  October  1971.  1  fig,  4  tab,  23  ref. 

Descriptors:  'Clear-cutting,  'Forest  managemen 
'Water  yield,  Vegetation  effects,  Rainfall-runol 
relationships,  Land  clearing,  Watershed  managt 
ment,  West  Virginia,  Water  yield  improvemen 
Runoff,  Evapotranspiration,  Water  balance. 
Identifiers:  Fernow  Experimental  Forest  (W  Va). 

The  upper  half  of  one  watershed  and  the  lower  ha 
of  another  were  deforested  and  maintained  barre 
from  1965  to  1967.  Forest  on  the  remaining  halvi 
was  cut  in  1968.  Water  yield  increases  from  bo' 
watersheds  averaged  almost  6  inches  during  tl 
half  deforested  stage  and  rose  to  over  10  inch 
after  complete  deforestation.  The  duration  of  tl 
flows  greatly  increased  on  both  watersheds.  Oth 
hydrologic     effects     (instantaneous     peak     flov 
stream  temperature,  specific  conductance,  and  ti 
bidity)  were  greater  on  the  lower  half  deforest 
watershed.   Forest  cutting  causes  substantial 
creases  in  streamflow,  and  these  studies  prov 
some  values  of  hydrologic  effects  of  complete 
forestation.  (Knapp-USGS) 
W72-01128 


CLEAR-CUT  LOGGING  AND  SEDIM 
PRODUCTION  IN  THE  OREGON  CC 
RANGE, 

Oregon  State  Univ.,  Corvallis.  School  of  Fore 
G.  W.  Brown,  and  J.  T.  Krygier. 

Descriptors:      'Sediment      yield,      *Clear-c 
'Erosion,    'Forest    management,    Sedimen 
Forestry,  Lumbering,  Soil  conservation,  Ra 
runoff  relationships,  Oregon,  Road  construct^ 
Identifiers:  Coast  Range  (Oregon). 

The  impact  of  road  construction,  two  patten 
clear-cut  logging,  and  controlled  slash  burninj 
the  suspended  sediment  yield  and  concentra 
from  three  small  watersheds  in  the  Oregon  Cc 
Range  was  studied  for  1  1  years.  Sediment  prod 
tion  was  doubled  after  road  construction  but  bef 
logging  in  one  watershed  and  was  tripled   a 
burning  and  clear-cutting  of  another  waters) 
Felling  and  yarding  did  not  produce  statistically 
nificant  changes  in  sediment  concentration.  Va 
tion  in  the  relation  between  sediment  concen 
tion    and    water   discharge   on   small    undisturl 
streams  was  large.  (Knapp-USGS) 
W72-01129 


CHANGES  IN  WATER  YIELD  FOLLOWS 
PARTIAL  FOREST  COVER  REMOVAL  ON  A 
EXPERIMENTAL  WATERSHED, 

Pennsylvania  State  Univ.,  University  Park.  Inst,  foi 

Research  on  Land  and  Water  Resources. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-01414 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C — Effects  on  Water  of  Man's  Non-Water  Activities 


I 


VEGETATION  CONVERSION  AND  CHANNEL 
GEOMETRY  EM  MONROE  CANYON, 
SOUTHERN  CALIFORNIA, 

California  Univ.,  Los  Angeles.  Dept  of  Geography; 

and  Forest  Service  (USDA),  South  Lake  Tahoe, 

Calif. 

A.  R.  Orme,  and  R.  C.  Bailey. 

Association  of  Pacific  Geographers,  Yearbook,  Vol 

33,  p  65-82,  1971.  12  fig,  3  ref. 

Descriptors:  'Watershed  management,  'Channel 
morphology,  'Vegetation  effects,  "Chaparral, 
♦Soil  stability,  Hydrology,  Debris  avalanches,  On- 
site  investigations,  Runoff,  Streamflow,  Sediment 
load,  California,  Canyons,  Channel  flow, 
Ecosystems. 
Identifiers:  *Grass  seeding. 

Studies  of  the  adjustments  of  channel  geometry  to 
hydrological  fluctuations  linked  to  physical  factors 
are  common,  but  studies  in  which  changes  in 
vegetation  cover  are  related  to  alteration  of  varia- 
bles affecting  channel  geometry  are  rare.  Monroe 
Canyon,  situated  along  the  margins  of  the  San 
Dimas  Experimental  forest  was  placed  under  inten- 
sive management  in  1958  in  an  effort  to  increase 
water  yield.  The  original  geomorphology,  stream 
hydrology,  vegetation  and  climate  of  the  canyon 
are  described.  In  1958  and  1959,  17  ha  of  riparian 
woodland  were  removed  from  the  canyon  floor.  In 
1960,  a  lightning  fire  consumed  almost  all  of  the 
chaparral  vegetation  of  the  slopes.  After  the  fire,  a 
portion  of  the  watershed  was  sprayed  with  herbi- 
cides and  a  seeded  annual  grass  cover  was 
established  on  57  ha  of  slopeside  while  the  remain- 
ing area  was  allowed  to  revert  to  chaparral.  The 
riparian  woodland  clearance  resulted  in  decreased 
transpiration  and  increased  streamflow.  The  areas 
converted  to  grass  experienced  greater  soil  insta- 
bility and  slippage  and  decreased  interception, 
resulting  in  greater  runoff.  In  subsequent  years, 
stream  discharge  rates  and  sediment  loads 
evidenced  remarkable  fluctuations  and  after  the 
rainy  seasons  the  canyon  became  clogged  with 
debris.  Not  only  were  changes  in  the  longitudinal 
profile  noteworthy,  but  changes  in  the  cross-chan- 
nel profile  were  quite  spectacular,  particularly 
where  less  cohesive  materials  margined  the  chan- 
nel. Today  the  channel  survives  as  a  debris-filled 
relict  feature.  It  is  concluded  that  the  channel's 
capacity  for  self-regulation  was  destroyed.  (Casey- 
Arizona) 
W72-01451 

4D.  Watershed  Protection 


HYDROLOGY  AND  EROSION  OF  LOESSIAL 
WATERSHEDS, 

Agricultural  Research  Service,  Columbia,  Mo.  Soil 
and  Water  Conservation  Research  Div. 
K.  E.  Saxton,  R.  G.  Spomer,  and  L.  A.  Kramer. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  11,  Paper  8523, p  1835-1851, 
November  1971 .  9  fig,  3  tab,  17  ref. 

Descriptors:  *Soil  erosion,  *Rainfall-runoff  rela- 
tionships, *Loess,  'Vegetation  effects,  'Sediment 
yield,  Iowa,  Sedimentation,  Gully  erosion,  Gullies, 
Soil  conservation. 

Five  agricultural  watersheds  in  the  Missouri  Valley 
deep  loess  soils  region  in  western  Iowa  were  instru- 
mented to  determine  their  hydrology,  gully  erosion, 
and  surface  erosion.  Two  watersheds  (75  and  83 
acres)  were  singly  cropped  in  contoured  corn, 
another  (150  acres)  in  level-terraced  corn,  and  a 
fourth  (107  acres)  in  pastured  grass.  A  fifth 
watershed  (389  acres)  was  level  terraced  with 
varied  cropping.  Average  annual  stream  flow 
(1964-1969)  from  the  level-terraced  corn 
watershed  was  almost  identical  with  the  7.5  inches 
from  the  contoured  corn  watersheds;  but  86%  was 
base  flow,  compared  with  only  32%  from  the  con- 
toured areas.  Total  streamflow  from  the  grass 
watershed  was  60%  of  that  from  the  corn 
watersheds.  Peak  rates  from  the  grassed  and  level- 
terraced  watersheds  have  been  less  than   10%  of 


those  from  the  contoured  watersheds  which  ranged 
up  to  5.84  inches  per  hr.  Measured  suspended  sedi- 
ment, derived  from  both  gully  and  surface  erosion, 
was  38  tons  per  acre  per  yr  and  30  tons  per  acre  per 
yr  from  the  two  contoured-corn  watersheds,  but 
the  grassed  and  level-terraced  corn  waterheds  had 
only  0.8  tons  per  acre  per  yr  and  0.9  ton  per  acre 
peryr.  respectively.  (Knapp-USGS) 
W72-01165 


EFFECT  OF  EROSION-CONTROL  SOWING 
TECHNIQUES  ON  SOIL  EROSION  AND 
MOISTURE,  (IN  UKRAINIAN), 

I.  I.  Bilozer,  and  S.  M.  Donets'. 

Zemlerobstvo  Respub  Mizhvid  Temat  Nauk  Zb. 

15.  36-42.  1968.  Russian  summary. 

Identifiers:   Control,   Erosion,   Furrow,   Moisture, 

Ridge,     Soil,     Sowing,     Techniques,     Wheat-M, 

Winter. 

The  most  effective  sowing  techniques  on  medium- 
eroded  chernozems  on  slopes  with  an  8  degree 
gradient  were  furrow  and  ridge  sowing.  They 
reduced  erosion  by  1/2  to  2/3  compared  to  ordina- 
ry sowing  across  the  slope,  increased  moisture  ac- 
cumulation by  16  mm  in  the  0-150  cm  layer  and 
improved  the  yield  of  winter  wheat  by  270-480 
kg/ha. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01208 


THE  GULLY  EROSION  PATTERN  AROUND 
THE  BASHMAKOVO  AND  POIMA  AREAS  AND 
ITS  CONTROL  (IN  RUSSIAN), 

N.  A.  Mardenskii,  and  A.  P.  Sorochinskii. 
GeogrSbPenzOtdGeogrObshchestSSSR.  1.  120- 
126,  1968. 

Identifiers:  Bashmakovo,  Control,  Erosion,  Gully, 
Pattern,  Poima,  USSR. 

Over  the  last  100  yr  the  gullies  have  grown  longer 
(by  about  200  m)  and  wider.  Valley  slopes  and  bot- 
toms are  currently  affected  by  gully  formation 
processes,  which  are  more  vigorous  on  sunny 
slopes.  There  are  no  fresh  gullies  on  forested 
slopes.  In  the  control  of  gully  formation,  the  local 
geographical  conditions  involved  must  be  con- 
sidered—Copyright 1971,  Biological  Abstracts, 
Inc. 

W72-01238 
V.  D.  Savichev. 

Byull  Vses  Nauch-Issled  Inst  Agrolesomelior.  3.55. 
32-34.  1968.  English  summary. 
Identifiers:  Ash-D,  Box,  Chernozen,  Chestnut, 
Control,  Dark,  Elder-D,  Elm-D,  Erosion,  Green, 
Hydrophysical,  Oak-D,  Pedunculate,  Shelterbelts, 
Soils,  Washed. 

In  a  dark-chestnut  loamy  solonetsous  medium- 
washed  soil  of  the  Middle  Don  under  a  shelterbelt 
(box-elder,  common  elm,  green  ash,  pedunculate 
oak)  for  30  yr,  6-7  cm  increase  in  the  thickness  of 
the  humus  horizon,  an  0.8%  increase  of  humus,  a 
27  cm  subsidence  of  the  carbonate  boundary,  and  a 
3-4  fold  increase  of  the  content  of  medium  and 
large  aggregates  and  water  permeabilities  oc- 
curred. These  soils  shifted  to  an  intermediate  posi- 
tion from  dark-chestnut  solonetsous  soils  to  ordina- 
ry chernozym. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01257 


CONTROL  OF  SOIL  EROSION  AND  PROTEC- 
TIVE AFFORESTATION, 

S.  V.  Vasilevskaya,  and  S.  I.  Samanchuk. 
Kuibyshev  Knigoizdat:  1968.  316p. 
Identifiers:  Af,  Control,  Erosion,  Forestation,  Pro- 
tective, Soil. 

Soil  erosion  in  the  Kuibyshev  Region,  control  mea- 
sures, zoning  for  protective  afforestation,  the  selec- 
tion of  suitable  trees  and  shrubs  and  the  distribu- 
tion and  planting  patterns  for  protective  stands, 
and  the  technology  of  protective  afforestation  are 
discussed  -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01269 


VEGETATION  CONVERSION  AND  CHANNEL 
GEOMETRY  IN  MONROE  CANYON, 
SOUTHERN  CALIFORNIA, 

California  Univ.,  Los  Angeles.  Dept  of  Geography; 

and  Forest  Service  (USDA),  South  Lake  Tahoe, 

Calif. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-01451 


APPALACHIAN   LAND   STABILIZATION   AND 
CONSERVATION  PROGRAM. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01648 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


PREOPERATIONAL  RADIOLOGICAL  SUR- 
VEILLANCE OF  THE  FLORIDA  POWER  COR- 
PORATION'S CRYSTAL  RIVER  POWER  REAC- 
TOR SITE, 

Florida  State  Div.  of  Health,  Orland.  Radiological 

and  Occupational  Health  Section. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01154 


MICROBIOLOGY  OF  FOODS:  VI.  SALMONEL- 

LAE    IN    MEAT    AND    LYMPH    GLANDS    OF 

SLAUGHTERED     HORSES.     BACTERIOLOGY 

OF    WATER    AND     RESIDUAL    FLUIDS    (IN 

SPANISH), 

Buenos    Aires    Univ.    (Argentina).    Facultad    de 

Agronomia  y  Veterinaria. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01227 


STATISTICAL  CORRELATIONS  BETWEEN 
TOTAL  COLIFORM  AND  ENTEROCOCCUS 
COUNTS  IN  WATER  SUPPLY  OF  TARAI  RE- 
GION, 

Uttar  Pradesh  Agricultural  Univ.,  Naini  Tal  (In- 
dia). Coll.  of  Veterinary  Medicine. 
D.  C.  Thapliyal,  Sartaj  S.  Ahluwalia,  M.  S.  Sethi, 
and  S.  K.  Negi. 

Indj  Med  Res  58  (7):  840-844.  1970. 
Identifiers:  Coliform,  Count,  Counts,  Enterococ- 
cus,  India,  Indicators,  Number,  Plate,  Pollution, 
Probable,  Standard,  Statistical,  Tarai. 

Water  samples  ( 100)  with  varying  pollutional  loads 
were  collected  from  1 8  different  sources  in  the  re- 
gion. These  samples  were  analyzed  bacteriologi- 
cally  for  the  Standard  plate  count  per  ml  (SPC/ml), 
and  most  probable  number  per  100  ml  (MPN/100 
ml)  of  coliforms  and  enterococci.  Highly  signifi- 
cant positive  correlations  existed  between  these 
counts  suggesting  that  with  an  increase  or  decrease 
in  1  count  there  was  corresponding  increase  or 
decrease  in  the  2nd  count.  Correlation  coefficient 
value  between  coliform  and  plate  counts  was 
highest  (0.76)  followed  by  that  between  coliform 
and  enterococcus  counts  (0.56)  and  plate  and  en- 
terococcus  counts  (0.48).  Partial  correlations  cal- 
culated between  2  variables  keeping  the  effect  of 
the  3rd  variable  constant,  revealed  that  the 
coliform  count  is  also  influenced  by  the  factors  that 
effect  plate  count.  The  low  correlation  coefficient 
value  of  0.10  between  plant  and  enterococcus 
counts  suggests  that  the  latter  is  perhaps  more 
specific  than  coliform  count.  The  correlation  coef- 
ficient value  of  0.34  between  coliforms  and  en- 
terococci suggests  that  the  enterococci  could 
probably  serve  as  an  alternative  to  coliforms  for 
judging  the  sanitary  status  of  the  water  supply. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01248 


SQUARE-WAVE  POLAROGRAPHIC  DETER- 
MINATION OF  LEAD  AS  A  POLLUTANT  IN 
RIVER  WATER, 

Shippensbure  State  Coll..  Pa. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants— Group  5A 


B.  Buchanan,  Jr.,  Thomas  D.  Schroeder,  and 
ozena  Novosel. 

nalChem.  42  (3):  370-373.  1970. 
lentifiers:    Determination,    Iowa,    Lead,    Polaro- 
aphic,  Pollutant,  River,  Square,  Wave. 

square-wave  polarograph  was  used  to  determine 
ace  amounts  of  Pb  in  potable  water  as  part  of  a 
Dilution  study  in  the  vicinity  of  Iowa  City,  Iowa, 
y  using  a  combination  of  sodium  perchloratc  and 
aF  as  a  supporting  electrolyte  under  acidic  condi- 
ons,  as  little  as  2  plus  or  minus  0.32  ppb  Pb  could 
e  determined  without  preconcentration  of  the 
imples.  The  sensitivity  of  this  technique  is  roughly 
00  times  that  of  similar  methods  by  atomic  ab- 
jrption. -Copyright    1971,   Biological   Abstracts, 

1C. 

/72-01250 


HE  SURVIVAL  OF  MYCOBACTERIA  IN  DIF- 
ERENT  SUBSTRATES  OF  THE  ENVIRON- 
IENT,  (IN  RUSSIAN), 

or  primary  bibliographic  entry  see  Field  05B. 
/72-01284 


HROMATOGRAPHIC  CONCENTRATION  OF 
ESTICIDES  FROM  A  LARGE  MASS  OF 
VATER, 

last  Carolina  Univ.,  Greenville,  N.  C.  Dept.  of 
liology. 

r.  ito. 

Available  from  the  National  Technical  Information 
iervice  as  PB-204  490,  $3.00  in  paper  copy,  $0.95 
n  microfiche.  North  Carolina  Water  Resources 
Research  Institute,  Raleigh,  Report  No  54,  UNC- 
VRRI-71-54,  August  1971.  12  p,  3  tab,  8  ref,  ap- 
>end.  OWRR  A-050-NC(l). 

descriptors:    'Pesticides,    'Analytical   techniques, 

■Chromatography,   Waste   identification,    'Pollu- 

ant  identification,  Water  analysis,  Chemical  analy- 

;is. 

dentifiers:  'Pesticide  analysis. 

;n  analysis  of  pesticide  residues  in  water  the 
;reatest  difficulty  at  present  is  the  lack  of  a  good 
practical  method  to  extract  and  concentrate  the 
residues  from  water.  This  report  is  concerned  with 
the  attempt  to  improve  presently  available 
methods.  The  method  studied  here  was  partition 
chromatography  with  'anchored'  stationary  phases; 
that  is,  the  stationary  phases  bonded  chemically  to 
a  solid  support.  Pesticide  recovery  using  this 
method  was  found  to  be  unsatisfactory;  however,  it 
is  believed  that  partition  and  countercurrent  chro- 
matography still  offer  the  best  methods  for  this  pur- 
pose and  deserve  further  investigation. 
W72-01330 


THE  EFFECT  OF  HERBICIDES,  PESTICIDES, 
AND  FERTILIZERS  ON  THE  OPTICAL  PRO- 
PERTIES OF  WATER, 

Missouri  Univ.,  Kansas  City.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  0 1 B. 
W72-01334 


A  RECONNAISSANCE  OF  THE  QUALITY  OF 
WATER  FROM  IRRIGATION  WELLS  AND 
SPRINGS  IN  THE  SNAKE  PLAIN  AQUIFER, 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Boise,  Idaho. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-01423 


USE  OF  ULTRAVIOLET  IRRADIATION  IN  THE 
DETERMINATION  OF  NUTRIENTS  IN  WATER 
WITH  SPECIAL  REFERENCE  TO  NITROGEN, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Water  Branch. 
B.  K.  Afghan,  P.  D.  Goulden,  and  J.  F.  Ryan. 
Available  from  Inland  Waters  Br,  Dept  Energy, 
Mines  and  Resources,  Ottawa,  Ontario,  Canada. 
Canada  Department  of  Energy,  Mines  and 
Resources  Inland  Waters  Branch  Technical  Bul- 
letin 40,  1971.  22  p,  10  fig,  4  tab,  II  ref. 


Descriptors;  'Ultraviolet  radiation,  'Irradiation, 
'Water  analysis,  'Nutrients,  'Water  pollution 
sources,  Nitrogen,  Organic  compounds.  Chemical 
analysis,  Analytical  techniques,  Water  chemistry. 
Oxidation,  Hydrogen  ion  concentration,  Chemical 
reactions. 

The  efficiency  of  ultraviolet  irradiation  to  oxidize 
17  different  organic  compounds  was  confirmed  by 
oxidizing  these  compounds  in  water  and  by  spiking 
the  same  amounts  of  these  compounds  in  lake 
water.  The  percent  recovery  is  tabulated  for  each 
organic  compound  tested.  Only  EDTA,  hydrazine 
dihydrochloride  and  phenylhydrazine 

hydrochloride  failed  to  give  quantitative  recovery. 
Quantitative  oxidation  of  these  compounds  was 
achieved  by  catalytic  oxidation  using  silver.  A  se- 
ries of  solutions  containing  different  organic  com- 
pounds and  covering  pH  range  1-8  was  prepared 
and  irradiated  using  a  550-watt  lamp.  The  solutions 
were  then  analyzed  for  nitrate-nitrite  content.  The 
results  showed  that  certain  compounds  are  quan- 
titatively oxidized  within  a  reasonable  irradiation 
time  only  in  acid  conditions  while  others  require  an 
alkaline  medium.  Urea  is  quantitatively  oxidized  in 
acidic  medium  while  the  oxidation  of  ammonia  is 
quantitative  in  alkaline  medium  only.  Therefore, 
for  the  analysis  of  unknown  samples,  the  oxidation 
was  carried  out  both  in  acid  and  alkaline  media 
prior  to  the  determination  of  total  nitrogen  content 
in  water.  (Woodard-USGS) 
W72-01425 


COMPUTER    PROGRAMS    IN    USE    IN    THE 
WATER  QUALITY  DIVISION,  VOL.  2, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07C. 

W72-01426 


MERCURY  AND  OTHER  HEAVY  METALS  IN 
WATER  SUPPLIES, 

Souther  (Henry)  Engineering  Co.,  Hartford,  Conn. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-01521 


THE  DETERMINATION  OF  MERCURY  IN 
SOILS  BY  FLAMELESS  ATOMIC  ABSORP- 
TION, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Analytical  Services. 
J.  R.  Melton,  W.  L.  Hoover,  and  P.  A.  Howard. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  5,  p  850-851,  September-October,  1971.  1 
fig!  1  tab,  5  ref. 

Descriptors;  'Heavy  metals,  'Soils,  'Soil  chemis- 
try, 'Flame  photometry,  Chemical  analysis, 
Analytical  techniques,  Pollutant  identification. 

A  method  is  described  for  the  determination  of 
mercury  in  soils  at  the  ppb  level  or  greater.  A  sim- 
ple digestion  step  requires  no  heat.  Soils  from  two 
states  were  studied  for  Hg  content;  recoveries  of 
mercury  added  to  several  soils  ranged  from  97.0  to 
102.5%.  (Knapp-USGS) 
W72-01542 


THE  MICROFLORA  OF  SOUTHERN  OHIO 
POULTRY  LITTER, 

J.  Lovett,  J.  W.  Messer,  and  B.  Read,  Jr. 

Poultry  Science,  Vol  50,  No  3,  May  1971,  p  746- 

751.  7  tab,  17  ref. 

Descriptors:   'Farm   wastes,   'Poultry,   'Microor- 
ganisms,    Ohio,     Chemical     analysis,     Analytical 
techniques,    Salmonella,    Cultures,    Coliforms,    E. 
coli,  Molds,  Fungi,  Plants,  'Waste  identification. 
Identifiers:  'Microflora,  Total  count,  Poultry  litter. 

Poultry  litter  from  four  Southern  Ohio  farms  was 
analyzed;  the  microflora  was  enumerated,  and  the 
fungal  population  was  classified  to  genera.  At  each 
farm,  litter  was  taken  from  several  areas  within  the 
poultry  house.  Composite  litter  samples  were 
ground  in  a  Wiley  mill.  Three  media  and  two  incu- 


bation methods  were  evaluated  before  deciding  on 
the  total  count  procedure.  TSA  consistently 
yielded  greater  counts  than  either  PCA  or  STCM. 
Litter  pH  and  total  bacterial  and  fungal  counts  in- 
creased with  litter  usage  to  about  one  month,  then 
declined  slightly  and  remained  constant  thereafter. 
Coliform  and  Escherichia  coli  were  constant 
throughout  the  sampling  period  for  all  litter.  After 
one  week  of  litter  use,  approximately  10  per  cent  of 
the  total  microbial  population  was  found  to  consist 
of  coliform.  Twelve  fungal  genera  were  identified 
from  poultry  feeds.  A  wider  variety  of  mold  genera 
was  isolated  from  litter.  (Parker-Iowa  State) 
W72-01555 


PROPERTIES  AND  PUMPING  CHARAC- 
TERISTICS OF  HOG  WASTES, 

E.  P.  Taiganides,  T.  E.  Hazen,  E.  R.  Baumann,  and 
H.  P.  Johnson. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  7,  p  123-124,  127,  129,  1964. 
3  fig,  1  tab. 

Descriptors:  'Farm  wastes,  'Hogs,  'Properties, 
'Pump  testing,  Solid  wastes.  Performance,  Pump- 
ing, Efficiencies,  Biochemical  oxygen  demand, 
Waste  identification. 

Identifiers:  'Waste  properties,  'Characteristics, 
Volatile  solids. 

Hog  wastes  from  a  confinement  hog  production 
unit  were  analyzed  for  daily  quantity  and  physical 
and  chemical  properties.  The  pumping  charac- 
teristics of  the  untreated  hog  wastes  were  deter- 
mined with  a  diaphragm  pump  and  a  6-inch  auger. 
The  quantity  and  quality  of  the  manure  are  affected 
primarily  by  the  size  of  the  hogs,  the  type  and  quan- 
tity of  the  feed  intake,  the  quantity  of  the  water  in- 
take and  the  air  temperature.  The  daily  quantity  of 
manure  removed  varies  with  the  time  of  year.  The 
average  total  solids  content  of  the  manure  was  18.5 
percent  and  15.6  percent  during  the  hot  and  cold 
months  of  the  year  respectively.  The  total  nitrogen 
of  the  manure  was  7  percent  of  the  total  dry  matter. 
Results  of  the  auger  pumping  test  showed  that 
manure  can  be  pumped  with  greater  efficiency  and 
less  power  consumption  than  water.  With  the 
diaphragm  pump  the  maximum  pumping  capacity 
for  water  is  obtained  at  a  higher  pump  speed  than 
for  manure  under  similar  conditions  of  operation. 
The  results  of  the  pumping  tests  were  presented 
graphically.  (Parker-Iowa  State) 
W72-01557 


A  STUDY  OF  SOME  DISEASE  HAZARDS 
WHICH  COULD  BE  ASSOCIATED  WITH  THE 
SYSTEM  OF  APPLYING  CATTLE  SLURRY 
PASTURE, 

Agricultural    Research    Council,    Compton    (En- 
gland). Inst,  for  Research  on  Animal  Diseases. 
J.  Deans  Rankin,  and  R.  J.  Taylor. 
The   Veterinary   Record,   Vol   85,   November   22, 
1969,  p  578-581.  3  tab,  7  ref. 

Descriptors:  'Farm  wastes,  'Soil-borne  diseases, 
'Slurries,  Dairy  cows,  Waste  water  disposal,  Soil 
contamination.   Water   pollution   sources,    Public 
health,  Pollutant  identification. 
Identifiers:  Bacterial  survival. 

Physical  and  bacteriological  examinations  of  16 
samples  of  cattle  'slurry'  have  been  carried  out.  On 
three  occasions  potentially  pathogenic  bacteria 
were  isolated,  namely,  one  strain  of  Salmonella 
dublin  and  two  strains  of  haemolytic  Escherichia 
coli.  Five  strains  of  potentially  pathogenic  bacteria 
survived  for  11  to  12  weeks  in  slurry,  although 
none  of  them  appeared  to  multiply.  The  system  of 
slurry  disposal  on  pasture  and  its  implications  are 
discussed.  (Hazen-Iowa  State) 
W72-01559 


DETECTION  OF  RADIOTUNGSTEN   IN   RAIN- 
WATER, 

Radiation    Center    of    Osaka    Prefecture,    Osaka 

(Japan). 

T.  Marauro,  T.  Matsunami,  and  T.  Ishiyama. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


Health  Phys.  20(1):  86-89.  Illus  1971. 
Identifiers:  Detection,  Radio,  Rain,  Tungsten. 
W72-01592 

5B.  Sources  of  Pollution 


CARBONATE  EQUILIBRIA  IN  LAKE  ERIE, 

State  Univ.  (Coll.),  Fredonia,  NY. 

Kenneth  G.  Wood. 

International      Association      for      Great      Lakes 

Research,  Proceedings  13th  Conference  on  Great 

Lakes  Research,  Part  2,  p  744-750,  1970.  3  fig,  2 

tab,  1 8  ref. 

Descriptors:  "Lake  Erie,  *Carbonates,  "Equilibri- 
um,  Inorganic  compounds,  Carbon  dioxide,  Al- 
kalinity, Hydrogen  ion  concentration,  Gases,  Equa- 
tions, Mathematical  studies. 

Identifiers:  Sodium  carbonate  solutions,  Van  Slyke 
analysis,  Revelle  equation. 

Determinations  of  pH,  total  alkalinity,  and  total 
carbon  dioxide  (modified  Van  Slyke  method)  per- 
mitted to  establish  a  relationship  between  the  three 
characteristics  in  dilute  sodium  carbonate  solution 
and  water  from  Lake  Erie.  The  results  indicated 
that  the  commonly  used  equation,  ascribed  to 
Revelle,  does  not  fully  express  the  carbonate 
equilibria  as  such  as  influenced  by  the  iron-pair 
complexes.  Lake  Erie  water  is  not  similar  to  dilute 
solution  of  sodium  carbonate  and  contains  less  car- 
bon dioxide  at  pH  8.3  to  9.5  than  is  predicted  by 
the  equation.  (See  also  W72-01094)  (Wilde- 
Wisconsin) 
W72-01111 


POLLUTION     POTENTIAL     OF     SOME     NEW 
HAMPSHIRE  LAKES, 

Dartmouth  Coll.,  N.H.  Dept.  of  Earth  Sciences. 
S.  L.  Dingman,  and  A.  H.  Johnson. 
Water  Resources  Research,  Vol  7,  No  5,  p  1208- 
1215,  October  1971.  6  fig,  1  tab,  5  ref. 

Descriptors:  "Lakes,  *New  Hampshire,  ""Water 
balance,  *Path  of  pollutants,  *Water  pollution  ef- 
fects. Aqueous  solutions,  Water  chemistry,  Water 
pollution  control,  Dissolved  solids,  Mathematical 
models,  Biodegradation,  Sorption. 
Identifiers:  Water  pollution  potential. 

A  combination  of  simple  water-balance  and  mass- 
balance  equations  produces  an  expression  for  the 
concentration  of  a  dissolved  pollutant  in  a  lake  as  a 
function  of  time.  This  model  includes  expressions 
characterizing  the  lake  equilibrium  concentration 
and  the  rate  at  which  equilibrium  will  be  ap- 
proached. These  two  parameters  characterize  the 
pollution  potential  of  a  lake.  Pollution  potentials 
for  23  New  Hampshire  lakes  were  evaluated  and 
found  to  be  closely  correlated  with  lake  size  and 
drainage  area.  (Knapp-USGS) 
W72-01131 


SIMULTANEOUS   SOLUTE   AND   WATER 
TRANSFER  FOR  AN  UNSATURATED  SOIL, 

Arizona     Univ.,    Tucson.     Dept.    of    Agricultural 

Chemistry  and  Soils. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-01132 


PREOPERATIONAL  RADIOLOGICAL  SUR- 
VEILLANCE OF  THE  FLORIDA  POWER  COR- 
PORATION'S CRYSTAL  RIVER  POWER  REAC- 
TOR SITE, 

Florida  State  Div.  of  Health,  Orland.  Radiological 
and  Occupational  Health  Section. 
C.  L.  Nayfield,  W.  Johnson,  and  B.  P.  Prewitt. 
Radiological  Health  Data  and  Reports,  Vol  12,  No 
9,  p  44 1  -449,  September  1971.  2  fig,  15  tab,  5  ref. 

Descriptors:  'Monitoring,  *  Radioisotopes, 

"Florida,  "Nuclear  powerplants,  Path  of  pollutants. 
Water  pollution  sources.  Water  pollution  effects. 
Identifiers:  Crystal  River  ( Florida). 


Preoperational  radiological  surveillance  was  con- 
ducted by  the  Florida  Division  of  Health  around 
the  Crystal  River  nuclear  power  generating  plant 
site  of  the  Florida  Power  Corporation  starting  in 
May  1969.  A  summary  of  data  and  statistically  sig- 
nificant differences  between  sampling  locations  is 
presented.  There  has  been  a  reduction  in  the  levels 
of  artificial  radionuclides  present  in  the  environ- 
ment except  for  cesium- 137.  Levels  of 
radionuclides  in  soil  are  not  significantly  different 
from  control  locations  except  for  levels  of  potassi- 
um-40  which  appear  to  be  lower  than  those  of  the 
control  locations.  Levels  of  radionuclides  in 
vegetation  are  not  significantly  different  from 
levels  of  comparable  control  locations.  Despite  dif- 
ferences in  potassium-40  levels  in  soil,  levels  of 
potassium-40  in  vegetation  are  not  significantly  dif- 
ferent between  Crystal  River  and  comparable  con- 
trol locations.  Gross  beta  radioactivity  levels  in  sur- 
face water  are  highly  dependent  on  the  salinity  of 
the  water.  (Knapp-USGS) 
W72-01154 


DISPERSION  IN  NATURAL  STREAMS, 

Nebraska  Soil  and  Water  Conservation  Commis- 
sion, Lincoln. 
M.  K  Bansal. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  1 1 ,  Paper  8540,  p  1 867- 1 886, 
November  1971.  8  fig,  1  tab,  29  ref,  append. 

Descriptors:  "Dispersion,  "Mixing,  "Path  of  pollu- 
tants, "Tracers,  "Mathematical  models,  Turbulent 
flow.  Diffusion,  Adsorption,  Turbulence,  Virginia. 
Identifiers:  Turbulent  diffusion. 

A  one-dimensional  mathematical  model  of  disper- 
sion accounts  for  the  loss  of  dye  due  to  decay  and 
adsorption.  This  model  predicts  the  time-concen- 
tration of  the  conservative  pollutant  in  a  stream 
where  the  lateral  and  vertical  mixing  of  the  pollu- 
tant are  almost  complete.  A  three-dimensional 
model  of  dispersion  computes  pollutant  concentra- 
tion near  the  site  of  injection  where  the  effects  of 
lateral  and  vertical  dispersion  are  important.  Vari- 
ous empirical  relationships  determine  the  longitu- 
dinal, lateral,  and  vertical  dispersion  coefficients  in 
natural  streams.  The  dimensionless  longitudinal 
and  vertical  dispersion  parameters  depend  upon 
the  Reynolds  number  only,  while  the  lateral  disper- 
sion parameter  depends  on  both  the  Reynolds 
number  and  the  width-to-depth  ratio  of  the  stream. 
(Knapp-USGS) 
W72-01167 


FACTORS  CONTROLLING  THE  SUPPLY  AND 
THE  CHEMICAL  COMPOSITION  OF 
AEROSOLS  IN  A  NEAR-SHORE  AND 
COASTAL  ENVIRONMENT, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Geolo- 
gy- 

D.  H.  Yaalon,  and  J.  Lomas. 
Agr  Meteorol.  7  (6):  443-454.  Illus.  1970. 
Identifiers:  Aerosols,  Chemical,  Coastal,  Composi- 
tion, Controlling,  Environment,  Minerals,  Shore, 
Storm,  Winds. 

Na,  CI,  S04,  and  K  were  determined  in  near- 
ground  aerosols  on  a  traverse  normal  to  the  coast 
up  to  a  distance  of  6  km  from  the  shore  at 
Caesarea,  Israel.  Statistically  significant  power  or 
exponential  functions  can  both  express  the  rate  of 
decrease  in  concentration  with  distance  from  the 
shore.  The  larger  droplets  which  were  deposited 
mainly  up  to  1500  m  were  essentially  of  sea  water 
composition  with  regard  to  the  major  ions.  The 
remaining  smaller  particles  had  a  relatively  larger 
excess  of  S04.  The  stormier  wind  regime  during 
the  winter  season  produced  a  larger  amount  of  sea 
spray  which  was  not  carried  so  far  inland  as  the  dry 
amount  of  sea  spray  which  was  not  carried  so  far  in- 
land as  the  dry  season  spray  The  behavior  of  S04 
differs  from  that  of  CI  and  Na.  Local  topography 
has  considerable  influence  on  the  distribution  and 
deposition  of  the  airborne  salts.  The  frequency  dis- 
tribution of  concentration  at  any  one  station  tends 
to  bo  lognormal— Copyright  1971,  Biological  Ab- 
stracts, Inc. 


W72-01194 


MICROBIOLOGY  OF  FOODS:  VI.  SALMONEL- 

LAE    IN    MEAT    AND    LYMPH    GLANDS    OF 

SLAUGHTERED     HORSES.     BACTERIOLOGY 

OF    WATER    AND    RESIDUAL    FLUIDS    (IN 

SPANISH), 

Buenos    Aires    Univ.    (Argentina).    Facultad    de 

Agronomia  y  Veterinaria. 

J.  J.  Monteverde,  D.  H.  Simeone,  N.  Moran,  C.  A. 

Hermida,  and  M.  M.  Colombino. 

Rev  Fac  Agron  Vet  Univ  Buenos  Aires.  17  (2):  57- 

67  1969  English  summary. 

Identifiers:   Bacteriology,   Fluids,   Foods,  Glands, 

Horses,  Lymph,  Meat,  Microbiology,  Residual,  Sal- 

monellae,  Slaughtered,  Waste. 

Samples  (400)  were  obtained  from  5  different 
plants  and  from  100  horses.  The  samples  were  10  g 
cutaneous,  masseter  and  diaphragm  muscle  and 
mesenteric  lymph  node  tissues.  Salmonella  was  de- 
tected in  47%  of  the  carcasses:  32%  in  the  mesen- 
teric lymph  nodes  and  21%,  15%  and  7%  respec- 
tively in,  diaphragm,  masseter  and  cutaneous 
muscle.  A  total  of  19  types  of  Salmonella  were 
identified.  Water  samples  were  also  analyzed;  from 
44  samples  20  were  contaminated  and  of  10  waste 
water  samples,  3  were  contaminated.  Public  health 
ramifications  are  discussed. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01227 


A  COMPARISON  OF  THE  ENTEROCOCCI 
INDEX  WITH  COLIFORM  INDEX  AS  INDICA- 
TION OF  FAECAL  POLLUTION  OF  WATER, 

All-India  Inst,  of  Hygiene  and  Public  Health,  Cal- 
cutta. 

Ranjit  Sen,  and  Surjya  Narayan  Ghosh. 
Indian  J  Med  Res.  58(9):  1164-1168  1970. 
Identifiers:  Coliform,   Enterococci,   Fecal,   Index, 
Pollution. 

The  determination  of  the  enterococci  index  by  the 
multiple  tube  dilution  method  was  assessed  using  2 
media,  dextrose  azide  broth  and  ethyl  violet 
dextrose  azide  broth,  and  compared  with  the 
coliform  index  which  uses  lactose  broth.  Ethyl 
violet  dextrose  azide  broth  not  only  detected  very 
small  numbers  of  enterococci,  but  would  also  allow 
an  accurate  report  of  fecal  pollution  of  water  to  be 
given  after  48  hr  more  often  than  the  use  of  the 
other  2  media.  Substitution  of  the  coliform  index 
by  enterococci  is  recommended  as  an  index  of 
water  safety  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01228 


HYGIENIC  ASPECTS  OF  THE  ESTABLISH- 
MENT AND  ORGANIZATION  OF  SANITARY- 
-PROTECTIVE  ZONES  (IN  RUSSIAN), 

M.  M.  Kochanov,  and  S.  D.  Zaugol'Nikov. 
Gig  Sanit.  35  (10):  62-65  1970. 
Identifiers:    Air,    Hygienic,    Meteorological,    Or- 
ganization, Pollution,  Protective,  Sanitary,  Vegeta- 
tion, Zones. 

Various  considerations  related  to  the  use  of  sanita- 
ry-protective zones  are  examined.  These  include: 
characterization  of  the  pollution  source;  charac- 
terization of  the  prevailing  meteorological  condi- 
tions; and  the  choice  of  vegetation  grown  in  the 
sanitary-protective  zone.  Literature  up  to  mid- 
1969  is  reviewed. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01230 


COMPARATIVE  SURVIVAL  RATE  OF  SOME 
ENTEROVIRUSES  IN  WATER  WITH  DIF- 
FERENT DEGREES  OF  POLLUTION,  (IN  RUS- 
SIAN), 

Institut     of    General     and     Municipal     Hygiene, 
Moscow  (USSR). 
G  A.  Bagdasar'yan. 

Zh  Mikrobiol  Epidemiol  Immunobiol.  47  (8):  96- 
98.  Illus.  1970. 
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lentifiers:  Comparative,  Degrees,  Echovirus,  En- 
roviruses,  Escherichia-Coli,  Indicator,  Myelitis, 
hage.  Polio,  Pollution,  Rate,  River,  Streptococ- 
js-Faecalis,  Survival,  T-l ,  Tap,  Virus. 

he  survival  rate  of  enteroviruses  (vaccine  strains 
f  poliomyelitis  virus  types  LS,  c  2ab  and  ECHO- 
),  Escherichia  coli  phage  Tl  and  enterococcus 
Streptococcus  faecalis)  was  studied  in  tap  water, 
ver  water  and  sewer  water.  Temperature,  degree 
f  water  pollution  and  the  type  of  strain  had  signifi- 
int  effects  on  the  length  of  survival  of  the  strains. 
he  survival  rate  of  the  enteroviruses  increased  as 
le  degree  of  pollution  increased,  and  in  the 
resence  of  bacterial  and  viral  microflora.  Phage 
1  survived  the  longest  (more  than  200  days)  in 
ater  with  various  degrees  of  pollution-Copyright 
97 1 ,  Biological  Abstracts,  Inc. 
/72-01245 

HE  DISTRIBUTION  OF  THE  PATHOGENS  OF 
OTULISM  AND  TETANUS  IN  THE  AREA  OF 
HE  USSR, 

l.  T.  Kravchenko,  and  L.  M .  Shishuhna. 
leditsina,  Moscow,  1970.  200  p. 
ientifiers:  Botulism,  Clostridium-Botulinum,  Clos- 
ridium-Tentani,    Distribution,     Fish,    Fish-Meal, 
'athogens,  Soil,  Tetanus,  USSR. 

.iterature  and  other  data  on  the  distribution  of 
:iostridium  botulinum  and  C.  tetani  in  the  USSR 
ire  summarized.  C.  tetani  is  seeded  in  the  soil  and 
i-ater  and  C.  botulinum  is  found  in  fish  in  different 
ireas  of  the  country.  Methods  for  sampling  soil, 
vater,  fish  and  fish  meal  are  described,  the  effects 
>f  a  number  of  environmental  factors  and  the  con- 
lition  of  the  fish  on  the  occurrence  of  the 
>athogens  are  also  shown. -Copyright  1971, 
Jiological  Abstracts,  Inc. 
W72-01246 


DISTRIBUTION  OF  DDT  AND  TOXAPHENE  IN 
HOUSTON  BLACK  CLAY  ON  THREE 
WATERSHEDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of  Soil 
and  Crop  Science. 

Allen  R.  Swoboda,  Grant  W.  Thomas,  Foster  B. 
Cady  Ralph  W.  Baird,  and  Walter  G.  Knisel. 
EnvironSciTech.5(2):  141-145  Illus.  1971. 
Identifiers:      Black,     Clay,      DDT,      Distribution, 
Houston,  Insecticide,  Leaching,  Movement,  Texas, 
Toxaphene,  Watersheds. 

The  movement  and  distribution  of  DDT  and  Tox- 
aphene in  a  heavy  clay  soil  was  studied  on  three 
Blackland  Prairie  watersheds  in  Texas.  Less  than 
16%  of  the  DDT  (total  of  p,  p-DDT,  DDE,  and 
DDD)  and  less  than  22%  of  the  Toxaphene  applied 
over  a  10-yr  period  was  recovered  in  the  top  5  ft  of 
the  soil.  Between  60  and  75%  of  the  recovered 
DDT  was  found  in  the  top  12  in.  of  soil,  but  90  to 
95%  of  the  Toxaphene  was  found  in  the  upper  12 
in.  Movement  of  DDT  into  the  lower  soil  depths 
was  attributed  to  top  soil  being  washed  into  the 
large  vertical  cracks  of  the  vertisol  by  rainfall. 
Leaching  was  also  considered  a  factor  in  the 
downward  movement  of  DDT,  since  a  seep  was 
found  to  contain  from  0.2  to  1.2  ppb  of  DDT- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01262 


INCIDENCE  IN  RIVER  WATER  OF 
ESCHERICHIA  COLI  CONTAINING  R  FAC- 
TORS, 

Animal    Health    Trust,    Stock    (England).    Farm 

Livestock  Research  Center. 

Williams  H.Smith. 

Nature  (London).  228  (5278):  1286-1288.  1970. 

Identifiers:    Antibiotic,   Escherichia-Coli,   Human, 

Incidence,  R,  Resistance,  River,  Salmonella-Typhi, 

Sewage. 

Large  numbers  of  E.  coli  with  antibiotic  resistance 
transmissible  to  pathogenic  organisms,  such  as  Sal- 
monella typhi,  were  found  in  some  British  rivers. 
The    principal    source    was    insufficiently    treated 


human  sewage.-Copyright    1971,  Biological  Ab- 
stracts, Inc. 
W72-01281 


THE  SURVIVAL  OF  MYCOBACTERIA  IN  DIF- 
FERENT SUBSTRATES  OF  THE  ENVIRON- 
MENT, (IN  RUSSIAN), 

M.  M.  Ivanov,  and  Y.  M.  Skhiladze. 
Tr  Gos  Nauch-Kontr  Inst  Vet  Prep.  16:  142-144. 
1969. 

Identifiers:  Avian,  Bird,  Environment,  Manure, 
Medium,  Milk,  Mycobacteria,  Petranyanas,  Sub- 
strates, Survival. 

Determinations  were  made  of  the  survival  rate  of 
mycobacteria  of  the  avian  type  in  distilled  and  tap 
water,  milk,  and  bird  manure.  Samples  (100  ml) 
were  stored  at  4  and  20C  for  1 6  mo  and  aliquots  of 
these  were  taken  at  4,  8,  12,  and  16  mo.  intervals 
and  plated  on  Pentranyana's  medium;  pH  was  also 
determined.  Mycobacteria  die  within  8  mo.  in  milk, 
viability  in  water  is  retained  for  more  than  1 6  mo.~ 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01284 


THE  POSSIBLE  TRANSPORT  OF  TRACE 
METALS  VIA  MOULTED  COPEPOD  EX- 
OSKELETONS, 

Stanford    Univ.,    Pacific    Grove,    Calif.    Hopkins 

Marine  Station. 

John  H.  Martin. 

Limnol  Oceanogr.  15  (5):  756-761.  1970. 

Identifiers:  Bio,  Copepod,  Cycles,  Exo,  Geochemi- 

cal,  Metals,  Molted,  Skeletons,  Trace,  Transport. 

Concentrations  of  Ca,  Cd,  Co,  Cu,  Fe,  Mg,  Mn,  Ni, 
Pb,  Sr,  and  Zn  in  10  surface-zoo-plankton  samples 
were  compared  with  the  values  determined  for  12 
samples  collected  at  100  or  more  meters.  Average 
values  for  Cu,  Fe,  Mn,  Ni,  Pb,  Sr,  and  Zn  were 
higher  in  the  deep  samples.  It  was  postulated  that 
more  of  these  elements  had  become  adsorbed  to 
copepod  exoskeletons  at  greater  depths  because 
food-dependent  molting  rates  were  lower;  thus 
more  time  was  available  for  elemental  adsorption 
to  take  place.  If  this  hypothesis  is  correct,  molted 
copepod  exoskeletons  may  be  important  in 
biogeochemical  cycles.  Copepods  are  the  most 
abundant  multicellular  animals  in  the  world,  and 
there  are  1 1  cast  exoskeletons  for  every  adult; 
these  slow-sinking  exuvia  may  well  be  capable  of 
taking  up  elements  by  adsorption-exchange  long 
after  leaving  the  living  animals.  Thus,  a  large  total 
surface-area  is  provided  on  which  important 
chemical  reactions  may  take  place. -Copyright 
1 97 1 ,  Biological  Abstracts,  Inc . 
W72-01311 


TROPHIC  STATE  OF  LAKES  IN  NORTH  CEN- 
TRAL FLORIDA, 

Florida     Univ.,     Gainesville.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01331 


CROSS-SECTIONAL  STUDY  OF  THE  EFFECTS 
OF  SMELTER  WASTEWATER  DISPOSAL  ON 
WATER  QUALITY  OF  THE  COLUMBIA  RIVER 
DOWNSTREAM  FROM  TRAIL,  BRITISH 
COLUMBIA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Water  Branch. 
S.  W.  Reeder. 

Canada  Department  of  Energy,  Mines  and 
Resources  Inland  Waters  Branch  Technical  Bul- 
letin No  39,  1 97 1 .  1 6  p,  6  fig,  3  tab,  2  ref. 

Descriptors:  *  Water  pollution  sources,  *  Water  pol- 
lution effects,  *Water  quality  control,  "Columbia 
River,  "Industrial  wastes.  Chemical  analysis,  Water 
temperature,  Data  collections,  Water  quality, 
Hydrologic  data,  Streamflow,  Flow  rates. 
Identifiers:  "Smelter  wastewater,  Canadian  Border. 


A  total  of  59  water  samples  were  collected  from 
three  sites  on  the  Columbia  River  over  a  seven-day 
period  to  locate  the  most  suitable  site  for  a  per- 
manent water  quality  sampling  station  and  to  assess 
the  effects  of  smelter  wastewater  on  the  quality  of 
the  river  water  downstream  from  Trail,  British 
Columbia.  The  results  from  chemical  examination 
of  the  river  water  showed:  ( 1 )  Mixing  of  the  waste- 
water with  the  river  water  was  complete  at  Site  3, 
approximately  ten  miles  downstream  from  the 
disposal  source,  but  was  incomplete  at  Sites  1  and 
2,  one-half  and  three  miles  downstream  from  the 
source.  For  this  and  other  reasons,  Site  3  was 
judged  to  be  the  most  suitable  location  for  a  per- 
manent water  quality  station;  (2)  The  effluent 
caused  a  considerable  increase  in  total  hardness, 
noncarbonate  hardness,  and  calcium,  zinc,  sulfate, 
fluoride  and  phosphate  content  of  the  river  water; 
(3)  The  concentration  of  pollutants  in  the  Canadi- 
an portion  of  this  river  is  generally  low  due  to  its 
relatively  high  discharge.  (Woodard-USGS) 
W72-01424 


USE  OF  ULTRAVIOLET  IRRADIATION  IN  THE 
DETERMINATION  OF  NUTRIENTS  IN  WATER 
WITH  SPECIAL  REFERENCE  TO  NITROGEN, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Water  Branch. 
For  primary  bibliographic  entry  see  Field  05A. 

W72-01425 

POTENTIAL  POLLUTION  OF  THE  OGALLALA 
BY  RECHARGING  PLAYA  LAKE  WATER, 

Texas   Tech    Univ.,    Lubbock.   Water    Resources 

Center. 

R.  G.  Rekers,  E.  W.  Huddleston,  and  D.  M.  Wells. 

Texas  Tech  University,  Water  Resources  Center, 

WRC-70-4,  25  p.  August  1970.  2  tab,  2  fig. 

Descriptors:  "Playas,  "Groundwater  recharge, 
"Agricultural  watersheds,  Water  pollution  sources, 
"Water  quality,  Nitrates,  Phosphates,  Ammonia, 
Nitrites,  Chlorides,  Sodium,  Potassium,  Calcium, 
Sulfates,  Alkalinity,  Inorganic  compounds,  Perti- 
cides,  Bacteria,  Viruses,  Texas,  Aquifers. 
Identifiers:  "Ogallala  Formation,  Texas  High 
Plains. 

Water  collected  in  playa  lakes  on  the  Texas  High 
Plains  appears  suitable  for  recharge  into  the  Ogal- 
lala Formation  since  nitrates  and  phosphates  in 
agricultural  runoff  were  not  found  in  hazardous 
concentrations.  Samples  from  24  lakes  in  Lubbock 
county  and  15  lakes  bounded  by  Plainview,  Here- 
ford and  Amarillo,  provided  the  data  for  interpreta- 
tion. Nitrates,  ranging  from  0.5  to  14.0  mg/1,  were 
lower  than  local  ground-water  samples;  ammonia 
was  generally  less  than  1  mg/l;  nitrite  ranges  from 
0.002  to  0.6  mg/1;  phosphates  were  generally  less 
than  1.0  mg/1.  Concentrations  of  chloride,  sodium, 
potassium,  calcium,  sulfate  and  alkalinity  were 
lower  than  existing  groundwater  samples.  Playa 
water  was  found  to  be  of  better  quality  than 
groundwater  when  tested  for  inorganic  chemicals. 
Other  studies  indicate  low  pesticide  concentra- 
tions. Geologic  properties  of  the  aquifer  are  such 
that  bacterial  or  viral  contamination  by  playa  water 
recharge  is  unlikely.  (Popkin-Arizona) 
W72-01462 


VIRUSES  IN  WATER, 

Poliomyelitis  Research  Foundation,  Johannesburg 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-01470 


BIOLOGICAL  ASPECTS   OF  WATER   POLLU- 
TION, 

National  Inst,  of  Water  Research,  Pretoria  (South 

Africa ) . 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01472 


47 


Field  05  -  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B—  Sources  of  Pollution 


USER'S  GUIDE  AND  DOCUMENTATION  FOR 
OUTFALL  PLUME  MODEL, 

Environmental  Protection  Agency,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-01491 


THE   EFFECTS  OF  PESTICIDES  ON   WATER 
RESOURCE  DEVELOPMENTS. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-01517 


AGRICULTURAL  ASPECTS  OF  THE  EFFECTS 
OF  PESTICIDES  IN  WATER  RESOURCE 
DEVELOPMENTS, 

Agricultural  Research  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-01519 


MERCURY  AND  OTHER  HEAVY  METALS  IN 
WATER  SUPPLIES, 

Souther  (Henry)  Engineering  Co.,  Hartford,  Conn. 
I.  L.  Newell. 

Journal  of  the  New  England  Water  Works  Associa- 
tion, Vol  85,  No  3,  p  289-295,  September  1971.  4 
tab,  6  ref. 

Descriptors:  *Water  pollution  sources,  "Heavy 
metals,  "Pollutant  identification,  "Chemical  analy- 
sis, Water  pollution  effects,  Analytical  techniques, 
Inorganic  compounds.  Surface  waters,  Ground- 
water, Environmental  effects,  Ecology,  Water 
chemistry. 
Identifiers:  "Mercury. 

More  than  sixty  groundwater  and  surface-water 
samples  were  analyzed  for  concentrations  of  14 
heavy  metals.  Trace  amounts  of  silver,  barium, 
copper,  mercury,  lead,  and  zinc  were  found  in  10  of 
the  samples.  Mercury  was  found  in  only  one  sam- 
ple, a  well  water  sample  that  contained  0.004 
mg/liter.  Mercury  is  found  in  the  environment  in 
both  organic  and  inorganic  molecules.  The  organic 
molecules  have  been  found  to  be  many  times  more 
toxic  than  the  inorganic  forms  of  mercury.  In 
water,  the  mercury  is,  for  the  most  part,  found  as 
the  most  harmful  methyl  mercury.  Almost  all  of  the 
mercury  found  in  living  tissue  is  of  the  methyl  type. 
It  is  believed  that  the  various  forms  of  mercury 
which  may  be  deposited  in  the  bottoms  of  stream 
and  reservoirs  can  be  brought  in  solution  by  aero- 
bic micro-organisms.  In  the  winter  and  early  spring, 
methylation  occurs  more  rapidly  than  in  the 
summer  and  fall  months.  More  acidic  waters  will 
contain  more  methyl  mercury  than  those  with 
higher  pH.  (Woodard-USGS) 
W72-01521 


MOVEMENT  AND  PERSISTENCE  OF  DIEL- 
DRIN  AND  LINDANE  IN  SOIL  AS  IN- 
FLUENCED BY  PLACEMENT  AND  IRRIGA- 
TION, 

Agricultural    Research    Service,    Riverside,    Calif. 

Soil  and  Water  Conservation  Research  Div. 

M.  M.  Cliath,  and  W.  F.  Spencer. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  5,  p  791-795,  September-October  1971.  6 

fig,  2  tab,  16  ref. 

Descriptors:  "Pesticide  residues,  "Path  of  pollu- 
tants, "Dieldrin,  "Soils,  "Soil  moisture.  Soil  water 
movement,  Volatility,  Biodegradation,  Chemical 
degradation,  Irrigation  effects,  On-site  tests. 

Redistribution  and  recovery  of  dieldrin  and  lindane 
were  measured  in  two  calcareous,  low  organic- 
matter  soils,  with  and  without  irrigation.  Dieldrin 
was  highly  stable  and  persistent,  although 
volatilization  apparently  was  significant  for  loss  of 
dieldrin  when  the  surface  soil  was  wet  and  dieldrin 
was  placed  in  the  surface  layer  of  soil.  Dieldrin  did 
not  move  significantly  with  the  water  and  moved 
very  little  by  diffusion.  No  catalytic  breakdown  of 
dieldrin  occurred  in  the  hot,  dry  soil.  The  move- 
ment and  the  dissipation  of  lindane  from  both  soils 
were  markedly  greater  than  for  dieldrin.  Lindane 


moved  downward  with  water  application,  espe- 
cially in  the  sandy  loam  soil.  Volatilization  losses 
can  be  reduced  or  prevented  by  keeping  the  soil 
surface  dry  or  by  incorporating  or  injecting  insecti- 
cides into  the  soil.  (Knapp-USGS) 
W72-01534 


GEOCHEMICAL  RANGES  OF  TITANIUM 
MIGRATION  IN  GROUNDWATER  (O  GEOK- 
HIMICHESKIKH  DIAPAZONAKH  MIGRATSII 
TITANA  V  PODZEMNYKH  VODAKH), 

All-Union  Scientific  Research  Inst,  of  Hydrogeolo- 
gy  and  Engineering  Geology,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02K. 

W72-01547 


PLANT  NUTRIENTS  AND  WATER  QUALITY, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01558 


NITRATE  AND  SALT  IN  SOILS  AND  GROUND 
WATERS  FROM  LAND  DISPOSAL  OF  DAIRY 
MANURE, 

D.  C.  Adriano,  P.  F.  Pratt,  and  S.  E.  Bishop. 

Soil  Science  Society  American  Proceedings,  Vol. 

35,  1971.  p.  759-762,  3  fig,  3  tab,  Href. 

Descriptors:  "Farm  wastes,  "Water  pollution 
sources,  Groundwater,  Salinity,  Leaching, 
Nitrogen,  Ammonia,  Irrigation,  Pastures,  Lagoon, 
Application  rate. 

Identifiers:  "Dairy  wastes,  Chino-Corona  Basin, 
Feedlots,  Well  waters. 

The  N03  -  contents  of  soils  and  ground  waters  un- 
derneath lands  used  for  disposal  of  manures  from 
dairies  in  the  Chino-Corona  Basin  were  deter- 
mined. Soil  and  water  samples  were  taken  from  15 
holes  drilled  to  the  top  of  water  table  in  sites 
representing  corrals,  irrigated  croplands,  and 
pastures  used  as  disposal  areas.  Considerable 
amounts  of  N03-  and  salt  were  found  in  soil 
profiles  underneath  the  disposal  areas,  although  the 
magnitude  was  not  as  high  as  in  profiles  under  cor- 
rals. Average  N03-  -N  concentrations  in  waters 
sampled  from  water  tables  were  26,  57,  45,  and  74 
ppm  for  control  (undisturbed),  corral,  cropland, 
and  pasture  sites,  respectively,  exceeding  the  PHS 
recommended  limit  of  10  ppm  N03-  -N  for  safe 
drinking  water.  Domestic  well  waters  pumped  from 
deeper  aquifers  averaged  6  ppm  of  NO-  -N.  Con- 
tributions of  N03-  -N  to  ground  waters,  as  in- 
dicated by  deep  soil  samples,  on  a  per  unit  area  ba- 
sis, tended  to  be:  corralSpastureScropland.  Existing 
conditions  in  the  study  area  need  some  modifica- 
tions if  acceptable  quality  of  the  ground  waters  is  to 
be  maintained.  (Bundy-Iowa  State) 
W72-01561 


5C.  Effects  of  Pollution 


CARBONATE  EQUILIBRIA  IN  LAKE  ERIE, 

State  Univ.  (Coll.),  Fredonia,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01111 


SOME  FACTORS  AFFECTING  THE  DISTRIBU- 
TION OF  ORCHESTIA  LEACH  IN  ESTUARIES, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick). 

D.J.  Wildish. 

J.  Exp  Mar  Biol  Ecol.  5  (3):  276-284.  Illus.  1970. 

Identifiers:    Chlorinities,    Distribution,    Estuaries, 

Lethal,  Orchestia,  Orchestia-Cavimana,  Orchestia- 

Gammarella,  Orchestia-Mediterranea. 

Lethal  chlorinities  were  determined  for  3  spp.  of 
Orchestia  Leach.  In  dilute  sea  water  48-h  median 
lethal  values  (LC50)  for  O.  gammarella  (Pallas) 
and  O.  mediterranea  A.  Costa  were  influenced  by 
intermoult  stage  but  little  by  temperature  within 
the  range  4-23C.  By  comparing  the  48-h  LC50  for 
each  species  with  the  limiting  high-water  isohaline 


in  the  Medway  estuary,  it  is  concluded  that  low 
chlorinity  during  dispersal  was  the  primary  limiting 
factor  for  O.  gammarella,  but  not  for  the  other  spe- 
cies studied.  Sublethal  effects  of  low  chlorinity  of 
the  substratum  and  algal  food  on  fertility  of  O. 
mediterranea  morph  mediterranea  were  demon- 
strated which  might  explain  its  abbreviated  up- 
stream estuarine  penetration.  Two  hypotheses 
might  explain  the  downstream  abbreviated 
estuarine  penetration  of  O.  cavimana  Heller:  an  ex- 
clusion effect  by  interspecific  sterile  mating  with  O. 
gammarella  and  sublethal  effects  of  high  interstitial 
chlorinity  on  fertility. --Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01197 


A  COMPARISON  OF  THE  ENTEROCOCCI 
INDEX  WITH  COLIFORM  INDEX  AS  INDICA- 
TION OF  FAECAL  POLLUTION  OF  WATER, 

All-India  Inst,  of  Hygiene  and  Public  Health,  Cal- 
cutta. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-01228 


THE  DISTRIBUTION  OF  THE  PATHOGENS  OF 
BOTULISM  AND  TETANUS  IN  THE  AREA  OF 
THE  USSR, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-01246 


LABORATORY  EXPERIMENTS  ON  EFFECTS 
OF  INSECTIDES  AGAINST  BLACKFLY  LAR- 
VAE (DIPTERA:SIMULIIDAE)  AND  FISH, 

Kyoto    Prefectural    Univ.    of   Medicine    (Japan). 

Dept.  of  Zoology. 

Kikuo  Matsuo,  and  Tatsuo  Tamura. 

Botyu-Kagaku  Bull  Inst  Insect  Contr.  35  (4):  125- 

130.  1970. 

Identifiers:  Black,  Diptera,  Fish,  Fly,  Insecticides, 

Laboratory,  Larvae,  Plecoglossus-Altivelis,  Sacco- 

Temmincki,    Safety,     Salmo-Irideus,     Simuliidae, 

Simulium-Aokii,  Simulium-Venustum. 

The  laboratory  experiments  were  carried  out  to 
find  which  insecticides  would  be  more  effective  on 
blackfly  larvae  control  in  a  river  and  would  have 
lower  toxicity  to  the  fishes.  Fourteen  insecticides 
were  tested  and  the  larvae  used  were  Simulium 
aokii  and  S.  venustum  and  the  fishes  used  were 
Plecoglossus  altivelis,  Salmo  irideus  and  Sacco 
temmincki.  Results  indicate  that  the  wettable 
powder  of  Baytex  and  Sumithion  are  more  suitable 
for  regular  control  of  the  blackfly  larvae  living  in  a 
river. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01252 


THE  FATE  OF  FISH  INTRODUCED  AS  PREDA- 
TORS ON  INSECTS  IN  MISSOURI  OXIDATION 
LAGOONS, 

Federal  Water  Pollution  Control  Administration, 
Chicago,  III. 

H.  J.  Fisher,  L.  W.  Smith,  Jr.,  and  W.  R.  Enns 
Mosquito  News.  30  (4):  523-527.  1970. 
Identifiers:    Bantam,    Black,    Bluegill,    Bullhead, 
Cold,    Fate,    Fish,    Gambusia,    Golden,    Insects, 
Lagoons,  Midge,  Missouri,  Mosquitofish,  Oxida- 
tion, Predators,  Redear,  Shiner,  Sunfish. 

Five  species  of  fish  were  stocked  in  several  sewage 
oxidation  lagoons  in  the  vicinity  of  the  Columbia, 
Missouri.  These  included  bantam  sunfish,  bluegill, 
redear  sunfish,  golden  shiner  and  black  bullhead. 
Observations  also  were  made  in  other  lagoons 
stocked  with  goldfish  and  mosquitofish  by  mu- 
nicipal health  department  and  other  personnel. 
Goldfish  and  golden  shiners  survived  fairly  well 
under  conditions  found  in  the  oxidation  lagoons. 
Mosquitofish  (Gambusia)  thrived  under  summer 
conditions  but  could  not  tolerate  seriously  cold 
weather.  Clear  ice  on  lagoons  did  not  appear  to  be 
detrimental  but  when  covered  by  snow  caused 
anaerobic  conditions,  with  concomitant  mortality 
of  fish  and  tadpoles.  Stocked  fish  made  very  little 
use  of  midge  larvae  as  food.  However,  much 
further  study  is  needed  on  fish  stocking  to  deter- 
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line  their  effectiveness  in  controlling  insect  popu- 
itions    in    oxidation    lagoons. --Copyright    1971, 
liological  Abstracts,  Inc. 
V72-01254 


OLUME  OF  FISH  FRY  SUFFOCATIONS  ON 
HALLOW  WATERS  OF  THE  KREMENCHUG 
1ESERVOIR  UNDER  THE  CONDITIONS  OF 
VATER  'BLOOM',  (IN  RUSSIAN), 

ikademiya       Nauk       URSR,       Kiev.       Instytut 

lidrobiologii. 

L  F.  Lyashenko.andN.H.  Yvanyukov. 

iidrobiol  Zh.  6  (5):  57-65.  Map.   1970.  English 

ummary. 

dentifiers:  Bloom,  Cyanophycease,  Fish,  Fry,  Ide, 

Lremenchug,   Perch,   Reservoir,   Ruffe,   Shallow, 

luffocations,  USSR,  Volume. 

"he  effect  of  different  concentrations  of 
;yanophyceae  on  fish  fry  number  is  considered  as 
irell  as  the  conditions  of  appearance  of  local 
ummer  fry  suffocations  as  a  result  of  water  bloom 
in  shallow  waters  of  the  Kremenchug  reservoir, 
rhe  algae  have  no  negative  effect  on  fish  fry  num- 
lers.  The  greatest  amount  of  perch  and  pike-perch 
ry  at  shallow  waters  of  the  reservoir  was  observed 
vith  moderate  development  of  the  algae  (concen- 
ration  up  to  200-250  g/cu  m).  Fish  fry  (fin- 
>erlings)  died  as  a  result  of  suffocation  in  the  low 
jart  of  the  Kremenchug  reservoir  where  14  spp. 
vere  found  among  which  Percoidea  predominated 
perch,  pike-perch,  ruffe)  and  ide  from  the 
byprinidae  family  -Copyright  1971,  Biological 
\bstracts,  Inc. 
W72-01266 


TROPHIC  STRUCTURE,  AVAILABLE 

RESOURCES  AND  POPULATION  DENSITY  IN 
TERRESTRIAL  VS.  AQUATIC  ECOSYSTEMS, 

Georgia  Univ. .Athens.  Dept.  of  Zoology. 
R.  G.  Wiegert,  and  D.  F.  Owen. 
JTheor  Biol.  30(1):  69-81.  Illus.  1971. 
Identifiers:       Aquatic,       Competition,       Density, 
Ecosystems,     Population,     Resources,    Structure, 
Terrestrial,  Trophic. 

The  relationship  between  available  resources  and 
the  level  at  which  density  is  regulated  may  not  be 
obvious  where  direct  inter-  or  intraspecific  com- 
petition for  available  resources  is  absent.  In- 
terpretation of  such  cases  requires  that  a  distinc- 
tion be  made  between  organisms  ingesting  living 
material  (biophages)  and  those  subsisting  on  dead 
organic  mater  (saprophages).  A  modified  trophic 
model  incorporating  this  distinction  is  used  to 
develop  a  hypothesis  explaining  how  mean  densi- 
ties of  lst-order  biophagus  organisms  are  deter- 
mined in  accordance  with  life  history  charac- 
teristics of  autotrophs  in  the  system.  Mean 
biophage  densities  will  be  held  at  low  levels  where 
effects  of  escape  from  control  would  be  most 
damaging  to  a  system,  i.e.  where  the  biotic  poten- 
tial of  lst-order  biophages  is  much  higher  than  that 
of  the  autotrophs.  The  hypothesis  accounts  for  den- 
sity levels  and  regulatory  mechanisms  differing 
with  trophic  levels  and  helps  to  explain  the 
prevalence  of  well-developed  3-level  trophic  com- 
munities in  terrestrial  exosystems  and  4-level  com- 
munities in  aquatic  systems  -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01268 


UPPER  LETHAL  TEMPERATURE  AND  THER- 
MAL SHOCK  TOLERANCES  OF  THE  OPOS- 
SUM SHRIMP,  NEOMYSIS  AWATSCHENSIS, 
FROM  THE  SACRAMENTO-SAN  JOAQUIN 
ESTUARY,  CALIFORNIA, 

California  State  Dept.  of  Fish  and  Game,  Sacra- 
mento. 

James  R.  Hair. 

CalifFish  Game.  57(1):  17-27.  Illus.  1971. 
Identifiers:  California,  Estuary,  Lethal,  Neomysis- 
Awatschensis,      Opossum,       Sacramento,      San- 
Joaquin,  Shock,  Shrimp,  Temperature,  Thermal, 
Tolerances. 


Temperature  tolerances  tests  were  performed  on 
adult  opossum  shrimp,  N.  awatschensis,  collected 
in  the  Sacramento-San  Joaquin  estuary  from  July 
1968  to  Oct.  1969.  The  upper  lethal  temperature 
for  adult  N.  awatschensis  was  between  75.6  and 
77.8  F  as  determined  from  48-hr  thermal  bioassays. 
The  tolerance  of  adult  N.  awatschensis  to  rapid  in- 
creases in  temperature  decreased  when  the  accli- 
mation temperature  increased.  Rapid  temperature 
rises  of  25  F  or  less  caused  little  or  no  mortality 
provided  the  test  temperature  did  not  reach  87  F. 
Survival  was  inversely  related  to  temperature 
above  87  F.  Rises  of  more  than  25  F  caused  signifi- 
cant mortalities  even  though  the  maximum  tem- 
perature did  not  reach  87  F.  Survival  decreased 
rapidly  with  increased  exposure  time  at  lethal  tem- 
peratures-Copyright 1971,  Biological  Abstracts, 
Inc. 
W72-01279 


TOXICITY       OF       PESTICIDES       TO       THE 
CRUSTACEAN  GAMMA-RUS  LACUSTRIS, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 
Mo.  Fish  Pesticide  Research  Lab. 
Herman  O.  Sanders. 

US  Bur  Sport  Fish  Wildl  Tech  Pap.  25.  3- 1 8.  1 969. 
Identifiers:  Aldrin,  Coumaphos,  Crustacean,  DDT, 
Defoliant,     Exposure,     Fungicides,     Gammarus- 
Lacustris,     Herbicides,     Insecticides,     Pesticides, 
Temperature,  Time,  Toxicity. 

Static  bioassays  were  conducted  to  determine  the 
relative  acute  toxicities  of  some  insecticides,  herbi- 
cides, fungicides,  and  a  defoliant  to  the  scud  G. 
lacustris.  Toxic  effects  were  measured  by  deter- 
mination of  Median  Lethal  Concentration  (LC50) 
for  24-,  48-,  and  96-hr  exposures  at  70  F.  Or- 
ganophosphate  insecticides  were  generally  more 
toxic  than  chlorinated  hydrocarbon  insecticides. 
There  was  a  wide  range  in  the  toxicities  of  insecti- 
cides to  scuds,  with  24-hr  LC50  values  ranging 
from  0.32  microgram/1  for  coumaphos,  an  or- 
ganophosphate  insecticide,  to  56,000  microgram/1 
for  aldrin,  a  chlorinated  hydrocarbon  insecticide. 
Herbicides  and  fungicides  were  less  toxic  than  most 
insecticides.  DDT  was  2.6  times  as  toxic  to  scuds  at 
70  F  as  at  40  F  after  a  24-hr  exposure,  4.5  times  as 
toxic  at  70  F  after  a  48-hr  exposure,  and  7.0  times 
as  toxic  at  the  higher  temperature  after  a  96-hr  ex- 
posure. DDT  was  5.7  times  as  toxic  to  l-mo.-old 
animals  as  to  3-mo.-old  animals  after  a  24-hr  expo- 
sure—Copyright 197 1 ,  Biological  Abstracts,  Inc. 
W72-01280 


A  REVIEW  OF  POSSIBLE  CAUSES  OF  MOR- 
TALITY OF  OYSTER  LARVAE  OF  THE  GENUS 
CRASSOSTREA  IN  TOMALES  BAY,  CALIFOR- 
NIA, 

University   of  the   Pacific,   Dillion   Beach,  Calif. 

Pacific  Marine  Station. 

Carl  J.  Berg,  Jr. 

Calif  Fish  Game.  57(1):  69-75.  Illus.  197 1 . 

Identifiers:  Bay,  Blooms,  California,  Crassostrea, 

Dinoflagellate,  Genus,  Larvae,  Mortality,  Oyster, 

Review,  Tomales. 

Oysters  of  the  genus  Crassostrea  do  not  produce 
successive  generations  in  Tomales  Bay,  California, 
because  of  the  failure  of  the  larvae  to  survive  and 
set.  Excessive  turbidities,  lack  of  proper  food,  and 
blooms  of  dinoflagelbtes  are  probably  the  major 
causes  of  oyster  larvae  mortality,  although  there 
are  other  contributing  factors. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01289 


EFFECTS  OF  PHYSICAL  AND  CHEMICAL 
CONDITIONS  ON  THE  DETOXD7ICATION  OF 
ANTIMYCIN, 

WARF  Inst.,  Inc.,  Madison,  Wis. 

Terrence  H.  Lee,  Philip  H.  Derse,  and  Stephen  D. 

Morton. 

Trans  Amer  Fish  Soc.  100(1):  13-17.  Illus.  1971. 

Identifiers:    Antimycin,    Aquatic,    Chemical,    De, 

Goldfish,  Management,  Mortality,  Physical,  Toxifi- 


Laboratory  studies  using  both  fish  (goldfish)  and 
yeast  assays  were  made  to  determine  the  effects  of 
various  physical  and  chemical  conditions  on  the 
toxicity  and  stability  of  antimycin.  Chemical  stu- 
dies determined  that  pH  is  the  most  important  fac- 
tor. Half-lives  of  antimycin  for  pH's  of  4.5  to  1 1.0 
varied  from  over  7  hr  to  6  min.  Alkalinity  and  hard- 
ness were  of  no  significance.  Sorption  on  Lake 
Mendota,  Wisconsin  sediments  was  negligible  up  to 
suspended  solids  concentrations  of  1.5%.  The  half- 
life  in  sunlight  of  antimycin  in  distilled  water  was 
less  than  10  min;  at  200  ft  candles  about  the  same 
as  in  darkness.  Mortality  time  for  fish  increased  by 
approximately  a  factor  of  3  for  4C  compared  to 
24C.  Use  of  ethanol  as  an  anti-freeze  for  winter  use 
was  satisfactory. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01292 


THE  DELAWARE  OYSTER  INDUSTRY:  A 
REALITY, 

Delaware  Univ.,  Lewes.  Marine  Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01294 

OCCURRENCE  OF  TOXIC  BIVALVE  MOL- 
LUSCS DURING  A  GYMNODBMIUM  BREVE 
'RED  TIDE,' 

Gull  Coast  Water  Hygiene  Lab.,  Dauphin  Island, 

Ala. 

Joseph  M.  Cummins,  Abner  C.  Jones,  and  Alan  A. 

Stevens. 

Trans  Amer  Fish  Soc.    100  (1):    112-116.   Map. 

1971. 

Identifiers:  Bivalve,  Clam,  Coquinas,  Crassostrea- 

Campechiensis,     Donax-Variabilis,     Fish,     Gym- 

nodinium-Breve,      Macrocallista-Nimbosa,      Mer- 

cenaria-Campechiensis,        Molluscs,        Mortality, 

Oyster,  Red,  Tide,  Toxic. 

Extensive  fish  mortality  has  been  associated  with 
G.  breve  'red  tides'  along  the  west  coast  of  Florida. 
Toxicological  evidence  was  strongly  incriminated 
G.  breve  as  being  the  primary  source  of  2  toxic 
components  detected  in  oysters  and  clams  exposed 
to  increased  numbers  of  G.  breve.  From  Aug.  to 
Nov.  1967,  G.  breve  'red  tide'  conditions  were  re- 
ported from  the  mouth  of  Tampa  Bay  to  Redfish 
Pass,  south  of  Charlotte  Harbor  on  the  west  coast 
of  Florida.  The  present  study  examines  the  rela- 
tionship of  increased  numbers  of  G.  breve  to  the 
occurrence  and  distribution  of  toxic  oysters  and 
clams.  The  most  severe  G.  breve  'red  tide'  condi- 
tions occurred  during  the  1st  day  of  sampling.  G. 
breve  cell  counts  averaged  1500-2400  organ- 
isms/ml in  the  offshore  waters,  300  organisms/ml  in 
the  surf  zone,  and  820  organisms/ml  in  Venice  In- 
let. Water  collected  offshore  and  from  the  head  of 
the  Inlet  contained  an  ether-soluble  substance  that 
was  toxic  to  mice.  At  this  time  a  large  number  of 
dead  fishes  were  observed  lining  the  beaches  and 
floating  offshore.  Hard  clams  (Mercenaria  cam- 
pechiensis)  and  sunray  clams  Macrocallista  nim- 
bosa)  collected  from  the  head  of  Venice  Inlet  con- 
tained 270  and  140  mouse  units  of  toxin  per  100  g 
of  meats,  respectively.  Oysters  (Crassostrea  vir- 
ginica)  collected  south  of  Bird  Island  the  same  day 
contained  75  mouse  units  of  toxin  per  100  g  of 
meats.  On  the  third  day  of  sampling,  coquinas 
(Donax  variabilis)  collected  from  the  surf  zone 
south  of  Midnight  Pass  were  highly  toxic,  contain- 
ing 550  mouse  units  per  100  g  of  meats.  The  toxici- 
ty of  the  coquinas  was  the  highest  ever  detected  by 
this  laboratory  in  bivalve  molluscs  exposed  to  G. 
breve  'red  tide'  conditions.  Seawater,  oyster,  and 
coquina  samples  collected  from  the  Venice  area  in 
the  absence  of  G.  breve  'red  tide'  conditions  did 
not  contain  detectable  amounts  of  toxin.-Copy- 
right  1971,  Biological  Abstracts,  Inc. 
W72-01295 


NOTES  ON  AN  OXYGEN-DEPLETED  SUBSUR- 
FACE CURRENT  OFF  THE  WEST  COAST  OF 
SOUTH  AFRICA, 

A.  H.  B.De  Decker. 

S  Afr  Div  Sea  Fish  Invest  Rep.  84.  1  -24.  Illus.  1 970. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


Identifiers:  Africa,  Coast,  Current,  Depleted, 
Maasbanker,  Mackerel,  Off,  Oxygen,  Phyto, 
Pilchard,  Plankton,  Sardinops-Ocellata,  Scomber- 
Japonicus,  South,  Subsurface,  Trachurus-Trachu- 
rus.  West,  Zoo. 

An  02-poor  subsurface  current  circulating  within 
20  mi.  off  the  west  coast  of  South  Africa  is 
described,  including  its  seasonal  and  long-term 
fluctuations  over  a  period  of  10  yr.  The  apparent 
correlation  between  the  long-term  fluctuations  of 
this  current  and  those  of  the  abundance  of 
phytoplankton,  zooplankton,  pilchard  eggs  and 
commercial  catches  of  pilchard  Sardinops  ocellata, 
maasbanker  Trachurus  and  mackerel  Scomber 
japonicus  is  examined.  The  possibility  of  mass  mor- 
talities being  caused  by  sudden  transgressions  of 
this  current  is  discussed.  The  origin  of  the  current  is 
traced  back  to  the  subsurface  02  minimum  in  the 
South  Eastern  Tropical  Atlantic.  The  current  is 
identified  as  an  offshoot  of  the  Deep  Compensation 
Current  postulated  by  Hart  and  Currie  (I960)— 
Copyright  1971,  Biological  A  bstracts,  Inc. 
W72-01296 


EFFECT  OF  ACIDS  AND  ALKALIES  ON  SUR- 
VIVAL OF  BLUEGILLS  AND  LARGEMOUTH 
BASS, 

Bureau  of  Commercial  Fisheries,  Milford,  Conn. 
Biological  Lab. 
Anthony  Calabrese. 

U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  42.  3-10.  1969. 
Identifiers:  Acids,  Alkalies,  Aquarium,  Bass, 
Bluegills,  Largemouth,  Lepomis-Macrochirus, 
Manipulation,  Micropterus-Salmoides,  pH,  Sur- 
vival. 

To  determine  whether  manipulation  of  H-ion  con- 
centration of  the  water  could  be  used  to  selectively 
kill  bluegills  (Lepomis  macrochirus)  in  farm-pond 
fish  populations  consisting  of  bluegills  and  lar- 
gemouth bass  (Micropterus  salmoides),  tests  were 
conducted  with  both  tap  and  pond  waters  in  aquari- 
ums and  with  stream  water  in  plastic-lined  pools. 
The  pH  was  changed  by  addition  of  hydrochloric 
acid,  acetic  acid,  sodium  hydroxide,  and  calcium 
hydroxide;  tests  were  carried  out  in  the  pH  range 
from  3.3  to  11.2.  Large  bass,  17.8  to  27.9  cm 
long, appeared  to  be  less  susceptible  to  rapid 
changes  in  pH  than  bluegills  or  small  bass  (1.3  to 
10.2  cm),  but  small  bass  were  slightly  more 
susceptible  than  bluegills  (2.5  to  22.7  cm).  From 
the  variability  of  results  in  different  tests  and  the 
slight  differences  in  pH  tolerance  between  bluegills 
and  bass,  it  is  concluded  that  pH  manipulation  is 
impractical  as  a  method  for  selectively  thinnning 
bluegills  from  bass-bluegill  populations  in  ponds- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01298 


SOME  EFFECTS  OF  SILT  TURBIDITY  ON 
BEHAVIOR  OF  JUVENILE  LARGEMOUTH 
BASS  AND  GREEN  SUNFISH, 

Univ.  S.  Dak.,  Vermillion. 
Norman  W.  Heimstra,  David  K.  Damkot,  and 
Norman  G.  Benson. 

U.  S.  Bur  Sport  Fish  Wildl  Tech  Pap.  20.  3-9.  Illus. 
1969. 

Identifiers:  Aquarium,  Bass,  Behavior,  Green,  Ju- 
venile, Largemouth,  Lepomis-Cyanellus,  Microp- 
terus-Salmoides, Silt,  Sunfish,  Turbidity. 

Behavior  of  juvenile  largemouth  bass  (Micropterus 
salmoides)  and  green  sunfish  (Lepomis  cyanellus) 
in  aquariums  was  measured  under  conditions  of 
clear  water,  4-6  JTU  (Jackson  Turbidity  Units), 
and  1 4- 1 6  JTU  for  30  days.  The  activity  of  bass  was 
significantly  reduced  by  turbidity;  sunfish  activity 
was  reduced,  but  not  significantly.  Feeding  and  at- 
tach behavior  was  not  influenced.  Scraping 
behavior  of  both  species  was  higher  under  turbid 
conditions.  There  was  evidence  that  turbidity 
disturbed  normal  social  hierarchies  in  green  sunf- 
ish—Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01300 


ASSIMILATION  OF  DETRITUS  AND  ITS  AS- 
SOCIATED BACTERIA  BY  THREE  SPECIES 
OF  ESTUARINE  ANIMALS, 

Zool.  Dep.,  N.C.  State  Univ.,  Raleigh,  N.C.  North 
Carolina  State  Univ.,  Raleigh.  Dept.  of  Zoology. 
Sidney  Marshall  Adams,  and  J.  W.  Angelovic. 
Chesapeake  Sci.  1 1  (4):  249-254.  Illus.  1970. 
Identifiers:  Animals,  Assimilation,  Bacteria,  Bitti- 
um-Varium,    Detritus,    Eel,    Estuarine,    Glycera- 
Dibranchiata,  Grass-M,  Palemonetes-Pugio,  Spe- 
cies. 

The  assimilation  of  detritus  and  its  associated  bac- 
teria by  3  spp.  of  macrofauna  which  are  abundant 
in  eel  grass  beds  during  the  summer  was  in- 
vestigated in  a  laboratory  study.  The  amount  of 
14C02  respired  per  milligram  of  dry  body  weight 
by  animals  that  fed  on  different  types  of  labeled 
food  was  compared  to  determine  the  relative 
amount  of  assimilation  of  a  particular  food. 
Animals  were  fed  sterilized  and  unsterilized 
detritus  labeled  with  14C  to  determine  if  they  as- 
similated either  the  detritus  per  se  or  its  associated 
bacteria  as  food.  All  3  spp.  ingested  and  assimilated 
detritus.  After  3  days  of  feeding,  a  small  gastropod, 
Bittium  varium,  had  ingested  and  assimilated  more 
detritus  per  mg  of  body  weight  than  either  the  grass 
shrimp,  Palaemonetes  pugio,  or  the  polychaete, 
Glycera  dibranchiata.  Both  Palaemonetes  and  Bit- 
tium assimilated  14C  from  labeled  bacteria  as- 
sociated with  the  detritus  as  well  as  from  the 
labeled  detritus.  All  3  spp.  assimilated  some  14C 
from  soluble  sources.— Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01316 


ACETYLENE  REDUCTION  (NITROGEN  FIXA- 
TION) IN  WISCONSIN  LAKES, 

Wisconsin  Univ.,  Madison.  Water  Resources 
Center. 

D.  Rusness,  and  R.  H.  Burris. 

Reprint  OWRR  B-020-WIS,  from  Limnology  and 
Oceanography,  Vol  15,  No  5,  p  808-813,  Sep- 
tember 1970.  3  fig,  2  tab,  9  ret.  OWRR  B-020-WIS 
(3). 

Descriptors:  *Analytical  techniques,  *Nitrogen  fix- 
ation, *Phytoplankton,  "Oligotrophy,  'Eutrophi- 
cation,  Cyanophyta,  Seasonal,  Aquatic  popula- 
tions, Wisconsin,  Lakes. 

Nitrogen  fixing  algae,  Depth,  Lake  Mendota,  Trout 
Lake,  Crystal  Lake,  Little  Arbor  Vitae  Lake. 

Acetylene  reduction  has  been  used  as  an  index  of 
the  nitrogen-fixing  capacity  of  the  phytoplankton 
of  representative  oligotrophic  and  eutrophic  lakes 
in  Wisconsin.  Acetylene  reduction  was  not  mea- 
surable in  samples  from  oligotrophic  Crystal  Lake 
but  was  vigorous  in  samples  from  eutrophicated 
lakes.  The  activity  during  the  season  fluctuated 
widely  with  the  development  of  blooms  of  nitrogen- 
fixing  blue-green  algae;  no  activity  was  demon- 
strated during  winter  months.  Acetylene  reduction 
was  low  in  early  morning,  rose  to  a  peak  at  noon, 
and  then  declined.  Activity  and  population 
generally  decreased  with  depth.  On  the  other  hand, 
too  intense  light  inhibits  certain  algae.  The  algae 
from  0.9  m  reduced  acetylene  more  rapidly  at  this 
depth  than  at  the  surface;  the  samples  taken  from 
2.7  m  also  reduced  more  acetylene  when  incubated 
at  0.9  m. 
W72-01324 


THE     LITTORAL     MACROPHYTE     VEGETA- 
TION OF  LAKE  WINGRA, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-01325 


EFFECTS  OF  PESTICIDE  USAGE  ON  WATER 
QUALITY, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

G.  Chesters,  and  J.  G.  Konrad. 


Reprint  OWRR  B-016-WIS,  from  BioScience,  Vol 
21,  No  12,  p  565-569,  June  15,  1971.  66  ref. 
OWRRB-016-WIS(14). 

Descriptors:  *Pesticide  residues,  'Herbicides,  'Ru- 
noff, 'Soil  erosion,  'Sediments,  'Surface  waters, 
'Pesticide  removal,  Aquatic  weeds.  Adsorption, 
Freshwater  fish,  Birds. 

Identifiers:  'Organochlorine  insecticides,  'Aquatic 
enviornment,  'Water  pollution  by  pesticide,  Or- 
ganophosphorus  insecticides.  Aquatic  organisms, 
PCB,  Volatilization,  Plant  uptake,  Pesticide  moni- 
toring. Aerial  transport.  Biological  magnification. 
Natural  renovation,  Great  Lakes. 

The  authors  review  and  discuss  the  extent  of  water 
pollution  by  pesticides  as  evidenced  by  their  effects 
on  fish  and  wildlife.  The  importance  of  biological 
magnification— a  process  by  which  pesticide 
residues  are  concentrated  by  aquatic  organisms  at 
each  stage  of  the  food  chain— is  emphasized.  In- 
cluded in  the  review  are  important  pathways  of 
pesticide  transport  to  the  aquatic  environment, 
major  mechanisms  and  processes  of  pesticide  dis- 
sipation from  the  environment,  and  possible 
methods  of  pesticide  removal  from  water  bodies. 
The  necessity  of  the  natural  renovation  process, 
like  use  of  more  rapidly  degradable  pesticides,  is 
considered  since  removal  of  pesticides  from  large 
bodies  of  water  is  presently  not  feasible.  Evaluation 
of  toxicological  properties  and  persistence  of 
degradation  products  of  new  pesticides  in  the  en- 
vironment is  needed. 
W72-01326 


PHYTOPLANKTON  SPECIES  AND  POPULA- 
TIONS IN  THE  PAMLICO  RIVER  ESTUARY  OF 
NORTH  CAROLINA, 

North   Carolina   State    Univ.,   Raleigh.    Dept.   of 
Zoology. 
J.  E.  Hobbie. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  489,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  North  Carolina  Water  Resources 
Research  Institute,  Raleigh.  Report  No  56,  Sep- 
tember 1971.  147  p,  37  fig,  2  tab,  27  ref,  2  Append. 
OWRRB-004-NC(11). 

Descriptors:  'Estuaries,  'Eutrophication,  'Algal 
blooms,  'Phytoplankton,  'Nutrients,  Water  pollu- 
tion effects,  Aquatic  algae,  North  Carolina,  'Al- 
gae, Diatoms,  'Dinoflagellates,  'Red  tide,  Water 
pollution  sources. 
Identifiers:  'Pamlico  River  estuary. 

The  Pamlico  River  Estuary  extends  some  35  miles 
from  Washington,  N.  C.  to  Pamlico  Sound.  The 
phytoplankton  cycle  of  this  estuary  is  completely 
dominated  by  dinoflagellates.  Diatoms,  however, 
become  more  and  more  important  in  the  lower 
reaches  of  the  river  close  to  the  point  where  it  emp- 
ties into  Pamlico  Sound.  The  dominant  organism  is 
Peridinium  triquetrum,  that  creates  a  red  tide  dur- 
ing January,  February,  and  March.  The  peridinium 
is  accompanied  by  other  dinoglagellates.  This 
bloom  lasts  until  late  March  and  then  populations 
remain  low  until  a  late  summer  peak  of  algae 
dominated  by  G.  aureolum,  G.  estuariale,  K.  rotun- 
datum,  Polykrikos  sp.,  and  Calycomonas  ovalis. 
This  increase  takes  place  in  late  August  and  early 
September  and  is  followed  by  a  fall  low  that  lasts 
until  the  early  spring  bloom  begins  in  December  or 
early  January.  This  yearly  cycle  is  similar  to  that 
found  in  several  of  the  river  estuaries  that  enter 
Chesapeak  Bay.  Even  the  red  tide  forming  organ- 
ism, P.  triquetrum,  is  tbe  same.  Peridinium 
triquetrum  is  an  indicator  of  extremely  rich  or  pol- 
luted conditions.  In  the  Pamlico  River  Estuary,  the 
entichment  comes  from  sewage  from  several  small 
cities  and  from  farm  and  swamp  runoff.  It  is  likely 
that  the  red  tide  is  the  result  of  large  amounts  of 
nitrate  that  reach  the  middle  parts  of  the  estuary  in 
mid-winter.  Phosphorus  is  in  ample  supply  the  year 
around. 
W72-01329 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution— Group  5C 


tOPHIC  STATE  OF  LAKES  IN  NORTH  CEN- 
IAL  FLORIDA, 

orida     Univ.,     Gainesville.     Water     Resources 

rsearch  Center. 

L  Brezonik,  and  E.  E.  Shannon. 

/ailable  from  the  National  Technical  Information 

rvice  as  PB-204  491,  $3.00  in  paper  copy,  $0.95 

microfiche.  Publication  No  13,  August  3,  1971. 

12  p,  14  fig,  27  tab,  76  ref,  append.  OWRR  B- 

14-FLA  (6). 

escriptors:  'Florida,  'Eutrophication,  Nitrogen, 
10sphorus,  Water  quality,  'Lakes,  Nutrients, 
odel  studies. 

entifiers:  'Trophic  state  index,  Cluster  analysis, 
Multivariate  analysis. 

eneral  limnological  and  trophic  conditions  of  55 
kes  and  ponds  in  north  and  central  Florida  were 
tablished  over  an  extensive  one  year  sampling 
■riod  Florida  lakes  are  typically  shallow  and  in  a 
indy  terrain.  Most  of  the  lakes  have  soft  water, 
id  high  organic  color  is  a  common  but  variable 
roperty.  Trophic  conditions  range  from  ul- 
aoligotrophy  in  the  sand-hill  lakes  of  the  Trial 
idge  region  to  hypereutrophy  in  some  large 
rainage  lakes  in  Alachua  County  and  in  the 
iklawaha  River  Basin.  Trophic  data  were  analyzed 
y  multivariate  techniques,  and  logical  trophic 
roups  derived  by  cluster  analysis.  A  quantitative 
>dex  of  trophic  state  (TSI)  was  derived  using  7 
rophic  indicators,  and  the  TSI  values  were  used  to 
stablish  quantitative  relationships  between  lake 
rophic  conditions  and  watershed  characteristics, 
litrogen  and  phosphorus  budgets  were  calculated 
or  the  lakes  based  on  land  use  and  population  pat- 
erns  in  the  watersheds,  and  critical  loading  rates 
vete  estimated  from  the  budgets  and  the  trophic 
:onditions.  (See  also  W71-01378;  W71-03048; 
V71-06009)  (Morgan-Florida) 
W72-01331 

AQUATIC  WEED  DECAY:  DISSOLVED  OX- 
YGEN UTILIZATION  AND  NITROGEN  AND 
PHOSPHORUS  REGENERATION, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

William  J.  Jewell. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  7,  p  1457-1467,  1971 .  3  fig,  4  tab,  17  ref. 

Descriptors:  'Decomposing  organic  matter, 
•Aquatic  weeds,  'Water  pollution  sources,  Dis- 
solved oxygen,  Nitrogen,  Phosphorus,  Aquatic 
plants,  Laboratory  tests,  Mathematical  models. 
Detritus,  Herbicides,  Organic  matter. 
Identifiers:  'Nutrient  regeneration. 

Aquatic  weeds  were  allowed  to  decompose  in  dark- 
ness under  aerobic  conditions  with  pH  controlled 
by  passage  of  air  enriched  in  carbon  dioxide.  The 
refractory  fraction  of  weeds  that  resisted  decom- 
position over  3  to  6  months  averaged  24%  of  the  ig- 
nitable  suspended  solids  (ISS).  During  aerobic  sta- 
bilization, the  tissues  contained  1.0  mg  of  oxygen 
molecule  per  mg  ISS.  The  initial  decay  rate 
averaged  about  half  that  of  domestic  wastewater. 
Regeneration  of  N  and  P  of  the  biodegradable  tis- 
sues varied  from  0  to  100%.  The  maximum  rate  of 
N  regeneration  averaged  4.9%  per  day  of  the  initial 
content  of  the  element;  that  of  P  averaged  5.8%  per 
day.  Quantities  of  regenerated  nutrients  can  be  pre- 
dicted within  25%  on  the  basis  of  refractory  frac- 
tion and  the  initial  nutrient  concentration.  (Wilde- 
Wisconsin) 
W72-01356 


BLUE-GREEN  ALGAE  BLOOMS -A  CURRENT 
HYDROBIOLOGICAL  PROBLEM  (ZAKWITY 
SINIC -AKTUALNY  PROBLEM 

HYDROBIOLOGH), 

Polish   Academy   of  Sciences,   Warsaw.    Inst,   of 
Ecology;  and  Polish  Academy  of  Sciences,  War- 
saw. Dept.  of  Hydrobiology. 
Irena  Spodniewska. 

Wiadomosci  Ekologiczne,  Vol  17,  No  2,  p  157- 
163,  1971.  3  ref.  English  summary. 


Descriptors:      'Cyanophyta,      'Nuisance      algae, 
'Eutrophication,  Reviews. 
Identifiers:  USSR. 

Blue-green  algae  appears  most  frequently  in  stag- 
nant waters  and  waters  with  a  sluggish  current,  rich 
in  organic  substances.  Their  persistent  blooms, 
which  accompany  progressive  eutrophication,  are 
widespread  phenomenon.  Three  Russian  language 
volumes- 'Ecology  and  Physiology  of  Blue-green 
Algae*  edited  by  L  P  Braginskii,  Moscow  and 
Leningrad  1965,  272  pages,  'Water  Blooms'  Part  I, 
edited  by  A  V  Topachevskii,  Kiev,  1968,  386  pages 
and  Part  II,  1969,  267  pages,  describing  research 
conducted  on  blue-green  algae  during  the  last  ten 
years  in  the  Soviet  Union  and  which  contain  a 
discussion  of  world  literature  are  reviewed.  Empha- 
sis was  on  the  specific  properties  of  blue-green 
algae  which  enable  them  to  occur  under  conditions 
unfavorable  to  development  of  other  plant  organ- 
isms. (Auen-Wisconsin) 
W72-01358 

SOME  ASPECTS  OF  THE  BIOLOGY  OF  LAKE 
TRAWSFYNYDD:  A  POWER  STATION  COOL- 
ING POND,  j   ,        .     . 

Central  Electricity  Generating  Board,  Leatherhead 
(England).  Central  Electricity  Research  Labs. 
John  W.  Whitehouse. 

Hydrobiologia,  Vol  38,  No  2,  p  253-288,  1971.  17 
fig,  13  tab,  32  ref. 

Descriptors:  'Cooling  water,  'Balance  of  nature, 
'Nuclear  powerplants,  'Temperature,  Biological 
communities,  Water  level  fluctuations,  Mineralogy, 
Drawdown,  Phytoplankton,  Zooplankton,  Heated 
water,  Water  circulation,  Daphnia,  Thermal 
stratification,  Crustaceans,  Rotifers. 
Identifiers:  'Cooling  pond,  'Lake  Trawsfynydd 
(Wales),  Bosmina  obtusirostris. 

Lake  Trawsfynydd  (North  Wales)  supplies  water 
for  a  direct  cooled  nuclear  power  station  and  also 
acts  as  the  cooling  pond;  the  water  is  recirculated 
in  an  essentially  closed  system.  Structural  modifica- 
tions in  the  original  impoundment  ensure  max- 
imum time  for  cooling  the  warmed  discharge. 
Water  volume  equivalent  to  the  mean  volume  of 
the  lake  is  passed  through  the  power  station  in 
seven  days.  The  lake  and  its  macrophytes, 
phytoplankton,  fauna,  and  zooplankton  were  stu- 
died. Cycles  of  abundance  and  numbers  of 
Bosmina  obtusirostris  and  Daphnia  longispina  were 
similar  in  both  the  warm  and  cold  parts  of  the  lake. 
Numbers  of  Diaphanosoma  brachyurum  and 
Ceriodaphnia  quadrangula  were  larger  in  the  cool 
main  lake  than  in  the  warm  lagoons,  but  the  timing 
of  the  period  of  maximum  population  density  was 
the  same  in  both  parts.  There  were  two  main 
generations  per  year  in  the  life  cycle  of  Cyclops 
abyssorum  in  the  warm  and  cold  sides  of  the  lake. 
No  changes  in  composition,  abundance,  or  in  the 
timing  of  periods  of  increase  and  decrease  in  the 
zooplankton  have  been  recorded  directly  attributa- 
ble to  the  warmed  water  discharged  from  the  power 
station.  (Jones-Wisconsin) 
W72-01359 

AN  ECOLOGICAL  STUDY  OF  THREE  FRESH- 
WATER PONDS  OF  HYDERABAD-INDIA.  I. 
THE  ENVIRONMENT, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany;  and  Osmania  Univ.,  Hyderabad  (India). 

Hydrobiology  Lab. 

V.  S.  Rao. 

Hydrobiologia,  Vol  38,  No  2,  p  213-223,  1971.  2 

fig,  3  tab,  30  ref. 


Descriptors:  'Ecology,  'Ponds,  'Chemical  analy- 
sis, Temperature,  Seasonal,  Ions,  Algae,  Salinity, 
Phytoplankton,  Thermal  properties,  Hydrogen  ion 
concentration,  Dissolved  oxygen,  Carbon  dioxide. 
Ammonia,  Organic  matter. 

Identifiers:  'Hyderabad  (India),  Eichhornia  cras- 
sipes,  Typha  angustata,  Ipomoea  aquatica,  Total 
solids. 
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The  diversity  and  complexity  of  the  ecological 
phenomena  of  Indian  fresh  waters  call  for  more 
data,  particularly  on  ionic  composition  and  the 
behavior  of  basic  elements.  Three  ponds  subject  to 
diverse  pollution  near  Hyderabad  were  studied. 
Chemical  analyses  were  made  of  water  from  each 
pond  for  two  years.  Data  were  collected  on  water 
temperature  in  relation  to  the  air  temperature  in 
summer,  rainy  season,  and  in  winter.  The  tempera- 
ture differences  were,  to  a  degree,  attributed  to 
water  quantity  but  the  intermediate  sized  pond  did 
not  bear  out  this  conclusion;  the  high  salt  content 
and  dense  algal  population  of  that  pond  was 
possibly  responsible  for  keeping  it  cooler.  The  ionic 
composition  of  these  ponds  was  determined;  their 
proportions  differed  considerably  from  Rodhe's 
(1949)  standard  composition.  The  ionic  composi- 
tion of  the  same  body  of  water  also  differed  from 
season  to  season.  The  seasonal  fluctuations,  which 
have  secondary  importance  in  lakes,  become  more 
significant  in  small  freshwater  bodies.  It  is  stressed 
that  the  ionic  composition  assessed  from  a  limited 
number  of  observations  may  lead  to  wrong  conclu- 
sions. (Jones- Wisconsin) 
W72-01363 

THE  EXCRETION  OF  AMMONIA  AND  UREA 
BY  MYA  ARENARIA  L  (MOLLUSCA:  BIVAL- 
VIA), 

Newcastle  upon  Tyne  Univ.  (England). 

J.  A.  Allen,  and  M.  R.  Garrett. 

Comparative   Biochemistry   and   Physiology,   Vol 

39A,p  633-642,  197 1.4  fig,  1  tab,  20  ref. 

Descriptors:      'Ammonia,      'Ureas,      'Mollusks, 
Salinity,    Sea   water,    Amino   acids,    Metabolism, 
Mortality,  Temperature,  Laboratory  tests. 
Identifiers:     'Excretion     rates,     *Mya     arenana, 
Bivalves. 

Mya  arenaria  was  studied  to  determine  excretion  of 
ammonia  and  urea.  After  at  least  10  days'  starva- 
tion, they  were  housed  in  tanks  with  sea  water, 
diluted  with  distilled  water  for  reduced  salinity  ex- 
periments. Animals  used  measured  between  5.5  cm 
and  6.3  cm  total  shell  length.  Excretion  of  am- 
monia and  urea  averaged  3.22  mg  ammonia 
nitrogen  per  day  and  0.2 1  mg  urea  nitrogen  per  day 
respectively  at  a  salinity  of  34  parts  per  thousand. 
There  is  a  rapid  increase  in  ammonia  excretion  rate 
when  Mya  is  placed  in  water  of  lowered  salinity  and 
the  change  in  rate  is  directly  related  to  the  salinity 
decrease.  After  4  and  6  days  in  lowered  salinity  the 
excretion  rate  returned  to  the  level  recorded  at  full 
salinity.  Although  there  is  reason  to  believe  that  the 
results  are  somewhat  less  reliable  than  those  for 
ammonia,  it  appears  that  urea  is  not  excreted  at  an 
enhanced  rate  at  a  salinity  of  1 7  parts  per  thousand 
when  compared  with  that  recorded  at  a  salinity  of 
34  parts  per  thousand.  (Jones-Wisconsin) 
W72-01367 

STUDIES      ON      THE      PRODUCTIVITY      OF 

SEVERAL  MASURIAN  LAKES  AND  ON  THE 

EFFECT  OF  FISH  ON  LAKE  BIOCENOSIS  (Z 

BADAN    NAD    PRODUKTYWNOSCIA    KILKU 

JEZIOR     MAZURSKICH     ORAZ     WPLYWEM 

RYB  NA  BIOCENOZE  JEZIORA), 

Polish  Academy  of  Sciences,  Warsaw.   Dept.  of 

Hydrobiology,  and  Warsaw  Univ.  (Poland).  Dept. 

of  Hydrobiology. 

Anna  Hillbricht-llkowska,  Ewa  Pieczynska,  and 

Eligiusz  Pieczynski. 

Wiadomosci  Ekologiczne,  Vol  17,  No  2  p  127-146, 

1971.  1  fig,  1  tab,  57  ref.  English  summary. 

Descriptors:  'Productivity,  'Trophic  levels,  'Fish, 
Lakes,  Biomass,  Primary  productivity,  Phytoplank- 
ton Zooplankton,  Sedimentation,  Benthos,  Fish 
food  organisms,  Fish  diets,  Degradation  (Decom- 
position), Fish  stocking. 
Identifiers:  'Mazurian  Lakes  (Poland). 


Results  of  several  years  investigations  pertinent  to 
the  productivity  of  Mazurian  lakes  of  different 
trophic  levels  and  the  effect  of  fish  stocking  on  dif- 
ferent aspects  of  lake  ecosystems  are  summarized. 


Field  05  -  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C—  Effects  of  Pollution 


The  study  of  primary  productivity  included  deter- 
minations of  allochthonous  matter,  biomass  of 
macrophytes,  phytoplankton,  and  zooplankton, 
mechanism  and  regulation  of  the  abundance, 
destruction  processes,  sedimentation,  and  trophic 
relations  in  benthos.  Particular  attention  was  given 
to  accessibility  of  food  sources  in  the  eulittoral 
zone  to  the  introduced  fish.  (Wilde-Wisconsin) 
W72-01369 


ON  THE  LIFE  HISTORIES  OF  SOME  BROWN 
ALGAE  FROM  EASTERN  CANADA, 

National   Research   Council   of  Canada,    Halifax 
(Nova  Scotia).  Atlantic  Regional  Lab. 
T.  Edelstein,  L  C-M  Chen,  and  J.  McLachlan. 
Canadian  Journal  of  Botany,  Vol  49,  No  7,  p  1 247- 
1251,  1971.  16fig,22ref. 

Descriptors:  *Life  history  studies,  *Phaeophyta, 
Epiphytology,  Algae,  Habitats,  Cultures. 
Identifiers:  *Eastern  Canada,  Nova  Scotia, 
Isthmoplea  sphaerophora,  Melanosiphon  in- 
testinalis,  Hecatonema  maculans,  Elachista  lubrica, 
Ralfsia  verrucosa. 

The  complete  life  cycles  of  five  Phaeophycean  spe- 
cies, three  from  the  Ectocarpales  and  two  from  the 
Dictyosiphonales,  from  Nova  Scotia,  Canada,  were 
completed  in  culture.  Isthmoplea  sphaerophora, 
Melanosiphon  intestinalis,  Hecatonema  maculans, 
Elachista  lubrica,  and  Ralfsia  verrucosa  replicated 
directly  the  parent  plants.  Detailed  descriptions  of 
the  algae  are  given,  but  cytological  studies  were  not 
made.  Apart  from  Hecatonema  maculans,  where 
plurilocular  sporangia  only  served  as  the  inoculum, 
cultures  were  established  from  single  unilocular 
sporangia.  Cultures  of  Melanosiphon  were  derived 
from  both  uni-  and  plurilocular  sporangia.  No  fu- 
sion was  noted  and  the  life  cycle  obtained  in  cul- 
ture was  probably  asexual.  The  possibility  is  recog- 
nized that  under  conditions  of  culture  a  species 
may  undergo  an  abbreviated  cycle  by  asexual 
reproduction  only.  The  original  habitats  are 
recorded.  Three  of  the  species  are  recorded  as 
epiphytic  on  other  algae.  In  culturing,  the  most 
satisfactory  conditions  of  incubation  were  1 3C  with 
a  photoperiod  of  10  hrs  light  and  an  intensity  of 
about  4000  lux.  The  culture  medium  was  SWM-3 
of  Chen  et  al  (1969),  changed  weekly.  (Jones- 
Wisconsin) 
W72-01370 


COMPARATIVE  STUDIES  ON  METABOLIC 
ACTIVITY  OF  PLANKTONIC,  BENTHIC  AND 
EPIPHYTIC  BACTERIA, 

Nicolas  Copernicus  Univ.  of  Torun  (Poland).  Inst, 
of  Biology;  and  Nicolas  Copernicus  Univ.  of  Torun 
(Poland).  Lab.  of  Microbiology. 
Edmund  Strzelczyk,  and  Andrzej  Mielczarek. 
Hydrobiologia,  Vol  38,  No  1,  p  67-77,  1971.  7  fig, 
1 8  ref. 

Descriptors:  *Aquatic  environment,  'Metabolism, 
'Bacteria,  Plankton,  Benthic  flora,  Lakes,  Cul- 
tures, Rhizosphere. 

Identifiers:  'Epiphytic  bacteria,  'Lake  Jeziorak 
(Poland),  Chromogens,  Casamino  acids,  Glucose, 
Succinate,  Fumarate,  Gluconate,  Acetate,  Fruc- 
tose, Pyruvate. 

For  better  characterization  of  plankton,  benthic, 
and  epiphytic  bacteria,  a  more  comprehensive 
evaluation  was  made  of  the  metabolic  behavior  on 
substrates  most  often  used  in  respiratory  studies 
and  possibly  occuring  in  natural  environments. 
Samples  of  surface  water,  of  mud,  and  of  Canadian 
pondweed  were  taken  from  Lake  Jeziorak  (Po- 
land). Seven  substrates,  glucose,  fructose,  sodium 
acetate,  -pyruvate,  fumarate,  -gluconate,  and 
casamino  acids  were  used  in  respirometric  studies. 
The  epiphytic  bacteria  showed  the  greatest 
metabolic  activity  in  every  instance;  benthic  bac- 
teria were  least  active,  and  the  water  isolates  were 
intermediate.  Non-chromogenic  bacteria  were 
metabolically  more  active  than  the  chromogens. 
Casamino  acids  proved  the  most  readily  oxidized 
substrate  among  the  compounds  studied.  Glucose, 


succinate,  fumarate  and  gluconate  were  readily 
used  by  most  epiphytic  and  planktonic  bacteria. 
Acetate  was  intermediate  and  fructose  was  the 
least  suitable  substrate  for  these  organisms. 
Casamino  acids  proved  to  be  the  best  substrate  for 
all  three  groups,  although  the  benthic  bacteria  were 
less  active  with  this  substrate  than  the  other  two 
groups.  Gluconate,  succinate,  pyruvate  and  acetate 
were  intermediate,  and  glucose  and  fructose  were 
least  suitable  for  most  of  the  benthic  bacteria. 
(Jones-Wisconsin) 
W72-01371 


RELATIONSHIP         BETWEEN         NUTRIENT 

AVAILABILITY         AND         CONTENT         OF 

NITROGEN   AND   PHOSPHORUS   IN   TISSUES 

OF  THE  AQUATIC  MACROPHYTE,  EICHOR- 

NIA  CRASSIPES  (MART)  SOLMS, 

Southwest  Texas  State  Univ.,  San  Marcos.  Dept.  of 

Biology. 

D.  R.  Gossett,  and  W.  E.  Norris,  Jr. 

Hydrobiologia,  Vol  38,  No  1,  p  15-28,  1971.  7  fig, 

19  ref. 

Descriptors:    'Aquatic   plants,    'Water   hyacinth, 
'Nutrients,  Plant  growth,  Nitrogen,  Phosphorus, 
Laboratory  tests,  Bioindicators,  Water  quality. 
Identifiers:  Eichhornia  crassipes,  Tissue  analysis, 
Guadalupe  River  (Texas). 

Samples  of  common  water  hyacinth,  Eichhornia 
crassipes,  were  collected  from  the  Guadalupe 
River,  Texas,  and  from  laboratory  hydroponic  cul- 
tures containing  varying  concentrations  of  nitrate 
and  phosphate.  Analyses  of  blades,  floats,  and  roots 
of  plants  showed  a  positive  correlation  of  their 
nitrogen  and  phosphorus  contents  with  those  of 
their  growing  media.  Results  obtained  with 
analyses  of  laboratory  cultured  plants  suggested  a 
luxury  storage  of  the  two  elements  in  the  floats.  Tis- 
sue analyses  are  recommended  for  appraisal  of  the 
nutrient  status  of  lakes  and  streams.  (Wilde- 
Wisconsin) 
W72-01372 


IN     WISCONSIN 
DEGREES      OF 


Water     Resources 


NITROGENASE  ACTIVITY 
LAKES  OF  DIFFERING 
EUTROPHICATION, 

Wisconsin     Univ.,     Madison. 

Center. 

W.  D.  P.  Stewart,  T.  Mague,  G.  P.  Fitzgerald,  and 

R.  H.  Burris. 

New  Phytology,  Vol  70,  p  497-509,  1971.  5  fig,  9 

tab,  24  ref.  OWRR  B-020-WIS  (4)  and  OWRR  B- 

024-WIS(l). 

Descriptors:  'Nitrogen  fixation,  'Eutrophication, 
'Oligotrophy,  Diurnal,  Analytical  methods, 
Nitrogen,  Lakes,  Wisconsin. 

Identifiers:  'Acetylene  reduction,  'Kjeldahl 
digestion,  'Nesslerization,  Lake  Mendota,  Lake 
Mary,  Little  Arbor  Vitae  Lake,  Crystal  Lake,  Trout 
Lake,  Green  Bay  of  Lake  Michigan,  Heterocystous 
algae,  Gloeotrichia,  Aphanizomenon,  Anabaena. 

Nitrogen  fixation  in  various  Wisconsin  lakes  was 
compared  using  the  acetylene  reduction  technique. 
Rates  of  acetylene  reduction  were  unaffected  by 
N2  when  sufficient  acetylene  was  added  to  the  gas 
phase.  Thus  in  field  studies  the  natural  gas  phase 
need  not  be  removed  before  the  addition  of 
acetylene.  Acetylene  was  reduced  rapidly  in 
eutrophic  waters  (Little  Arbor  Vitae  Lake,  Lake 
Mendota,  and  southern  Green  Bay)  but  more 
slowly  in  oligotrophic  waters  (Crystal  Lake,  Trout 
Lake,  Lake  Mary,  and  northern  Green  Bay). 
Acetylene  reduction  was  greatest  in  the  surface 
waters,  was  largely  light-dependent  and  showed  a 
marked  diurnal  variation.  There  was  also  signifi- 
cant variation  with  area  and  with  time,  and  in 
general  acetylene  reduction  was  detected  only 
when  heterocystous  algae  were  present.  The  rate  of 
nitrogen  fixation  in  Lake  Mendota,  calculated  on 
the  basis  of  weekly  measurements  taken  during 
most  of  the  ice-free  season,  was  approximately  2.4 
kg/ha/year.  A  direct  correlation  was  confirmed  by 
the  study  between  the  abundance  of  heterocystous 


algae       (Gloeotrichia,       Aphanizomenon,       am 
Anabaena)  and  the  acetylene  reducing  capacity  o 
the  water  tested. 
W72-01373 


CROSS-SECTIONAL  STUDY  OF  THE  EFFECT! 

OF  SMELTER  WASTEWATER  DISPOSAL  Or 

WATER  QUALITY  OF  THE  COLUMBIA  RIVEI 

DOWNSTREAM      FROM      TRAIL,      BRITISI 

COLUMBIA, 

Department  of  Energy,  Mines  and  Resources,  Ot 

tawa  (Ontario).  Inland  Water  Branch. 

For  primary  bibliographic  entry  see  Field  05  B. 

W72-01424 


BIOLOGICAL  ASPECTS  OF  WATER  POLLU 
TION, 

National  Inst,  of  Water  Research,  Pretoria  (Soutl 

Africa). 

R.  G.  Noble,  W.  A.  Pretorius,  and  F.  M.  Chutter. 

South  African  Journal  of  Science,  Vol.  67,  No.  3,  p 

132-136,  March  1971. 

Descriptors:  'Water  pollution  effects,  'Organii 
wastes,  'Nutrients,  'Pollutant  identification,  Al 
gae,  Aquatic  bacteria,  Sewage  bacteria,  Environ 
mental  effects.  Biological  communities,  Heav] 
metals,  Herbicides,  Toxins,  Waste  dilution 
Nitrogen,  Phosphorus,  Eutrophication,  Surfact 
waters. 

Although  organic  wastes  are  mainly  non-toxic,  th« 
processes  involved  in  their  decomposition  in  watei 
may  create  conditions  such  as  anaerobiosis  and  am- 
monia and  sulphide  accumulations  which  are 
highly  toxic.  Sewage,  industrial  wastes  and  agricul- 
tural runoff  also  contain  high  levels  of  nitrates  anc 
phosphates  which  promote  the  growth  of  algae  anc 
hydrophytes,  leading  to  highly  destructive  effects  ir 
natural  waters.  In  recent  years  toxic  substances 
such  as  herbicides  and  heavy  metal  ions  have  ap- 
peared in  high  quantities.  Although  they  act  in  dif- 
ferent ways,  poisons  and  nutrients  have  strikingly 
similar  effects  on  biological  communities.  In  both 
cases,  local  environments  are  altered  radically 
enough  so  that  only  relatively  few  species  survive. 
In  aquatic  exosystems  such  low  species  diversities 
result  in  low  ecosystem  stability  so  that  many  of  the 
processes  in  water  self-purification  are  no  longer 
operative.  Bacteriological,  algolgical  and  faunal 
measures  of  pollution  are  discussed.  Since  the  com- 
batting of  pollutants  is  extremely  difficult  once  they 
have  been  released  into  waterways;  their  early  de- 
tection is  important.  (Casey-Arizona) 
W72-01472 


BIOLOGICAL  LIFE  IN  WATER, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa ) . 

B.  J.  Cholnoky. 

South  African  Journal  of  Science,  Vol  67,  No.  3,  p. 

128-131, March  1971. 

Descriptors:  'Pollutant  identification,  'Aquatic 
plants,  'Aqueous  solutions,  'Biological  properties, 
Molecular  structure,  Permeability,  Plant  popula- 
tions, Algae,  Chemical  properties,  Water  pollution, 
Protein,  Primary  productivity. 
Identifiers:  'Chemical  evolution, 

'Macromolecules. 

The  broad  trends  of  chemical  evolution  are 
reviewed.  The  processes  involved  in 
macromolecule  synthesis  developed  and  operate 
only  in  aqueous  solutions.  As  large  electrically 
charged  molecules  accumulated,  water  dipoles 
became  oriented,  creating  groups  of  particles  or 
micelles,  and  molecularly  disperse  solutions  were 
prevented.  Mechanisms  of  'duplication'  by  the  in- 
tegration of  dissolved  molecules  of  different  types 
into  the  structures  of  new  macromolecules  were 
developed  through  the  harnessing  of  radiant  energy 
leading  to  the  primary  producers,  the  green  plants. 
Eventually,  other  plant  forms  evolved  which  were 
at  least  partially  dependent  on  dissolved  organic 
molecules   from   primary   producers,   and   finally, 
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nals  evolved,  who  are  totally  dependent  on  pn- 
y  producers.  A  major  difference  between 
atic  primary  producers,  such  as  algae,  and  all 
;r  life  forms,  is  the  necessity  for  extremely 
ctive  permeability  mechanisms  in  the  primary 
ducers  to  facilitate  selective  uptake  of  the  im- 
tant  inorganic  molecules  that  serve  as  building 
:ks  of  macromolecules.  It  is  therefore  argued 
;  this  property  confers  a  greater  reliability  on 
;n  plants  as  water  pollution  indicators.  We  are 
inclined  to  overestimate  the  importance  of bac- 
a  and  to  underestimate  the  importance  of  bac- 
a  and  to  underestimate  the  importance  of  algae. 
isey-Arizona) 
2-01473 


E  EFFECTS  OF  PESTICIDES  ON  WATER 
SOURCE  DEVELOPMENTS. 

ceedings  of  Joint  Meeting  of  the   Arkansas- 
ite-Red   Basins  Inter-Agency  Committee   and 
Southeast    Basins   Inter-Agency   Committee, 
ril22,  1970,  New  Orleans,  La.  84  p. 

scriptors:  *Water  pollution  sources,  'Pesticides, 
onferences,  'Water  pollution  effects,  Reviews, 
Lter  resources  development,  Surface  waters, 
Dundwater,  Estuaries,  DDT,  Environmental  ef- 
ts. Ecology,  Agriculture,  Path  of  pollutants, 
iter  quality  control. 

mtifiers:  'Conference  on  pesticides  (New  Orle- 
i.La). 

papers  concerning  the  effects  of  pesticides  on 
ter  resource  developments  were  presented  at  the 
nt  meeting  of  the  Arkansas-White-Red-Basins 
er-Agency  Committee  and  the  Southeast  Basin 
er-Agency  Committee  in  New  Orleans,  La.  on 
iril  22,  1970.  The  panel  on  pesticides  was 
veloped  in  an  attempt  to  clarify  the  situation  re- 
rding  the  use  of  pesticides,  particulary  in  and 
ar  water  resources.  Panel  members  were  high 
lei  experts  drawn  from  the  Louisiana  Stream 
mtrol  Commission,  the  pesticide  industry,  the 
S.  Department  of  Agriculture,  the  U.S.  Fish  and 
ildlife  Service,  the  Federal  Water  Quality  Ad- 
inistration,  and  the  U.  S.  Public  Health  Service, 
ich  speaker  had  played  a  significant  part  in 
tablishing  policy  and  controls  on  the  use  of  pesti- 
jes  and  gave  their  views  and  agency  policies. 
«e  also  W72-01 518)  (Woodard-USGS) 
72-01517 


GRICULTURAL  ASPECTS  OF  THE  EFFECTS 
F  PESTICIDES  IN  WATER  RESOURCE 
EVELOPMENTS, 

gricultural  Research  Service,  Washington,  D.C. 

.C.Walker. 

I  The  Effects  of  Pesticides  on  Water  Resource 

evelopments,  Proceedings  of  Joint  Meeting  of  the 

rkansas-White-Red  Basins  Inter-Agency  Commit- 

I  and  the  Southeast  Basins  Inter-Agency  Com- 

littee,  April  22,  1970,  New  Orleans,  La.,  p  36-43. 

lescriptors:  'Water  pollution  sources,  'Pesticides, 
Water  pollution  effects,  Reviews,  Surface  waters, 
iroundwater.  Agriculture,  Forestry,  Weed  control, 
cology,  Environmental  effects,  Water  quality  con- 
rol,  DDT. 

lie  areas  of  the  country  devoted  primarily  to 
griculture  and  forestry  are  the  major  sources  of 
fater.  These  areas  are  also  major  users  of  various 
lesticides.  In  1966  about  37%  of  the  farmers  grow- 
ng  crops  used  herbicides,  29%  used  insecticides, 
1%  used  fungicides,  and  8%  used  other  pesticides 
uch  as  growth-regulators,  miticides,  and  rodenti- 
:ides.  When  a  pest  strikes,  it  is  not  trees  alone  that 
ire  lost.  Destruction  of  timber  results  in  severe 
lamage  to  property,  soil  and  water  supplies.  Trees 
ind  underbrush  are  essential  to  effective  protection 
Tom  floods  and  preservation  of  water  supply  reser- 
voirs. Defoliation  of  wooded  areas  reduces  the  soil 
water  holding  capacity,  contributes  to  erosion  and 
the  accompanying  water  pollution,  and  damages 
the  recreation  and  wildlife  aspects  of  the  areas. 
Persistent  pesticides  should  not  be  used  in  pest  con- 


trol programs  when  an  effective,  nonresidual 
method  of  control  is  available.  When  persistent 
pesticides  are  necessary  to  combat  pests,  they 
should  be  used  in  minimal  effective  amounts,  ap- 
plied precisely  to  the  infested  area,  and  at  minimal 
effective  frequencies.  (See  also  W72-01518) 
(Woodard-USGS) 
W72-01519 

11TH  TECH  MEETING  OF  THE  INTERNAT'L 
UNION  FOR  NATURE  CONSERVATION  AND 
NATURAL  RESOURCES,  1ST  AND  2ND  SES- 
SIONS. COMMISSION  ON  ECOLOGY  SECTION 
ON  EFFECTS  OF  POLLUTION  ON  NATURAL 
ECOSYSTEMS.  NEW-DELHI,  INDIA,  NOVEM 
BER  15-28,  1969, 
J.  B.  Cragg. 

IUCN  (Int  Union  Conserv  Nature  Natur  Resour) 
Publ  N  S.  17:  1970.  76-1 15.  (See  also  W72-01600 
thruW72-01602). 

Identifiers:  Commission,  Conservation,  Ecology, 
Ecosystems,  India,  International,  Meeting,  Natural, 
Nature,  Nd,  New-Delhi,  Pollution,  Resources,  Sec- 
tion, Sessions,  St,  Symposium,  Technical,  Th, 
Union. 
W72-01599 

THE  ECOLOGICAL  IMPACT  OF  POLLUTION, 

N.W.Moore. 

IUCN  (Int  Union  Conserv  Nature  Natur  Resour) 
PublNS.  17:  1970.76-81. 

Identifiers:   Aquatic,   Ecological,  Impact,  Insecti- 
cides, Pesticides,  Pollution,  Systems. 
W  7  2-0 1600 

ORGANO  CHLORINE  POLLUTION  OF  RIVERS 
AND  THE  HERON  ARDEA-CINEREA, 

I.  Prestt. 

IUCN  (Int  Union  Conserv  Nature  Natur  Resour) 
PublNS.  17:  1970.95-102. 

Identifiers:  Ardea-Cinerea,  Chlorine,  Heron,  Insec- 
ticides, Organo,  Pollution,  Rivers. 
W72-01601 

CHRONIC  EFFECTS  OF  HERBICIDES 
DERIVED  FROM  UREA  ON  FISH  AND  THEIR 
FOOD, 

A.  V.  Denisova,  G.  V.  Popova,  and  I.  G.  Pushkar. 
IUCN  (Int  Union  Conserv  Nature  Natur  Resour) 
PublNS.  17:  1970.  103-106. 

Identifiers:  Chronic,  Derived,  Fish,  Food,  Herbi- 
cides, Pesticide,  Pollution,  Urea. 
W72-01602 


HETEROTROPHIC  ACTIVITIES  OF  NATURAL 
MICROBIAL  COMMUNITIES  IN  SEDIMENT 
CORES, 

L.W.Wood. 

J  Elisha  Mitchell  SciSoc.  86(4):  1970.  169. 
Identifiers:  Acetate,  Communities,  Cores,  Creek, 
Estuary,  Glucose,  Heterotrophic,  Microbial,  Natu- 
ral,      North-Carolina,       Sediment,       Sediments, 
Trawling. 
W72-01605 

DDT  METABOLIZED  BY  MICROORGANISMS 
FROM  LAKE  MICHIGAN, 

F  Matsumura,  K.  C.  Patil,  and  G.  M.  Boush. 
Nature  (London).  230  (5292):  1971,325-326. 
Identifiers:   DDT,   Lake,   Metabolized,   Michigan, 
Microorganisms. 
W72-01608 


A  REVIEW  OF  CHEMICAL  AND 
TECHNOLOGICAL  PRINCIPLES  INVOLVED 
IN  THE  EUTROPHICATION  OF  NATURAL 
WATERS, 

J.J.  Delfino. 

J  Colo  Wyo  Acad  Sci.  7(1):  1970.8. 

Identifiers:   Chemical,   Estuaries,   Eutrophication, 

Fish,  Natural,  Pollution,  Ponds,  Principles,  Review, 

Technological. 

W72-01610 


PRIMARY  PRODUCTIVITY  OF  PHYTOPLANK- 
TON  IN  HORSETOOTH  RESERVOIR, 
COLORADO,  1963-1965, 

W.  C.  Nelson. 

J  Colo  Wyo  Acad  Sci.  7(1):  1970.8. 

Identifiers:     Carbon-14,     Colorado,     Horsetooth, 

Method,  Phyto,  Plankton,  Primary,  Productivity, 

Reservoir. 

W72-01611 


COLORADO  ENDORHEIC  LAKES:  A  STUDY 
OF  CONTRASTS, 

S.  J.  Herrmann. 

J  Colo  Wyo  Acad  Sci.  7(1):  1970.  8-9. 

Identifiers:  Chemistry ,  Colorado,  Contrasts,  Endor- 

heic,  Fish,  Lakes,  Phyto,  Plankton,  USA,  Water, 

Zoo. 

W72-01612 

PHYSICAL  PROCESSING  CHARACTERISTICS 
OF  SOME  AQUATIC  MACROPHYTES  AS  RE- 
LATED TO  MECHANICAL  HARVESTING, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

F.  O.  Aboaba. 

Ph.D.  Thesis,  1971.  257  p,  1 16  fig,  3  tab,  62  ref,  7 

append.  OWRR  B-018-WIS  (3). 

Descriptors:  'Aquatic  plants,  'Permeability,  'De- 
watering,  'Darcys  law,  'Harvesting,  Filtration, 
Eutrophication,  Aquatic  weed  control. 
Identifiers:  'Mechanical  harvesting,  'Milfoil, 
'Myriophyllum  spp.,  'Fluidizing,  'Blanching, 
Combustion  properties,  Compression  properties. 
Hammer  mill,  Screw  press. 

Alternative  mechanical  processing  procedures  are 
described  to  simplify  the  harvesting  of  aquatic 
plants  and  possibly  eliminate  the  second  barge  used 
in  the  current  single-stage  harvesting  scheme.  The 
physical  characteristics  of  the  vegetation  were  eval- 
uated. Milfoil  was  found  to  have  a  specific  gravity 
of  1.515,  a  unit  weight  of  49.42  lbs./cu.ft.,  a  bulk 
density  of  12.9  lbs./cu.ft.,  and  heat  energy  of  about 
5,500  BTU/lb.  Alternative  physical  processes 
tested  included  ( 1 )  fluidizing  with  a  hammer  mill 
(1/4  to  1/7  volume  reduction),  (2)  combustion  at 
65  per  cent  moisture  content  (wet  basis),  (3)  com- 
pression (compression  index  of  0.8),  (4)  blanching 
before  dewatering,  and  (5)  filtering.  Passing 
aquatic  vegetation  between  high  pressure  rolls  ap- 
peared to  offer  effective  dewatering  at  high  capaci- 
ties with  low  power  consumption  and  produce  sub- 
stantial volumetric  reduction.  Exploratory  tests 
with  screw  presses  indicated  that,  with  a  second 
pass  through  the  press,  78  per  cent  of  the  original 
material  was  removed  as  liquid. 
W72-01640 


STATEMENT   IN   SUPPORT  OF  THE   CLEAN 
LAKES  ACT  OF  1971, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01660 

5D.  Waste  Treatment  Processes 


LOW-COST  WATER  TREATMENT  SOLVES 
DISPOSAL  PROBLEMS, 

Gulf  Oil  Co,  Bakersfield,  Calif. 

I   K    Rpclcctt 

World  Oil,  Vol   173,  No  6,  p  64-67,  November 

1971.  4  fig. 

Descriptors:  'Water  pollution  treatment,  'Oily 
water,  'Water  quality  control,  'Oil  industry, 
Methodology,  Equipment,  Costs,  Filters,  Floccula- 
tion,  Chemical  reactions,  Oil-water  interfaces. 

A  10,000-bwpd  capacity  produced-water  treating 
facility  is  reducing  oil  contamination  to  below  stric- 
test pollution  control  levels  for  less  than  one  cent 
per  barrel.  Flotation  cells  were  combined  with  ship- 
modified  surplus  lease  equipment  to  provide  a 
highly  effective,  minimum  cost  purification  system. 
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Beyond  primary  separation  in  tanks  aided  by 
chemicals  and  some  heat,  most  oil  and  solids 
removal  occurs  in  the  4-cell  Model  56  WEMCO 
Depurator  (purifier),  a  skid-mounted  natural  gas 
charged  impeller-educator  unit.  Two  sand-filled 
final  filters  further  purify  water  before  entering  the 
treated  water  tank.  Filter  backwashing  is  done 
manually  each  7-8  days  on  a  schedule  determined 
by  routine  effluent  testing.  Chemical  fluid  treat- 
ment is  used  to  assist  the  purifer  and  filters.  Heavier 
crudes  require  electrolyte  assistance  for  maximum 
oil-water  separation  in  surge  and  treater  tanks.  Ad- 
ditional electrolyte  is  added  ahead  of  the  Depura- 
tor. Operating  costs  for  treating  surge  tank  and 
treater  water,  up  to  the  suction  of  water  injection 
pumps,  are  estimated  at  0.76  cents  per  barrel  of 
water.  (Woodard-USGS) 
W72-01146 


EFFECT  OF  PRESYNTHESIZED  BIOLOGICAL 
INTERMEDIATES  ON  SUBSTRATE  UTILIZA- 
TION RATES, 

Missouri  Univ.,  Columbia.  Dept.  of  Civil  Engineer- 
ing. 

J.  T.  Novak. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  494,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report,  October  19, 
1971.  59  p,  15  fig,  6  tab,  16  ref,  append.  OWRR  A- 
039-MO(1). 

Descriptors:  *Biological  treatment,  *Anaerobic 
digestion,  Methane  bacteria,  *Waste  water  treat- 
ment, Design,  Bacteria,  Microorganisms. 
♦Degradation  (Decomposition),  Microbiology. 
Identifiers:  *  Substrates,  Pure  substrates,  Organic 
substrates. 

The  design  of  biological  waste  treatment  systems  is 
frequently  based  upon  the  microbial  rate  of 
degradation  of  pure  organic  substrates.  In  the  case 
of  anaerobic  digesters,  these  rates  are  frequently 
obtained  by  measuring  the  degradation  rate  of 
short  chain  fatty  acids.  In  this  study  anaerobic 
methane  bacteria  were  fed  acetic  acid  in  the 
presence  of  other  biological  growth  intermediates. 
In  almost  all  instances  the  acetic  acid  degradation 
rate  was  greater  in  the  presence  of  extraneous  sub- 
strates and  greatest  in  the  presence  of  lysed 
microorganisms.  It  was  concluded  that  (a)  microbi- 
al kinetic  values  obtained  for  pure  substrates  are 
not  applicable  to  mixed  substrate  systems  and  (b) 
microbial  growth  rates  can  be  enhanced  by  recircu- 
lation of  lysed  microorganisms  or  by  feeding  a 
more  concentrated  mixed  substrate. 
W72-01336 


ENVIRONMENTAL  FACTORS  IN  DESIGN  AND 
OPERATION  OF  WASTE  WATER  SLUDGE 
DRYING  BEDS, 

Missouri  Univ.,  Rolla.  Water  Resources  Research 

Center. 

J.  Charles  Jennett,  and  Daniel  J.  Harris. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  599,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  October  1971. 

101  p,  10  fig,  20  tab,  18  ref,  2  append.  OWRR  A- 

042-MO(1). 

Descriptors:  *Drying,  *Sludge,  *Sewage  treatment, 
Sludge  disposal,   *Waste  water  treatment,  Filtra- 
tion, *Dewatering,  *Activated  sludge. 
Identifiers:  'Sludge  drying,  Sand  filtration. 

The  dewatering  characteristics  of  anaerobically 
digested  primary  and  activated  sludge  were  in- 
vestigated under  eight  selected  combinations  of 
laboratory  controlled  air  temperature  and  relative 
humidity  using  three  open,  drained  model  beds,  as 
well  as  a  closed,  drained  and  an  open,  nondrained 
bed.  The  evaporation  rate  from  a  free  water  surface 
was  also  determined.  Moisture  content,  drainage, 
evaporative  weight  loss,  and  sludge  surface  reces- 
sion were  measured  and  recorded  periodically 
throughout  the  two  week  period  of  each  of  the 
eight  experiments.  Relationships  were  shown  to 
exist  between  sludge  moisture  content,  evaporation 


rate  from  a  free  water  surface,  and  the  parameters 
T  (the  difference  between  dry  and  wet  bulb  tem- 
perature and  H  (the  difference  between  saturation 
and  absolute  humidity).  It  was  found  that  moisture 
gradients  developed  within  the  dewatering  sludge 
which  generally  increased  with  time  and  T.  An  in- 
verse relationship  was  noted  between  drainage  and 
evaporation  which  was  influenced  by  dry  bulb  tem- 
perature because  of  its  effect  upon  water  viscosity. 
W72-01337 


THE  USE  OF  ANAEROBIC  FILTERS  FOR  THE 
RENOVATION  OF  ACIDIC  WASTEWATERS, 

Missouri  Univ.,  Rolla.  Water  Resources  Research 

Center. 

R.H.Clark. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  544,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  June  30,  1971. 

23  p,  4  fig,  4  ref,  append.  OWRR  A-034-MO  ( 1 ). 

Descriptors:  'Anaerobic  digestion,  Industrial 
wastes,  *Waste  water  treatment,  *Filters,  Filtra- 
tion, *Methane  bacteria,  *Acidic  water,  Hydrogen 
ion  concentration. 

Identifiers:  *Acidic  wastes,  pH  response,  Anaero- 
bic filters. 

Pilot  and  laboratory  studies  were  conducted  in 
which  acidic  wastes  were  fed  to  an  established 
anaerobic  filter.  The  renovation  of  organically  pol- 
luted acidic  wastewaters  was  demonstrated  and  the 
applicability  of  the  process  detailed.  Pilot  studies 
would  be  required  for  the  design  of  field  installa- 
tions and  specific  wastes.  The  anaerobic  process 
and  the  methane  bacteria  are  apparently  more  pH 
tolerant  than  generally  recognized. 
W72-01339 


POLLUTION  CONTROL  FACILITIES, 

GUIDELINES  FOR  CERTIFICATION. 

Environmental    Protection    Agency,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01357 


COMPARISON  OF  ENERGY  FLOW  PARAME- 
TERS OF  MIDGE  POPULATIONS  IN  BIOLOGI- 
CAL OXIDATION  PONDS, 

Oklahoma  Water  Resources  Research  Inst.,  Still- 
water. 

Jerry  Wilhm. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  524,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report,  October  1971. 
46  p,  10  fig,  12  tab,  59  ref.  OWRR  A-018-OKLA 
(1). 

Descriptors:  Laboratory  tests,  *Midges,  *Oxidation 
lagoons,  Invertebrates,  Phenols,  Sodium  chloride, 
Dissolved  oxygen,  Temperature,  Hydrogen  ion 
concentration,  Storage,  Transportation,  Sampling, 
*  Waste  water  treatment,  Biological  treatment. 
Identifiers:  *Energy  flow  parameters,  ""Caloric  con- 
tent, Haemolymph,  TLm,  Chironomus  attenuatus 
Wlaker. 

A  laboratory  population  of  fourth-instar  larval 
forms  of  Chironomus  attenuatus  Wlaker  received  a 
continuous  life-long  exposure  of  0,  3,  8,  11,  16  and 
22  ppm  phenol.  Water  temperature,  pH  and  dis- 
solved oxygen  concentration  were  monitored.  Ex- 
posed larvae  were  analyzed  for  oven-dry  weight, 
ash-free  weight,  caloric  content,  and  oxygen  up- 
take. Caloric  content  per  gram  in  larvae  increased 
with  increasing  phenol  content  up  to  a  maximum  of 
5,869  cal/g  in  larvae  exposed  to  16  ppm  phenols. 
Maximum  oxygen  uptake  was  2.26  1/mg/hr  in  lar- 
vae exposed  to  1 1  ppm  phenols.  Linear  equations 
were  formulated  to  relate  energy  content  to  phenol 
level  and  energy  content  and  distance  downstream 
from  an  outfall.  Larvae  were  also  exposed  to  6  dif- 
ferent salt  concentrations  between  0  and  342 
mM/1  for  4  different  time  periods.  12  hour  TLm 
was  1 7  1  mM/ 1 ,  and  mortality  of  larvae  exposed  for 
1 2,  24,  and  36  hours  was  low  at  the  three  lower  salt 


concentrations  and  equated  or  approached  1001 
at  the  higher  levels.  Concentration  of  sodium  in  tr 
haemolymph  was  similar  in  larvae  exposed  to  tr 
lower  concentrations  and  increased  progressive 
at  the  three  higher  concentrations,  while  chloric 
levels  increased  steadily  with  increasing  salt  coi 
centration.  Maximum  caloric  content  was  729 
cal/ash-free  gram  at  68.4  mM/1  NaCl.  (Lowry-Te: 
as) 
W72-01492 


ADVANCED  WASTEWATER  TREATMENT  A 
PRACTICED  AT  SOUTH  TAHOE, 

South  Tahoe  Public  Utility  District,  South  Lak 

Tahoe,  Calif. 

Russell  L.  Culp,  Jerry  C.  Wilson,  and  David  R. 

Evans. 

Copy  available  from  GPO  Sup  Doc  2.10:   1701 

ELQ  08/71,  $3.25  ;  microfiche  from  NTIS  as  PI 

204  525,  $0.95.  Environmental  Protection  Agenc 

-  Water  Quality  Office,  Water  Pollution  Contn 

Research  Series,  August  1971.  436  p,  92  fig,  7 

tab,   42   ref.   EPA   Program    17010   ELQ   08/7 

WPRD  52-01-67. 

Descriptors:  *Waste  water  treatment,  "Tertiar 
treatment,  *Water  reuse,  Lime,  Chemici 
precipitation,  Activated  carbon,  Adsorption,  Fi 
tration.  Sludge  disposal.  Incineration,  Water  qual 
ty  control,  Cost  analysis,  California,  Nutrient 
Phosphorous,  Lakes. 

Identifiers:  *Lime  recalcination,  "Carbo 
regeneration,  *Lake  Tahoe  (Calif),  Ammoni 
stripping. 

A  7.5  mgd  advanced  wastewater  treatment  plant  a 
South  Lake  Tahoe,  California  has  been  in  unintei 
rupted  operation  for  three  years.  Chemical  treal 
ment,  mixed  media  filtration,  and  granular  carbo 
adsorption  have  been  shown  to  be  efficient,  relia 
ble,  and  economical  processes  for  wastewate 
treatment.  A  degree  of  reliability  and  flexibilit 
comparable  to  that  achieved  in  electric  powe 
generation  and  water  purification  has  beei 
achieved  by  appropriate  selection  and  sequencin, 
of  unit  processes  and  proper  plant  design.  Plan 
bypasses  have  been  eliminated.  Bacteria  am 
viruses  have  been  entirely  eliminated  from  the  ef 
fluent  by  small  chlorine  dosages.  Lime  has  been  re 
calcined  in  a  multiple  hearth  furnace  without  ai 
pollution,  and  granular  activated  carbon  has  beei 
successfully  regenerated  and  reused,  with  stacl 
gasses  scrubbed  to  meet  air  pollution  standards 
The  entire  plant  produces  only  clean  water,  sterili 
ash,  and  harmless  gases.  Reclaim  ed  wastewater  ha 
been  used  to  form  a  recreational  lake,  certified  fo 
all  water  contact  sports  by  regular  testing,  and  frei 
of  algal  blooms.  The  wastewater  treatment  cost  ha: 
been  approximately  twice  the  cost  of  conventiona 
wastewater  treatment,  but  the  project  has  demon 
strated  that  man's  wastes  need  no  longer  degrad< 
the  environment  if  genuine  desire  and  determina 
tion  to  solve  the  problem  is  applied.  (Lowry-Texas; 
W72-01493 


THE  ELECTRO-OXIDATION  OF  AMMONIA  ID 
SEWAGE  TO  NITROGEN, 

Ionics,  Inc.,  Watertown,  Mass. 
Ljiljana  Marincic,  and  Frank  B.  Leitz. 
Copy  available  from  GPO  Sup  Doc  as  EP  2.10 
17010  EED  07/70,  $0.55  ;microfiche  from  NTIS  as 
PB-204  526,  $0.95.  Environmental  Protection 
Agency  -  Water  Quality  Office,  July  1970.  47  p,  19 
fig,  10  tab,  11  ref.  EPA  Program  17010  EED 
07/70,  Contract  14-12-800. 

Descriptors:  *Oxidation,  'Ammonia,  'Electric 
currents,  Electrodes,  Catalysts,  Nitrogen, 
Technological  feasibility.  Economic  feasibility, 
Analytical  techniques,  Tertiary  treatment,  *  Waste 
water  treatment,  Laboratory  tests,  Sewage. 
Identifiers:  *  Electro-oxidation,  Platinum. 

Laboratory  tests  were  conducted  to  determine  the 
feasibiluty  of  electro-oxidation  as  a  means  of 
removal  of  ammonia  from  wastewaters.  It  was 
determined   that,    under   conditions   of  ammonia 
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entration  and  pH  typical  of  treatment  ef- 
ts the  electro-oxidation  reaction  proceeded 
hiometrically  to  nitrogen  and  no  other  oxida- 
products.  Oxidation  occurred  in  concentra- 
as  low  as  2  mg/1  of  ammonia.  Using  platinized 
num  as  an  electrode,  ammonia  decomposition 
rred  in  a  narrow  potential  range  with  high  cou- 
,ic  efficiency,  assuming  a  three-electron 
ange  per  ammonia  molecule.  Conversion  of 
gen  to  the  elemental  form  was  demonstrated 
rfalysis  of  the  gas  from  the  anode.  No  detecta- 
quantities  of  nitrite,  nitrate  hydraxine,  and 
oxylamine  were  discovered  in  the  gas.  Electric 
er  costs  were  estimated  at  $.01/1000  gallons, 
•ost  of  the  platinum  electrodes  was  prohibitive, 
■riments  with  other  electrodes  were  unsuccess- 
Dnless  less  expensive  electrodes  are  developed, 
process  cannot  be  economically  competetive 
other  methods.  (Lowry-Texas) 
!-01494 

RATE  REMOVAL  FROM  WASTEWATERS 
ION  EXCHANGE, 

i  Chemical  Co.,  Walnut  Creek,  Calif. 
iert  R.  Grinstead,  and  Kenneth  C.  Jones. 
,y  available  from  GPO  Sup  Doc  as  EP  2.10: 
10  FSJ  01/71,  $1.00  ;  microfiche  from  NTIS  as 
204  527,  $0.95.  Environmental  Protection 
:ncy  -  Water  Quality  Office,  Water  Pollution 
Urol  Research  Series,  January  1971.  99  p,  13 
15  tab,  50ref.  EPA  Program  17010  FSJ  01/71, 
itract  14-12-808. 

icriptors.  *Denitrification,  *Anion  exchange, 
itrate,  'Separation  techniques,  Ion  exchange, 
sorption.  Evaporation,  Ammonia,  Tertiary 
itment,  Cost  analysis,  *Waste  water  treatment, 
nicipal  wastes.  Resins,  Solvent  extractions, 
ntifiers:  'Amidines,  *Regeneration,  Sodium 
Iroxide. 

cylated  amidines  dissolved  in  an  aromatic 
irocarbon  were  absorbed  in  macro-porous 
lystyrene  beads  to  form  a  water-immisciole  ex- 
ctant  system  for  the  removal  of  nitrate  from 
stewaters.  The  amidines  are  relatively  strong 
ses  and  possess  the  advantage  over  the  simple 
phatic  amines  that  they  exist  in  the  salt  form  in 
ntact  with  wastewaters  in  the  pH  range  of  7.0  to 
).  They  can,  however,  be  readily  regenerated 
th  alkalis,  such  as  ammonia  or  sodium  hydroxide, 
mdinium  ion  in  the  organic  phase  selectively  ex- 
icts  nitrate  ion  over  chloride  ion  by  a  factor  of 
out  20  (nitrate/chloride  ratio  in  the  organic 
lase  is  about  20  times  the  ratio  in  the  equilibrium 
ueous  phase),  and  nitrate  over  sulfate  and  bicar- 
mate  by  much  higher  ratios.  Therefore,  amidine 
stems  will  pick  up  mainly  nitrate  ion  from  mu- 
cipal  wastes.  70  bed  volumes  of  a  synthetic  mu- 
cipal  wastewater  containing  62  ppm  nitrate  ion 
id  350  ppm  chloride  ion  were  treated  before 
eakthrough  of  nitrate  ion  in  the  effluent, 
rocessing  costs  were  estimated  currently  at  16 
:nts/1000  gal.  (Lowry-Texas) 
'72-01495 

S  ARMY  TEST  AND  EVALUATION  COM- 
IAND  COMMODITY  ENGINEERING  TESTS 
ROCEDURE  WATER  SUPPLY  AND  TREAT- 
IENT  EQUIPMENT. 

,rmy  Test  and  Evaluation  Command,  Aberdeen 
roving  Ground,  Md. 

available  from  National  Technical  Information 
icrvice  as  AD-726  91 1 ,  $3.00  in  paper  copy,  $0.95 
n  microfiche.  Material  Test  Procedure  9-2-270, 
}eneral  Equipment  Test  Activity,  May  27,  1971. 
18  p,  1  fig,  1  tab.  68ref. 

Descriptors:    *Water   purification,    'Performance, 
'Reliability,  'Waste  water  treatment,  On-site  tests, 
Evaluation,  Laboratory  tests,  Coagulation,  Filtra- 
ion,  Adsorption,  Chlorination,  Odors,  Bacteria. 
Identifiers:  'Suspended  solids. 

Test  methodology  and  testing  techniques  are  out- 
lined for  water  purification  systems.  The  systems 


are  designed  to  remove  undesirable  material  by 
coagulation,  settling  and  filtering.  Bacteria  is 
rendered  harmless  by  chlorination  and  charcoal  is 
used  to  remove  odors  and  tastes.  Water  purifica- 
tion equipment  ranging  from  semi-permanent  plant 
installation,  truck  and  trailer  mounting,  portable 
type  base  and  from  units,  to  small  hand  operated 
systems  was  tested  to  determine  the  technical  per- 
formance and  safety  characteristics,  and  to  deter- 
mine the  items  suitability  for  service  tests.  The 
procedure  described  includes:  ( 1 )  pre-test  inspec- 
tion and  physical  characteristics  determination;  (2) 
performance  of  unit;  (3)  performance  of  available 
kits  furnished  with  the  unit;  (4)  accelerated  cli- 
matic and  environmental  condition  effects;  (5) 
electromagnetic  interference  characteristics 
evaluation;  (6)  durability  tests;  (7)  transportability 
tests;  (8)  maintenance  evaluation;  (9)  reliability 
tests'  (10)  safety  tests;  (11)  human  factors  tests; 
(12)' value  analysis;  and  (13)  quality  assurance. 
(Lowry-Texas) 
W72-01496 


HIGH-RATE  BIOLOGICAL  FILTRATION:  A 
COMPARATIVE  ASSESSMENT, 

Watson  (J.  D.  and  D.  M),  London  (England). 

J.  R.  Joslin,  J.  M.  Sidwick,  G.  Greene,  and  J.  R. 

Shearer. 

Water  Pollution  Control,  Vol  70,  No  3,  1971.  p 

383-394,  5  fig,  9  tab,  15ref. 

Descriptors:  'Filtration,  'Pilot  plants,  'Organic 
loading,  Biochemical  oxygen  demand,  Sampling, 
Monitoring,  Feasibility  studies,  Cost-benefit  analy- 
sis, Granites,  'Waste  water  treatment,  'Treatment 
facilities,  Sewage  treatment. 

Identifiers:  'Synthetic  filter  medium,  Flocor,  Surf- 
pac,  Slag,  Hydraulic  loading. 

Two  existing  sewage  treatment  plants  utilizing  con- 
ventional biological  filtration  were  becoming  over- 
loaded and  unable  to  meet  discharge  criteria  set  up 
by  the  Trent  River  Authority.  Land  considerations 
made  it  economically  unfeasible  to  merely  expand 
the  number  of  filters,  and  high-rate  biological  fil- 
ters were  designed  and  implemented  instead  as 
roughing  filters.  In  both  cases  the  objective  was  to 
reduce  the  organic  loading  on  the  conventional  fil- 
ters by  about  50%.  Filter  media  used  included 
Flocor  (PVC)  synthetic  medium,  Surfpac 
(Polystyrene)  medium,  both  crinkle  close  and 
regular,  and  nominal  slag  and  nominal  granite  of 
varying  dimensions.  Results  obtained  from  opera- 
tion of  experimental  plants  at  both  locations 
demonstrated  that  the  high-rate  filters  were  capa- 
ble of  producing  an  effluent  with  a  BOD  of  less 
than  200  mg/1,  with  only  3.5%  of  the  samples  from 
the  filter  effluents  being  in  excess  of  200  mg/1  BOD. 
Comparisons  of  the  individual  filters  demonstrated 
that  the  synthetic  medium  is  the  more  cost-effec- 
tive, but  extensive  analyses  have  yet  to  be  per- 
formed. Several  other  installations  are  mentioned 
briefly.  (Lowry-Texas) 
W72-01498 

REMOVAL  OF  COLLOIDAL-AND  SOLUTION- 
-PHASE  IMPURITIES  FROM  TRICKLING 
FILTER  EFFLUENTS  BY  COAGULATION, 

Clemson  Univ.S.  C. 

Waldron  M.  McLellon,Chia-chen  Chao.and 
Thomas  M.  Keinath. 

Paper  presented  at  Water  Pollution  Control 
Federation,  Conference,  43rd,  Boston,  Mas- 
sachusetts, October  6,  1970.  41  p,  15  fig,  33  ref. 
OWRRA-012-SC(3). 

Descriptors:  'Coagulation,  'Trickling  filters,  'Ter- 
tiary treatment,  Colloids,  Iron,  Aluminum,  Zeta 
potential,    Sedimentation,    Nitrogen,    Phosphorus, 
Bacteria,  'Waste  water  treatment. 
Identifiers:  'Destabilization. 


coagulation  with  salts  of  A  (HI)  and  Fe  (III)  can 
complement  and  substantially  enhance  the  treat- 
ment efficiencies  of  existing  treatment  facilities.  Ef- 
fective removals  of  hydrophilic  organic  colloids 
were  achieved  with  the  Fe  (III)  coagulant  at  pH 
levels  nominally  below  6.45  while  complete  resta- 
bilization  was  noted  for  pH  values  less  than  4.0.  pH 
and  alkalinity  were  the  primary  controllers  of  the 
destabilization-restabilization  reactions.  70  to  90% 
COD  removals  were  consistently  obtained,  with 
virtually  all  of  the  COD  removed  being  initially 
present  in  the  particulate  form.  Approximately 
99.9%  of  the  bacteria  in  solution  were  destabilized 
and  removed  concurrent  with  the  other  colloidal 
matter.  Essentially  35%  of  nitrogen  and  99%  of  the 
phosphorus  present  were  removed  at  the  optimum 
coagulant  dosage.  High  operating  and  low  capital 
costs,  ability  to  be  placed  on  line  instantaneously, 
and  ease  of  control  make  the  process  highly  suited 
for  application  in  instances  requiring  high-level 
treatment  at  certain  critical  times.  Costs  for  coagu- 
lation treatment  of  the  trickling  filter  studied  were 
estimated  at  $.03/1000  gal.  (Lowry-Texas) 
W72-01499 


UTILIZATION  OF  ENVIRONMENTAL  EN- 
GINEERING ADVANCEMENTS, 

Clemson  Univ.,  S.  C. 
Benjamin  C.  Dysart,  III. 

Paper  presented  to  South  Carolina  Society  of 
Professional  Engineers,  Columbia  Chapter,  Colum- 
bia South  Carolina,  November  2,  1970.  9  p. 
OWRRB-017-SC(3). 

Descriptors:  'Waste  water  treatment,  'Research 
and  development,  'Pollution  abatement,  'Water 
quality  control.  Legislation,  Federal  government. 
State  government,  Technical  feasibility,  Economic 
analysis,  Technology. 

Identifiers:  'Regulatory  agencies,  'Engineering 
firms,  Fees. 

Great  advances  have  been  made  in  nearly  every 
technological  area,  with  wastewater  treatment 
technology  being  no  exception.  However,  most  of 
the  advances  made  in  other  fields  have  been  ap- 
plied with  astounding  results,  while  wastewater 
treatment  plants  have  been  only  slightly  changed 
since  the  1930's.  Both  regulatory  agencies  and  en- 
gineering firms  have  been  reluctant  to  deviate  from 
the  old  established  methods  to  try  new  concepts. 
Despite  the  expenditure  of  $5.4  billion  for  waste- 
water treatment  facilities  since  1957,  the  nation's 
waterways  have  remained  as  badly  polluted  as 
previously,  if  the  water  quality  has  not  actually 
been  degraded  further.  Federal  funds  will  no  longer 
be  expended  for  concrete  and  steel  out-dated  struc- 
tures, but  for  performance  and  pollution  abate- 
ment' Engineering  firms  must  begin  to  incorporate 
the  new  technology  into  environmental  projects,  or 
they  will  be  phased  out  like  the  conventional  struc- 
tures they  have  built.  The  public  must  receive  the 
greatest  amount  of  pollution  abatement  for  the  dol- 
lar they  spend  if  water  quality  is  to  be  improved. 
(Lowry-Texas) 
W72-01500 

DEPARTMENT  OF  THE  NAVY,  ENVIRONMEN- 
TAL IMPACT  STATEMENT  (DRAFT),  NAVAL 
AIR  STATION,  LEMOORE,  CALIF.,  SEWAGE 
DISPOSAL  FACILITY  (LAND  ACQUISITION 
PORTION  ONLY)  FY  72,  MILITARY  CON- 
STRUCTION PROGRAM,  1  APRIL  1971. 
Naval  Air  Station,  Le  Moore,  Calif. 

Available  from  the  National  Technical  Information 
Service  as  PB-199  018-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Environmental  Impact  State- 
ment on  Land  Acquisition  for  the  Proposed  Sewage 
Treatment  Facility  at  the  Naval  Air  Station, 
LeMoore,  California.  35  p,  7  fig,  4  tab. 


Laboratory  scale  coagulation  experiments  were 
performed  on  trickling  filter  effluents  to  determine 
the  feasibility,  both  technological  and  economic,  of 
adding  coagulation  after  certain  treatment  schemes 
as  a  polishing  step.  Results  indicated  that  chemical 


Descriptors:  'Separation  techniques.  Salts, 
'Evaporation,  Demineralization,  Infiltration, 
Storm  runoff.  Sulfates,  Boron,  Irrigation,  Cost  anal- 
ysis. Transportation,  'Waste  water  treatment, 
California,  'Environmental  effects. 
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Identifiers:    'King's    River,    Dissolved   solids,    Le 
Moore  (Calif). 

The  administrative  and  Housing  Area  at  the  Naval 
Air  Station  in  LeMoore,  California  is  presently 
served  by  a  conventional  secondary  treatment 
plant  discharging  its  effluent  to  the  King's  River. 
The  existing  plant  is  not  capable  of  removing  the 
high  concentration  of  sulfates,  boron,  and  other  in- 
organic materials  present  in  the  sewage.  Storm 
sewer  effluents  were  also  determined  to  contain 
quantities  of  chemicals  harmful  to  streams,  largely 
due  to  the  prevalent  soil  types  and  lawn  watering 
practice.  An  engineering  study  comparing  elec- 
trodialysis,  ion  exchange,  distillation,  and  solar 
evaporation  was  conducted,  and  solar  evaporation 
was  chosen  as  the  most  economical  solution.  An 
arid  climate  and  impervious  soil  type  made  the 
proposed  location  particularly  suitable.  A  total  cost 
estimate  of  $2,479,000  for  acquisition  of  440  acres 
of  land  from  22  owners  and  construction  of  the 
ponds  was  presented.  By  including  oxidation 
lagoon  sections,  the  former  treatment  plant  could 
be  by-passed  at  considerable  savings.  The  proposed 
land  is  of  only  marginal  productivity  at  present,  and 
construction  of  the  ponds  will  eliminate  effluent 
discharges  from  the  Naval  Air  Station  to  the  King's 
River  entirely.  (Lowry-Texas) 
W72-01501 


SEWERAGE       AUTHORITY       SOLVES      THE 
'CREDIT  CRUNCH', 

Manganaro,  Martin  and  Lincoln,  New  York. 

W.  Martin. 

Public  Works,  Vol  101,  No  1,  January  1970,  p  74- 

75. 

Descriptors:  *Waste  water  treatment,  'Sewers, 
Construction,  Financial  feasibility,  Financing, 
Grants,  Interest,  Economic  justification,  Costs, 
"Cost  comparisons,  New  Jersey. 
Identifiers:  'Extensions,  Municipal  bonds,  Current 
income,  Salem  County  (NJ). 

Among  those  who  have  been  hardest  hit  by  the 
recent  rise  in  interest  rates  on  municipal  bonds  are 
sewerage  authorities.  The  Pennsville  Sewerage 
Authority  in  Salem  County,  New  Jersey  was  faced 
with  a  situation  where  extensions  of  the  existing 
collection  system  were  required  but  the  total  cost 
for  the  improvements  were  beyond  the  means  of 
the  Authority  due  to  the  greatly  increased  interest 
rates.  The  Superintendent  of  the  Authority  , 
Howard  H.  Johnson,  proposed  to  do  the  work  'in- 
house'  on  a  piece  meal  basis  using  current 
revenues.  A  limited,  initial  project  was  approved  as 
a  trial  of  the  concept.  Over  3,800  feet  of  4,  6,  and  8 
inch  sewer  lines  were  laid  at  a  total  cost  of  $2 1 ,005 
or  $6.63  per  foot.  This  is  approximately  1/3  to  1/2 
of  the  estimated  costs  had  the  work  been  con- 
tracted out  with  money  raised  by  a  bond  issue. 
Receipts  from  the  services  provided  by  these  im- 
provements should  pay  for  the  costs  in  4-5  years. 
The  Authority  has  made  plans  to  complete  the 
required  extensions  over  a  period  of  7  1/2  years 
using  general  revenue  to  finance  the  work  as  it  is 
done.  It  should  be  made  clear  that  such  a 
procedure  can  be  used  only  when  the  talent  is 
available  and  willing  to  do  this  sort  of  work  and 
when  the  work  to  be  done  is  within  the  capability  of 
the  talent  at  hand.  (Goessling-Texas) 
W72-01502 


CONCEPTS  IN  OPEN  COASTAL  DISPOSAL  OF 
MUNICIPAL  WASTEWATERS, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

Paul  R.  Bonderson,  Fred  McLaren,  Ronald  L. 

Church,  Harry  M.  Scheulier,  and  Kurt  L. 

Wasserman. 

Preprint,   presented   at   Water   Pollution   Control 

Federation  Conference,  44  Session,  Oct  5,  1971. 

36  p,  1  fig,  4  tab,  30  ref. 

Descriptors:  'Oceans,  'Outlets,  'Municipal 
wastes,  'Industrial  wastes,  Toxicity,  Heavy  metals, 
Pesticides,  Color,  Turbidity,  Public  health,  Sedi- 


mentation, Chlorination,  Biochemical  oxygen  de- 
mand. Dispersion,  Waste  water  treatment.  Waste 
disposal. 
Identifiers:  'Pretreatment. 

A  study  of  present  practices  with  respect  to  ocean 
disposal  of  municipal  wastes  has  indicated  there  is 
sufficient  justification  for  requiring  more  than  pri- 
mary treatment  of  wastes  discharged  to  open 
coastal  waters.  Source  control  and  pretreatment 
were  specified  as  the  most  effective  and  economi- 
cal means  of  eliminating  many  conservative  toxi- 
cants from  waste  effluents.  Wastewater  treatment 
facilities  should  provide  essentially  complete 
removal  of  environmentally  hazardous  substances 
which  are  not  controlled  at  their  source.  Removal 
efficiencies  for  these  substances  are  closely  related 
to  removal  efficiencies  for  suspended,  settleable, 
and  floatable  solids.  Because  of  the  increase  in 
acute  toxicity  attributed  to  chlorination,  chlorina- 
tion should  only  be  permitted  in  cases  where  ap- 
plicable bacteriological  standards  cannot  be  met  by 
long  submerged  outfalls  with  effective  diffusion 
systems.  These  diffusion  systems,  although 
aesthetically  and  environmentally  beneficial,  in 
many  instances,  do  not  eliminate  the  need  for 
greater  removal  efficiencies  for  conservative  toxi- 
cants. (Lowry-Texas) 
W72-01504 


WASTEWATER  TREATMENT  PROJECT, 
MUSKEGON  COUNTY,  MICHIGAN. 

Environmental  Protection  Agency,  Chicago,  111. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  348-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Environmental  Impact 
Statement,  PB-200  348-F,  June  25,  1971.  38  p,  7 
fig,  6  tab. 

Descriptors:  'Watershed  management,  'Water 
quality  control,  'Oxidation  lagoons,  Irrigation, 
Nitrates,  Phosphates,  Municipal  wastes.  Industrial 
wastes,  Research  and  development,  Michigan, 
'Waste  water  treatment,  'Environmental  effects. 
Identifiers:  'Regional  wastewater  treatment, 
'Muskegon  (Mich). 

A  grant  application  was  submitted  by  the 
Muskegon  County  Board  and  Department  of 
Public  Works,  concerning  a  43.36  MGD  sewage 
treatment  facility  serving  an  initial  population  of 
137,000  individuals.  The  proposed  wastewater 
treatment  scheme  included  an  aerated  waste  sta- 
bilization pond-spray  irrigation  waste  treatment 
facility.  Discharge  of  municipal  and  major  industri- 
al wastes  into  Muskegon,  Mona  and  White  Lakes 
would  be  eliminated,  and  discharge  of  organic 
matter,  suspended  solids,  heavy  metals, 
phosphates,  nitrates  and  pathogenic  bacteria  and 
viruses  would  be  greatly  reduced.  In  order  to  imple- 
ment the  plan,  200  families  living  within  the 
proposed  disposal  site  would  have  to  be  relocated. 
The  beneficial  environmental  features  of  the  plan 
not  available  in  any  alternative  plans  were  deter- 
mined to  override  the  adverse  affects  of  relocating 
the  200  families,  and  the  system  was  approved. 
(Lowry-Texas) 
W72-01505 


CHLOROMET-ON     SITE     GENERATION     OF 
HYPOCHLORITE, 

Ionics  Inc.,  Watertown,  Mass. 
S.  A.  Michalek,  and  F.  B.  Leitz. 
Preprint,    presented    at    Water    Pollution    Control 
Federation  Conference,  44th,  Session  4,  No  2,  Oc- 
tober 3,  1971.  34  p,  12  fig,  3  tab. 

Descriptors:  'Chlorination,  'Storm  runoff,  'Water 
quality  control,  Disinfection,  Separation 
techniques,  Ion  exchange,  'Membranes,  Electric 
power  costs,  Cost  analysis,  'Waste  water  treat- 
ment, 'Cation  exchange,  'Electrolysis. 
Identifiers:  'Combined  sewer  overflow,  'Sodium 
hypochlorite.  On-site  generation. 


An  advanced  electrolytic  generator,  the  Cloromat, 
has  been  developed  for  on-site  generation  of  sodi- 
um hypochlorite.  An  electrochemical  cell  elec- 
trolyzes  sodium  chloride  brine  to  chlorine  gas  and 
sodium  hydroxide  solution,  which  are  reacted  im- 
mediately outside  the  cell  to  produce  a  5  to  10% 
sodium  hypochlorite  solution.  The  most  critical 
components,  the  dimensionally  stable  anode  and 
the  hydraulically  impermeable  cation  exchange 
membrane,  have  withstood  exposure  to  nascent 
wet  chlorine  for  over  3,000  hours  with  no  deteri- 
oration of  physical  properties  or  performance.  At  a 
current  density  of  240  ASF,  cell  potential  is  3.7 
volts.  The  unit  requires  1.6  kwh  of  electricity  and 
2.1  lbs  of  salt  per  pound  of  sodium  hypochlorite 
generated.  Salt  utilization  is  in  excess  of  80%. 
Operational  costs  for  systems  using  more  than  500 
lbs  of  sodium  hypochlorite  per  day  are  estimated  3 
to  4  cents  per  pound  of  hypochlorite  generated, 
based  on  average  salt  and  power  costs.  A  complete 
cost  analysis  for  the  system  being  tested  at  Somer- 
ville,  Massachusetts  are  presented.  Generation 
costs  seem  to  be  significantly  lower  than  those  for  a 
commercially  prepared  and  delivered  product, 
making  the  process  economically  attractive  in  addi- 
tion to  being  safer  and  more  reliable.  (Lowry-Tex- 
as) 
W72-01506 


PLASTIC  LINER  REPAIRS  LEAKING  SEWER, 

San  Mateo  City  Engineers  Office,  Calif. 

L.  D.  Johnson. 

Public  Works,  Vol  101,  No  6,  June  1970,  p  85-86, 

3  fig. 

Descriptors:      'Sewers,      'Outlets,      'Infiltration, 
'Linings,  'Plastics,  Tubes,  Flexibility,  Water  pollu- 
tion control,  California. 
Identifiers:  Inverted  siphon,  San  Mateo  (Calif). 

As  a  part  of  a  54  inch  sewer  outfall,  an  inverted 
siphon  was  used  to  cross  a  slough  in  the  path  of  the 
line.  Due  to  soil  conditions  along  the  bottom  of  the 
slough,  a  flexible  section  was  used  for  this  siphon. 
Later  inspection  showed  that  the  pipe  had  broken 
near  one  bank  of  the  waterway  and  infiltration 
through  this  break  could  not  be  controlled.  Inspec- 
tion by  divers  found  that  the  structure  was  sound 
except  for  the  one  break.  From  the  several  alterna- 
tive solutions  to  this  problem,  the  contractor 
elected  to  line  the  section  of  pipe  with  a  plastic 
tube.  Specifications  for  the  linear  provided  for  a 
PVC  sheet  sandwich  reinforced  with  polyester 
fabric  having  a  finished  weight  of  26  oz.  per  sq.  yd. 
The  liner  was  constructed  in  one  continuous  tube 
to  fit  the  54  in.  line  over  the  length  of  the  siphon. 
The  deflated  plastic  tube  was  pulled  through  the 
siphon  manually  by  divers  and  fixed  at  both  ends  by 
steel  circumferential  hoops.  The  tube  was  'inflated' 
by  filling  it  with  water  which  forced  the  infiltration 
water  out  of  the  pipe.  Visual  inspection  of  the  tube 
indicated  that  the  installation  was  sound  and  that 
no  breaks  had  occurred.  The  outfall  trunk  sewer 
had  been  in  operation  for  three  months  with  suc- 
cess. No  leaks  in  the  siphon  structure  have  been 
noted.  This  unique  solution  to  a  difficult  problem 
has  saved  the  contractor  and  the  city  time  and 
money.  (Goessling-Texas) 
W72-01507 


SEWER  DESIGN  AND  COST  ESTIMATION  BY 
COMPUTER, 

Regional  Planning  Council,  Baltimore,  Md. 

A.  G.  Leary,  and  P.  Zepp. 

Public  Works,  Vol  101,  No  6,  June  1970,  p  90-91. 

1  fig,  1  tab. 

Descriptors:  'Sewers,  'Design,  'Computer  pro- 
gram, Comparative  costs,  Alternative  costs,  Land 
use,  Regional,  Planning. 

In  evaluating  alternative  land  use  plans,  it  is  desira- 
ble to  design,  cost  and  compare  the  sewer  system 
associated  with  each  alternative.  If  more  than  a  few 
alternatives  are  under  investigation,  this  can  be  a 
lengthy  process.  A  computer  program  has  been 
developed    to   allow   the    calculations   alluded    to 
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,ove  to  be  completed  in  a  matter  of  minutes.  The 
ogram  is  presently  written  in  'Time  Sharing  For- 
an'  and  is  being  run  on  a  General  Electric  265 
ne-sharing  system.  The  sewer  system  is  lagged 
it  and  numbered  in  a  consistent  manner.  This 
stem  is  entered  into  the  computer  with  the  land 
;e  type  and  area  which  is  a  tributary  of  each  of  the 
les.  The  computer  calculates  the  flows  in  each 
pe,  selects  pipe  size  and  determines  cost  for 
aterials  and  construction.  Flows  are  carried 
>wnstream  for  similar  calculations  for  the  lower 
ctions  of  the  system.  Pumping  stations  are 
■signed  and  costed  where  these  are  designated  in 
"e  system.  The  output  of  this  program  include 
;sign  data  for  each  of  the  lines  and  for  each  pump- 
g  station  under  consideration;  unit  costs;  mcre- 
ental  costs  between  nodes;  and  total  cumulative 
jsts  throughout  the  total  system.  Future  costs  im- 
lied  by  such  commitments  as  maintenance,  opera- 
on  and  replacements  for  a  period  of  fifty  years, 
re  discounted  to  the  present  using  an  appropriate 
iterest  rate.  (Goessling-Texas) 
/72-01508 


lEEP    OUTFALL    LINE    TO    PROTECT    BAY 
WATERS, 

!ity  Engineer's  Office,  San  Mateo,  Calif. 

;.G.  Bezzant. 

ublic  Works,  Vol  101,No3,p  102-103. 

>escriptors:  *Sewer,  *Outlets,  Deep  water,  Waste 
(ater    treatment,    Primary    treatment,    Effluents, 
rfodel  studies,  Tidal  action,  Finances,  California, 
dentifiers:  San  Francisco  Bay,  San  Mateo  (Calif). 

iewerage  improvements  recently  undertaken  by 
he  City  of  San  Mateo  include  the  construction  of  a 
leep  water  outfall  to  protect  San  Francisco  Bay. 
rhe  primary  treatment  plant  serves  a  population  of 
10,000.  The  effluent  from  this  plant  will  be 
lischarged  through  this  new  54  inch  diameter  out- 
'all  into  the  deep  water  ship  channel  some  3,700 
;eet  from  shore.  The  details  of  construction  are 
provided  and  the  mechanics  of  bedding  and  secur- 
ing the  line  are  included.  Based  on  model  studies  of 
[he  Bay  using  a  Corps  of  Engineer  model,  it  is  esti- 
mated that  effluent  injected  into  the  bay  at  the  lo- 
cation of  the  outfall  will  piston  up  and  down  the 
shipping  channel  for  ten  tidal  cycles  before  it 
spreads  enough  to  reach  the  shore.  The  cost  of  the 
project  was  $2,453,700,  and  of  this  amount  33% 
was  financed  by  the  FWPCA  under  PL  660. 
(Goessling-Texas) 
W72-01509 


FUNGI  IN  SLUDGE  DIGESTERS, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 
W.B.Cooke. 

Proceedings,  Industrial  Waste  Conference,  20th, 
May  4,  5,  and  6,  1965,  p  6-17,  8  fig,  17ref. 

Descriptors:  'Sludge  digestion,  'Fungi,  'Anaero- 
bic  conditions,  *  Waste  water  treatment,  Molds, 
Yeasts,  Spores,  Sewage,  Activated  sludge,  Trick- 
ling filters. 

Numerous  investigators  have  reported  that  fairly 
large  numbers  of  filamentous  fungus  and  yeasts 
occur  in  sewage,  sewage  polluted  water  and  sewage 
treatment  systems.  Others  state  that  if  fungus 
spores  are  present  in  sludges,  they  are  inactive 
because  they  require  oxygen  for  metabolic 
processes.  Two  continuous  laboratory  sludge 
digesters  with  a  retention  time  of  16  days  were 
operated  to  determine  if  fungi  were  active  under 
such  conditions.  The  results  of  these  experiments 
are:  ( 1 )  fungi,  including  yeasts  and  molds  are 
present  in  the  sludge  digestion  process;  (2)  their 
numbers  and  consistent  appearance  in  tests  in- 
dicate that  they  may  be  taking  part  in  the  digestion 
process;  (3)  following  the  development  of  a  stable 
sludge  digestion  system,  many  yeasts  and  molds  are 
present,  (4)  fungi,  including  yeasts  and  molds,  are 
members  of  a  population  of  miscellaneous  microor- 
ganisms occurring  in  sludge  digestion;  and  (5)  the 
presence  of  large  numbers  of  viable  cells  at  the  end 


of  more  than  seven  turnovers,  even  though  reduced 
from  the  initial  population  by  a  factor  of  3,000,  in- 
dicate that  filamentous  fungi  can  grow  and  multiply 
in  an  anaerobic  digester.  Whether  they  are  an  im- 
portant factor  in  digestion  has  not  been  deter- 
mined. (Goessling-Texas) 
W72-01510 


PLASTIC  RELINING  OF  SMALL-DIAMETER 
PIPES, 

Toronto  Dept.  of  Public  Works  (Ontario). 
Raymond  M.  Bremner. 

Journal  of  the  Sanitary  Engineering  Division, 
Proceedings  of  ASCE,  Vol  96,  No.  SA  2,  April 
1970,  p  297-3 17.  25  fig,  3  tab. 

Descriptors:  *Plastic  pipes,  "Linings,  *Sewerage, 

Storm  drains,  Sewage  disposal,  Drainage  systems. 

Operation    and    maintenance,    Plastics,    Pollution 

abatement. 

Identifiers:    *Sewer    relining,    *Waste    collection, 

♦Hydraulic  capacity,  Toronto,  Canada. 

To  assist  the  nationwide  pollution  abatement  cam- 
paign in  Canada,  the  City  of  Toronto  will  spend 
$  1 54,000,000  over  25  years  for  the  construction  of 
new  storm  sewers,  adding  an  additional  400  miles 
of  9  in.  to  30  in.  diameter  pipe  to  the  728  miles  of  9 
in  to  30  in.  diameter  pipe  currently  in  use.  An  esti- 
mated 1%  or  38,500  ft  of  the  pipe  in  this  size  range 
will  need  reconstruction  annually.  To  prevent  high 
reconstruction  costs  from  interfering  with  new  con- 
struction programs,  a  method  of  relining  old  pipe 
with  a  high  density  polyethylene  liner  was 
developed.  Relining  of  1 ,600  ft.  of  a  1 2  in.  diameter 
sewer  line  was  accomplished  at  an  estimated  30% 
savings  over  current  reconstruction  costs  by  open- 
cut.  Although  the  equipment  has  not  been  modified 
to  line  pipe  of  diameters  larger  than  12  in.,  savings 
to  be  realized  by  relining  these  larger  sizes  were 
estimated  to  be  in  excess  of  30%,  or  an  estimated 
yearly  savings  of  $500,000  on  the  38,500  ft  of  small 
diameter  pipe  needing  reconstruction  annually. 
Relining  also  improved  hydraulic  capacity,  making 
it  ideally  suitable  for  providing  low-cost  increased 
capacity  for  areas  undergoing  intensive  develop- 
ment. (Lowry-Texas) 
W72-01511 


THE  ROLE  OF  NITRATE  NITROGEN  IN  BIO- 
-OXIDATION, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineering. 
E.  D.  Schroeder,  and  A.  W.  Busch. 
Proceedings,  Industrial  Waste  Conference,  22nd, 
May  2,  3,  and  4,  1967,  p263-278.  10  fig,  41  ref. 

Descriptors:  'Waste  water  treatment,  'Nitrates, 
Bacteria,  Reduction,  Oxidation,  Aerobic  condi- 
tions, Anaerobic  conditions,  Metabolism,  Labora- 
tory tests. 

Identifiers:  Assimilatory,  Dissimilatory,  *Bio-ox- 
idation. 

Bacterial  reduction  of  nitrate  has  been  a  subject  of 
importance  to  engineers  since  the  early  part  of  the 
century.  The  results  of  nitrate  additions  to  waste- 
water treatment  processes  have  been  unpredictable 
and  generally  less  than  expected.  A  study  has  been 
undertaken  to  more  fully  explain  the  role  of 
nitrates  in  bio-oxidation.  A  series  of  experiments 
were  conducted  using  three  basic  environments, 
aerobic,  anaerobic  with  nitrate,  and  anaerobic 
without  nitrate.  Bacteria  cultures  used  as  innocula 
were  of  two  types,  oxygen  acclimated  and  nitrate 
acclimated.  Glucose  was  the  basic  substrate  in  all 
experiments.  The  results  of  these  studies  are:  (1) 
terminal  oxidation  of  glycolysis  products  occurred 
at  a  lower  rate  than  glycolysis  in  the  anaerobic 
systems  using  nitrate  as  a  terminal  hydrogen  accep- 
tor; (2)  carbon  removal  rates  associated  with  dis- 
similatory nitrate  reduction  were  significantly 
lower  than  those  associated  with  aerobic  systems; 
( 3 )  the  acclimation  procedures  did  not  affect  dis- 
similatory nitrate  reduction,  but  did  increase  the 
ability  of  the  cultures  to  metabolize  excreted 
metabolic  intermediates;  (4)  the  concept  of  nitrate 
and  other  oxygen  containing  compounds  acting  as 


sources  of  chemical  oxygen  has  no  validity 
mechanistically;  and  (5)  the  previous  conclusions, 
particularly  the  rate  differences,  should  be  con- 
sidered by  those  workers  proposing  aerobic 
denitrification.  (Goessling-Texas) 
W72-01512 


THE  CHEMICAL  INDUSTRY  AND  POLLUTION 
CONTROL. 

National  Industrial  Pollution  Control  Council, 
Washington,  D.C. 

For  sale  by  the  Superintendent  of  Documents,  U .  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $0.30.  National  Industrial  Pollution 
Control  Council,  Sub-Council  Report,  June  1971, 
COM-71-50253,25p,6ref. 

Descriptors:  'Industrial  wastes,  'Chemical  wastes, 
Air  pollution,  Solid  wastes,  Sludge,  Biodegrada- 
tion,  Incineration,  Water  reuse,  By-products, 
Odors,  Activated  carbon,  'Waste  water  treatment, 
Water  pollution  control. 

Estimates  of  the  number  of  synthetic  compounds 
manufactured  yearly  by  the  chemical  and  allied 
products  industries  range  from  500,000  to  600,000 
with  a  multitude  of  new  products  being  introduced 
each  year.  The  chemical  industries  are:  ( 1 )  5th  in 
assets  and  6th  in  sales  among  manufacturers;  (2) 
employ  more  than  one  million  persons- 10,000  in 
environmental  research  and  pollution  control 
facility  operation;  (3)  2nd  among  manufacturers  in 
company  financed  research;  (4)  have  invested  3.44 
billion  for  new  plants  and  equipment  in  1970-$300 
million  for  pollution  abatement  equipment  and  an 
additional  $300  million  for  operation.  Both  air  and 
water  pollution  abatement  programs  are  of  major 
concern,  as  well  as  solid  waste  disposal  techniques. 
However,  the  major  emphasis  is  now  being  placed 
on  a  closed  cycle  scheme,  with  recovery  and  re-use 
becoming  much  more  prominent.  Industry  achieve- 
ments in  research  and  development  include:  (1) 
biodegradation  of  organics  in  highly  saline  waste 
streams;  (2)  S02  removal  from  power  plant  stack 
gases;  (3)  recovery  of  hydrochloric  acid  from 
chlorinated  organic  compounds;  (4)  improved  air 
and  water  quality  monitors;  (5)  significant  reduc- 
tions in  mercury  and  other  heavy  metal  discharges; 
and  many  others.  (Lowry-Texas) 
W72-01513 


THE  USE  AND  DISPOSAL  OF  ELECTRICAL 
INSULATING  LIQUIDS. 

National  Industrial  Pollution  Control  Council, 
Washington,  D.C. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $0.25.  National  Industrial  Pollution 
Control  Council,  Sub-Council  Report,  June  1971, 
COM-7 1-50247.  22  p,  8  tab.  Href. 

Descriptors:  'Electric  insulation,  Circuit  breakers, 
Capacitors,  'Liquid  wastes,  Solid  wastes, 
Biodegradation,  Incineration,  'Waste  water  treat- 
ment, 'Industrial  wastes,  Waste  disposal. 
Identifiers:  'Electrical  insulating  liquids, 
'Chlorinated  biphenyls,  'Mineral  oils. 

Although  a  wide  variety  of  substances  is  used  as 
electrical  insulating  liquids  (EIL),  the  three  most 
important  are:  ( 1 )  Napthenic  mineral  oils  -  80..%; 
(2)  Polybutenes  -  10%;  and  (3)  Askarels  or 
polychlorinated  biphenyls  -  6.1%.  Total  usage  of  all 
liquids  for  1968  was  62  million  gallons.  The  first 
two  major  liquids  are  both  relatively  non-toxic  and 
biodegradable.  They  may  be  either  subjected  to 
conventional  secondary  treatment,  or  information 
pertaining  to  reclaiming  or  proper  disposal  may  be 
obtained  from  the  manufacturers.  In  addition,  total 
usage  of  petroleum  based  products  is  less  than  1 0% 
by  volume  of  the  amount  of  waste-oils  disposed  to 
land  yearly.  Although  still  a  problem,  these  factors 
have  indicated  a  low  priority  should  be  assigned. 
Askarels,  however,  have  some  toxic  properties  and 
contain  members  which  have  become  ecologically 
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suspect  recently,  particularly  those  with  more  than 
50%  chlorination.  Certain  of  these  compounds  are 
believed  to  act  much  like  the  persistent  pesticides. 
They  are  being  used  sparingly  for  closed-circuit  ap- 
plications while  work  is  continuing  in  efforts  to 
develop  a  biodegradable  modified  chlorinated 
biphenyl.  (Lowry-Texas) 
W72-01514 


HIGH-TEMPERATURE  TREATMENT  OF 
SEWAGE  SLUDGES, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

W.  J.  Fisher,  and  J.  D.  Swanwick. 
Water  Pollution  Control,  Vol  70,  No  3,  1971,  p 
355-373,  10  fig,  19tab,  lOref. 

Descriptors:  *Sludge  treatment,  *Heat  treatment, 
Chemical  oxygen  demand,  Biochemical  oxygen  de- 
mand. Laboratory  tests,  Autoclaves,  Suspended 
load,  "Waste  water  treatment. 

Identifiers:  *Wet-air  oxidation,  Filtrability,  Liquor 
strength. 

Until  recently,  heat-treatment  of  sewage  sludge  had 
been  limited  to  a  few  works  treating  difficult 
sludges  by  batch  processing.  The  development  of  a 
continuous  plant  has  stimulated  interest  in  the 
process  and  today  about  thirty  plants  have  been  or 
are  about  to  be  built  in  the  United  Kingdom. 
Laboratory  tests  have  been  made  on  heat  treating 
12  different  sludges  and  also  on  the  partial  (about 
15%)  wet  air  oxidation  of  these  same  sludges  at 
170,200  and  230  deg  C.  The  results  of  these  tests 
are:  ( 1 )  all  12  sludges  could  be  made  readily  filtra- 
ble  by  heat  treatment  or  partial  wet  air  oxidation; 
(2)  the  suspended  solids  contents  of  all  sludges, 
particularly  secondary  sludges,  decreased  on  treat- 
ment; (3)  a  corollary  to  this  is  that  the  liquors  from 
the  secondary  sludges  were  the  strongest;  (4) 
sludge  type  and  sludge  strength  were  the  most  im- 
portant factors  in  determining  liquor  strength;  (5) 
wet  oxidation  was  more  effective  in  reducing 
amount  and  COD  of  suspended  solids;  and  (6)  in 
general,  there  seemed  to  be  little  difference 
between  the  effect  of  heat  treatment  and  wet  air 
oxidation  on  the  most  important  characteristics, 
namely  filtrability  of  sludge  and  strength  and 
treatability  of  liquor.  (Goessling-Texas) 
W72-01515 


A  DISCUSSION  OF  TNCINEROLOGY'  WITH 
REFERENCE  TO  DEPOSITION  CONTROL  AND 
DEODORIZATION  TECHNIQUES, 

Combustion  Engineering,  Inc.,  Greenwich,  Conn. 
R.  D.  Nickerson. 

Preprint,  presented  at  Water  Pollution  Control 
Federation  Conference,  44th,  Session  11,  No  3, 
October  5,  1971.  7  p,  3  fig,4ref. 

Descriptors:  *Sludge  disposal,  "Odors,  "Incinera- 
tion,    Temperature,    Oxidation,     Oil,     Viscosity, 
Waste  water  treatment,  Maryland,  Connecticut. 
Identifiers:       Grease,       Scrubbers,       *Waterbury 
(Conn),  "Baltimore  (Md). 

Deodorization  process  schemes  at  Waterbury, 
Conn.,  and  Baltimore,  Maryland  were  examined 
along  with  several  other  treatment  schemes. 
Operating  experience  at  several  varied  locations 
has  aided  in  the  development  of  many  diverse  odor 
treatment  mechanisms.  The  fundamental  principles 
underlying  nearly  all  of  the  processes  were  demon- 
strated to  be:  odorous  component  of  the  gas  is  sub- 
ject to  oxidation  by  the  proper  use  of  temperature, 
time,  mixing,  and  excess  air.  Use  of  odorous  gases 
as  air  supply  to  high  temperature  boilers  was  the 
most  prevalent  deodorization  method.  Deposition 
was  also  studied  and  the  proper  use  of  heat  was 
determined  to  be  a  low-cost  effective,  and  simple 
means  of  control.  (Lowry-Texas) 
W72-01516 


WASTES  FROM  THE  POULTRY  INDUSTRY, 

National  Agricultural  Advisory  Service,  Guildford 

(England). 

C.  T.  Riley. 


Agriculture,  Vol  75,  No  8,  p  374-376,  Aug  1 968. 

Descriptors:       "Poultry,       Reclamation,       Waste 
disposal,  Nitrogen,  Fertilizer,  Protein,  Moisture. 
Identifiers:     "Refeeding     wastes.     Cage     layers. 
Broilers,  Deep  litter,  Recycling. 

Some  waste  materials  normally  produced  by  the 
poultry  industry  are  defined  and  their  relative  im- 
portance is  indicated.  The  increasing  volume  of 
wastes  produced  and  the  economics  of  utilizing 
these  poultry  wastes  are  discussed.  (Dorland-Iowa 
State ) 
W72-01553 


BIOLOGICAL     CONVERSION     OF     ANIMAL 
WASTES  TO  NUTRIENTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Avian 

Science. 

B.  F.  Miller. 

Final  report,  May  1971.  69  p,  9  fig,  10  tab,  36  ref, 

append.    Project    no.    HGW-PHS    Solid    Wastes 

Research  Grant  EC-00262-02. 

Descriptors:  "Farm  wastes,  "Lagoons,  "Chemical 

analysis,  Crop  response.  Anaerobic  bacteria.  Odor, 

Amino  acid,  Poultry,  Cattle,  Larvae,  Incubation, 

Organic     matter,     Soil     structure,     Economics, 

Nutrients. 

Identifiers:    "Feed    analysis,    Automated    manure 

handling,  Caged  laying,  Crop  yield,  Plant  nutrients. 

Fly  eggs  were  placed  in  fresh  poultry  manure  under 
different  temperature  (22  to  38C)  and  relative  hu- 
midity (19  to  80%)  conditions  to  determine  the 
hatchability  of  fly  eggs,  growth  of  larvae,  produc- 
tion of  pupae  and  physical  changes  in  the  poultry 
manure.  Moisture  loss  from  the  manure  was 
recorded  daily.  The  inoculation  rates  varied  from  2 
g.  to  5  g.  fly  eggs  per  4000  g.  of  fresh  poultry 
manure.  Fly  eggs  and  larvae  were  also  placed  under 
caged  laying  hens  for  the  catabolism  of  the  manure 
as  it  was  voided.  Optimum  yield  of  dry  pupae  was 
obtained  with  a  combination  of  3  g.  fly  eggs  in  4000 
g.  of  fresh  poultry  manure  at  27C  and  relative  hu- 
midity of  41%.  Moisture  in  the  manure  was 
reduced  from  78.5  to  55.0%.  When  relative  hu- 
midity was  increased  from  38  to  70%  the  yield  of 
pupae  at  34  to  38C  was  significantly  (PA0.01)  in- 
creased. The  combination  of  2  g.  eggs  per  4000  g. 
of  fresh  manure  produced  significantly  (PA0.01) 
heavier  larvae.  Hatchability  of  fly  eggs  in  fresh 
poultry  manure  varied  from  50.5  to  87.0%.  In  com- 
parison to  fresh  poultry  manure,  the  manure 
residue  had  less  odor,  contained  less  moisture  and 
was  granular  in  texture.  The  fly  larvae  developed 
well  under  the  caged  layers,  reducing  freshly 
voided  manure  to  granular  material  within  a  few 
hours.  (Bundy-Iowa  State) 
W72-01554 


REDUCTION  OF  SALMONELLA  IN  COMPOST 
IN  A  HOG-FATTENING  FARM  OXIDATION 
VAT, 

E.  H.  Kampelmacher,  and  L.  M.  Jansen. 
Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  7,  July  1971,  p  1541-1545.  4  fig,  3  tab,  3 
ref. 

Descriptors:  "Farm  wastes,  "Oxidation  ponds,  Fer- 
tilizer, Swine,  Aerobic,  Aeration,  Bacteria,  Ef- 
fluent, "Salmonella,  Samples,  Confinement  pens, 
"Waste  water  treatment. 

Identifiers:  Oxidation  vats,  Bacteria  count,  Hog-fat- 
tening farm,  Aerobic  flora. 

In  recent  years  the  number  of  large  hog-fattening 
farms,  where  frequently  thousands  of  animals  are 
fattened,  has  increased  greatly.  On  these  farms,  the 
disposal  of  urine  and  feces,  which  in  such  large 
quantities  can  no  longer  be  used  for  fertilization, 
constitutes  a  serious  problem.  In  order  to  deal  with 
it  by  means  of  purification,  oxidation  vats  have 
been  constructed  and  oxidation  ditches  dug  on 
these  farms.  A  description  is  given  of  experiments 
carried  out  with  a  small  experimental  oxidation  vat 
suitable  for  160  hogs  and  installed  on  a  hog-fatten- 
ing farm  in  Wageningen  by  the  Institute  Landbouw 


en  Bedrijfsgebouwen.  The  study  was  performed  to 
determine  whether  bacteriological  reduction  in 
general  and  elimination  of  Salmonella  in  particular 
occur.  The  reduction  of  Salmonella  in  composts  in 
an  experimental  oxidation  vat  on  a  hog-fattening 
farm  was  shown  to  be  approximately  100-fold.  As 
long  as  the  excretion  of  Salmonella  in  the  feces  of 
the  hogs  remain  low,  only  small  numbers  of  Sal- 
monella bacteria  will  be  sluiced  out  with  the  ef- 
fluent, thus,  the  possibility  of  human  and/or  animal 
infection  in  surface  water  may  be  regarded  as  very 
slight.  As  soon  as  either  the  number  of  hogs  or  the 
number  of  excreted  bacteria,  or  both,  increases, 
the  plant  can  no  longer  adequately  reduce  the 
number  of  salmonellae  to  the  extent  that  the  ef- 
fluent can  be  sluiced  out  into  open  water  without 
the  danger  of  human  or  animal  infection.  There- 
fore, it  is  recommended  that  adequate  chlorination 
of  the  effluent  of  such  plants  be  considered.  (Bun- 
dy-Iowa State) 
W72-01560 


TECHNICAL  AND  INSTITUTIONAL  ASPECTS 
OF  SEWAGE  EFFLUENT-IRRIGATION 

WATER  EXCHANGE,  TUCSON  REGION, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01569 

5E.  Ultimate  Disposal  of  Wastes 


CONCEPTS  IN  OPEN  COASTAL  DISPOSAL  OF 
MUNICIPAL  WASTEWATERS, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-01504 


LIQUID  DIGESTED  SEWAGE  SLUDGE  GIVES 
FIELD  CROPS  NECESSARY  NUTRIENTS, 

O.  C.  Braids,  M.  Sobhan-Ardakani,  and  J.  A.  E. 

Molina. 

Illinois  Research,  Vol  12,  No  3,  Summer  1970,  p  6- 

7.  3  tab,  1  fig. 

Descriptors:  Sludge,  Sludge  disposal,  "Sewage 
sludge,  "Nutrients,  Nitrates,  Analysis,  "Field  crops, 
Crop  production,  Soil  analysis,  Leaching,  Corn, 
Sorghum,  Lysimeters. 

Identifiers:  Digested  sludge,  Heavy  metals,  Reed 
canary  grass,  Drain  water. 

Irrigation  of  cropland  with  digested  sludge  is  seen 
as  a  way  of  recycling  the  elements  and  reducing  ul- 
timate disposal  costs.  To  learn  more  about  this  sub- 
ject, a  study  utilizing  an  existing  lysimeter  facility 
was  conducted.  A  digested  sludge  having  a  solids 
content  of  2  to  4  percent  by  weight  was  obtained 
from  a  sewage  treatment  plant.  A  1-inch  applica- 
tion of  sludge  on  an  acre  contains  about  330 
pounds  of  nitrogen,  1 80  pounds  of  phosphorus  and 
40  pounds  of  potassium.  Corn,  Reed  canary  grass, 
and  grain  sorghums  were  grown  with  two  levels  of 
sludge  irrigation;  10  inches  in  1968  and  7  inches  in 
1969.  This  level,  without  exception,  produced 
yields  as  good  as,  or  better  than,  those  obtained 
with  water  irrigation  and  relatively  high  levels  of 
commercial  fertilizer.  In  this  test  crop  and  leaf 
analysis  were  made  as  well  as  soil  analysis.  The 
drain  water  was  also  analyzed.  One  problem  noted 
was  the  increased  concentration  of  nitrate-nitrogen 
found  in  the  water  from  the  sludge-treated  plots. 
The  nitrogen  content  of  digested  sludge  appears  to 
be  the  first  limiting  factor  to  loading  rate.  (Parker- 
Iowa  State ) 
W72-01556 


LEGISLATION     TO     END     INDISCRIMINATE 
OCEAN  DUMPING, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01682 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


,  Water  Treatment  and 
Quality  Alteration 

|  HYGIENIC  EVALUATION  OF  GOOD 
)PS  GROWN  IN  SOIL  IRRIGATED  WITH 
USTRIAL  WASTE  WATER,  (IN  RUSSIAN), 

r  Inst,  of  Nutritional  Hygiene  (USSR), 
primary  bibliographic  entry  see  Field  03F. 
S-01243 

TISTICAL  CORRELATIONS  BETWEEN 
rAL  COLIFORM  AND  ENTEROCOCCUS 
JNTS  IN  WATER  SUPPLY  OF  TARAI  RE- 
IN, 

ir  Pradesh  Agricultural  Univ.,  Naini  Tal  (In- 
.  Coll.  of  Veterinary  Medicine, 
primary  bibliographic  entry  see  Field  05A. 
2-01248 


INKING    WATER    QUALITY    STANDARDS 
JDED, 

ise  of  Representatives,  Washington,  D.C. 
primary  bibliographic  entry  see  Field  06E. 
2-01345 


[USES  IN  WATER, 

iomyelitis  Research  Foundation,  Johannesburg 

uth  Africa). 

Halherbe. 

ith  African  Journal  of  Science,  Vol.  67,  No.  3,  p. 

-127,  March  1971.  2  tab,  1  ref. 

icriptors:    Water   pollution    sources,    *Sewage 
itment,  'Viruses,  *Public  health,  Epidemiology, 
d   lands,   Viricides,   Laboratory   tests.   On-site 
a  collections.  Aquatic  microorganisms, 
ntifiers:  *  South  Africa. 

le  viruses,  unlike  bacteria,  cannot  multiply  in 
ter  alone,  but  must  have  a  cellular  host.  Never- 
i,  the  survival  time  in  water  of  many  viruses  en- 
es  that  this  medium  may  facilitate  their  spread 
human  hosts.  Viral  detection  is  not  simple  and 
uires  extensive  laboratory  facilities.  While  hu- 
ns  are  hosts  for  a  large  number  of  viruses,  detec- 
ii  is  simplified  by  the  assumption  that  if  any  of  a 
jtively  small  group  of  common  viruses  are 
isent,  one  may  conclude  that  others  may  be 
isent  under  similar  conditions.  Pioneer  investiga- 
ns  are  described  in  which  viral  survival  in  sewage 
ated  by  conventional  methods  at  2  Johan- 
iburg  purification  plants  were  assayed.  There  is  a 
ik  period  of  daily  community  viral  content  re- 
ed to  fecal  excretion  just  before  and  after  break- 
t.  Reoviruses  and  enteroviruses  were  assayed  at 
:h  stage  of  treatment,  and  it  was  determined  that 
:  viruses  passed  through  each  stage  virtually 
impeded.  The  effluents  from  both  plants  were 
ated  in  shillow  maturation  ponds  for  periods 
ig  enougii  for  viral  inactivation.  Arid  areas 
usent  special  problems  because  often  sewage 
ist  be  rapidly  treated  because  of  water  scarcity. 
«  problems  of  treating  water  containing  the  in- 
;ctive  hepatitis  virus  are  also  discussed.  (Casey- 
izo  n  a ) 
72-01470 


S.  ARMY  TEST  AND  EVALUATION  COM- 
AND  COMMODITY  ENGINEERING  TESTS 
tOCEDURE  WATER  SUPPLY  AND  TREAT- 
ENT  EQUIPMENT. 

:my  Test  and  Evaluation  Command,  Aberdeen 

oving  Ground,  Md. 

ir  primary  bibliographic  entry  see  Field  05D. 

72-01496 


STUDY  OF  SOME  DISEASE  HAZARDS 
HICH  COULD  BE  ASSOCIATED  WITH  THE 
fSTEM  OF  APPLYING  CATTLE  SLURRY 
\STURE, 

gricultural    Research    Council,    Compton    (En- 
and).  Inst,  for  Research  on  Animal  Diseases. 


For  primary  bibliographic  entry  see  Field  05A. 
W72-01559 

5G.  Water  Quality  Control 


TOUGHER  ENFORCEMENT  OF  POLLUTION 
CONTROLS, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-02670 


CLEAN  WATER  FOR  GEORGIA'S  ESTUARIES. 

Summary,  Georgia  Public  Meeting,  National 
Estuarine  Pollution  Study,  February  29,  1968. 
Federal  Water  Pollution  Control  Administration, 
Atlanta,  Georgia,  10  p,  8  photo. 

Descriptors:  *Georgia,  *Estuaries,  *Project 
planning,  *Water  pollution  control,  Water 
resources  development,  Environmental  sanitation, 
Water  users,  Feasibility  studies,  Governmental 
finance,  Grants,  Sewage  treatment.  Secondary 
treatment,  Waste  disposal,  Treatment  facilities, 
Water  quality  control.  Standards,  Pollution  abate- 
ment, Recreation,  Industries,  Land  use,  Fishing. 
Identifiers:  *  Federal  Water  Pollution  Control  Ad- 
ministration. 

The  Clean  Water  Restoration  Act  of  1966 
authorized  a  national  estuarine  pollution  study  by 
the  Federal  Water  Pollution  Control  Administra- 
tion. Estuarine  water  users'  views  concerning  the 
problems  of  water  pollution  control  were  con- 
sidered at  public  meetings  in  Georgia.  These  state- 
ments are  summarized  in  five  categories:  research, 
planning,  industry,  commercial  fishing,  and  recrea- 
tion. Research  groups  advocated  the  establishment 
of  large  estuarine  parks  along  the  Atlantic  and  Gulf 
coasts  in  which  feasibility  studies  could  be  con- 
ducted. Emphasis  should  be  on  improving  waste 
treatment  processes  and  upgrading  water  quality 
control  procedures.  Long-range  project  planning  is 
recommended  to  insure  optimum  use  of  estuarine 
water  resources.  It  is  further  recommended  that 
certain  areas  be  left  in  a  natural  state  to  preserve 
wildlife  habitats.  Industrial  estuarine  users  and  pol- 
luters recognized  the  need  for  extensive  research 
and  supported  the  efforts  of  the  Georgia  Water 
Qualtiy  Control  Board.  Industrial  spokesmen 
questioned  the  advisability  of  estensive  federal  par- 
ticipation in  estuarine  management.  Commerical 
fishermen  deplored  the  effects  that  improper  waste 
treatment  had  upon  the  marine  ecology.  Recrea- 
tion interests  stressed  the  fact  that  unchecked 
water  pollution  endangered  tourism.  (Rees- 
Florida) 
W72-01056 


CLEAN  WATER  FOR  VIRGIN  ISLANDS' 
ESTUARIES. 

Summary,  Virgin  Islands  Public  Meeting,  National 
Estuarine  Pollution  Study,  April  17,  1968. 
Christiansted,  St.  Croix,  Federal  Water  Pollution 
Control  Administration,  Atlanta,  Georgia,  10  p,  6 
photo. 

Descriptors:  *  Virgin  Islands,  *  Water  pollution  con- 
trol, *Estuaries,  *Estuarine  environment,  Water 
policy,  Water  resources,  Water  pollution,  Water 
quality.  Water  quality  control,  Recreation,  Indus- 
tries, Planning,  Navigation,  Environmental  sanita- 
tion, Coasts,  Water  law,  Legal  aspects. 
Identifiers:  *Clean  Water  Restoration  Act. 

The  Clean  Water  Restoration  Act  of  1966 
authorized  the  National  Estuarine  Pollution  Study 
by  the  Department  of  the  Interior.  Meetings  were 
held  in  the  Virgin  Islands  to  obtain  views  and 
opinions  of  public  and  private  groups,  individuals, 
federal  agencies,  and  territorial  agencies  having  an 
interest  in  the  coastal  waters  of  the  Virgin  Islands. 
A  panel  of  experts  was  gathered  to  elicit  additional 
information  and  views  important  to  the  study. 
Statements  presented  by  various  interests  are  sum- 
marized in  the  following  six  categories:  ( 1 )  respon- 


sibility, (2)  planning,  (3)  industry,  (4)  recreation, 
(5)    research,    and    (6)    navigation.    (Robinson- 
Florida) 
W72-01057 


CLEAN  WATER  ACT  NEEDS  CHANGES, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01121 


INTRODUCTION  OF  THE  NATIONAL  WATER 
QUALITY  STANDARDS  ACT  OF  1971, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01215 


FASCELL    INTRODUCES    LEGISLATION    TO 
CONTROL  OCEAN  DUMPING, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01216 


INTRODUCTION  OF  A  BILL  TO  ESTABLISH 
AN  IMMEDIATE  PROGRAM  FOR  THE 
PREVENTION  OF  OCEAN  POLLUTION, 

Senate,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01218 


MONROE  COUNTY  CONSERVATION  ASS'N  V. 
HANSEN  (DENIAL  OF  MOTION  FOR  TEMPO- 
RARY INJUNCTION  TO  PREVENT  DUMPING 
DREDGE  SPOILS  INTO  LAKE  ONTARIO). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01229 


CASCO  V.  GOTBAUM  (MUNICIPAL  TREAT- 
MENT FACILITY  WORK  STOPPAGE  EN- 
JOINED AS  MALICIOUS  POLLUTION  OF  THE 
ENVIRONMENT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01231 


UNITED  STATES  V.  UNITED  STATES  STEEL 
CO.  (VALIDITY  OF  INFORMATION  CHARG- 
ING VIOLATION  OF  REFUSE  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01235 


UNITED  STATES  V  MAPLEWOOD  POULTRY 
CO.  (APPLICABILITY  OF  RIVERS  AND  HAR- 
BORS ACT  TO  WASTE  DISCHARGES  NOT  IM- 
PAIRING NAVIGATION). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01236 


FREEMAN  V.  CONTRA  COSTA  COUNTY 
WATER  DISTRICT  (PREVENTION  OF  CON- 
TAMINATION OF  PUBLIC  WATER  SUPPLY 
FROM  AUXnTARY  WATER  SUPPLY  BACK- 
-UP). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01244 


COLGATE-PALMOLIVE  CO.  V.  HOSKINSON 
(CONSENT  JUDGMENT  REGARDING  THE  EN- 
FORCEMENT OF  AN  ORDINANCE  REGULAT- 
ING THE  SALE  OF  DETERGENTS  CONTAIN- 
ING PHOSPHORUS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01247 


PEOPLE  EX  REL  COUNTY  OF  DU  PAGE  V 
SMITH  (CONSITUTIONALITY  OF  A  SEWAGE 
AND  POLLUTION  CONTROL  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01249 


59 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


NEWMAN  V.  NELSON  (INSUFFICIENT 
EVIDENCE  TO  PROVE  PUNITIVE  DAMAGES 
FOR  POLLUTION  OF  POND  BY  CRUDE  OIL 
FROM  STORAGE  TANK  SEEPAGE). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01251 


STUDIES  ON  WATER  MOVEMENT  AND 
DISPERSION  OF  MOSQUITO  LARVAE,  WITH 
SPECIAL  REFERENCE  TO  CONTROL  IN  RICE 
FIELDS, 

Microbiological  Research  Establishment,  Salisbury 

(England). 

Gordon  Surtees. 

Bull  Entomol  Res.  60  (2):  275-283.  Illus.  1970. 

Identifiers:    Aedes-Aegypti,    Anopheles-Stephensi, 

Chemical,  Control,  Dispersion,  Fields,  Irrigation, 

Larvae,  Mosquito,  Movement,  Respiration,  Rice- 

M. 

The  effect  of  water  current  on  the  dispersion  of  the 
larvae  of  Aedes  aegypti  (L.)  and  Anopheles 
stephensi  List,  were  examined  in  the  laboratory. 
The  larvae  represent  2  distinct  respiratory  posi- 
tions, and  on3he  basis  of  their  movement  were 
termed  active  and  inactive,  respectively.  While  ac- 
tive larvae  resist  water  currents,  and  tend  to 
disperse  evenly  in  a  field  system,  inactive  larvae 
tend  to  be  washed  away  and  accumulate  in  loci  of 
minimal  water  movement.  These  findings  could  be 
applied  to  detection  of  larval  populations,  control 
by  irrigation  and  spot  chemical  treatments  in  rice 
fields  -Copyright  197  1 ,  Biological  Abstracts,  Inc. 
W72-01255 


NIXON      TRIES      TO      FOLLOW      MUSKIE'S 
CLEANUP  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01261 


EFFECT  OF  SELENIUM  ON  GROWTH  AND 
DEVELOPMENT  OF  MICROCYSTIS  AERU- 
GINOSA KUTZ, 

D.  A.  V.  Coll.,  Kanpur  (India). 

S.  N.Pandey. 

Labdev  J  Sci  Technol  Part  B.  8  (4):  217-218.  1970. 

Identifiers:      Development,      Growth,      Inhibitor, 

Microcystis-Aeruginosa,        Pollution,        Selenate, 

Selenium,  Sodium. 

Se  as  sodium  selenate  which  shows  toxic  effects  at 
low  concentration  ( I  ppm)  may  be  used  to  control 
the   growth   of  toxic   algae,   like   M    aeruginosa.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01263 


CONTROL  OF  CHIRONOMID  MIDGES  IN 
RECREATIONAL  LAKES, 

California  Univ.,  Riverside.  Dept.  of  Entomology. 
Mir  S.  Mulla,  R.  Lee  Norland,  Dean  M.  Fanara, 
Husam  A.  Darwazeh,  and  Donald  W.  McKean. 
J  Econ  Entomol.  64  ( 1 ):  300-307.  1971. 
Identifiers:      Abate,      Bass,      Bluegill,      Carbaryl, 
Chironomid,  Chironomus-Spp,  Control,  Dursban, 
Fenthion,     Fish,    Gambusia-Affinis,     Insecticides, 
Lakes,         Largemouth,         Lepomis-Macrochirus, 
Micropterus-Salmoides,         Midges,         Mosquito, 
Pomoxis-Nigromaculatus,  Proclaideus-Spp, 

Recreational,  Tanytarsus-Spp,  Toxicity. 

Several  commonly  available  and  experimental  in- 
secticides were  evaluated  for  control  of  chironomid 
midge  larvae,  Chironomus  spp.,  Proclaideus  spp., 
and  Tanytarsus  spp.  in  2  recreational  lakes.  In  Lake 
Calabasas,  where  the  bottom  has  a  thin  layer  of 
mud  on  a  surface  of  cement,  standard  midge  larvi- 
cides  such  as  Abate  (O,  O-dimethyl 
phosphorothioate  O.O-diester  with  4,4'- 
thiodiphenol)  and  fenthion  proved  highly  effective. 
Fenthion  at  0.5  lb  per  surface  acre  controlled  the 
larvae  for  more  than  7  wk.  At  this  rate  of  applica- 
tion very  slight  mortality  of  the  mosquito  fish  Gam- 
busia  affinis  (Baird  and  Girard)  was  observed. 
Abate  at  0.75  pounds  per  acre  controlled  the 
midges  for  about  4-5  wk  and  causes  slight  mortality 
of    the    fish.    Dursban    (O.O-diethyl    O-    (3,5,6- 


trichloro-2-pyridyl)  phosphorothioate)  at  the  rate 
of  0.2  lb/acre  yielded  long-lasting  control  of  midge 
larvae,  the  suppression  lasting  for  almost  5  mo.  In 
Westlake  (about  10  mi  from  Lake  Calabasas),  with 
a  natural  bottom,  where  small  portions  were 
treated,  fenthion  at  0.5  lb/acre  yielded  little  or  no 
control  of  the  midge  larvae.  Abate  at  0.5  lb/acre 
produced  similar  results.  Carbaryl  at  0.5  and  1.0 
lb/acre  yielded  good  control,  but  its  longevity  was 
for  only  2-3  wk.  Dursban  insecticide  applied  as 
granules  or  sprays  at  0.2  lb/acre  yielded  excellent 
control  of  midge  larvae.  The  granular  formulations 
produced  better  and  longer-lasting  larval  control 
than  an  emulsifiable  concentrate  formulation.  The 
latter  formulation  at  0.2  lb/acre  or  higher  rate 
caused  slight  kill  of  bluegill,  Lepomis  macrochirus 
Rafinesque;  largemouth  bass,  Micropterus  sal- 
moides  Lacepede;  and  black  crappie,  Pomoxis 
nigromaculatus  (Le  Sueur)  in  the  lake.  No  mortali- 
ty of  fish  was  observed  in  plots  treated  with  a 
granular  formulation  of  Dursban  at  the  same  rate.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01267 


CONSERVATION  OF  NATURAL  RESOURCES, 

Guy-Harold  Smith. 

Wiley,  New  York,  1971.  4th  Edition. 

Identifiers:  Conservation,  Natural,  Resources. 

This  book  offers  a  collection  of  25  papers  on  the 
problems  and  challenges  of  environmental  pollu- 
tion for  the  student,  scientist,  professional  conser- 
vationist, public  servant  or  concerned  citizen.  An 
introductory  part  contains  papers  on  the  history  of 
conservation  in  the  USA,  the  history  of  the  concept 
and  application  of  the  Public  Domain  and 
economic  theory  and  conservation.  Four  selections 
follow,  outlining  the  soil  orders  and  suborders  of 
the  USA  and  their  utilization,  discussing  soil  and  air 
conservation  and  the  actual  uses  of  land  in  the 
country.  Part  3  covers  water  pollution,  water 
supply  for  both  domestic  and  industrial  uses,  irriga- 
tion and  reclamation  of  wet  and  overflow  lands,  the 
utilization  of  waterways,  flood  control  and  the  con- 
servation of  water  power.  Conservation  of  mineral 
resources  and  the  mineral  fuels  are  considered 
next,  followed  by  papers  on  grassland  resources 
and  concepts  in  forest  management  and  the  availa- 
ble forest  resources.  Part  6  deals  with  the  conserva- 
tion of  wildlife  and  fishery  resources;  part  7  covers 
recreational  resources  and  the  conservation  of 
man,  including  population  controls  and  wastes  and 
care  for  the  disabled.  The  final  2  papers  discuss  city 
and  regional  planning  and  national  planning  in  rela- 
tion to  the  conservation  of  resources.  A  list  of- 
general  works  on  conservation  and  an  index  con- 
clude the  test.— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01270 


UNITED  STATES  V.  TRANSIT-MIX 

CONCRETE    CO.    (INFORMER'S    RIGHT    TO 
ONE-HALF  OF  FINE  UNDER  REFUSE  ACT), 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01277 


RESERVE  MINING  CO.  V  MINNESOTA  POL- 
LUTION CONTROL  AGENCY  (REQUEST  FOR 
VARIANCE  FROM  POLLUTION  CONTROL 
REGULATIONS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01278 


CONNECTICUT  ACTION  NOW,  INC.  V. 
ROBERTS  PLATING  CO.  (ACTION  TO  ABATE 
WATER  POLLUTION  UNDER  REFUSE  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01285 


AIPLE  TOWING  CO.  V.  VOIGHT  (NO  TEMPO- 
RARY RESTRAINING  ORDER  ISSUED  UNLESS 
PARTY  SHOWED  GOOD  CHANCE  OF  ULTI- 
MATE SUCCESS). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01287 


THE     DELAWARE     OYSTER     INDUSTRY: 
REALITY, 

Delaware  Univ.,  Lewes.  Marine  Lab. 

Don  Maurer,  Les  Watling,  and  Richard  Keck. 

Trans  Amer  Fish  Soc.    100  (1):   100-111.   Ma| 

1971. 

Identifiers:  Delaware,  Disease,  Industry,  Managi 

ment,  Minchinia-Nelsoni,  Mortalities,  Oyster. 

Delaware  oyster  beds  in  the  Bay  and  associate 
tributaries  were  studied  from  1968  to  1970  I 
determine  their  general  condition  following  ma 
mortalities  from  MSX  (Minchinia  nelsoni)  durir 
the  late  1950's  and  1960's.  Estimates  of  standir 
crop  of  oysters  yielded  a  total  of  54,582  bushe 
covering  236.9  acres  (95.9  ha)  in  the  river  be( 
and  65,482  bushels  covering  941  acres  (380.8  hi 
in  the  bay  beds.  Bay  beds  were  badly  deplete 
whereas  certain  rivers  showed  potential  as  see 
areas.  The  association  of  high  oyster  productic 
with  a  hard  shell  substrate  was  demonstrated  whic 
emphasized  the  need  for  a  regular  shell  plantir 
program.  Spat  monitoring  indicated  that  setting  oi 
curred  in  2  waves  and  extended  from  July  4  to  ear 
in  Sept.  River  mouths  generally  received  the  heav 
est  set.  Since  there  has  been  practically  no  oyste 
ing  in  Delaware  for  1 2  yr,  an  experimental  plantir 
of  seed  on  3  planted  beds  was  carried  out  in  196! 
1970.  Although  all  the  experimental  beds  were  m 
productive,  1  bed  showed  promise  and  indicate 
that  with  proper  management  Delaware  oyst( 
beds  can  be  rehabilitated.  Finally,  examination  < 
histological  sections  for  MSX  suggested  that  the  h 
cidence  of  this  disease  was  probably  always  lowc 
in  the  river  beds  than  the  bay  beds.  The  incidenc 
of  MSX  in  the  bay  beds  was  not  as  high  as  it  was  i 
the  mid- 1 960 's. -Copyright  1971,  Biological  Al 
stracts,  Inc. 
W72-01294 


ALAMEDA  CONSERVATION  ASS'N  1 
CALIFORNIA  (STANDING  TO  SUE  FOR  Et 
VIRONMENTAL  DEGRADATION). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01297 


TEXAS  V.  PANKEY  (FEDERAL  COURT  Jl 
RISDICTION  TO  DECIDE  QUESTION  O 
WATER  POLLUTION  FROM  PESTICIDE  Rl 
NOFF). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01313 


CONTINENTAL  OIL  CO.  V  WILLIAM 
(RUNNING  OF  THE  STATUTE  OF  LIMITS 
TIONS  IN  DAMAGES  CREATED  BY  ESCAPINI 
SALT  WATER). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01315 


THE  MARINE  SANCTUARIES  STUDY  ACT  O 
1971  (A  BILL  TO  AUTHORIZE  THE  SECRETE 
RY  OF  THE  INTERIOR  TO  STUDY  THE  MOS 
DESIRABLE  MEANS  OF  ESTABLISHING  CEB 
TAIN  PORTIONS  OF  THE  TIDELANDS,  OUTE1 
CONTINENTAL  SHELF,  SEAWARD  ARE  AJ 
AND  GREAT  LAKES  OF  THE  UNITED  STATE 
AS  MARINE  SANCTUARIES). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01321 


THERMODYNAMIC  PROPERTIES  OF  BRINE, 

Oklahoma     State     Univ.,     Stillwater.     Dept.     c 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  0 1 B. 

W72-01341 


ENVIRONMENTAL  QUALITY:  THE  WEI 
LANDS  OF  THE  CHESAPEAKE  BAY  MUST  Bl 
PROTECTED, 

Senate,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01344 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


NKING    WATER    QUALITY    STANDARDS 

:ded, 

se  of  Representatives,  Washington,  D.C. 
primary  bibliographic  entry  see  Field  06E. 
i-01345 


charged,  thereby  increasing  tax  revenues  and  con- 
tributing to  efficient  resource  allocation.  (Haugh- 
Wisconsin) 
W72-01350 


'IRONMENTAL       RESOURCE       ALLOCA-        ACT 

N, 

lue  Univ.,  Lafayette,  Ind. 

Ferrar,  and  A.  Whinston. 
ect  report,  n.d.  41  p,  8  fig.  OWRR  B-020-IND 


FEDERAL    WATER    POLLUTION    CONTROL 
ACT, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 

W72-01354 


criptors:  'Resource  allocation,  'Administra- 
agencies.  Mathematical  models.  Air  pollution, 
er  pollution,  Total  costs.  Marginal  costs,  Bids, 
ilibrium  prices. 

itifiers:  'Effluent  charges,  'Property  rights  al- 
tion,  'Environmental  quality  standards,  *Pol- 
>n  control. 

technique  of  controlling  pollution  by  effluent 
rges  is  examined  and  compared  with  the 
hod  of  direct  allocation  of  environmental  pro- 
y  rights.  What  is  being  discussed  is  the  opera- 

of  an  environmental  management  organization 
ttutive  agency,  sub-agencies  and  polluters)  to 
ntain  a  specified  level  of  environmental  quality, 
goal  being  to  maximize  some  welfare  criterion. 

main  objection  to  effluent  charges  is  that  as  a 
ic  equilibrium  tax  scheme  for  the  pricing  of  an 
nomic  good,  they  may  never  achieve  environ- 
ltal  quality  standards  in  the  dynamic  system  of  a 
eloping  urban  center.  The  allocation  method  in- 
les  an  incentive  feedback  algorithm  that  itera- 
ly  allocates  the  environment's  disposal  capacity 
ve  the  quality  standards  in  accordance  with  the 
1  function.  A  bidding  operation  apportions 
se  property  rights  among  sub-agencies  and  then 
jng  polluters.  The  polluters  provide  the  motive 
:e  to  push  the  reapportionment  process  to  op- 
ality  (equilibrium)  under  a  reasonable  goal 
ction.  In  a  dynamic  economic  framework  op- 
al allocation  can  be  followed  through  time  while 
ironmental  quality  standards  are  preserved, 
its  associated  with  disequilibrium  allocation  will 
borne  by  the  polluters  and  not  by  the  environ- 
nt,  as  with  the  effluent  charge  technique. 
lugh-Wisconsin) 
7-01349 


LUTIONS  TO  POLLUTION:  SOME  GIVING 
D  TAKING, 

:mson  Univ.,  S.C.  Dept.  of  Economics. 

H.  Macaulay. 

dress  at  the  Annual  Meeting  of  the  National  Tax 

sociation,    Honolulu,    Hawaii,    September    22, 

70.  19  ref.  OWRR  B-030-SC  ( 1 ). 

scriptors:  'Economics,  'Taxes,  'Competing 
is,  'Governments,  'Pricing,  Legislation,  Pollu- 
n  abatement,  Costs. 

:ntifiers:  'Environmental  pollution,  'Subsidies, 
ffluent  charges. 

vironmental  pollution  is  the  economic  problem 
two  or  more  parties  seeking  to  use  one  of  na- 
me's gifts  in  ways  that  are  incompatible, 
eceedent  for  treating  the  environment  (a  scarce 
let)  as  an  economic  good  and  rationing  its  use  by 
i  price  mechanism  is  defined  in  the  earlier  case 
land,  once  a  free  commodity  and  now  a  scarcity, 
bsidies,  in  the  form  of  tax  incentives,  do  not  put 
t  cost  of  pollution  on  those  causing  it  or  create 
lerest  in  altering  production  techniques  to 
minate  waste.  They  are  instead  an  incentive  for 
ms  to  produce  more  waste  to  receive  more  sub- 
ly.  They  also  create  taxation  complications  and 
oblems  in  determining  'normal'  waste  levels.  Past 
bsidies,  in  the  form  of  state  tax  relief  for  the 
irchase  of  pollution  abatement  equipment,  attest 
their  failure  in  solving  the  pollution  problem. 
le  solution  suggested  is  to  charge  those  who  pol- 
te  an  amount  equal  to  the  marginal  damage 
lused  (effluent  charges).  This  would  discourage 
aste,  increase  economic  welfare,  and  increase 
ivernmental  revenues.  Those  who  benefit  from 
creased    environmental    quality   should    also    be 


A      MACROSYSTEM      ANALYSIS      OF      THE 
HUMAN  ENVIRONMENT, 

Pittsburgh  Univ.,  Pa. 

For  primary  bibliographic  entry  see  Field  06A. 
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INTRODUCTION  OF  THE  ENVIRONMENTAL 
PROTECTION  ACT  OF  1970, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 
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SECRETARY  HICKEL'S  NEW  POLLUTION 
CONTROL  RULES  SHOULD  GO  MUCH 
FURTHER, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01364 


NIGHTTIME  ARTIFICIAL  AERATION  OF 
PUDDINGSTONE  RESERVOIR,  LOS  ANGELES 
COUNTY,  CALIFORNIA, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fishe- 
ries and  Wildlife,  and  California  State  Dept.  of  Fish 
and  Game,  Long  Beach. 
Arlo  W.  Fast,  and  James  A.  St  Amant. 
California  Fish  and  Game,  Vol  57,  No  3,  p  213- 
216,  1971.  1  fig,  3  ref. 

Descriptors:  'Aeration,  'California,  'Reservoirs, 
•Fisheries,  Trout,  Temperature,  Oxygen,  Mixing, 
Hypolimnion,  Stratification,  Dissolved  oxygen, 
Heat  budget.  Oxygenation. 

Identifiers:  'Puddingstone  Reservoir  (Calif),  'Los 
Angeles  County  (Calif),  Nighttime  air  injection. 

Fish  habitat  and  available  food  are  increased  and 
probability  of  oxygen  depletion  reduced  by  artifi- 
cial destratification  of  eutrophic  reservoirs.  While 
continuous  artificial  destratification  eliminates  the 
oxygen  deficit  it  increases  the  heat  budget  so  that 
the  entire  lake  has  about  the  same  temperature  as 
the  surface  water.  Puddingstone  Reservoir 
(Southern  California)  is  a  year  long  warmwater 
fishery,  but  a  trout  fishery  only  during  the  cooler 
months.  It  was  artificially  destratified  during  1965 
using  a  nighttime  air  injection  schedule,  which 
maintained  suitable  oxygen  levels  but  increased 
minimum  temperatures  to  intolerable  levels  for 
trout.  Fast  (1968)  describes  devices  for  aerating 
the  hypolimnion  without  producing  thermal 
destratification.  Barnhardt  (1967)  discusses  the  ar- 
tificial aeration  of  the  hypolmnion  of  Wahnback 
Reservoir  where  oxygen  values  were  increased 
from  near  zero  to  over  5.0  mg/1.  Fast  (unpublished 
data)  was  able  to  increase  hypolimnion  oxygen 
concentrations  in  a  small  Michigan  lake  from  0.0 
mg/l  to  over  11.0  mg/1  using  a  new  aerator  design. 
A  system  of  hypolimnion  aeration  is  recommended 
for  use  in  Puddingstone  Reservoir  to  produce  both 
adequate  oxygen  and  temperature  for  trout  at  all 
times  of  the  year.  (Jones-Wisconsin) 
W72-01368 


EXOTIC  USES  OF  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 
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AIR,  WATER  AND  SOIL  POLLUTION. 

Colorado  State  Univ.,  Fort  Collins. 
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Colorado  State  University  Research,  Vol.  2,  No  1, 
Oct-Dec  1970.  1  page  (unnumbered)  1  fig. 

Descriptors:  'Air  pollution,  'Air  pollution  effects, 
•Water  resources,  'Water  pollution,  'Water  pollu- 
tion effects,  Impaired  water  quality,  Optimization, 
Water  management  (Applied),  Irrigation  efficien- 
cy, Research  and  development,  Administration, 
Education,  Hydrologic  cycle.  Irrigation  water, 
Water  quality  control,  Management,  Soil  water. 
Mining,  Colorado. 

Colorado  is  using  its  air  and  water  resources  to 
maximum  capacity.  A  water-management  program 
for  irrigation  efficiency  is  discussed  in  terms  of  en- 
gineering, research,  administration  and  education. 
Pollution  effects  of  the  hydrologic  cycle  are  applied 
to  the  evaluation  of  irrigation  water.  Cooperative 
water-quality  control  projects  are  outlined. 
Management  problems,  irrigation  and  soil  water, 
in-place-oil-shale  mining,  stream  pollution  and 
feedlot  air  pollution  are  discussed.  (Popkin- 
Arizona) 
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GROWING      PROBLEM      OF      OIL      SPILLS- 
-REASONS  AND  REMEDIES. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01477 


POWERS    OF    COMMISSION,    (RECREATION 
AND  WATER  POLLUTION  CONTROL). 

For  primary  bibliographic  entry  see  Field  06E. 
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INSTITUTIONAL  DESIGN  FOR  WATER 
QUALITY  MANAGEMENT:  A  CASE  STUDY  OF 
THE  WISCONSIN  RIVER  BASIN,  VOL  6,  SEC- 
TION H  -  THE  NATURE  OF  MINIMUM  COST 
SYSTEMS  FOR  WATER  QUALITY  MANAGE- 
MENT ON  THE  WISCONSIN  RIVER, 
Wisconsin  Univ.,  Madison.  Dept.  of  Industrial  En- 
gineering; and  Wisconsin  Univ.,  Madison.  Dept.  of 
Agricultural  Economics. 

Charles  H.  Falkner,  Gary  G.  Storey,  Elizabeth  L. 
David,  John  T.  Quigley,  and  Alasdair  MacCormick. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  579,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Wisconsin  Water  Resources  Center, 
Madison,  1970.  356  p,  67  fig,  88  tab,  81  ref. 
OWRRC-1228(No  1601)(9). 

Descriptors:  *Water  quality  control,  'Economic 
efficiency,  'Standards,  'Management,  'Feasibility 
studies,  Cost  comparisons,  Costs,  Aeration,  Flow 
augmentation,  Mathematical  models.  Forecasting, 
Water  pollution  control,  Dissolved  oxygen.  Flow, 
Rivers,  Waste  treatment,  Constraints,  Decision 
making,  Model  studies.  Risks,  ethodology,  Wiscon- 
sin. 

Identifiers:  'Wisconsin  River  (Wis),  Waste 
discharges,  A  priori  policies.  Redistribution  of 
waste  sources. 

This  volume  presents  the  results  of  six  studies  to 
analyze  the  variations  in  waste  reduction  require- 
ments along  a  180-mile  reach  of  the  Wisconsin 
River.  The  variation  of  waste  reduction  require- 
ments is  studied  as  a  function  of  specified  minimum 
concentrations  of  dissolved  oxygen,  levels  of  waste 
discharge  by  various  sources,  the  designation  of 
various  uses  for  specified  sub-reaches  of  the  river, 
the  risk  that  dissolved  oxygen  standard  will  be  con- 
travened, a  priori  policies  such  as  primary  treat- 
ment plus  chlorination  or  secondary  treatment  for 
all  municipalities,  prior  process  changes  for  several 
industrial  sources,  turbine  and  mechanical  aera- 
tion, and  plans  for  redistribution  of  waste  discharge 
points.  The  trade-offs  between  flow  augmentation, 
waste  reduction,  recreation,  and  power  are  ex- 
amined. It  is  concluded  that  a  minimum  cost  waste 
reduction  plan  depends  critically  on  the  assumed 
bases,  and  thus  it  is  necessary  for  the  water  quality 
management  agency  to  carefully  analyze  the  effect 
of  these  assumptions.  (Falkner-Wisconsin) 
W72-01486 
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INSTITUTIONAL  DESIGN  FOR  WATER 
QUALITY  MANAGEMENT:  A  CASE  STUDY  OF 
THE  WISCONSIN  RIVER  BASIN,  VOL  3,  SEC- 
TION D  -  THE  DEVELOPMENT  OF  PREDIC- 
TIVE WATER  QUALITY  MODELS, 
Wisconsin  Univ.,  Madison.  Dept.  of  Industrial  En- 
gineering. 

Charles  H.  Falkner,  V.  R.  Kapoor,  C.  E. 
McQuilian,  A.  G.  Marten,  and  S.  S.  Sethi. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  578,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Wisconsin  Water  Resources  Center 
Madison,  1971.  481  p,  101  fig,  40  tab,  171  ref,  2 
append.  OWRRC-1228  (No  1601)  (10). 

Descriptors:  *Water  quality  control,  'Mathemati- 
cal  models,  *  Methodology,  *  Model  studies,  Rivers, 
Linear  programming.  Dissolved  oxygen.  Biochemi- 
cal oxygen  demand,  Regression  analysis,  Flow, 
Temperature,  Costs,  Wastes,  Cost  sharing,  Com- 
puter programs.  Waste  water  (Pollution),  Proba- 
bility, Stochastic  processes. 

Identifiers:  *Water  quality  management,  'Wiscon- 
sin  River  (Wis),  Sensitivity  analysis,  Temperature 
prediction  model,  Waste  discharges  reduction. 

This  volume  presents  two  mathematical  models  for 
use  in  water  quality  management  and  examines 
their  application.  A  simulation  model  for  predict- 
ing dissolved  oxygen  over  a  long  reach  of  river 
based  upon  the  Streeter-Phelps  differential  equa- 
tions is  described  and  examined  as  to  its  sensitivity 
to  river  depth  and  deoxygenation  rate  coefficient. 
Procedures  for  validating  the  simulation  model  are 
proposed.  Additionally,  a  regression  model  for  pre- 
dicting water  temperature  as  input  to  the  simula- 
tion model  is  delineated.  For  given  flow  and  tem- 
perature profiles  on  this  long  reach  of  the  Wiscon- 
sin River  the  simulation  model  calculates  coeffi- 
cients which  attribute  oxygen  delicit  to  individual 
waste  sources.  Given  state  standards  for  minimum 
dissolved  oxygen  these  deficit  coefficients  form  a 
matrix  defining  constraints  for  the  allowable 
amounts  of  waste  discharged.  A  survey  of 
stochastic  programming  techniques  revealed  that 
the  problem  of  determining  allowable  waste 
discharges  did  not  fit  into  existing  techniques.  A 
solution  procedure  for  this  semi-linear  pro- 
gramming problem  in  which  the  objective  function 
is  a  separable  step  function  is  presented;  this  solu- 
tion procedure  is  implemented  by  interactive  com- 
puting involving  the  problem  solver.  Use  of  these 
mathematical  models  in  water  quality  management 
is  discussed  with  special  reference  to  their  part  in 
control  systems  and  for  calculating  cost  sharing 
plans.  (Falkner-Wisconsin) 
W72-01487 


METHODOLOGY  FOR  SYNTHESIS  AND  OP- 
TIMIZATION OF  DIFFUSION  PATTERNS  IN 
FLOW  SYSTEMS, 

lllinoise  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-01490 


KNIGHT  V.  WEST  ALABAMA  ENVIRONMEN- 
TAL IMPROVEMENT  AUTHORITY  (CON- 
STITUTIONALITY OF  ENVIRONMENTAL  IM- 
PROVEMENT ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
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UNITED  STATES  V.  ST.  REGIS  PAPER  CO. 
(RECOVERY  OF  INFORMER'S  ONE-HALF  OF 
FINE  PAID  BY  CONVICTED  WATER  POL- 
LUTER UNDER  REFUSE  ACT  OF  1899). 

For  primary  bibliographic  entry  see  Field  06E. 
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THE  CHEMICAL  INDUSTRY  AND  POLLUTION 
CONTROL. 

National    Industrial    Pollution    Control    Council, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-01513 


THE   EFFECTS  OF   PESTICIDES   ON   WATER 
RESOURCE  DEVELOPMENTS. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01517 


AGRICULTURAL  ASPECTS  OF  THE  EFFECTS 
OF  PESTICIDES  IN  WATER  RESOURCE 
DEVELOPMENTS, 

Agricultural  Research  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-01519 


STUDY  AND  UTILIZATION  OF  THE  WATER 
RESOURCES  OF  THE  USSR,  1966-1967, 
(IZUCHENIYE  I  ISPOL'ZOVANIYE  VODNYKH 
RESURSOV  SSSR,  1966-1967  GG). 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  02A. 
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PLANT  NUTRIENTS  AND  WATER  QUALITY, 

C.  R.  Frink. 

Agricultural  Science  Review,  Vol  9,  No  2,  Second 

Quarter  1971,  p  1 1-25.  4  tab,  3  fig,  34  ref. 

Descriptors:  'Cycling  nutrients.  Water  quality  con- 
trol. Fertilizers,  *Nutrients,  Watersheds  (Basins), 
*Farm  wastes,  Surface  runoff.  Subsurface  runoff, 
Systems  analysis,  Farm  wastes,  Nitrogen,  Nitrates, 
Agricultural  chemicals,  Fertilizers,  Phosphorus, 
Water  pollution  sources. 

Identifiers:  *  Plant  nutrients,  Political  units,  Farm- 
ing systems. 

Nutrient  yields  to  waterways  were  examined  in 
three  ways:  direct  measurements  in  watersheds, 
analysis  of  farming  systems,  and  calculations  for 
political  subdivisions.  Direct  measurements  in 
watersheds  have  shown,  for  example,  that  agricul- 
tural runoff  supplied  significant  quantities  of 
nitrogen  in  the  Potomac  River  Basin  but  was  not  an 
important  source  of  phosphorus.  Farming  systems 
analysis  was  proposed  to  avoid  the  cost  of  a  na- 
tional water  monitoring  network.  Such  things  as 
various  methods  of  fertilizer  application  were  con- 
sidered. And  the  possibility  of  sewage  effluent  to  a 
soil-crop  filter  rather  than  dilution  in  streams.  The 
calculations  of  nutrient  sources  for  political  units 
should  help  us  establish  priorities  in  the  expensive 
process  of  providing  clean  water.  We  ought  to 
direct  our  efforts  towards  minimizing  nutrient 
yields  from  all  significant  sources,  and  ask  how 
much  stopping  the  yields  will  cost  society.  The 
author  suggests  that  we  abandon  our  preoccupa- 
tion with  obtaining  the  maximum  yield  per  acre  and 
consider  instead  a  system  analysis  of  agricultural 
practices  that  will  maximize  all  benefits  to  society. 
(Parker-Iowa  State) 
W72-01558 


STORM    SEWER    GRANT    AIDS    SEWER    IM- 
PROVEMENTS, 

Richmond  Dept.  of  Public  Works,  Calif. 

For  primary  bibliographic  entry  see  Field  04A. 
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USE  OF  SYSTEMS  TECHNIQUES  IN  ENVIRON- 
MENTAL QUALITY  MANAGEMENT. 

National  Sanitation  Foundation,  Ann  Arbor,  Mich. 
For  primary  bibliographic  entry  see  Field  06A. 
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A  SYSTEM  OF  WASTE  DISCHARGE  RIGHTS 
FOR  THE  MANAGEMENT  OF  WATER  QUALI- 
TY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

B.  W.Mar. 

Water  Resources  Research,  Vol.  7,  No.  5,  p.  1079- 
1086,  October  1971,  3  fig,  1  tab,  15  ref. 

Descriptors:  'Water  quality  control.  Waste  water 
treatment,      *Effluents,      'Discharge      (Water), 


'Economic  efficiency,  'Public  utilities,  Resoun 

allocation,    Water    resources    development,    O 

timization. 

Identifiers:  'Waste  discharge  rights,  'Willamet 

River. 

This  paper  examined  the  marketing  of  discharj 
rights  as  an  alternative  tool  of  water  quali 
management.  A  system  of  marketable  rights  wou 
( 1 )  improve  the  allocation  of  the  benefits  and  cos 
related  to  water  quality  in  a  multiple  user-multip 
product  water  resource  system,  (2)  provide  furth 
economies  of  scale  by  combining  regional  was 
treatment  systems  with  a  system  of  effluent  chargi 
and  (3)  provide  a  mechanism  for  adjusting  wati 
quality  without  creating  serious  economic  penaltii 
for  others  discharging  waste  or  requiring  high  wati 
quality.  The  paper  proposed  that  property  righ 
for  water  quality  be  established  to  facilitate  tl 
price  system.  The  level  of  waste  d!  .charged  mu 
observe  the  water  quality  standard  at  the  bound, 
ries  of  the  specified  area.  A  water  quality  managi 
ment  problem  was  reviewed  to  illustrate  tl 
proposed  rights  system.  Major  rights  would  I 
competed  for  by  utilities,  whereas  minor  righ 
would  be  purchased  by  individuals  from  a  utilit 
Control  of  waste  discharges  that  impact  only  se\ 
ments  of  a  body  of  water  and  an  institution  to  ii 
crease  the  water  quality  standard  would  be  pr< 
vided  by  the  utility.  (Markell-Cornell) 
W72-01575 


THE  SUPREME  COURT  AND  INTERSTAT 
ENVIRONMENTAL  QUALITY:  SOME  NOTE 
ON  THE  WYANDOTTE  CASE, 

Arizona  Univ.,  Tucson.  Coll.  of  Law. 

For  primary  bibliographic  entry  see  Field  06E. 
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INTRODUCTION     OF     WATER     POLLUTIOi 
BILL, 

For  primary  bibliographic  entry  see  Field  06E. 
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CONSERVATIONISTS  GO  TO  COURT, 

D.  Butcher. 

American  Forests,  Vol  77,  No  6,  p  32-35,  55-5 
(June  1971).  4  p,  2  illus,  continued  in  Vol  77,  No' 
p  32-35  (July  1971 ).  4  p,  4  illus. 

Descriptors:  'Water  pollution  control,  'Judicii 
decisions,  'Remedies,  'Pollution  abatement,  *Er 
vironmental  sanitation.  Water  quality  control,  Cor 
servation.  Legal  aspects,  Water  law,  Naturj 
resources.  Federal  government,  Water  pollutior 
Water  quality.  Air  pollution,  Environment,  Ecolc 
gy,  Water  resources,  Adjudication  procedure. 

America's  judicial  system  is  finally  helping  resolv 
a  wide  range  of  natural  resource  conservation  con 
troversies.  A  great  variety  of  law  suits  have  beei 
brought  to  protect  the  public's  right  to  a  quality  en 
vironment,  because  conservationists  are  findin 
that  the  courts  are  their  only  resource.  These  suit 
deal  with  problems  such  as  endangered  species 
pesticides,  air  pollution,  noise  pollution,  atomii 
pollution,  water  pollution,  construction  abatement 
and  mineral  extraction.  Other  litigation  has  deal 
with  the  leasing  of  oil  and  gas  tracts,  dredging,  thi 
filling  of  wetlands,  and  the  preservation  of  fossi 
beds.  The  legal  and  factual  contexts  of  numerou 
environmental  suits  are  discussed.  Severa 
prominent  environmental  attorneys  and  organiza 
tions  are  listed.  The  gradual  erosion  of  legal  obsta 
cles  to  environmental  suits  is  examined.  Environ 
mental  lawsuits  are  not  always  successful 
Gradually,  however,  case  law  is  being  createc 
which  will  be  effective  in  itself  and  encourage  mon 
vigorous  administrative  enforcement.  (Robinson 
Florida) 
W72-01643 


GOVERNMENTAL  REGULATION  OF  OPERA 
TIONS  ON  SUBMERGED  LANDS, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01644 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control— Group  5G 


0  OWNS  THE  WATER, 

ronment.  Vol  12,  No  8,  p  30-39  (Oct  1970). 
,  g  illus. 

:riptors:  'Water  pollution  control,  "Water 
ity  control,  'Pollution  abatement,  'Water 
urces  development.  Federal  government, 
ernments,  State  governments,  Foreign  coun- 
Regulation,  Standards,  Water  pollution, 
er  quality.  International  joint  commissions,  In- 
ational  law,  Treaties,  Delaware  River  Basin 
imission,  Legislation,  Water  law,  Legal  aspects, 
rstate  compacts,  Interstate  commissions,  In- 
ate  rivers,  Water  resources. 

world's  rivers  cut  across  national,  regional,  and 
:  boundaries,  unimpressed  by  legal  problems  of 
:r  control.  Present  international  activity  is  not 
cient  to  control  water  pollution.  National  pol- 
»n  control  measures,  such  as  the  Interstate 
imission  on  the  Potomac  River  Basin  and  the 
eral  Water  Pollution  Control  Act,  are  ex- 
ned.  A  survey  is  presented  of  water  pollution 
jlems  and  attempted  solutions  in:  (1)  Canada, 
England,  (3)  France,  (4)  West  Germany,  and 
Hungary.  Rivers  must  be  considered  in  light  of 
r  natural  basin  systems  to  insure  proper  utiliza- 
and  protection  of  water  resources.  The  proper- 
linded  concept  of  water  ownership  may  be  un- 
ible  in  light  of  the  array  of  competing  needs  for 
easingly  scarce  usable  water.  (Robinson- 
rida) 
2-01646 


E    PROPOSED    POTOMAC    RIVER    BASIN 
MPACT. 

ginia  Advisory  Legislative  Council,  Richmond, 
primary  bibliographic  entry  see  Field  06E. 
2-01651 


rERSTATE  AGENCIES, 

ndell  and  Schwan,  Washington,  D.C. 

Wendell. 

Proceedings  of  the  Conference  on  International 

I    Interstate    Regulation    of   Water    Pollution, 

rch    12-13,    1970,   Columbia   University    Law 

lool,  New  York,  New  York,  p  3 1 3-3 1 7.  5  p. 

scriptors:  'Water  pollution  control,  'Interstate 
npacts,  'Interstate  commissions,  'New  England 
erstate  WPS  Compact,  Delaware  River  Basin 
mmission,  Legal  aspects,  International  law, 
iter  law,  Public  rights,  Administration,  Adminis- 
tive  agencies,  Jurisdiction,  Boundaries  (Proper- 
,  Governments,  Federal  government,  Legisla- 
n,  Water  resources  development,  Institutions, 
erstate  commissions,  Watersheds  (Basins),  Ju- 
diction,  Non-structural  alternatives,  Water  quali- 
control. 

mtifiers:  'Compact  Agency  on  the  Ohio  River, 
Herstate  Sanitation  Commission,  'Interstate 
•mmission  on  the  Potomac  River  Basin. 

i  interstate  water  pollution  control  agency  is 
mparable  to  the  typical  state  administrative 
ency,  with  the  exception  of  its  jurisdiction.  The 
ency's  reason  for  being  is  to  solve  the  jurisdic- 
mal  problems  which  arise  from  pollution  in  in- 
state waters.  The  law  which  gives  an  interstate 
ency  its  authority  is  generally  an  interstate  com- 
ict  approved  by  Congress.  The  agency  may  be 
lie  to  make  a  uniform  body  of  law  applicable  to 
e  entire  area  dealt  with  by  the  compact.  It  has  the 
me  geographical  sphere  of  authority  which  the 
deral  government  could  exercise:  authority  over 
terstate  waters.  The  need  for  and  the  place  of  an 
terstate  agency  is  more  one  of  policy  and 
•ocedure  than  legal  necessity.  Because  water 
iality  control  efforts  involve  minute  examination 
f  specific  situations  and  dealings  on  an  individual 
wis,  this  form  of  agency  would  be  more  suited  to 
le  task  than  a  single,  enormous  federal  agency, 
here  are  five  existing  interstate  agencies  and 
:veral  others  are  in  various  stages  of  formulation, 
inly  three  of  the  five  agencies  have  general  en- 
Hcement  powers.  The  fourth  agency  has  very 
mited  enforcement  power,  and  the  fifth  agency  is 


only    a    recommendatory,    information-gathering, 
and  regulatory  body.  (Johnson-Florida) 
W72-01652 


ISSUES  IN  OFFSHORE  OIL  PRODUCTION, 

C.  J.  Olmstead. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p  1 23-126.  4  p,  3  ref. 

Descriptors:  'Oil,  'Oil  industry,  'Water  pollution 
sources,  'Water  pollution  control.  Oily  water, 
Ships,  Accidents,  Pollutants,  Damages,  Water  pol- 
lution, Oceans,  International  law,  Law  of  the  sea, 
International  waters,  Treaties,  Legislation. 

It  is  important  that  both  the  oil  industry  and  the  in- 
ternational community  be  interested  in  environ- 
mental conservation.  The  international  community 
has  primarily  been  concerned  with  pollution  con- 
trol of  the  oceans.  The  Inter-Governmental 
Maritime  Consultative  Organization  (IMCO)  has 
attempted  to  develop  conventions  dealing  with  pol- 
lution of  the  seas.  The  major  provisions  of  the  Tn- 
ternational  Convention  for  the  Prevention  of  Pollu- 
tion of  the  Seas  by  Oil  are  discussed,  along  with  the 
implementing  of  United  States  legislation.  Two 
other  conventions  on  oil  pollution  were  approved 
in  Brussels  in  1969.  One  dealt  with  the  rights  of  a 
coastal  state  to  act  against  vessels  which  threaten 
its  coastline  by  pollution  and  the  other  concerned 
civil  liability  of  ship  owners  to  both  governments 
and  third  parties.  The  oil  industry  has  started  a 
private  program  for  compensation  for  oil  cleanup. 
It  is  argued  that  a  coastal  state  has  jurisdiction  to 
prescribe  laws  relating  to  conduct  occurring  out- 
side its  territory  which  has  a  substantial  impact  on 
its  territory.  Enforcement  jurisdiction  is  a  problem, 
but  not  an  insuperable  one.  IMCO  will  likely  be  the 
medium  for  solving  these  problems.  (Robinson- 
Florida) 
W72-01653 


THE  UNITED  STATES  DOMESTIC  LEGISLA- 
TION WITH  RESPECT  TO  OIL  POLLUTION 
FROM  VESSELS, 

G.  W.  Paulsen. 

In:  Proceeding  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p  1 1 3-1 18.  6  p,  7  ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution control,  'Oil,  'Legislation,  Oily  water, 
Water  pollution,  Water  quality,  Water  quality  con- 
trol, Legal  aspects,  Water  law,  Water  policy,  Pollu- 
tants, Accidents,  Damages,  Ships,  Pollution  abate- 
ment. 

Present  domestic  legislation  on  oil  spills  provides 
no  protection  for  private  claimants.  The  Oil  Pollu- 
tion Act  of  1924  requires  a  finding  of  gross 
negligence,  but  that  is  likely  to  be  found  in  any 
major  oil  spill.  The  primary  problem  is  thus  not 
with  major  oil  spills.  Proposed  legislation  would 
provide  a  second  limitation  fund  for  governments 
and  third  party  claimants.  Pending  House  and 
Senate  bills  dealing  with  the  oil  spill  problem  are 
discussed  regarding  burden  of  proof,  compensation 
for  injury,  proof  of  financial  responsibility,  and 
limitations  on  liability.  While  this  legislation  may 
provide  recovery  for  cleanup  costs,  it  should  not  be 
expected  to  prevent  these  major  spills  from  occur- 
ring. Minor  spills  can  only  be  prevented  by  surveil- 
lance and  law  enforcement.  Rigorous  enforcement, 
not  new  laws,  is  the  solution.  (Robinson-Florida) 
W72-01654 


WATER  POLLUTION  REGULATION  IN  WEST- 
-GERMANY  AND  THE  RHINE  RIVER 
PROBLEM, 

I.  U.  Maniak. 

In:  Proceedings  of  the  Conference  on  International 
and  Interstate  Regulation  of  Water  Pollution, 
March  12-13,  1970,  Columbia  University  School  of 
Law,  New  York,  New  York,  p  50-58.  9  p. 


Descriptors:  'International  waters,  'Treaties, 
'Water  pollution  control,  'Foreign  countries, 
Water  pollution,  Water  pollution  sources,  Water 
pollution  effects,  Water  pollution  treatment. 
Governments,  International  law.  Industry,  Industri- 
al wastes.  Cities,  Local  governments.  Municipal 
wastes,  Treatment  facilities.  Waste  water  (Pollu- 
tion), International  commissions,  Navigable  rivers, 
Rivers. 
Identifiers:  'West  Germany,  'Rhine  River. 

The  German  Federal  Water  Act  is  the  legal  matrix 
for  water  pollution  control  in  Germany.  Both 
federal  and  state  water  laws  control  the  quantity 
and  quality  of  water.  Some  industrialized  states 
have  enacted  specialized  ordinances  for  additional 
protection.  Government  has  also  assisted  in  con- 
structing new  sewage  treatment  plants.  The  Rhine 
River  is  the  main  polluted  watercourse;  it  passes 
through  seven  nations  and  has  a  navigable  length  of 
560  miles.  The  Rhine  provides  a  source  of  drinking 
water  and  water  for  industrial  uses  and  receives 
waste  waters.  Increasing  expenditures  have  been 
made  to  abate  pollution  in  the  Rhine.  The  German 
federal  government,  however,  may  only  regulate 
matters  concerning  navigation  or  flood  control. 
The  states  bordering  the  Rhine  have  therefore 
begun  to  regulate  water  quality  and  use.  Along  with 
the  other  riparian  nations  on  the  Rhine,  the  Eu- 
ropean Economic  Community  has  enacted  water 
laws  for  the  Rhine.  Furthermore,  the  riparian  na- 
tions have  formed  the  International  Commission 
for  the  Protection  of  the  River  Rhine  against  Pollu- 
tion to  study  and  advise  the  nations  concerning  pol- 
lution. Similarly,  a  Lake  Constance  Commission 
has  been  formed  to  perform  analogous  functions 
there.  (Hart-Florida) 
W72-01655 


INTERNATIONAL  CONTROL  OF  MARINE 
POLLUTION, 

United  Nations,  Office  of  Legal  Affairs. 

M.  Hardy. 

Natural  Resources  Journal,  Vol  1 1,  No  2,  p  296- 

348,  April  1971.  53  p,  152  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution sources,  'International  law,  'Sea  water, 
'Water  rights,  Jurisdiction,  International  commis- 
sions, Law  of  the  sea,  Waste  disposal.  Industrial 
wastes,  Domestic  wastes,  Oil  wastes,  Radioactive 
waste  disposal,  Dredging,  Nuclear  energy.  Nuclear 
explosions,  Accidents,  Ships,  Compensation,  Moni- 
toring, Mining,  Exploration,  United  Nations, 
Oceanography,  Legislation,  Legal  aspects,  Trea- 
ties. 

The  prevention  and  control  of  marine  pollution  in- 
volves balancing  the  need  to  preserve  marine  en- 
vironments against  the  expanding  use  of  marine 
resources.  The  article  outlines  the  major  causes 
and  forms  of  marine  pollution  according  to  the 
scientific  and  technical  aspects  and  the  human  ac- 
tivities involved;  examines  existing  legal  and  ad- 
ministrative controls,  the  problems  that  arise,  and 
various  proposals  offering  solutions;  summarizes 
the  efforts  of  national  and  international  organiza- 
tions to  control  different  facets  of  pollution;  and 
concludes  with  a  review  of  present  needs  and  fu- 
ture solutions.  The  forms  of  marine  pollution  con- 
sidered are:  (1)  land-based  activities  such  as 
agricultural  use  of  pesticides  and  industrial  use  of 
heavy  metals  which  pollute  via  the  atmosphere;  (2) 
the  disposal  of  domestic  and  industrial  wastes;  (3) 
radioactive  pollution  from  nuclear  testing,  from  the 
use  of  nuclear  energy  for  peaceful  purposes,  and 
from  the  disposal  of  spent  materials;  (4)  the 
disposal  of  military  materials,  (5)  shipborne  pollu- 
tants, especially  oil  spillages;  and  (6)  mineral  ex- 
ploration and  exploitation  of  the  sea  bed.  In  each 
area  the  effects  of  international  treaties,  conven- 
tions, and  organizations  are  discussed.  (Rees- 
Florida) 
W72-01657 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED, 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


AND  FOR  OTHER  PURPOSES.  REFERRED  TO 
THE  COMMITTEE  ON  PUBLIC  WORKS, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01658 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  AS  AMENDED, 
AND  FOR  OTHER  PURPOSES.  REFERRED  TO 
THE  COMMITTEE  ON  PUBLIC  WORKS, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01659 


ENFO  NEWSLETTER. 

ENFO  Newsletter,  Environmental  Information 
Center,  Florida  Conservation  Foundation,  Inc, 
Winter  Park,  Florida,  September-October,  1971. 
14  p,  4  fig,  1  tab. 

Descriptors:  *Water  quality  control,  'Florida, 
*Water  supply,  'Water  shortage,  'Water  resources 
development,  Financing,  Water  pollution,  Water 
pollution  control.  Water  quality.  Pollution  abate- 
ment, Water  conservation,  Water  costs,  Water  de- 
mand. Water  utilization,  Land  development.  Taxes, 
Costs,  Effluents,  Planning,  Non-structural  alterna- 
tives. Land  use. 
Identifiers:  Effluent  charges. 

Despite  an  apparantly  abundant  water  supply, 
Florida  faces  the  threat  of  serious  water  shortages, 
due  to  an  ever  increasing  population.  Presently, 
there  are  sufficient  laws  to  cope  with  the  problem, 
but  there  has  not  yet  been  an  attempt  at  strict  en- 
forcement. Several  possible  solutions  to  Florida's 
water  resource  problems  have  been  suggested.  One 
method  would  charge  the  consumer  for  the  cost 
producing  water.  Florida's  industries  and  thrifty 
housewives  would  soon  find  ways  to  save  on  water. 
Another  possibility  is  an  effluent  charge  on  the 
amount  of  pollutants  discharged.  This  would  make 
it  profitable  to  discharge  clean  water.  Florida  must 
get  away  from  the  ancient,  outmoded  concept  that 
water  usage  and  pollution  are  separate  problems 
under  the  jurisdiction  of  cities  and  counties.  We 
need  statewide  land  use  planning  that  prepares  for 
future  conditions.  Such  a  plan  must  be  rigidly  ad- 
hered to,  regardless  of  political  pressures.  It  should 
also  require  each  new  development  to  provide  for— 
and  pay  for-its  own  water  supply  and  water  pollu- 
tion control.  (Gallagher-Florida) 
W72-01661 


NINETY     PERCENT     FEDERAL     FUNDS     FOR 
WATER  POLLUTION  CLEANUP, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01662 


LEGISLATION  TO  REGULATE  DUMPING  OF 
WASTE  MATERIALS  IN  COASTAL  WATERS, 
OCEANS  AND  GREAT  LAKES  AND 
ESTABLISH  MARINE  SANCTUARIES, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01663 


REPRESENTATIVE  REID  OF  NEW  YORK  IN- 
TRODUCES  BILL  TO  INCREASE  SUBSTAN- 
TIALLY THE  CIVIL  PENALTY  FOR  POLLU- 
TION OF  THE  WATER  BY  OIL, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01664 


POSITION  PAPER  ON  WATER  POLLUTION 
LAWS:  THE  SEARCH  FOR  A  BETTER 
TOMORROW. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01665 


CLEAN  WATERS  FOR  ALABAMA'S  ESTUA- 
RIES. 

Summary,  Alabama's  Public  Meeting,  National 
Estuarine  Pollution  Study  November  21,  1968, 
Mobile,  Alabama,  Federal  Water  Pollution  Control 
Administration,  Atlanta,  Georgia.  14  p,  7  photo. 

Descriptors:  'Alabama,  'Estuaries,  'Water 
resources  development,  'Project  planning,  En- 
vironmental sanitation,  Water  users,  Industries, 
Fishing,  Recreation  demand,  Water  pollution  con- 
trol, Administrative  agencies,  Water  quality  con- 
trol, Standards,  Waste  disposal,  Waste  treatment. 
Education,  Federal  government,  Land  use,  Pollu- 
tion abatement,  Legislation. 

Identifiers:  'Clean  Water  Restoration  Act,  'Na- 
tional Estuarine  Pollution  Study. 

The  Clean  Water  Restoration  Act  of  1966 
authorized  the  national  estuarine  pollution  study  to 
be  conducted  by  the  Federal  Water  Pollution  Con- 
trol Administration.  At  public  meetings  estuarine 
water  users'  views  concerning  water  pollution  con- 
trol problems  were  heard.  Their  statements  are 
summarized  in  seven  categories:  research,  respon- 
sibility, planning,  industry,  recreation,  commercial 
fishing,  and  education.  Alabama's  Water  Improve- 
ment Commission  has  undertaken  estuarine 
management.  Speakers  commented  on  whether  the 
federal  government  should  play  an  advisory  or  ac- 
tive role  in  pollution  abatement  programs.  Solu- 
tions to  estuarine  water  pollution  problems  will 
require  extensive  research  conducted  with  federal 
funds.  The  South  Alabama  Regional  Planning 
Commission  recommended  the  formation  of  a  re- 
gional organization  comprised  of  public  officials, 
industrial  and  conservation  interests  to  implement 
and  enforce  pollution  controls.  Industrial,  recrea- 
tional, and  fishing  interests  commented  upon  their 
respective  needs  for  estuarine  management  pro- 
grams to  guarantee  the  continued  availability  of 
estuaries.  All  recognized  the  necessity  of  effective 
water  quality  controls  and  multiple-use  manage- 
ment. Commercial  fishing  interests  deplored  the  ef- 
fect of  untreated  wastes  upon  estuaries.  Several 
universities  desired  to  expand  their  studies  and 
research  while  educating  the  public  about  estuarine 
management.  (Rees-Florida) 
W72-0I666 


WATER  POLLUTION  CONTROL  BY  TANKER 
TRAFFIC  CONTROL, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01667 


LEGISLATION     DEALING     WITH     ENVIRON- 
MENT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01668 


ENVIRONMENTAL  POLLUTION, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01669 


POLLUTION:  THE  PLUNDERING  OF  OUR  EN- 
VIRONMENT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01671 


OPINION  OF  THE  JUSTICES  (USE  OF  STATE 
BONDS  TO  FINANCE  LOANS  FOR  CON- 
STRUCTION OF  PRIVATE  POLLUTION  CON- 
TROL FACILITIES). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01672 


THE    CONSTITUTION,    THE    PUBLIC    TRUST 
DOCTRINE,  AND  THE  ENVIRONMENT, 

B.S.Cohen. 

Utah  Law  Review,  Vol    1970,  No  3,  p  388-394, 

1970.  7p,  34ref. 


Descriptors:  'Public  rights,  'Public  benefits,  *Ei 
vironmental  sanitation,  'Water  pollution  contro 
Ecology,  Environment,  Water  pollution.  Air  polli 
tion,  Legal  aspects,  Environmental  effects,  Goven 
ments.  Political  aspects,  Regulation,  Standard 
Water  resources  development. 
Identifiers:  'Public  trust  doctrine. 

The  public  trust  doctrine  is  analyzed  in  order  to  e: 
plore  the  effectiveness  of  private  individuals  in  pn 
tecting  the  environment  through  legal  action.  Tri 
doctrine  is  a  possible  source  of  private  power  in  ei 
vironmental  action.  Through  the  doctrine  th 
government  is  made  the  public  guardian  of  thos 
valuable  natural  resources  which  are  not  capable  < 
self-regeneration  and  for  which  substitutes  canm 
be  produced  by  man.  In  this  role  the  governmei 
has  a  high  fiduciary  duty  of  care  and  responsible 
to  the  general  public,  much  as  has  a  trustee  to 
beneficiary.  The  historical  development  of  the  do< 
trine  is  traced  from  the  common  law  to  presei 
Supreme  Court  decisions.  Transfers  of  public  trui 
land  will  be  upheld  by  courts  only  when  the  transft 
is  necessary  for  the  promotion  and  benefit  intere: 
of  the  public,  the  trust  beneficiaries.  Argument 
made  for  a  constitutional  right  to  clean  water  an 
air,  and  to  preservation  of  wilderness  areas.  Whe 
these  rights  are  invaded,  the  public  should  hav 
recompense  to  prevent  further  degradation.  Th 
combination  of  the  public  trust  concept  with  th 
various  constitutional  bases  discussed  gives  the  er 
vironmental  lawyer  an  effective  tool  for  combatin 
pollution.  (Smiljanich-Florida) 
W72-01673 


OIL  AND  GAS  PRODUCTION. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01677 


WHO'S  MR.  CLEAN. 

New  Republic,  Vol  164,  No  18,  p  7-8  (May  1 
1971). 2p. 

Descriptors:  'Water  pollution  control,  'Politics 
constraints,  'Pollution  abatement,  Environments 
sanitation,  Federal  government,  Legislation,  Wate 
law,  Legal  aspects.  Water  pollution.  Water  quality 
Water  quality  control,  Administration,  Administra 
tive  agencies,  Regulation,  Social  values,  Socia 
aspects,  Air  pollution,  Water  policy,  Wate 
resources,  Political  aspects. 

After  15  years  of  federal  antipollution  activit; 
there  is  no  evidence  of  reduced  water  pollution 
Some  progress,  however,  has  been  made  becausi 
concern  for  the  environment  has  now  become  ai 
important  political  issue.  Two  Nader  task  force  re 
ports  on  air  and  water  pollution  have  beei 
prepared.  The  first,  'Vanishing  Air',  chastise( 
Senator  Muskie  for  his  1967  Air  Quality  Act.  Th( 
second,  'Water  Wasteland',  criticizes  both  Pre 
sident  Nixon  and  Muskie.  The  Nader  Report  con 
tends  that  water  pollution  laws  should  take  pollu 
tion  control  responsibility  away  from  the  states  ant 
deprive  bureaucrats  of  their  enforcement  discre 
tion.  It  also  says  that  corporations  should  not  be  ex 
cused  because  remedial  measures  are  impractical 
Nader  does  like  some  things  in  the  Nixon  am 
Muskie  proposals,  but  both  are  criticized  for  allow 
ing  bureaucrats  any  leeway  in  deciding  when  to  en 
force  the  law.  Nader  feels  that  pollution  exist! 
becuase  polluters  have  more  influence  ovei 
government  than  others.  He  feels  that  the  solutior 
is  to  have  laws  with  nearly  automatic  enforcemenl 
provisions.  (Robinson-Florida) 
W72-01678 


TAPPING  AN  OLD  LAW  TO  CATCH  POLLU- 
TERS. 

Business  Week,  May  15,  1971,  No  2176,  p  158.  I 
P 

Descriptors:  'Rivers  and  Harbors  Act,  'Permits, 
'Water  pollution  control,  'Water  quality  control, 
'Pollution  abatement,  Waste  water  treatment, 
Federal    government,    State    governments.    Legal 
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ects,  Environmental  sanitation,  Industrial 
ites  Effluents,  Sanitary  engineering,  Waste 
josal  Waste  water  disposal,  Regulation,  Stan- 
ds, Administrative  agencies,  Legislation,  Water 
icy,  Waste  treatment. 
ntifiers:  'Refuse  Act. 

:  Refuse  Act  of  1899  is  being  used  to  regulate 
iution  of  our  water  resources.  Companies 
-harging  effluents  into  waterways  must  apply  for 
ermit  from  the  Corps  of  Engineers  and  the  En- 
jnmental  Protection  Agency  by  July  1  Compa- 
s  must  disclose  precisely  what  they  are  discharg- 
The  effluent's  chemical  composition,  tempera- 
e  acidity,  biochemical  oxygen  demand,  and 
id's  content  must  be  set  forth.  Both  industrialists 
1  environmentalists  are  critical  of  the  new  pro- 
m.  Companies  dislike  the  costs  and  the  red  tape 
dealing  with  two  federal  regulators  and  various 
te  agencies.  The  environmentalists  claim  that 
:  permits  are  a  license  to  pollute.  Permits  can  be 
lied,  however,  if  the  pollution  is  particularly 
sardous  or  if  state  standards  are  inadequate.  The 
rmit  system  would  be  stronger  if  federal  stan- 
rds  applied  to  all  waterways,  not  just  interstate 
terways.  Senator  Muskie  and  President  Nixon 
;  preparing  new  water  quality  legislation  that 
luld  extend  federal  standards  to  all  water  ways 
vered  by  the  permit  program.  Another  criticism 
that  the  permit  system  exempts  plants  discharg- 
>  wastes  into  municipal  sewage  systems.  Many  of 
:se  systems  are  inadequate.  The  proposed  Nixon- 
uskie  legislation  would  also  provide  money  for 
jnicipal  plants.  (Robinson-Florida) 
72-01679 


IE  1899  REFUSE  ACT, 

lited  States  Senate. 

>r  primary  bibliographic  entry  see  Field  06E. 

72-01680 


BILL  TO  REGULATE  THE  DISCHARGE  OF 
ASTES  IN  TERRITORIAL  AND  INTERNA- 
IONAL  WATERS, 

:nate,  Washington,  D.C. 

ar  primary  bibliographic  entry  see  Field  06E. 

'72-01681 


WATER    POLLUTION    PROBLEMS    IN    CEN- 
TRAL NEW  YORK, 

House  of  Representatives,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01687 


INTRODUCTION  OF  A  BILL  ENTITLED  NA- 
TIONAL WATER  QUALITY  STANDARDS  ACT 
OF  1970, 

Senate,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01688 


INTRODUCTION  OF  NATIONAL  LEAGUE  OF 
CITIES  WATER  POLLUTION  BILL, 

Senate,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01689 


INTRODUCTION        OF        ENVIRONMENTAL 
QUALITY  ADMINISTRATION  ACT  OF  1970, 

Senate,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01690 

06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 

REGRESSION     ANALYSIS     OF     NONLINEAR 
CATCHMENT  SYSTEMS, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-01122 


ADEQUACY  OF  MARKOVIAN  MODELS  WITH 
CYCLIC  COMPONENTS  FOR  STOCHASTIC 
STREAMFLOW  SIMULATION, 

Instituto    Venezolano    de    Investigaciones    Cien- 

tificas,  Caracuas. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-01123 


EGISLATION     TO     END     INDISCRIMINATE 

CEAN  DUMPING, 

or  primary  bibliographic  entry  see  Field  06E. 

/72-01682 


IESSAGE    FROM   THE    PRESIDENT   OF   EN- 
JRONMENTAL  QUALITY, 

enate,  Washington,  D.  C. 

or  primary  bibliographic  entry  see  Field  06E. 

V72-01683 


i  BILL  TO  AMEND  THE  FEDERAL  WATER 
'OLLUTION  CONTROL  ACT  TO 

ITRENGTHEN  AND  IMPROVE  AUTHORITY 
ro  ENFORCE  ABATEMENT  OF  POLLUTION, 
ro  PROVIDE  FOR  FILING  OF  NOTICE  WITH 
IESPECT  TO  DISCHARGE  OF  MATTER  INTO 
NTERSTATE  OR  N  AVIGABLE  WATERS  AND 
TO  REQUIRE  PERMITS  TO  REGULATE  SUCH 
9ISCHARGE  OF  MATTER. 
For  primary  bibliographic  entry  see  Field  06E. 
IV72-01684 

ME     DETERGENT     POLLUTION     CONTROL 

ACT  OF  1970, 

Senate,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01685 


INTRODUCTION    OF    BILLS    ON    ENVIRON- 
MENTAL CONTROL, 

Senate,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01686 


SOME  PROBLEMS  OF  FLOOD  ANALYSIS, 

Colorado  State  Univ.,  Fort  Collins.  Engineering 

Research  Center. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01124 

GROUNDWATER  FLOW  IN  A  SANDY  TIDAL 
BEACH:  (1)  ONE-DIMENSIONAL  FINITE  ELE- 
MENT ANALYSIS, 

ErindaleColl.  (Ontario). 

For  primary  bibliographic  entry  see  Field  02F. 

W72-01140 


ANALYSIS  OF  GROUND  AND  SURFACE 
WATER  UTILIZATION  IN  URBANIZED  ARID 
AREAS, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research.  ,  nto 

For  primary  bibliographic  entry  see  Field  04B. 

W72-01333 


THE  USE  OF  CENTRAL  PLACE  THEORY  AND 
GRAVITY-FLOW  ANALYSIS  TO  DELINEATE 
ECONOMIC  AREAS, 

Clemson  Univ.,  S.C. 

W.  W.  Hall,  Jr.,  and  J.  C.  Hite. 

Southern   Journal  of  Agricultural   Economics,  p 

147-153,  December,  1970.   1  tab,  3  maps,  8  ref. 

OWRRB-012-SC(4). 

Descriptors:  *Zoning,  *South  Carolina,  Planning. 
Identifiers:    *  Economic    zoning,    *Central    place 
theory,  *Gravity-flow  analysis,  Commuter  patterns, 
Economic  structure,  Economic  geography. 
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The  spatial  delineation  of  economic  regions  for 
planning  purposes  is  based  on  the  concepts  that 
each  area  has  spatial  units  of  similar  economic 
structure  and  character  (homogeneity)  and  that 
each  area  is  a  hinterland  of  some  central  place 
(nodal  development  or  development  pole  theory). 
Central  place  theory,  as  a  widely  accepted  theory 
of  economic  geography,  has  been  empirically 
tested  as  a  tool  for  area  delineation.  Commuter  pat- 
terns proved  to  be  a  preferable  index  to  measure 
the  attraction  of  a  central  place  over  the  hinterland 
as  an  economic  center.  Gravity-flow  analysis,  a  tool 
of  the  traffic  planner,  provides  an  objective  basis 
for  assigning  a  spatial  unit  to  its  proper  area  using 
the  commuter  pattern  index.  The  mathematical 
gravity-flow  model  was  applied  to  place  boundaries 
on  commuter  hinterlands  for  a  hierarchy  of  four- 
teen central  places  in  South  Carolina  identified  on 
the  basis  of  concentration  of  economic  activity. 
Three  orders  of  economic  areas  were  indepen- 
dently delineated  and  mapped.  The  central  place 
gravity-flow  method  proved  to  be  weak  in  this  case, 
however,  because  it  relied  on  one  measure  of  in- 
teraction (commuter  patterns)  as  the  criterion  for 
delineation.  (Haugh-Wisconsin) 
W72-01348 

A      MACROSYSTEM      ANALYSIS      OF      THE 
HUMAN  ENVIRONMENT, 

Pittsburgh  Univ.,  Pa. 

K.  Chen. 

Journal  of  Environmental  Systems,  Vol  1,  No  2,  p 

133-151,  June,  1971.  7  fig,  22  ref. 

Descriptors:  *Syslems  analysis,  'Environmental 
engineering,  'Future  planning  (Projected), 
♦Model  studies,  Input-output  analysis. 
Identifiers:  'Macrosystem  analysis,  'Economic 
analysis,  Economic  externalities.  Environmental 
model. 

A  macrosystem  analysis  of  the  human  environment 
on  a  global  and  future-oriented  basis  is  needed.  The 
world  macroproblem  includes  the  exploding 
growth  of  population,  technology,  and  economy 
and  the  resultant  pressure  on  ecology,  natural 
resources  and  all  aspects  of  the  human  environ- 
ment. Engineering  approaches  to  the 
macroproblem  include  reduction  of  automobile  ex- 
haust pollutants,  reduction  of  thermal  pollution 
from  present  and  future  nuclear  facilities  and  in- 
creased recycling  of  waste  outputs.  Economists 
note  that  resources  are  misallocated  because  of  ex- 
ternal economies  and  diseconomies  resulting  from 
side  effects  of  a  production  and  consumption 
process  such  as  pollution.  These  externalities  of  the 
market  system  can  be  dealt  with  by  public  regula- 
tion, by  taxes  (such  as  effluent  charges)  at  a  rate 
commensurate  with  the  social  costs  of  pollution,  or 
by  internalizing  externalities  by  centralized  deci- 
sion-making. Futurists  use  computer  simulation 
techniques  or  more  institutionally  alternative  fu- 
tures predictions  to  indicate  the  kind  of  world  we 
should  expect  in  the  year  2000  and  after.  The  views 
of  the  human  biologists,  ecologists,  engineers, 
economists,  futurists,  scientists  and  humanists  must 
be  integrated  into  a  macrosystem  framework  to 
facilitate  public  debate  and  policy  discussions.  A 
possible  framework  is  given  in  this  article.  (Wade- 
Wisconsin) 
W72-01355 

INSTITUTIONAL  DESIGN  FOR  WATER 
QUALITY  MANAGEMENT:  A  CASE  STUDY  OF 
THE  WISCONSIN  RIVER  BASIN,  VOL  3,  SEC- 
TION D  -  THE  DEVELOPMENT  OF  PREDIC- 
TIVE WATER  QUALITY  MODELS, 
Wisconsin  Univ.,  Madison.  Dept.  of  Industrial  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01487 


USE  OF  SYSTEMS  TECHNIQUES  IN  ENVIRON- 
MENTAL QUALITY  MANAGEMENT. 

National  Sanitation  Foundation,  Ann  Arbor,  Mich. 

Monograph  No.  7,  p.  1-33,  October  1970,  3  fig,  21 
ref,  3  append. 
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Descriptors:  'Simulation  analysis,  'Environment 
♦Management,  'Planning,  'Input-output  analysis, 
Computer  programs,  Analytical  techniques,  Proba- 
bility. 

Identifiers:  'Grand  Rapids,  Dynamo  II  System, 
Simscript  II  Plus  System. 

A  systems  analysis  team  was  engaged  by  the  Na- 
tional Sanitation  Foundation  to  suggest  an  ap- 
proach for  solving  the  Grand  Rapids  Demonstra- 
tion Project  on  Environmental  Quality.  The 
findings  were  published  in  a  two-part  monograph. 
The  first  part  broadly  defined  and  discussed  the 
systems  approach.  The  second  part  described  the 
NSF's  application  of  the  systems  approach  to  en- 
vironmental quality  management  in  the  Grand 
Rapids  area.  A  project  decision  model  was 
developed  consisting  of  5  parts:  ( 1 )  problem  defini- 
tion, (2)  problem  analysis,  (3)  program  planning, 
(4)  program  implementation  and  (5)  surveillance. 
Community  attitudes  toward  environmental 
problems  were  surveyed,  the  problem  defined  and 
a  goal  set.  An  environmental  decision  simulator 
was  developed  to  reduce  the  uncertainty  involved 
in  program  implementation  by  simulating  the  out- 
comes of  proposed  environmental  corrective  ac- 
tions. The  objectives  of  the  simulation  model  de- 
manded that  it  have  ( 1 )  a  capacity  for  providing 
changes  over  time  in  its  output  relative  to  causative 
change  in  its  input;  (2)  a  capacity  for  considering 
several  hundred  dynamic  interrelationships 
between  environmental  factors;  and  (3)  a  common 
reference  for  the  simulator's  subsystems.  Various 
simulation  techniques  were  studied.  It  was  sug- 
gested that  the  program  be  implemented  by 
governmental  departments,  regulatory  agencies, 
and  citizen  groups.  (Markell-Cornell) 
W72-01572 


OPTIMAL    CAPACITY    OF    PORT    LOADING 
FACILITIES, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Economics. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-01574 


FORMULATION  OF  MATHEMATICAL 

WATERSHED-FLOW  MODEL, 

Utah  State   Univ.,  Logan;  and  Illinois  Univ.,   Ur- 

bana. 

C.  L.Chen,  and  V.T.  Chow. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal   of  the    Engineering   Mechanics   Division 

Vol  97,  No  EM3,  p  809-828,  June  1971.  20  p,  3  fig, 

35  ref,  2  append. 

Descriptors:  'Hydrodynamics,         Engineering 

mechanics,  'Mathematical  models,  'Surface  ru- 
noff, Watersheds  (Basins),  Rainfall-runoff  relation- 
ships, Channel  flow,  Overland  flow,  Rainfall  inten- 
sity, Boundary  conditions,  Hydraulics,  Friction 
coefficient  (Hydraulic),  Fluid  flow,  Turbulent  flow, 
Unsteady  flow,  Hydrology,  Bibliographies. 
Identifiers:  Navier-Stokes  equation. 

In  a  macroscopic  hydrodynamic  approach,  a  set  of 
one-dimensional  spatially  varied  unsteady  flow 
equations,  that  include  terms  for  lateral  mass  flux, 
lateral  momentum  flux,  overpressure  head  due  to 
raindrop  impact,  and  boundary  shear,  are  derived 
from  the  equation  of  continuity  and  the  Navier- 
Stokes  equations  for  the  3-dimensional  flow  of 
viscous  incompressible  fluid  in  cooperation  with 
the  kinematic  and  dynamic  boundary  conditions  on 
the  water  and  ground  surfaces  of  a  watershed.  The 
Darcy-Weisbach  equation  is  employed  to  evaluate 
the  friction  slope,  and  the  laminar  uniform  flow 
equation  for  the  Darcy-Weisbach  friction  coeffi- 
cient coupled  with  the  Karman-Prandtl  logarithmic 
resistance  equation  for  turbulent  flow  is  used  to 
simulate,  as  a  first  approximation,  the  unknown 
function  of  the  Darcy-Weisbach  friction  coefficient 
for  watershed  surface  flow.  The  proposed  mathe- 
matical model  for  watershed  surface  flow  consists 
of  a  set  of  quasilinear  partial  differential  flow  equa- 
tions of  hyperbolic  type  with  the  appropriately 
prescribed  initial  and  boundary  conditions. 
(USBR) 
W72-01587 
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ANALYSIS  OF  GROUND  AND  SURFACE 
WATER  UTILIZATION  IN  URBANIZED  ARID 
AREAS, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-01333 


METHODOLOGY  TO  EVALUATE  SOCIO- 
-ECONOMIC  BENEFITS  OF  URBAN  WATER 
RESOURCES. 

Berger  (Louis)  Inc.,  East  Orange,  N.Y. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  546,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Research,  June  30,  1971.  OWRR  C- 
2085- (3362)  (1). 

Descriptors:  'Water  resources,  'Water  resources 
development,  'Estimated  benefits,  'Direct 
benefits,  'Indirect  benefits,  Regression  analysis, 
Discount  rate.  Property  values.  Cost-benefit  analy- 
sis, California,  Lakes. 

Identifiers:  'Urban  water  resources,  Discounting 
techniques.  Present  value,  Personal  interviews, 
Consumer  surplus,  Lake  Merritt  (Calif),  Lake 
Murray  (Calif),  Santee  Lakes. 

A  methodology  for  evaluating  the  benefits  of  urban 
water  resources  is  developed  and  applied  to  three 
California  lakes,  Lake  Merritt  in  Oakland,  Lake 
Murray  in  San  Diego,  and  the  Santee  Lakes  in  San- 
tee. Two  techniques  were  used  to  quantify  benefits. 
Regression  analysis  and  a  series  of  personal  inter- 
views were  employed  to  determine  how  property 
values  were  influenced  by  proximity  to  an  urban 
water  resource.  Interviews  were  also  used  to  deter- 
mine the  additional  amount  respondents  would  be 
willing  to  pay  rather  than  be  excluded  from  using 
the  resource.  This  last  approach  generated  esti- 
mates of  consumer  surplus  for  the  water  resource. 
Discounting  techniques  were  then  applied  to  these 
two  benefit  streams  to  derive  the  present  worth  of 
the  benefits  generated  by  the  lakes.  The  estimated 
present  values  were  $41,038,000  for  Lake  Merritt, 
$1,439,00  for  Lake  Murray,  and  $227,000  for  the 
Santee  Lakes.  The  estimated  present  values  of  the 
resident  users'  consumer  surplus  were  $4,1 17,000 
for  Lake  Merritt,  $165,000  for  Lake  Murray,  and 
$273,000  for  the  Santee  Lakes.  Numerous  tables 
and  graphs  elaborate  on  the  calculations  and  esti- 
mates; appendices  reproduce  the  relevant  com- 
puter regression  output  and  sample  interview  in- 
struments. (Settle-Wisconsin) 
W72-01343 


ECONOMIC  STUDIES  ON  PRODUCTIVITY  OF 
IRRIGATED  CROPS  AND  SOURCES  OF  IR- 
RIGATION IN  UTTAR  PRADESH, 

Indian    Council    of   Agricultural    Research,    New 

Delhi    (India);    and    Uttar    Pradesh    Agricultural 

Univ.,   Naini  Tal   (India).   Dept.   of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-01346 


MANAGEMENT  GUIDELINES  FOR  WATER- 
-ORIENTED  RECREATION, 

Indiana    Univ.,    Bloomington.    School    of   Health, 
Physical  Education  and  Recreation. 
M.R.Warren,  Jr. 

Indiana  University,  Bloomington,  Indiana,  Doctor's 
Thesis,  August,  1970.  221  p,  34  tab,  39  ref,  6  ap- 
pend. OWRR  B-013-NC  (2). 

Descriptors:      'Water      management      (Applied), 

'Lakes,  'Recreation,  Water  sports,  Water  policy, 

Water  allocation  (Policy),  Water  resources,  North 

Carolina. 

Identifiers:  'Management  practices,  'Management 

guidelines. 

Through  personal  interviews  with  the  relevant  lake 
officials,  management  practices  and  their  rationale 


were  examined  on  38  North  Carolina  lakes  in  ord« 
to  develop  guidelines  for  managers  on  other  lake 
One  hundred  and  seventy-five  managemer 
guidelines  were  empirically  developed  by  analysi 
and  synthesis  of  jury-evaluated  management  prac 
tices.  Significant  findings  of  the  study  included  th 
following:  ( 1 )  general  operating  goals  and  objec 
tives  should  be  documented  to  provide  a  polic 
framework  for  recreation  operations;  (2)  th 
managing  agency  should  maintain  control  of  th 
entire  lake  shoreline;  (3)  the  agency  should  main 
tain  public  rights  to  use  the  shoreline  even  whe; 
private  development  is  allowed;  (4)  the  agenc 
should  seek  to  preserve  the  aesthetic  value  of  th 
lake  through,  say,  timber-cutting  restrictions;  (5 
the  agency  should  limit  drawdown  during  th 
recreation  season;  (6)  the  agency  should  prohibi 
use  of  the  lake  by  houseboats;  (7)  recreational  u& 
of  lakes  serving  as  primary  or  secondary  water  sup 
plies  should  be  permitted;  and  (8)  use  of  the  lak. 
should  be  limited  to  the  maximum  umber  that  cai 
safely  use  the  area.  Numerous  tables  contain  dati 
on  management  practices;  appendices  provide  ai 
interview  outline  and  a  sample  evaluation  instru 
ment.  (Settle-Wisconsin) 
W72-01347 


THE  USE  OF  CENTRAL  PLACE  THEORY  ANI 
GRAVITY-FLOW  ANALYSIS  TO  DELINEATI 
ECONOMIC  AREAS, 

Clemson  Univ.S.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-01348 


EVALUATION   OF  INVESTMENT  IN   IRR1CA 
TION  UNDER  RISK, 

Illinois    Univ.,    Urbana.     Dept.    of    Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-01351 


INVESTMENT    DECISION    ON    HYDROELEC- 
TRIC DEVELOPMENT,  PART  ONE, 

Engineering  and  Power  Development  Consultants, 

Sidcup  (England). 

For  primary  bibliographic  entry  see  Field  08C. 

W72-01352 


INVESTMENT    DECISION    ON    HYDROELEC- 
TRIC DEVELOPMENT,  PART  TWO, 

Engineering  and  Power  Development  Consultants, 

Sidcup  (England). 

For  primary  bibliographic  entry  see  Field  08C. 

W72-01353 


A      MACROSYSTEM      ANALYSIS      OF      THE 
HUMAN  ENVIRONMENT, 

Pittsburgh  Univ.,  Pa. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-01355 


SOME  GEOGRAPHICAL  ASPECTS  OF  WEST 
AFRICAN  DEVELOPMENT, 

London  School  of  Economics  and  Political  Science 
(England);  and  London  Univ.,  (England).  Dept.  of 
Geography. 
R.  J.  H.  Church. 

Papers  in  International  Studies,  Africa  Series,  No. 
10,  Ohio  University  Center  for  International  Stu- 
dies, 29  p.,  1970.  5  fig,  33  ref. 

Descriptors:  'Resource  development,  'Regional 
analysis,  'River  basins,  'Economic  feasibility, 
Political  aspects,  Social  aspects,  Crops,  Hydroelec- 
tric power,  Mining,  Harbors,  History,  Geographical 
regions,  Coasts,  Arid  lands,  Tropical  regions,  Inter- 
national waters,  Irrigation,  Navigable  rivers, 
Navigable  waters.  Geographical  regions. 
Identifiers:  'West  Africa. 

Africa  is  a  very  harsh  continent  which  has  had  little 
development  in  the  past;  future  developmental  ef- 
forts will  face  many  difficult  realities.  Too  often 
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planners  have  generalized  about  large  areas  as  itf 
they  were  uniform  regions.  This  paper  attempts  to 
show  the  differing  relative  importance  of  geo- 
graphical factors  over  time,  and  at  one  time  in  dif- 
ferent areas,  as  well  as  the  influence  of  history  and 
political  decision  upon  the  geography  of  various 
countries  and  areas.  West  Africa  is  composed  of 
humid  coastal  countries,  arid  nations  and  various 
combinations  of  both.  Historically,  some  countries 
are  former  French  colonies  while  others  are  former 
English  colonies.  There  are  many  cultures,  lan- 
guages and  even  several  currencies.  The  natural 
resources  of  the  region  are  surveyed  with  regard  to 
developmental  possibilities.  It  is  obvious  that  any 
extensive  development  must  involve  cooperation 
between  the  many  samll  countries  so  that  their  vari- 
ous overlapping  resources  may  be  best  utilized.  The 
natural  starting  points  are  the  major  river  basins, 
which  may  be  exploited  in  terms  of  navigation,  ir- 
rigation and  hydro-electric  power.  West  Africa  has 
few  natural  harbors  and  enormous  dredging  efforts 
have  been  necessary.  River  basin  and  harbor 
developments  will  then  facilitate  the  optimal 
development  of  other  resources  such  as  minerals, 
crops  and  industry.  Regional  unions  have  been 
formed  for  trade  purposes,  but  have  so  far  been  in- 
effectual in  terms  of  coordinated  economic 
development.  The  enormous  variations  in 
ecomonic,  human  and  physical  factors  in  the  region 
dictate  that  this  situation  must  change  if  significant 
development  is  to  come.  (Casey-Arizona) 
W72-01445 


DIVISION         OF        AGRICULTURAL        AND 
RESOURCE  ECONOMICS, 

Nevada    Univ.,    Reno.    Div.    of  Agricultural   and 

Resource  Economics. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-01466 


THE  FEDERAL  STATE  REGIONAL  CORPORA- 
TION,     ADDITIONAL      ALTERNATIVE      AR- 
RANGEMENTS    FOR     RIVER     BASINS     AND 
OTHER  REGIONS:  THE  FEDERAL-STATE  RE- 
GIONAL GOVERNMENT  CORPORATION, 
National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01478 


INTERSTATE  WATER  COMPACTS,  THE  IN- 
TERSTATE COMPACT  AND  FEDERAL  IN- 
TERSTATE COMPACT, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01479 


FEDERAL-STATE  RELATIONS  IN  WATER 
LAW,  FEDERAL-STATE  RELATIONS  IN  THE 
LAW  OF  WATER  RIGHTS, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-01480 


WATER  AS  A  POTENTIAL  ORGANIZING  CON- 
CEPT IN  URBAN  REGIONS,  10J.  SHEAFFER, 

Chicago  University,  III.  Center  for  Urban  Studies. 
J.  Sheaffer,  G.  Davis,  and  H.  Bonus. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  553,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  September  1971.  129  p,  23  fig,  2  tab, 
68  ref,  7  append.  OWRR  C-1892  (No  3179)  (1). 

Descriptors:  ♦Planning,  'Methodology,  *Water 
resources,  *Optimum  Development  Plans,  *City 
planning,  'Management,  'Decision  making,  Coor- 
dination, Institutional  constraints,  Model  studies, 
Formulation,  Water  policy,  Optimization,  Commu- 
nity development,  Cities,  Systems  analysis,  Ur- 
banization, Interagency  cooperation.  Cities,  Or- 
ganizations. 

Identifiers:  'Organizing  concept.  'Synergism,  'Ur- 
ban systems,  'Metropolitan  water  resource 
management,  Chicago  metropolitan  area,  Denver 
metropolitan  area.  Implementation. 


The  initial  question  was  whether  water  and  water 
management  activities  could  provide  a  basis  for  or- 
ganizing urban  systems  in  such  a  way  that  the 
planning  efforts  would  adequately  deal  with  inter- 
faces between  these  systems  and  thereby  integrate 
the  decision-making  process  itself.  In  response  to 
this  question  an  organizing  concept  was  defined 
and  a  metholology  for  utilizing  this  notion  sug- 
gested. The  organizing  concept  was  defined  as  a 
framework  of  public  action  which  facilitates  the 
identification  and  implementation  of  a  total  urban 
system.  This  framework  utilizes  the  specific  fea- 
tures of  one  problem  area  as  a  catalyst  to  develop 
an  organic  policy  structure  that  meets  the  interre- 
lated problems  and  challenges  of  a  complex  en- 
vironment. Underlying  the  use  of  an  organizing 
concept  is  the  concept  of  synergism.  Synergism  is 
an  effect  which  deals  uniquely  with  total  system 
behavior  rather  than  collective  efforts  of  the  in- 
dividual subsystems,  producing  a  total  -  effect 
greater  than  a  simple  cumulative  consideration  of 
subsystems.  Exploratory  studies  in  the  Chicago  and 
Denver  metropolitan  areas  indicated  that  such  a 
methodology  was  feasible.  It  was  felt  that  within  an 
outlined  context  of  planning  the  idea  of  an  organiz- 
ing concept  certainly  was  a  potentially  useful 
planning  tool  for  the  total  urban  system.  Also,  tena- 
tive  conclusions  indicated  that  in  particular  cir- 
cumstances water  resources  was  a  convenient  and 
useful  organizing  concept. 
W72-01488 


THE  APPLICATION  OF  VALUE  THEORY  TO 
WATER  RESOURCES  PLANNING  AND 
MANAGEMENT, 

Institute    for    the    Study    of    Inquiring    Systems, 

Philadelphia,  Pa. 

R.  E.  Deal,  and  M.  H.  Halbert. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  547,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  November,  1971.  160  p,  36  tab,  4 

append.  OWRRC-2154  (No  3373)  (1). 

Descriptors:  'Evaluation,  'Intangible  benefits,  'In- 
tangible costs,  'National  parks,  'Recreation,  Data 
collections,  Delaware  River,  Methodology,  'Pro- 
ject benefits,  Project  purposes,  'Social  values, 
Statistical  methods,  Surveys,  Value. 
Identifiers:  Delaware  Water  Gap  National  Recrea- 
tion Area,  Factor  analysis. 

A  way  to  measure  non-market  benefits  or  costs  of  a 
project  was  studied  using  the  values  of  those  af- 
fected. The  literature  was  surveyed  to  find  how 
'value'  has  been  defined  and  used,  and  prepared  an 
annotated  bibliography  of  articles  was  surveyed  on 
value  aspects  of  water  resource  projects.  Then 
three  questions  to  ask  about  a  project:  ( 1 )  What 
kinds  of  people  will  this  project  benefit  or  hurt  and 
in  what  ways  will  it  benefit  or  hurt  them;  (2)  How 
much  will  it  benefit  or  hurt  them;  (3)  How  should 
we  combine  the  various  benefits  and  hurts  (or 
costs)  of  individual  people  to  get  a  cost-benefit 
ratio  for  a  project.  Objective  ways  were  suggested 
to  answer  questions  one  and  two,  but  question 
three  could  not  be  answered  without  the  use  of 
judgement.  This  approach  was  demonstrated  in  a 
study  of  the  values  of  449  potential  visitors  to  the 
proposed  Delaware  Water  Gap  National  Recrea- 
tion Area.  This  included  the  development  of  a 
questionnaire  to  identify  the  satisfactions  people 
derived  from  outdoor  recreation,  and  a  method  of 
data  reduction  using  factor  analysis.  Nine  dimen- 
sions were  stated  which  can  be  used  to  describe  the 
ways  people  feel  about  outdoor  recreation. 
W72-01489 


SOLVING  MAJOR  URBAN  PROBLEMS, 

Chicago  Dept.  of  Public  Works,  III. 

M.  Pikarsky. 

Public  Works,  Vol.  102,  No.  9,  p  69-70,  September 

1971. 

Descriptors:  'Environment,  'Planning,  'Decision 
making,  'Management,  'City  planning. 
Identifiers:  'Chicago  Department  of  Public  Works, 
'Urban  problems,  'Public  works,  'Interdisciplina- 
ry approach. 


The  responsibilities  of  Chicago's  Department  of 
Public  Works  include  the  development  and  execu- 
tion of  major  capital  improvement  projects  for  the 
City,  provision  for  architectural,  engineering,  and 
construction  services  to  other  departments,  main- 
tenance, building  operations,  and  map  services. 
Urban  environmental  problems  demand  an  inter- 
disciplinary approach.  A  change  in  organizational 
structure  within  the  Department  occurred  in 
March,  1970.  The  change  provided  for  research 
and  project  development  capability  in  the  Office  of 
the  Commissioner  of  Public  Works.  Previously,  this 
responsibility  was  divided  among  the  bureaus  of  the 
Department.  The  Research  and  Analyses  Division 
handles  the  expansion  of  the  architectural  and  en- 
gineering services  of  the  Department.  Assignments 
are  accepted  on  a  task  basis.  The  Division  does  not 
concentrate  on  basic  or  applied  research,  but  is  in- 
volved with  short-term  study,  analyses  and  review 
directed  toward  problem  and  solution  identifica- 
tion. The  Project  Development  Division  maintains 
the  Department's  Five  Year  Capital  Improvement 
Program,  establishes  priorities,  develops  imple- 
mentation procedures,  and  identifies  supporting 
service  requirements  for  the  projects  involved.  Its 
major  concern  is  the  solution  of  problems  common 
to  the  early  stages  of  a  project.  The  staff  for  these 
divisions  includes  professionals  from  the  physical 
and  social  sciences.  (Strachan-Chicago) 
W72-01562 


ON  MAN  AND  HIS  ENVIRONMENT, 

S.  Z.  Klausner. 

Jossey-Basslnc,  San  Francisco.  1971.  224  p. 

Descriptors:  'Environment,  'Planning,  'Decision 
making,  'Application  methods,  'Management, 
Ecology,  Economics,  Political  aspects,  Social 
aspects.  Air  pollution.  Recreation,  Model  studies, 
Methodology,  Value,  Institutions. 
Identifiers:  'Sociology,  'Implementation,  'Policy 
making,  Voluntaristic  model,  Demography,  Loca- 
tion theory,  Juridical  aspects,  Noise  pollution,  Ab- 
stract concepts,  Social  action. 

Possible  sociological  approaches  to  the  study  of 
man  and  his  environment  are  discussed.  These  ap- 
proaches are  discussed  in  terms  of  their  implemen- 
tation within  the  planning  process.  The  roles  of 
demographers,  ecologists,  and  location  theorists  in 
the  development  of  the  study  of  man  and  his  en- 
vironment are  discussed.  A  voluntaristic  model  of 
the  man-nature  relationship  is  proposed.  This 
model  does  not  separate  the  physical  and  social 
worlds.  Three  levels  of  meaning  within  environ- 
mentally oriented  social  action  are  distinguished: 
(1)  personality  analysis,  (2)  societal  analysis,  and 
(3)  cultural  analysis.  The  author  identifies  four 
subsystems  of  managerial  organizations  which  in- 
fluence environmental  policy:  (1)  economic,  (2) 
policital,  (3)  juridical,  and  (4)  managerial.  Chap- 
ters VI  and  VII  examine  three  environmental 
problems  which  are  usually  regarded  simply  as 
physical  phenomena.  These  three  environmental 
problems,  air  pollution,  noise  and  outdoor  recrea- 
tion, are  discussed  with  respect  to  the  social  action 
which  occurs  in  connection  with  each  problem.  In 
conclusion,  the  author  outlines  some  of  the  possi- 
ble problems  involved  in  environmental  planning. 
Articulation  of  disciplinary  knowledge,  distinguish- 
ment  of  abstract  concepts  and  concrete  facts,  and 
the  integration  of  these  facts  to  personal  and  social 
values,  are  some  fundamental  obstacles  in  any 
planning  process.  The  author  recommends  a  com- 
bination of  disciplinary  research,  demonstration, 
and  implementation  institutes  as  the  solution  to  the 
development  of  knowledge  about  man  and  his  rela- 
tionship to  his  environment.  (Strachan-Chicago) 
W72-01563 


MEASURING    IMPACTS   OF   URBAN    WATER 
DEVELOPMENT, 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
I.  L.  Whitman,  R.  M.  Davis,  and  S.  E.  Goldstone. 
Water  Resources  Bulletin,  Vol  7,  No.  4,  p  661-669, 
August  1971.  1  fig,  6  ref. 
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Descriptors:  *City  planning,  *Social  aspects, 
*Water  resources  development,  'Planning,  'Deci- 
sion making,  'Environment,  'Recreation,  Invest- 
ment. 

Identifiers:  'Inner  city,  'Water-based  recreation, 
'Policy  making,  Economic  environment,  Social  en- 
vironment, Waterway,  Shoreline,  Cleveland,  Ohio. 

The  role  of  water  resources  in  the  urban  economic 
and  social  environment,  particularly  in  the  inner 
city,  has  never  been  established  to  the  degree 
necessary  for  making  informed  decisions  on  invest- 
ments in  urban  waterway  and  shoreline  improve- 
ments. The  basic  tools  for  measuring  psychological 
and  social  impacts  of  waterway  and  shoreline 
developments  in  the  inner  city  have  not  been  fully 
developed  and  utilized  to  date.  However,  through  a 
detailed  analysis  of  the  water  resources  in  the 
urban  core  area  of  Cleveland,  it  appears  that 
deliberate  development  of  water-based  recreation 
and  other  environmental  resources  can  lead  to  im- 
provement in  some  of  the  social  problems  of  the 
inner  city.  In  recreation  analysis,  there  is  currently 
a  great  gap  between  methodologies  that  are  con- 
ceptually sound  and  those  that  have  been  applied 
by  urban  and  water-resources  planning  agencies. 
New  tools  and  methodologies  can  only  be  used  suc- 
cessfully when  public  agencies  are  given  the  institu- 
tional and  policy  means  for  using  them  equitably  in 
light  of  social  needs.  Present  urban-water  planning 
practices  have  been  found  to  be  biased  against  the 
inner  city,  often  unintentionally.  (Strachan- 
Chicago) 
W72-01564 


CULTURAL  ASPECTS  OF  WATER 

RESOURCES  DEVELOPMENT  PAST, 

PRESENT,  AND  FUTURE, 

Oregon  State  Univ.,  Corvallis. 

C.  L.  Smith,  and  T.  C.  Hogg. 

Water  Resources  Bulletin,  Vol.  7,  No.  4,  p  652- 

659,  August  1971.  1  fig,  17ref. 

Descriptors:  'Water  resources  development.  Popu- 
lation, Management,  'Planning. 
Identifiers:    'Cultural   aspects,   'American    West, 
Development,      Economic      growth.      Evolution, 
Human  adaptation,  Planners. 

Attitudes  toward  the  development  of  the  American 
West  have  undergone  important  changes  over  the 
past  century  just  as  the  nature  of  water  resources  as 
factors  in  development  have  changed.  Viewing 
these  changes  processually,  stages  for  water 
resources  definition  and  use  can  be  identified  in  the 
total  process  of  western  cultural  development.  The 
first  stage  involves  the  value  of  water  resource 
development  as  a  stimulus  to  population  and 
economic  growth  in  the  West.  The  second  stage, 
still  in  process,  adopts  a  dominant  cultural  norm 
which  sees  water  resource  development  as  inevita- 
ble if  not  necessary  to  keep  up  with  growth.  A  third 
stage  to  this  evolutionary  process  is  incipient.  Fu- 
ture cultural  values  and  thinking  with  respect  to 
water  resource  development  will  be  to  look  at 
development  as  a  means  for  controlling  or  manag- 
ing both  the  location  and  quantity  of  population 
and  economic  growth.  To  this  end  planners  will 
have  to  become  concerned  with  the  questions  of 
human  adaptation.  Concern  will  have  to  be  given  to 
the  problems  of  making  a  living  which  enables  in- 
dividuals to  meet  the  subsistence  needs  of  self  and 
family,  to  establishing  community  which  provides 
for  cooperation  among  individuals  and  the  manage- 
ment of  conflict,  to  establishing  improved  commu- 
nication which  promotes  interpersonal  interaction, 
and  for  fostering  innovation  which  provides  the 
new  ideas  necessary  to  adapt  to  new  environmental 
situations.  (Strachan-Chicago) 
W72-01565 


FACTORS  IN  THE  COMMUNITY  PERCEPTION 
OF  WATER  RESOURCE  PROBLEMS, 

Ohio  State  Univ.,  Corvallis;  and  Delaware  Univ., 

Newark. 

R.  R.  Dynes,  and  D.  Wenger. 

Water  Resources  Bulletin,  Vol.  7,  No.  4,  p  644- 

65 1 ,  August  1971.7  tab,  2  ref. 


Descriptors:  'Water  resources  development,  'Lo- 
cal governments,  'Flood  control,  Water  pollution 
control,  Planning,  Decision  making.  Social  aspects. 
Identifiers:  'Community  perception,  'Communi- 
ties, 'Water  resource  problems,  'Solutions. 

The  study  explores  the  perception  of  community 
problems,  including  flooding  and  pollution,  among 
leaders  in  four  different  communities,  ranging  in 
size  from  10,000  to  20,000.  Water-related 
problems  were  considered  in  the  context  of  other 
community  problems  which  were  defined  by  these 
leaders.  Among  these  leaders,  water-related 
problems  were  characterized  by  low  salience  and 
by  low  consensus.  In  seeking  solutions,  these 
leaders  see  water  problems  as  being  less  likely  to  be 
solved  at  the  local  community  level  and  to  neces- 
sitate extra-community  assistance.  They  also  see 
water-related  problems  as  requiring  a  relatively  low 
levels  of  community  coordination  and  as  being 
primarily  the  responsibility  of  the  public  sector. 
Local  governmental  leaders  were  seen  as  being 
more  important  in  problem  solving  in  water-related 
problems  than  they  were  in  other  community 
problems.  (Strachan-Chicago) 
W72-01566 


EFFICIENT    MANAGEMENT    POLICIES    FOR 
URBAN  WATER  SUPPLY, 

Cornell  Univ.,  Ithaca,  N.  Y. 

D.  J.  Allee. 

Water  Resources  Bulletin,  Vol.  7,  No.  4,  p  774- 

784,  August  1971.  12  ref. 

Descriptors:  'Water  supply,  'Management,  'Effi- 
ciencies, Welfare  (Economics),  Institutions,  Spe- 
cialization, Economics,  Political  aspects. 
Identifiers:  'Strategies,  'Urban,  'Public  policy, 
'Regional  organization.  Sub-optimization,  Multi- 
ple-function, Multiple  objective. 

This  paper  attempts  to  spell  out  the  difficult  condi- 
tions faced  by  urban  water  supply  managers  in 
achieving  overall  efficiency.  Based  upon  these  con- 
ditions and  changes  that  are  likely  in  the  next 
decade,  it  then  tries  to  suggest  strategies  that  would 
lead  to  even  higher  levels  of  efficiency  in  the  fu- 
ture. A  blending  of  political  and  economic  con- 
cepts is  used  to  make  what  is  hoped  to  be  a  realistic 
analysis.  What  do  we  mean  by  'efficient'.  The  usual 
welfare  economics  definition  is  attainable  only 
under  a  very  special  and  highly  unrealistic  set  of  in- 
stitutional arrangements.  As  soon  as  we  delegate 
responsibility  to  a  specialized  agency  we  provide 
the  opportunity,  indeed  we  make  it  imperative  that, 
in  a  social  sense,  a  sub-optimization  will  take  place. 
From  the  specifics  of  the  indictment  of  this  sub-op- 
timization we  can  learn  something  about  the  oppor- 
tunities for  more  efficient  management  in  the  fu- 
ture. In  general  there  is  an  under-exploitation  of 
multiple-function,  multiple-objective  opportuni- 
ties. The  pressures  for  sub-optimization  hinge  very 
directly  on  the  sources  of  support  and  opposition  to 
the  water  supply  agency.  A  change  requires  the 
creation  of  a  broader  political  base.  The  search  for 
regional  solutions  is  largely  a  political  problem,  and 
probably  the  development  of  flexible,  responsive 
regional  agency,  so  long  sought,  is  still  the  answer. 
(Strachan-Chicago) 
W72-01567 


SOCIO-ECONOMIC  ACCOUNTING  APPLIED 
TO  WATER  RESOURCE  PLANNING, 

Auburn  Univ.,  Auburn,  Ala. 

R.  R.  Criss. 

Water  Resources  Bulletin,  Vol.  7,  No.  4,  p  634- 

639,  August  1971.  6  ref. 

Descriptors:  'Water  resources  development, 
'Planning,  'Management,  Methodology,  Decision 
making.  Social  values.  Cost  analysis,  Model  studies. 
Identifiers:  'Socio-economic  accounting.  Social 
measurement.  Interdisciplinary  research,  Social 
sciences. 

The  growing  social  consciousness  and  concern  with 
human  well-being  has  resulted  in  numerous  water 
resource  use  and  control  programs,  the  results  of 


which  must  be  measured  not  in  the  customary 
monetary  terms,  but  rather  in  terms  of  social  and 
human  welfare.  Interdisciplinary  research  offers 
the  greatest  promise  of  yielding  fruitful  results  in 
establishing  planning  methodology  that  would 
result  in  a  maximum  utilization  of  funds  available 
for  water  resource  programs.  Working  with  the 
various  social  science  disciplines,  accountants  have 
begun  research  in  social  measurement  thus  opening 
the  door  to  a  new  field  of  accountancy  known  as 
socio-economic  accounting.  The  development  of 
social  accounting  systems  will  improve  water 
resource  management  by  projecting  heretofore  un- 
measurable  social  values  into  the  management 
decision  making  process.  (Strachan-Chicago) 
W72-01568 


A  RIVER-WASHED  MOUNTAIN  CUT  -  OPEN 
WAYS  FOR  URBAN  RENEWAL, 

Corps  of  Engineers,  Washington,  D.C. 

Mary  Ann  Striffler. 

Water  Spectrum,  Vol.  3,  No.  3,  p  12-19,  Fall  1971. 

9  photo. 

Descriptors:  'Urban  renewal,  'Cutoffs,  'Highway 

relocation,   'Railroad   relocation,   'Coordination, 

Pollution   abatement,   Flood   control,   Recreation 

facilities.  Drainage  engineering. 

Identifiers:  'Pikeville,  Kentucky,  'Mountain  cut, 

•Riverwashed,  ''Open  cut',  'Cooperation,  'River 

relocation. 

The  City  of  Pikeville,  Kentucky  is  engaged  in  a  $25 
million  endeavor  to  solve  its  problems.  The  project, 
which  requires  the  cooperation  and  coordination  of 
13  different  agencies,  involves  an  'open  cut'  in  the 
mountains  redirecting  the  Levisa  Fork  of  the  Big 
Sandy  River,  U.S.  Highway  23,  and  the  Chesapeake 
and  Ohio  (C  and  O)  Railway  Company  line.  The 
project  will  also  connect  U.S.  Highway  119  with 
the  relocated  U.S.  Highway  23,  and  will  provide  a 
major  internal  access  throughfare  for  Pikeville.  The 
railway  freight  station  and  coal  loading  facilities 
will  be  placed  outside  the  city.  Additional  plans  in- 
clude the  rehabilitation  of  the  airport,  the  construc- 
tion of  a  convention  center,  and  development  of 
part  of  the  river  for  recreational  facilities.  The  re- 
routing of  the  river  will  provide  more  developable 
land,  part  of  which  will  be  used  for  public  housing 
facilities,  and  the  control  of  all  future  floods.  The 
removal  of  the  railroad  will  alleviate  the  traffic  con- 
gestion, pollution,  and  will  unify  the  community. 
Construction  on  the  project  will  relieve  some  of  the 
employment  problems.  The  Army  Corps  of  En- 
gineers is  acting  as  a  'general  project  manager'  over 
all  the  government  agencies,  the  C  and  O  Railway 
Company,  and  private  interests  which  are  involved. 
The  Corps  will  also  be  responsible  for  the  solution 
of  the  drainage  problems  once  the  river  is  removed. 
The  'open  cut'  will  instigate  the  process  of  urban 
renewal.  (Strachan-Chicago) 
W72-01570 


WATER     RESOURCE     PROJECTS     OF     THE 
CORPS  OF  ENGINEERS. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-01675 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


LOW-COST    WATER    TREATMENT    SOLVES 
DISPOSAL  PROBLEMS, 

Gulf  Oil  Co,  Bakersfield,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-01146 


ENVIRONMENTAL       RESOURCE       ALLOCA- 
TION, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01349 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


SOLUTIONS  TO  POLLUTION:  SOME  GIVING 
AND  TAKING, 

Clemson  Univ.,  S.C.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01350 


INSTITUTIONAL  DESIGN  FOR  WATER 
QUALITY  MANAGEMENT:  A  CASE  STUDY  OF 
THE  WISCONSIN  RIVER  BASIN,  VOL  6,  SEC- 
TION H  -  THE  NATURE  OF  MINIMUM  COST 
SYSTEMS  FOR  WATER  QUALITY  MANAGE- 
MENT ON  THE  WISCONSIN  RIVER, 
Wisconsin  Univ.,  Madison.  Dept.  of  Industrial  En- 
gineering; and  Wisconsin  Univ.,  Madison.  Dept.  of 
Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01486 

INSTITUTIONAL  DESIGN  FOR  WATER 
QUALITY  MANAGEMENT:  A  CASE  STUDY  OF 
THE  WISCONSIN  RIVER  BASIN,  VOL  3,  SEC- 
TION D  -  THE  DEVELOPMENT  OF  PREDIC- 
TIVE WATER  QUALITY  MODELS, 
Wisconsin  Univ.,  Madison.  Dept.  of  Industrial  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01487 


SEWERAGE       AUTHORITY       SOLVES      THE 
'CREDIT  CRUNCH', 

Manganaro,  Martin  and  Lincoln,  New  York. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-01502 


A  SYSTEM  OF  WASTE  DISCHARGE  RIGHTS 
FOR  THE  MANAGEMENT  OF  WATER  QUALI- 
TY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01575 


6D.  Water  Demand 


WATER  FOR  INDUSTRY  AND  AGRICULTURE 
IN  WASHINGTON  COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.,      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  03E. 

W72-01399 


AN  APPRAISAL  OF  GROUND  WATER  FOR  IR- 
RIGATION IN  THE  WADENA  AREA,  CEN- 
TRAL MINNESOTA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-01432 


THE  CONCEPT  OF  REASONABLE  BENEFI- 
CIAL USE  IN  THE  LAW  OF  SURFACE 
STREAMS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-01656 


Present  laws  dealing  with  water  polluters  are  in- 
adequate. Enforcement  procedures  are  cumber- 
some, imprecise,  and  in  many  cases  there  are  no 
specific  penalty  provisions.  Representative  Poff 
considers  President  Nixon's  major  porposals  aimed 
at  increasing  the  enforcement  power  of  the  Depart- 
ment of  the  Interior.  First,  jurisdiction  is  sought 
over  boundary  and  ground  waters  of  the  United 
States  affected  by  pollution  in  the  contiguous  zone 
which  extends  nine  miles  beyond  the  three  mile 
limit,  and  the  high  seas  where  they  are  con- 
taminated by  United  States  discharges.  Secondly, 
the  President  has  proposed  that  states  establish  new 
water  quality  standards  based  on  discharge  require- 
ments, thereby  enabling  allocation  of  wastes  ac- 
cording to  the  capacity  of  receiving  waters. 
Another  primary  objective  of  the  enforcement  ap- 
proach is  to  establish  new  tools  with  which  to  move 
against  polluters,  and  to  shorten  the  time  lapse 
between  a  conference  and  the  time  when  it  may  be 
necessary  to  take  an  individual  polluter  to  court. 
This  would  be  accomplished  by  eliminating  the 
hearing  state  and  going  directly  from  an  enforce- 
ment conference  to  the  courts.  Penalties  include 
$10,000  a  day  fines  for  noncompliance  as  well  as 
injunctive  relief.  (Horwitz-Florida) 
W71-02670 


CLEAN  WATER  ACT  NEEDS  CHANGES, 

House  of  Representatives,  Washington,  D.C. 
John  D.  Dingell. 

Congressional  Record,  Vol  117,  No  28,  p  E  1486- 
87  (daily  ed  March  4,  1971).  2  p. 

Descriptors:  *Government  finance,  *Water  pollu- 
tion control,  *Sewage  treatment,  *Treatment 
facilities,  *Cities,  *  Federal  government,  Local 
governments,  Financing,  Costs,  Grants,  Capital 
supply,  Water  pollution,  Water  quality,  Water 
quality  control,  Pollution  abatement,  Water 
resources,  Water  law,  Legal  aspects,  Sewage, 
Sewage  disposal,  Waste  disposal,  Waste  treatment. 
Identifiers:  *Clean  Water  Restoration  Act. 

The  Mayor  of  Detroit,  the  National  League  of  Ci- 
ties, and  the  U.S.  Conference  of  Mayors,  appeared 
before  the  Senate  Subcommittee  on  Air  and  Water 
Pollution  to  suggest  changes  in  the  Clean  Water 
Restoration  Act  of  1966.  All  cities  are  having  sewer 
problems  and  must  develop  responsible  methods 
for  purifying  and  disposing  of  sewage  waste.  Since 
the  passage  of  the  Act,  many  cities  have  received 
some  assistance  in  constructing  waste  treatment 
works,  but  Detroit  has  not  received  what  it  was 
promised  and  has  had  to  raise  the  federal  share  it- 
self. This  is  difficult  because  Detroit  is,  as  most 
major  cities,  experiencing  severe  financial  difficul- 
ties. Three  obstacles  to  the  present  program  are 
that:  ( 1 )  federal  money  is  grossly  inadequate  to 
meet  the  needs;  (2)  there  is  little  relation  between 
the  allocation  of  federal  funds  and  the  magnitude 
of  a  city's  problem;  and  (3)  federal  money  has 
come  in  uncertain  fits  and  starts,  making  long-term 
planning  impossible.  The  Environmental  Protec- 
tion Agency  threatened  legal  action  if  water  pollu- 
tion cleanup  was  not  expedited.  The  federal 
government,  however,  has  not  provided  its  share. 
The  cities  need  the  help  and  understanding  of  the 
President  and  the  Congress.  (Robinson-Florida) 
W72-01121 


In  introducing  expanded  water  pollution  legisla- 
tion. Senator  Muskie  of  Maine  noted  that  after  six 
years  the  federal  water  quality  program  is  still 
lagging  behind  Congressional  goals.  This  lag  is  due 
to  inadequate  funding,  delays  in  implementing 
established  standards,  and  the  inaction  of  a  majori- 
ty of  states  in  adopting  standards  for  all  interstate 
waters.  His  amendment  to  the  Federal  Water  Pollu- 
tion Control  Act  authorizes  two  and  a  half  billion 
dollars  in  federal  grants  for  each  of  the  next  five 
years:  the  federal  share  of  twenty-five  billion  dol- 
lars worth  of  waste  treatment  plants.  It  provides  in- 
centives to  encourage  river  basin  development,  the 
financing  of  treatment  systems  for  all  sources  of 
basin  wastes,  and  the  extension  of  water  quality 
standard  programs  to  all  navigable  waters.  It  also 
provides  the  following  requirements:  ( 1 )  all  new  in- 
dustrial facilities  must  use  navigable  pollution  con- 
trol technology,  (2)  enforceable  effluent  standards 
and  compliance  schedules  to  be  included  in  impli- 
mentation  plans,  (3)  all  standards  must  be  adopted 
within  a  statutory  deadline,  and  (4)  new  industrial 
facilities  must  be  certified  by  state  and  federal 
governments.  Tighter  federal  enforcement 
procedures  are  provided  with  citizen  suits  being 
permitted.  Provisions  are  specified  to  assure  quality 
protection  in  territorial  seas  through  the  regulation 
of  ocean  dumping.  (Shelnut-Florida) 
W72-01215 


FASCELL  INTRODUCES  LEGISLATION  TO 
CONTROL  OCEAN  DUMPING, 

House  of  Representatives,  Washington,  D.C. 

D.  B.  Fascell. 

Congressional  Record,  Vol   117,  No   16,  p  E670 

(daily  ed  February  11,  1971).  1  p. 

Descriptors:  "United  States,  "Environmental  ef- 
fects, *  Waste  disposal,  "Oceans,  "Legislation, 
Military  aspects,  Water  pollution,  Water  pollution 
control,  Legal  aspects,  Federal  government,  Ad- 
ministrative agencies.  Radioisotopes,  Chemicals, 
Biological  warfare,  International  waters,  Oil  indus- 
try. 

Congressman  Dante  Fascell  of  Florida  has  ex- 
pressed alarm  at  indiscriminate  ocean  dumping.  He 
has  introduced  legislation  aimed  at  the  following 
problems:  ( 1 )  a  lack  of  national  policy  on  ocean 
dumping,  (2)  the  growing  volume  of  waste  materi- 
als dumped  into  the  ocean,  (3)  the  inadequacy  of 
current  regulatory  authorities  to  handle  the 
problem,  and  (4)  the  need  for  effective  interna- 
tional action.  Beginning  on  the  international  level, 
a  Fascell  resolution  calls  for  an  international  agree- 
ment to  prohibit  dumping  and  provide  the  necessa- 
ry framework  for  review  and  enforcement.  In  the 
field  of  national  policy,  Fascell  proposes  a  bill  em- 
powering the  Environmental  Protection  Agency 
with  the  final  authority  within  the  executive  branch 
for  approval  of  any  plan  to  discharge  military  or 
waste  material  in  international  waters.  To  provide 
regulation  and  review  of  the  disposal  of  military 
material,  he  is  introducing  a  resolution  requiring 
that  before  any  new  munition  or  chemicals  can  be 
introduced  into  the  United  States  arsenal,  there 
must  first  be  formulated  and  approved  by  the 
Agency  a  specific  date  by  which  it  must  be  disposed 
and  the  means  of  disposal.  Provisions  for  im- 
mediate review  are  also  provided. 
W72-01216 


6E.  Water  Law  and  Institutions 


TOUGHER    ENFORCEMENT   OF   POLLUTION 

CONTROLS, 

R.  H  Poff. 

Congressional  Record,  Vol  1  16,  No  24,  p  H  1151- 

52  (daily  ed.  February  23,  1970).  2  p. 

Descriptors:  "Political  aspects,  "Water  pollution 
control,  "Project  planning,  "Remedies,  Federal 
government,  State  governments,  Jurisdiction,  Pol- 
lution abatement,  Legal  aspects,  Standards, 
Damages,  Administration,  Administrative  agen- 
cies, Waste  disposal,  Standards,  Treatment  facili- 
ties, Water  conservation. 


INTRODUCTION  OF  THE  NATIONAL  WATER 
QUALITY  STANDARDS  ACT  OF  1971, 

Senate,  Washington,  D.C. 

E.  S.  Muskie. 

Congressional  Record,  Vol  117,  No  9,  p  S670-72 

(daily  ed  February  2,  1971).  3  p. 

Descriptors:  "United  States,  "Water  quality  con- 
trol, "Standards,  "Legislation,  Government 
finance,  Water  pollution,  Water  pollution  control, 
Federal  government,  State  governments,  Adminis- 
trative agencies,  Administration,  Treatment  facili- 
ties. Financing,  Grants,  Legal  aspects,  Water  pollu- 
tion sources,  Adjudication  procedure. 
Identifiers:  "Water  Pollution  Control  Act,  Clean 
Water  Restoration  Act. 


INTRODUCTION  OF  A  BILL  TO  ESTABLISH 
AN  IMMEDIATE  PROGRAM  FOR  THE 
PREVENTION  OF  OCEAN  POLLUTION, 

Senate,  Washington,  D.C. 

J.  C.  Boggs. 

Congressional  Record,  Vol  1 17,  No  39,  p  S337  1-73 

(daily  ed  March  19,  1971).  3  p. 

Descriptors:  "Permits,  "Waste  disposal,  "Federal 
government,  "Legislation,  "Oceans,  Ships,  United 
States,  Administration,  Administrative  agencies. 
Legal  aspects,  Water  pollution,  Water  pollution 
control,  Pollutants,  Regulation,  Environmental  ef- 
fects, Continental  shelf,  Pollution  abatement. 
Water  pollution  sources. 
Identifiers:  "Water  Pollution  Control  Act. 


69 


Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


Senator  Boggs  of  Louisiana  introduced  the  Emer- 
gency Water  Pollution  Prevention  Act  of  1971,  a 
bill  to  amend  the  Federal  Water  Pollution  Control 
Act.  It  would,  upon  enactment,  declare  an  im- 
mediate moratorium  on  any  ocean  disposal  of  pol- 
luting material.  During  the  six-month  period  fol- 
lowing enactment,  the  Environmental  Protection 
Agency  would  be  required  to  develop  regulations 
on  the  future  control  of  ocean  dumping  through  a 
permit  system.  A  permit  would  be  required  to  load 
any  vessel  with  materials  that  are  to  be  discharged 
into  the  ocean,  and  the  Agency  could  grant  a  per- 
mit only  if  the  discharge  would  not  prove  harmful 
to  the  environment.  Violation  of  the  dumping 
prohibition  or  the  subsequent  permit  system  would 
be  subject  to  the  civil  penalty  of  not  more  than 
$25,000.  The  bill  further  limits  future  dumping  to 
areas  beyond  the  Continental  Shelf  of  North  Amer- 
ica. Three  newspaper  articles  relating  to  ocean  pol- 
lution through  arsenic  dumping  are  set  forth.  (Shel- 
nut-Florida) 
W72-01218 


MONROE  COUNTY  CONSERVATION  ASS'N  V. 
HANSEN  (DENIAL  OF  MOTION  FOR  TEMPO- 
RARY INJUNCTION  TO  PREVENT  DUMPING 
DREDGE  SPOILS  INTO  LAKE  ONTARIO). 

1  Environmental  L.  Rep.  20362-20364  (W.D.  N.Y. 
June  1,  1971). 

Descriptors:  "United  States,  *Lake  Ontario, 
'Water  pollution  sources,  'Waste  disposal, 
'Dredging,  Water  pollution,  Administrative  deci- 
sions, Rivers,  Navigable  rivers,  Ships,  Administra- 
tive agencies,  Water  pollution  control,  Water  pol- 
lution effects,  Water  quality,  Water  quality  control, 
Lakes,  Judicial  decisions,  Legal  aspects,  Legisla- 
tion, Rivers  and  Harbors  Act,  Pollutants,  Pollution 
abatement,  Spoil  banks. 

In  an  action  to  enjoin  defendant  Corps  of  Engineers 
from  the  open-water  dumping  of  dredge  spoils  into 
Lake  Ontario,  plaintiff  conservation  association 
moved  for  a  preliminary  injunction.  The  dredging 
sought  to  be  enjoined  was  authorized  by  Congress 
to  render  a  river  navigable  for  commercial  deep- 
draft  vessels.  Plaintiff  contended  the  dumping  of 
dredge  spoils  would  further  pollute  Lake  Ontario. 
In  the  Rivers  and  Harbors  Act  of  1970,  Congress 
recognized  the  problem  of  dredge-spoils  disposal, 
but  deferred  mandatory  alternative  disposal 
methods.  Moreover,  the  President,  by  executive 
order,  had  established  a  timetable  for  pollution 
abatement  in  federal  projects.  Since  the  proposed 
disposal  would  violate  neither  timetable,  nor  cause 
irreparable  harm  to  the  Lake,  which  was  already 
polluted,  the  United  States  District  Court,  Western 
District  of  New  York,  denied  plaintiffs  motion  for 
a  temporary  injunction.  Although  the  court 
doubted  plaintiff's  ability  to  maintain  the  action 
without  the  consent  of  the  sovereign,  the  decision 
on  the  motion  was  not  based  on  sovereign  immuni- 
ty. (Hart-Florida) 
W72-01229 


CASCO  V.  GOTBAUM  (MUNICIPAL  TREAT- 
MENT FACILITY  WORK  STOPPAGE  EN- 
JOINED AS  MALICIOUS  POLLUTION  OF  THE 
ENVIRONMENT). 

323  N.Y.S. 2d  742-751  (SupCt  1971). 

Descriptors:  'New  York,  'Labor  unions,  'Sewage 
disposal,  'Public  rights,  Public  health,  Sewage 
treatment,  Treatment  facilities,  Cities,  Environ- 
mental effects,  Discharge  (Water),  Domestic 
wastes,  Navigable  waters,  Water  pollution,  Or- 
ganizations, Legislation,  Remedies,  Damages, 
Local  governments,  Judicial  decisions,  Legal 
aspects,  Economic  impact,  Labor,  Municipal 
wastes. 

Plaintiffs,  public  officials  representing  a  county  and 
various  towns,  charged  defendant  union  leaders 
with  conspiring  and  causing  unlawful  acts  of  work 
stoppage  and  coercion  at  municipal  pollution  con- 
trol plants,  pumping  stations  and  yards.  Plaintiffs 
contended  the  acts  resulted  in  the  contamination  of 


Long  Island  Sound  waters,  and  sought  a  permanent 
injunction,  along  with  compensatory  and  punitive 
damages.  Defendants  moved  to  dismiss  the  com- 
plaint, alleging  that  plaintiffs  lacked  standing  to 
sue,  and  that  no  damage  had  been  proven.  Defen- 
dants contended  that  the  Taylor  Law,  relating  to 
strikes  by  municipal  employees,  sections  of  both 
the  Public  Health  Law  and  the  Navigation  Law, 
and  the  common  law  supported  their  motion.  The 
Supreme  Court,  Special  Term,  Nassau  County, 
Part  1,  denied  the  motion,  holding  as  a  new  rule 
that  persons  maliciously  polluting  the  environment 
may  be  enjoined  by  the  chief  executive  officer  of  a 
county  or  town  whose  residents  are  adversely  af- 
fected by  the  offensive  conduct  or  by  private 
citizens  reasonably  affected.  Offensive  effect  in- 
cludes economic  loss,  health  hazard,  recreational 
or  aesthetic  impairment,  and  destruction  of  wil- 
dlife. Additionally,  compensatory  damages  as 
proven  and  punitive  damages  for  deliberate  disre- 
gard of  other  environmental  rights  are  recoverable. 
(Rees-Florida) 
W72-01231 


UNITED  STATES  V.  UNITED  STATES  STEEL 
CO.  (VALIDITY  OF  INFORMATION  CHARG- 
ING VIOLATION  OF  REFUSE  ACT). 

328  F.  Supp.  354-360  (N.D.  Ind  1970). 

Descriptors:  'Rivers  and  Harbors  Act,  'Pollution 
abatement,  'Water  pollution  control.  Riparian 
rights,  Judicial  decisions,  Standards,  Water  quality 
control,  Water  pollution.  Industrial  wastes,  Legal 
aspects,  Federal  government,  Legislation,  Naviga- 
ble waters,  Riparian  land,  Waste  disposal. 

Defendant  corporation  had  been  charged  with 
depositing  refuse  in  navigable  waters  in  violation  of 
the  Refuse  Act.  Defendant  contended  that  the  in- 
formation was  defective  because:  ( I )  it  failed  to  al- 
lege that  defendant  acted  wilfully  and  knowingly, 
(2)  the  Act  only  covers  pollution  which  obstructs 
navigation,  (3)  defendant  was  complying  with 
federal  water  quality  standards,  (4)  the  Refuse  Act 
is  unconstitutionally  vague,  (5)  the  Act  deprived 
him  of  his  riparian  rights  without  just  compensa- 
tion, (6)  the  Refuse  Act  and  Control  Act  together 
formed  an  unconstitutional  scheme  of  regulation, 
and  (8)  the  information  failed  to  allege  that  the 
prosecution  was  undertaken  at  the  request  of  the 
Secretary  of  the  Army  or  other  authorized  person. 
The  court  reasoned  that  violation  of  the  act  was  an 
act  malum  prohibitum,  not  malum  in  se,  and  could 
be  made  the  subject  of  strict  criminal  liability  re- 
gardless of  the  effect  on  navigation  or  whether  or 
not  federal  water  quality  standards  are  violated. 
Since  defendant  did  not  allege  riparian  rights  in  the 
property  prior  to  the  Refuse  Act,  the  property  was 
subject  to  the  restrictions,  and  there  was  no  denial 
of  just  compensation.  The  courts  upheld  the  infor- 
mation as  proper.  (Gallagher-Florida) 
W72-01235 


UNITED  STATES  V  MAPLEWOOD  POULTRY 
CO.  (APPLICABILITY  OF  RIVERS  AND  HAR- 
BORS ACT  TO  WASTE  DISCHARGES  NOT  IM- 
PAIRING NAVIGATION). 

327  F.  Supp.  686-688  (N.D.  Me  1971). 

Descriptors:  'Rivers  and  Harbors  Act,  'Industrial 
wastes,  'Water  pollution  control,  'Navigation, 
Wastes,  Bays,  United  States,  Legislation,  Water 
pollution,  Water  pollution  sources,  Water  quality, 
Water  quality  control,  Pollutants,  Pollution  abate- 
ment, Remedies,  Legal  aspects,  Judicial  decisions. 
Identifiers:  'Federal  Water  Pollution  Control  Act. 

Plaintiff  United  States  obtained  an  indictment 
against  defendant  poultry  companies  for  violation 
of  the  Rivers  and  Harbors  Act.  Following  pleas  of 
nolo  contendere,  defendants  moved  for  arrest  of 
judgment,  arguing  that:  ( I )  the  Rivers  and  Harbors 
Act  was  never  intended  to,  and  does  not,  apply  to 
discharges  not  affecting  navigation  (it  was  stipu- 
lated that  defendants'  discharges  did  not  impair 
navigation);  and  (2)  to  the  extent  that  the  Rivers 
and  Harbors  Act  applies  to  discharges  not  affecting 


navigation,  it  has  been  superseded  by  the  more 
comprehensive  standards  of  the  Federal  Water  Pol- 
lution Control  Act  (FWPCA).  The  Federal  District 
Court,  however,  noted  that  the  Rivers  and  Harbors 
Act  prohibited  discharges  of  any  refuse  matter  of 
any  kind  or  description  whatever,  and  concluded 
that  the  Act  applied  to  the  disputed  discharges. 
Furthermore,  the  court  noted  that  section  1 1 74  of 
the  FWPCA  specifically  provides  that  it  shall  not 
affect  or  impair  the  Rivers  and  Harbors  Act  provi- 
sions. Hence  the  motion  for  arrest  of  judgment  was 
denied.  (Hart-Florida) 
W72-01236 


FREEMAN  V.  CONTRA  COSTA  COUNTY 
WATER  DISTRICT  (PREVENTION  OF  CON- 
TAMINATION OF  PUBLIC  WATER  SUPPLY 
FROM  AUXILIARY  WATER  SUPPLY  BACK- 
UP). 

95  CalRptr  852-856  (DistCtApp  1971). 

Descriptors:  'California,  'Water  supply,  'Ad- 
ministrative agencies,  'Water  pollution,  Adminis- 
trative decisions,  Legal  aspects,  Legislation,  Regu- 
lation, Eminent  domain.  Condemnation,  Water 
wells,  Water  pollution  control.  Water  pollution 
sources,  Water  quality  control,  Water  quality. 

Plaintiff  homeowners  sought  to  enjoin  defendant 
water  district  from  terminating  their  water  supply. 
Plaintiffs  maintained  wells  on  their  respective  pro- 
perties for  such  purposes  as  gardening  and  car- 
washing.  These  auxiliary  systems  were  not  con- 
nected to  the  public  water  system  operated  by  de- 
fendant. Nevertheless,  defendant  required  plain- 
tiffs to  purchase  devices  to  prevent  backup  of  water 
from  the  auxiliary  system  into  the  public  system 
and  concomitant  contamination,  under  threat  of 
termination  of  the  public  water  supply.  Plaintiffs 
argued  that  defendant's  action  was  a  taking  without 
compensation  and  an  unreasonable  exercise  of  the 
police  power.  The  California  Court  of  Appeal 
stated  that  no  exercise  of  eminent  domain  power 
was  present.  Administrative  regulations  required 
protective  devices  for  actual  and  potential  cross- 
connections.  Stating  that  the  state  may  take 
reasonable  steps,  before  the  public  safety  is 
harmed,  to  protect  a  public  water  supply  from 
potential  contamination,  the  court  held  that  defen- 
dant's threat  pursuant  to  the  regulation  was 
reasonable.  Plaintiffs'  contentions  were  summarily 
rejected.  (Hart-Florida) 
W72-01244 


COLGATE-PALMOLIVE  CO.  V.  HOSKINSON 
(CONSENT  JUDGMENT  REGARDING  THE  EN- 
FORCEMENT OF  AN  ORDINANCE  REGULAT- 
ING THE  SALE  OF  DETERGENTS  CONTAIN- 
ING PHOSPHORUS). 

Orlando  Civil  Case  No.  71-53  (M.  D.  Fla.,  May  13, 
1971). 

Descriptors:  'Water  pollution  control, 
'Phosphorus,  'Detergents,  'Water  pollution 
sources,  Regulation,  Judicial  decisions,  Local 
governments,  Water  pollution,  Legal  aspects,  Ju- 
risdiction, Federal  government,  Phosphates, 
Phosphorus  compounds,  Water  conservation,  Ad- 
ministration, Water  policy,  Water  quality  control. 

Plaintiff  detergent  manufacturing  companies 
sought  an  injunction  to  stop  the  enforcement  of  a 
pollution  control  ordinance  by  defendant  Board  of 
County  Commissioners.  Defendant  passed  an  or- 
dinance prohibiting  the  sale  or  distribution  of  de- 
tergents containing  more  than  8.7%  phosphorous 
after  March  31,  1971,  and  prohibiting  the  sale  of 
detergents  containing  any  phosphorus  after  Janua- 
ry 1,  1972.  The  trial  court  denied  plaintiffs'  motion 
for  a  preliminary  injunction.  The  parties  then 
agreed  to  enter  a  consent  judgment,  not  to  con- 
stitute evidence  or  admission  by  either  party  with 
respect  to  any  issue  of  fact  or  law  contained  in  the 
judgment.  Plaintiffs  agreed  to  comply  with  the  or- 
dinance by  either  selling  detergents  which  com- 
plied with  the  established  requirements  or  by  not 
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selling  detergens  in  the  county.  The  parties  agreed 
to  meet  from  time  to  time  to  review  developments 
relating  to  the  control  of  pollution  resulting  from 
detergents  containing  phosphorus.  Defendant 
agreed  not  to  enforce  the  present  statute  or  any 
new  statutes  restricting  the  use  of  phosphorus  in 
detergents  until  1 20  days  after  a  formal  hearing  at 
which  the  plaintiffs  could  be  afforded  an  opportu- 
nity to  be  heard.  (Horwitz-Florida) 
W72-01247 


PEOPLE  EX  REL  COUNTY  OF  DU  PAGE  V 
SMITH  (CONSITUTIONALITY  OF  A  SEWAGE 
AND  POLLUTION  CONTROL  ACT). 

173  NE  2d  485-493  (111.  1961). 

Descriptors:  'Illinois,  'Government  finance, 
•Sewage  treatment,  'Environmental  effects,  Judi- 
cial decisions,  Legal  aspects,  Water  law,  Local 
governments,  Legislation,  Planning,  Water  pollu- 
tion control,  Taxes,  Treatment  facilities,  Sewage 
disposal,  Costs,  Financing,  Human  population,  Dis- 
tribution patterns,  Regulation. 
Identifiers:  'Mandamus. 

Plaintiff  county  sought  to  use  a  mandamus  action 
to  test  the  validity  of  an  act  for  sewage  and  pollu- 
tion control  in  certain  counties.  Plaintiff  sued  to 
force  defendant  county  treasurer  to  comply  with 
the  act.  Defendant  contended  that  sewage  treat- 
ment plants  were  not  authorized  by  the  act,  and 
counties  could  not  require  connection  to  their 
sewer  systems.  Defendant  also  contended  that 
sewage  service  charges  were  unconstitutional,  and 
part  of  the  act  was  invalid  in  depriving  defendant  of 
custody  of  public  funds.  The  Supreme  Court  of  Il- 
linois quashed  the  writ  of  mandamus  issued  by  the 
lower  court  and  held  that  a  statute  should  be  in- 
terpreted to  include  the  right  to  use  the  means 
necessary  to  the  beneficial  exercise  of  the  expressly 
conferred  powers.  The  act  therefore  enabled  coun- 
ties to  enact  resonable  ordinances  including  provi- 
sions for  sewage  treatment  plants.  The  Court,  how- 
ever, quashed  the  writ  because  the  act  improperly 
allowed  plaintiff  to  strip  a  constitutional  officer  of 
the  absolute  custody  of  public  funds.  (Johnson- 
Florida) 
W72-01249 


NEWMAN  V.  NELSON  (INSUFFICIENT 
EVIDENCE  TO  PROVE  PUNITIVE  DAMAGES 
FOR  POLLUTION  OF  POND  BY  CRUDE  OIL 
FROM  STORAGE  TANK  SEEPAGE). 

350  F  2d  602-606  ( 10th  Cir.  1965). 

Descriptors:  'Kansas,  'Water  pollution,  'Farm 
ponds,  'Livestock,  Damages,  Compensation,  Oil 
industry.  Oil  fields,  Oil  wells,  Saline  water  intru- 
sion. Storage  tanks,  Seepage,  Water  pollution  ef- 
fects, Stream  pollution,  Water  utilization,  Compet- 
ing uses,  Remedies,  Legislation,  Legal  aspects,  Ju- 
dicial decisions. 
Identifiers:  'Punitive  damage. 

Plaintiffs  sought  actual  and  punitive  damages  for 
the  pollution  of  a  stock  pond  caused  by  escaping 
crude  oil  from  defendant's  oil  lease  operations.  De- 
fendant used  a  bolted  storage  tank  to  hold  crude  oil 
until  a  sufficient  quantity  accumulated  for  gauging 
and  sale;  escaping  oil  seeped  into  the  pond  affect- 
ing plaintiffs'  livestock.  On  appeal  defendant  con- 
tended a  directed  verdict  shoudl  have  been  granted 
on  the  issue  of  punitive  damages  for  lack  of  sup- 
porting evidence.  Defendant  did  not  dispute  the 
award  of  compensatory  damages  under  the  doc- 
trine of  liability  without  fault.  The  United  States 
Tenth  Circuit  Court  of  Appeals  reversed  the  puni- 
tive damages  award,  holding:  ( 1 )  plaintiffs  failed  to 
show  facts  inferring  a  reckless  indifference  by  de- 
fendant toward  the  property  rights  of  plaintiffs  and 
(2)  defendant  was  not  shown  to  have  maintained 
persistently  any  private  nuisance.  According  to  the 
theory  of  'retrospective  presumption'  if  equipment 
is  shown  to  be  dilapidated  after  the  leak  and 
seepage,  it  must  be  presumed  to  have  been 
dilapidated  at  the  time  of  the  action.  This  theory, 


however,  can  not  be  used  to  prove  any  reckless  in- 
difference by  defendant.  (Rees-Florida) 
W72-01251 


NIXON  TRD2S  TO  FOLLOW  MUSKIE'S 
CLEANUP  ACT. 

Business  Week,  p  21-22,  February  6,  1971.  2  p. 

Descriptors:  'Political  aspects,  'Pollution  abate- 
ment, 'Financing,  'Legislation,  Legal  aspects, 
Federal  government,  Standards,  Permits,  Water 
pollution,  Water  pollution  control,  air  pollution. 
Waste  disposal,  Oceans,  Water  pollution  sources, 
Environment,  Budgeting,  Government  finance.  In- 
terstate rivers,  Navigable  waters,  Pesticides, 
Gasoline,  Fuels,  Sulfur. 

The  political  realities  behind  pollution  control 
legislation  for  1972  are  considered,  with  emphasis 
upon  the  divergent  approaches  of  President  Nixon 
and  Senator  Muskie  to  the  problem.  President  Nix- 
on's most  significant  proposal  is  a  toxic  substances 
control  act  which  would  require  any  company 
planning  to  sell  a  new  chemical  to  notify  the  En- 
vironmental Protection  Agency  four  months  ahead 
of  marketing  time.  The  agency  would  then  decide 
whether  the  substance  was  environmentally  safe 
and  therefore  eligible  for  sale.  Other  proposed 
legislation  for  1972  includes  provisions  dealing 
with:  ( 1 )  extending  water  quality  standards  from 
interstate  waters  to  all  navigable  waters;  (2)  ex- 
panding the  E.P.A.'s  power  to  review  the  safety  of 
pesticides,  and  allowing  the  Agency  to  suspend  im- 
mediately any  pesticide  deemed  harmful  to  the  en- 
vironment; (3)  permitting  the  agency  to  set  noise 
standards  for  products;  (4)  reintroducing  a  tax  on 
leaded  gasoline  and  imposing  a  new  tax  on  the  sul- 
fur content  of  fuels;  and  (5)  prohibiting  the  ocean 
dumping  of  wastes  without  an  agency  permit.  The 
major  political  controversy  seems  to  be  centered 
around  the  financing  of  these  projects,  with  Sena- 
tor Muskie  pushing  for  greater  funding  than  Pre- 
sident Nixon  desires.  (Horwitz-Florida) 
W72-01261 


UNITED  STATES  V.  TRANSIT-MIX 

CONCRETE    CO.    (INFORMER'S    RIGHT    TO 
ONE-HALF  OF  FINE  UNDER  REFUSE  ACT), 
I  Environmental  L.  Rep.  20041-20042  (S.D.  NY. 
Dec.  11,  1970). 

Descriptors:  'United  States,  'Rivers  and  Harbors 
Act,  'Public  rights,  'Remedies,  Non-structural  al- 
ternatives, Effluents,  Water  law,  Regulation,  Ad- 
ministration, Federal  government,  Legal  aspects, 
Judicial  decisions,  Legislation,  Third  party  effects. 
Water  pollution  sources,  Water  pollution  control, 
Waste  disposal,  Industrial  wastes,  Payment  com- 
pensation. 
Identifiers:  'Fines. 

Plaintiffs  moved  for  judgment  for  payment  to  them 
of  one-half  of  certain  fines  paid  to  the  federal 
government.  Defendant  corporation  had  pleaded 
guilty  to  discharging  refuse  matter  into  a  river  and 
was  fined  $25,000  for  violations  of  the  Refuse  Act. 
Plaintiffs  contended  they  should  receive  a  portion 
of  the  fine  because  they  gave  information  leading 
to  the  conviction,  as  required  by  the  statute.  The 
federal  government  questioned  the  claim,  but  the 
District  Court  for  the  Southern  District  of  New 
York  ruled  that  the  basis  for  exercise  of  the  court's 
discretion  should  be  the  specific  fact  pattern 
present  and  that,  if  the  discretion  is  exercised  in 
favor  of  payment,  the  amount  of  the  payment  must 
be  one-half  of  the  fine.  The  court  concluded  that 
although  plaintiffs  did  not  give  all,  or  even  a  great 
part  of,  the  information  on  which  the  conviction 
was  obtained  and  although  the  government  had  in- 
formation about  discharges  of  defendant  before 
that  given  by  plaintiffs,  nevertheless  the  informa- 
tion that  they  gave  did,  under  the  circumstances, 
lead  to  the  conviction  of  defendant.  Plaintiffs  were 
therefore  entitled  to  one-half  of  the  fine.  (Johnson- 
Florida) 
W72-01277 


RESERVE  MINING  CO.  V  MINNESOTA  POL- 
LUTION CONTROL  AGENCY  (REQUEST  FOR 
VARIANCE  FROM  POLLUTION  CONTROL 
REGULATIONS). 

I  Environmental  L.  Rep.  20073-20077  (Dist.  Ct. 
Minn.  Dec.  15,  1970). 

Descriptors:  'Minnesota,  'Industrial  wastes, 
•Waste  disposal,  'Environmental  engineering,  Ju- 
dicial decisions,  Legislation,  Legal  aspects,  Water 
law,  Water  pollution  control,  Water  pollution 
sources,  Water  pollution  effects,  Jurisdiction,  Ad- 
ministrative agencies,  Administration,  Permits, 
Economics,  State  governments,  Federal  govern- 
ment, Negotiations,  Environmental  effects,  Water 
quality  act,  Mining,  Wastes. 

Appellant  corporation  challenged  the  validity  of 
several  regulations  promulgated  by  respondent 
agency,  alternatively  seeking  a  variance  from  these 
regulations.  Respondent  counterclaimed  for  abate- 
ment of  appellant's  alleged  polluting  activities.  Pur- 
suant to  a  permit  from  respondent,  appellant  had 
been  discharging  tailings  into  Lake  Superior.  Ap- 
pellant contended  that  immediate  enforcement  of 
the  regulations  would  cause  undue  hardship,  as  it 
would  be  forced  to  cease  operations,  and  that  a 
variance  should  be  issued  as  provided  by  the  regu- 
lations. Respondent  contended  that  appellant  was 
polluting  in  violation  of  the  regulations.  The  Dis- 
trict Court  held  that  the  regulations  in  question 
were  not  invalid,  but  that  application  of  them 
against  appellant  would  be  unreasonable,  arbitrary, 
and  invalid,  and  that  a  variance  should  be  granted 
by  respondent.  The  court  reached  no  conclusion  as 
to  whether  appellant  was  polluting  Lake  Superior, 
but  did  determine  that  appellant's  present  method 
of  discharging  tailings  should  be  altered.  The  court 
retained  jurisdiction  to  insure  that  such  alteration 
occurred.  It  was  also  noted,  in  an  attached 
memorandum,  that  the  need  to  prevent  potential 
harm  to  the  lake  water  was  the  basis  for  requiring 
appellant  to  change  its  methods.  (Johnson-Florida) 
W72-01278 


DELAWARE  V.  PENNSYLVANIA  NEW  YORK 
CENTRAL  TRANSPORTATION  CO.  (STAND- 
ING TO  SUE  AND  JURISDICTION). 

I  Environmental  L.  Rep  20105-201 10  (D.  Del.  Feb. 
24,  1971). 

Descriptors:  'United  States,  'Federal  jurisdiction, 
'Dikes,  'Navigation,  Judicial  decisions.  Federal 
government,  State  governments.  Legal  aspects,  Ju- 
risdiction, Permits,  Adjudication  procedure,  Water 
law,  Boundary  disputes,  Easements,  Legislation, 
Negotiations,  Regulation,  Riparian  rights,  Rivers 
and  Harbors  Act,  Landfills,  Intertidal  aras,  En- 
vironmental effects,  Scenic  easements. 

Plaintiff  state  and  others  sought  appropriate 
declaratory  and  injunctive  relief  as  well  as  moneta- 
ry compensation  for  damages  resulting  from  the  is- 
suance of  permits  allowing  defendant  corporation 
to  dike  and  fill  along  the  foreshore  of  the  Delaware 
River.  Plaintiffs  contended  that  the  permits  were 
invalid  and  that  continuance  of  the  operations 
would  cause  definite  and  irreparable  harm  to  plain- 
tiffs. Defendants  moved  to  dismiss,  contending 
that:  (1)  plaintiffs  did  not  have  standing,  (2)  the 
court  did  not  have  subject  matter  jurisdiction,  and 
( 3 )  the  court  did  not  have  pendant  jurisdiction  over 
the  state  matters.  The  District  Court  for  Delaware 
ruled  that  plaintiffs  had  standing  because  they  met 
the  two-fold  test  of  alleging  that  the  challenged  ac- 
tion had  caused  them  injury  in  fact,  economic  or 
otherwise,  and  the  fact  that  the  interest  sought  to 
be  protected  was  arguably  within  the  zone  of  in- 
terests sought  to  be  protected  by  the  statutein 
question.  The  Court  found  that  it  did  have  subject 
matter  jurisdiction  and  ruled  that  rights  under  state 
law  arising  from  common  operative  facts  in  a 
definable  geographical  area  were  proper  subjects 
for  pendant  jurisdiction,  noting  that  these  claims 
could  be  dismissed  later  if  necessary.  (Johnson- 
Florida) 
W72-01282 
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SIGETY  V.  STATE  BOARD  OF  HEALTH  (CON- 
STITUTIONALITY OF  DREDGE  MINING  AND 
LAND  PRESERVATION  ACT). 
I  Environmental  L.  Rep.  20258-20260  (Mont.  Sup. 
Ct.  March  15,  1971). 

Descriptors:  'Montana,  'Legislation,  'Hydraulic 
mining,  "Land  resources,  Soil  conservation,  Min- 
ing, Land  management,  Preservation,  Coal  mines, 
Dredging,  Exploitation,  Land  subsidence.  Mineral 
industry,  Sluices,  Strip  mining,  Mining  engineering, 
Permits,  Administrative  agencies,  State  govern- 
ments. 
Identifiers:  'Constitutionality. 

Plaintiff  sluice-washing  miner  challenged  the  con- 
stitutional validity  of  the  Montana  Dredge  Mining 
Regulations  and  Land  Preservation  Act  in  a  suit 
brought  against  defendant  State  Board  of  Health. 
The  Act  required  persons  conducting  mineral 
recovery  operations  with  mechanical  devices  of  a 
specified  capacity  near  a  stream  or  riverbed  to:  ( 1 ) 
obtain  a  $100  permit  for  each  ten  acres  of 
dredging,  (2)  furnish  a  $10,000  surety  bond  for 
each  10  acres,  and  (3)  restore  the  land  to  its 
original  condition.  Open-pit  mining,  strip  coal  min- 
ing, irrigation  water  exits,  and  gravel  extraction 
were  exempted  from  the  Act.  The  constitutionality 
of  the  Act  was  challenged  as  a  denial  of  equal  pro- 
tection and  a  violation  of  a  requirement  in  the 
Montana  Constitution  that  the  subject  matter  of  an 
act  be  expressed  in  its  title.  Since  the  sluice-wash- 
ing and  other  mining  methods  regulated  by  the  Act 
were  not  mentioned  in  its  title,  the  Montana 
supreme  court  held  that  the  title  did  not  adequately 
express  the  Act's  purpose  and  therefore  the  Act 
was  unconstitutional.  Moreover,  since  the  ex- 
empted mining  methods  were  equally  deleterious 
to  land,  the  court  held  the  Act  denied  equal  protec- 
tion. (Hart-Florida) 
W72-01283 


CONNECTICUT  ACTION  NOW,  INC.  V. 
ROBERTS  PLATING  CO.  (ACTION  TO  ABATE 
WATER  POLLUTION  UNDER  REFUSE  ACT). 

I  Environmental  L.  Rep.  20370-20371  (D.  Conn. 
June21,  1971). 

Descriptors:  'Rivers  and  Harbors  Act,  'Judicial 
decisions,  'Water  pollution  control,  'Adjudication 
procedure,  Legal  aspects,  Water  pollution,  Water 
pollution  sources,  Legislation,  Water  quality, 
Water  quality  control,  Remedies,  Streams,  Pollu- 
tion abatement.  Industrial  wastes,  Public  rights. 
Identifiers:  'Qui  tarn  actions,  Refuse  Act. 

Plaintiff  non-profit  corporation  brought  a  qui  tarn 
action  against  defendant  industrial  corporation  to 
recover  the  informer's  one-half  of  the  criminal 
penalty  for  violation  of  the  Rivers  and  Harbors  Act. 
Plaintiff  also  sought  to  enjoin  further  pollution  of 
the  stream  Defendant  moved  to  dismiss  for  lack  of 
subject  matter  jurisdiction  and  a  failure  to  state  a 
cause  of  action.  The  federal  district  court  recog- 
nized that  qui  tarn  actions  have  been  permitted 
where  the  informer  seeks  recovery  of  civil  penal- 
ties. However,  since  only  the  Department  of  Justice 
was  permitted  to  enforce  the  Act,  the  court  held 
that  plaintiff  could  not  maintain  a  qui  tarn  action 
until  defendant  was  convicted.  Moreover,  since 
plaintiff  had  not  pleaded  or  proven  the  jurisdic- 
tional amount  necessary  under  28  U.S.C.  1331,  the 
court  held  that  it  had  no  jurisdiction  to  entertain 
the  action.  The  court  also  determined  that  no  ju- 
risdiction existed  under  28  U.S.C.  2461  to  recover 
a  criminal  fine  or  forfeiture.  (Hart-Florida) 
W72-01285 


AIPLE  TOWING  CO.  V.  VOIGHT  (NO  TEMPO- 
RARY RESTRAINING  ORDER  ISSUED  UNLESS 
PARTY  SHOWED  GOOD  CHANCE  OF  ULTI- 
MATE SUCCESS). 

I  Environmental  L.  Rep.  20178-20179  (W  D. 
Wise.  April  15,  1971). 


Descriptors:  'United  States,  'Boating  regulations, 
'Sewage  disposal,  'Navigable  rivers,  Judicial  deci- 
sions, Legal  aspects.  Federal  government,  State 
governments.  Jurisdiction,  Legislation,  Regulation, 
Water  pollution.  Water  pollution  sources,  Waste 
disposal,  Navigation,  Boats,  Environmental  sanita- 
tion, Sewage,  Water  Quality  Act,  Mississippi  River. 

Plaintiff  corporations  sought  a  temporary  restrain- 
ing order  to  prevent  defendant  state  officials  from 
enforcing  statutes  requiring  the  retention  of  wastes 
on  boats  operated  on  the  Mississippi  River.  Plain- 
tiffs argued  that  application  of  the  statutes  was  an 
unreasonable  burden  on  interstate  commerce  and 
that,  by  enactment  of  the  Water  Qaulity  Improve- 
ment Act  of  1970,  Congress  had  pre-empted  the 
field  of  regulation  of  sewage  discharges  from  boats 
on  navigable  waters  of  the  United  States.  The  Dis- 
trict Court  for  the  Western  District  of  Wisconsin 
held  that  where  a  question  of  law  exists  plaintiffs 
must  establish  that  they  have  a  reasonably  good 
chance  of  ultimate  success  in  the  decision  before  a 
temporary  restraining  order  will  be  issued.  The 
Court  found  that  plaintiffs  had  not  demonstrated 
such  a  probability  of  ultimate  success.  The  Court 
also  found  that  state  regulation  was  not  pre-empted 
unless  the  Secretary  of  the  Interior  had  promul- 
gated certain  regulations  and  that  he  had  not  done 
so.  Thus,  the  Court  denied  the  temporary  restrain- 
ing order.  (Johnson-Florida) 
W72-01287 


ALAMEDA  CONSERVATION  ASS'N  V. 
CALIFORNIA  (STANDING  TO  SUE  FOR  EN- 
VIRONMENTAL DEGRADATION). 

I  Environmental  L.  Rep.  20097-20101  (9th  Cir. 
January  19,  1971). 

Descriptors:  'United  States,  'Landfills,  'Environ- 
mental sanitation,  'Industrial  wastes,  Judicial  deci- 
sions, Legal  aspects,  Water  law,  Pollution  abate- 
ment, Water  rights.  Water  pollution  control,  Water 
pollution  effects,  Water  pollution  sources,  Federal 
government,  Environmental  effects,  Bays, 
Lagoons,  Waste  disposal,  Environmental  engineer- 
ing. 

Plaintiff  association  and  individuals  sought  to  en- 
join defendant  corporation  from  filling  a  portion  of 
San  Francisco  Bay.  Plaintiffs  contended  that  a 
preliminary  injunction  should  be  issued  pending 
the  outcome  of  the  case  and  that  the  filling  of  the 
Bay  was  illegal  and  should  be  permanently  halted. 
Defendant  contended  that  none  of  the  plaintiffs 
had  standing  to  prosecute  the  action.  The  Court  of 
Appeals  for  the  Ninth  Circuit  ruled  that,  to  have 
standing,  plaintiff  association  would  have  had  to  as- 
sert that  one  of  its  rights  or  properties  was  being  in- 
fringed or  threatened  and  not  merely  that  one  of  its 
purposes  was  the  protection  of  the  public  interest 
in  the  Bay.  The  court  also  ruled  that  individuals 
need  not  reside  on  property  bordering  the  Bay  or 
its  lagoons  to  have  standing.  The  court  ruled  that  a 
preliminary  injunction  should  not  issue  in  a  doubt- 
ful case  and  found  that  plaintiffs  had  not 
established  the  strong  likelihood  or  reasonable  cer- 
tainty that  they  would  prevail,  which  would  justify 
the  granting  of  a  preliminary  injunction.  (Johnson- 
Florida) 
W72-01297 


TEXAS  V.  PANKEY  (FEDERAL  COURT  JU- 
RISDICTION TO  DECIDE  QUESTION  OF 
WATER  POLLUTION  FROM  PESTICIDE  RU- 
NOFF). 

1  Environmental  L.  Rep.  20089-20091  (10th  Cir 
February  8,  1971). 

Descriptors:  'United  States,  'Federal  jurisdiction, 
'Pesticides,  'Environmental  effects,  Judicial  deci- 
sions, Legal  aspects,  Jurisdiction,  Water  law,  Water 
pollution  control,  Pollution  abatement,  Legislation, 
State  governments,  Political  aspects,  Water  pollu- 
tion sources,  Water  pollution  effects,  Animal  con- 
trol, Rivers,  Pesticide  kinetics,  Water  rights. 


Plaintiff  state  sought  to  enjoin  defendant  ranchers 
from  spraying  Toxaphene,  a  chloronated 
camphene  pesticide,  upon  their  lands  in  New  Mex- 
ico for  eradicating  range  caterpillars.  Plaintiff  con- 
tended that  application  of  this  pesticide  would  pol- 
lute the  Canadian  River  and  cause  the  water  to  be 
unusable  as  the  source  of  water  supply  for  eleven 
Texas  municipalities.  Defendants  contended  that 
the  District  Court  lacked  the  proper  jurisdiction 
because  the  Supreme  Court  had  been  granted 
original  jurisdiction  in  cases  where  a  state  was  a 
party  and  the  rights  sought  to  be  protected  by 
plaintiff  did  not  involve  a  federal  question.  In 
reversing  the  District  Court,  the  Court  of  Appeals 
for  the  Tenth  Circuit  found  that  the  District  Court 
had  proper  jurisdiction.  The  Court  ruled  that  the 
grant  of  original  jurisdiction  in  the  Supreme  Court 
as  to  all  cases  in  which  a  state  was  a  party  was  not 
exclusive  jurisdiction  and  plaintiff  had  a  choice  of 
courts  in  which  to  proceed.  The  court  also  held  that 
the  federal  common  law  recognized  the  right  of  a 
state  to  protect  against  pollution  by  outside  sources 
and  therefore  a  federal  question  was  involved. 
(Johnson-Florida) 
W72-01313 


UNITED  STATES  V.  DISTRICT  COURT  IN  AND 
FOR  WATER  DIV.  NO.  S,  COLORADO  (CON- 
SENT OF  U.S.  TO  BE  SUED  UNDER  43  U.S.C. 
PARAGRAPH  666), 

91  S.  Ct.  1003-1005  (1971). 

Descriptors:  'Colorado,  'United  States,  'Federal- 
state  water  rights  conflicts,  'State  jurisdiction, 
Water  rights,  Legislation,  Appropriation, 
Preferences  (Water  rights).  Prior  appropriation, 
Legal  aspects,  Judicial  decisions,  Federal  govern- 
ment, State  governments,  Federal  jurisdiction. 

In  this  companion  case  to  United  States  v.  District 
Court  for  Eagle  County,  plaintiff  United  States 
sought  a  writ  of  prohibition  in  the  Colorado 
supreme  court  to  prevent  defendant  court  from  ad- 
judicating water  rights  reserved  by  plaintiff.  The 
United  States  Supreme  Court  granted  certiorari. 
Since  the  major  issue  -the  scope  of  the  consent  to 
be  sued  provision  of  43  U.S.C.  666 -had  been  de- 
cided in  Eagle  County,  the  Supreme  Court  did  not 
consider  it.  The  instant  action,  however,  involved  a 
different  Colorado  statute  which  provided  that  de- 
fendant court  was  responsible  for  determining 
water  rights  on  a  monthly  basis,  but  only  as  to  those 
rights  for  which  an  application  had  been  filed 
within  a  particular  month.  Plaintiff  contended  the 
action  was  not  a  'general  adjudication'  under  43 
U.S.C.  666.  Because  the  Colorado  statutory 
proceedings  reached  all  claims  month  by  month 
and  was  inclusive  in  the  totality,  the  Supreme  Court 
held  that  plaintiff  had  consented  to  suit  through  43 
U.S.C.  666  and  had  been  properly  joined  by  defen- 
dant. Furthermore,  the  Court  stated  that  if  there  is 
a  collision  between  prior  adjudicated  rights  and 
reserved  rights  of  the  United  States,  the  federal 
question  can  be  preserved  in  the  state  decision  and 
reviewed  in  the  United  States  Supreme  Court. 
(Hart-Florida) 
W72-01314 


CONTINENTAL  OIL  CO.  V  WILLIAMS 
(RUNNING  OF  THE  STATUTE  OF  LIMITA- 
TIONS IN  DAMAGES  CREATED  BY  ESCAPING 
SALT  WATER). 

250  P.  2d  439-442  (Okla.  1952).  4  p. 

Descriptors:  'Oklahoma,  'Oil  wastes,  'Water  pol- 
lution effects,  'Saline  water,  Water  law,  Judicial 
decisions,  Legal  aspects,  Oil,  Oil  fields.  Oil  wells, 
Natural  gas.  Floods,  Water  pollution  sources, 
Streams,  Wastes,  Waste  water  (Pollution),  Mortali- 
ty, Environmental  effects,  Soil  contamination. 

Plaintiff  landowners  sued  defendant  oil  company 
for  damages  resulting  from  salt  water  discharges 
into  a  stream  draining  through  plaintiffs'  land. 
Plaintiffs  contended  that  flooding  by  the  stream 
caused  their  land  to  be  impregnated  with  salt  and 
that  this  rendered  their  land  unfit  for  cultivation 
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and  killed  a  large  number  of  bearing  pecan  trees. 
Defendant  contended  that  the  statute  of  limitations 
barred  plaintiffs'  action  because  a  portion  of  the 
damages  sustained  by  the  plaintiffs  was  caused  by 
deleterious  substances  deposited  on  plaintiffs'  land 
more  than  two  years  prior  to  the  commencement  of 
the  action.  In  affirming  a  jury  verdict  for  plaintiffs, 
the  Supreme  Court  of  Oklahoma  held  that  the 
statute  of  limitations  did  not  begin  to  run  until  the 
damage  was  apparent.  While  from  the  evidence  it 
appeared  that  there  was  a  possibility  that  a  flood 
which  occurred  earlier  than  two  years  before  this 
action  contributed  to  the  damage  to  plaintiffs'  land, 
the  court  found  the  evidence  sufficient  to  show  that 
the  damages  to  the  land  were  not  apparent  until  a 
point  in  time  within  the  statutory  period.  (Johnson- 
Florida) 
W72-01315 

THE  MARINE  SANCTUARIES  STUDY  ACT  OF 
1971  (A  BILL  TO  AUTHORIZE  THE  SECRETA- 
RY OF  THE  INTERIOR  TO  STUDY  THE  MOST 
DESIRABLE  MEANS  OF  ESTABLISHING  CER- 
TAIN PORTIONS  OF  THE  TIDELANDS,  OUTER 
CONTINENTAL  SHELF,  SEAWARD  ARE  AS, 
AND  GREAT  LAKES  OF  THE  UNITED  STATES 
AS  MARINE  SANCTUARIES). 
House  Bill  No  4568,  92d  Cong.,  1st  Sess.  (1971.  5 

P 

Descriptors:  "Tidal  waters,  "Continental  shelf, 
•Great  Lakes,  *Water  resources  development,  Ad- 
ministrative agencies.  Regulation,  Industrial  water, 
Recreation  facilities,  Fisheries,  Fishing,  Conserva- 
tion, Investigations,  Organizations,  International 
waters,  Legislation,  Wildlife  management,  Mining, 
Exploration,  Adjudication  procedure,  Permits, 
Planning,  Administrative  decisions,  Water  quality 
control. 
Identifiers:  'Marine  sanctuaries. 

The  policy  of  Congress  is  to  preserve,  protect,  and 
encourage  the  balanced  use  of  and  to  restore 
selected  parts  of  the  nation's  tidelands.  Outer  Con- 
tinental Shelf,  seaward  areas,  and  the  Great  Lakes 
by  the  creation  of  a  system  of  marine  sanctuaries. 
Under  the  proposed  bill,  the  Secretary  of  the  Interi- 
or would  be  authorized  to  conduct  investigations 
and  make  recommendations  after  consultation  with 
other  federal  agencies  and  interested  public  and 
private  organizations.  Before  establishing  marine 
sanctuaries,  the  Secretary  would  hold  public 
hearings  in  areas  contiguous  to  the  proposed  sanc- 
tuary. Until  the  report  is  issued,  the  Secretary 
would  not  issue  or  renew  licenses  or  permits  for  the 
exploration,  mining,  or  removal  of  minerals  includ- 
ing gas  and  oil.  A  moratorium  on  industrial 
development  is  requested  in  specified  areas  in 
cooperation  with  interested  federal,  state,  local, 
and  international  organizations.  Two  years  from 
the  date  of  enactment  the  Secretary  would  report 
to  Congress  making  recommendations,  legislative 
proposals,  and  findings  as  to:  ( 1 )  present  recrea- 
tion, scenic,  wildlife  conservation,  and  ecological 
values;  (2)  potential  alternative  beneficial  uses;  (3) 
the  best  means  to  reserve  and  develop  these  re- 
gions; and  (4)  the  most  feasible  means  to  create  a 
national  system  of  marine  sanctuaries.  (Rees- 
Florida) 
W72-01321 


INTERNATIONAL,  REGIONAL,  FEDERAL- 
-STATE,  INTERSTATE  AND  FEDERAL  OR- 
GANIZATIONS WITH  WATER  AND  RELATED 
LAND  RESOURCES  PROGRAMS  IN  MIN- 
NESOTA, 1971, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 
Research  Center. 

William  C.  Walton,  and  David  L.  Hills. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  488,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Bulletin  42,  1971.  262  p,  16  fig,  13 
tab,  22  ref.  OWRR  A-021-MINN  (2). 

Descriptors:  "Water  resources,  "Federal  govern- 
ment, "Legislation,  Administration,  Budgeting, 
Programs,  Coordination,  Institutions,  "Minnesota, 
Organizations,  Political  aspects.  Environment. 


Identifiers:  "Federal  governmental  reorganization, 
"Legislative  process,  "Environment  impact  state- 
ments. 

This  Bulletin  is  concerned  with  the  inventory  of  In- 
ternational, regional,  interstate,  Federal-State,  and 
Federal  organizations  with  activities  pertaining  to 
the  water  and  related  land  resources  of  Minnesota 
as  of  May  1 97 1 .  There  are  5  International,  5  re- 
gional, 3  interstate,  and  4  Federal-State  organiza- 
tions with  programs  in  the  State.  Federal  responsi- 
bilities in  water  and  related  land  resources 
planning,  development  and  management  in  Min- 
nesota are  divided  among  30  units  in  8  executive 
departments  and  agencies;  6  independent  agencies; 
6  units  in  the  executive  office  of  the  president;  9 
other  boards,  committees,  councils  and  commis- 
sions; and  1  quasi-official  agency.  In  fiscal  Year 
1970,  Federal  Outlays  for  water  and  related  land 
resources  activities  in  the  State  totaled  about  $75 
million  or  2.3  percent  of  total  Federal  outlays  in 
Minnesota  of  about  $3.3  billion.  There  were  about 
1,300  Federal  employees  residing  in  Minnesota  in 
fiscal  year  1970  with  assignments  pertaining  to 
water  and  related  land  resources.  (Walton-Min- 
nesota) 
W72-01328 


AN  EVALUATION  OF  LEGAL  THEORIES  CUR- 
RENTLY EMPLOYED  TO  DETERMINE 
WHICH  LANDS  ARE  RIPARIAN, 

Missouri   Univ.,  Columbia.    Dept  of  Agriculture 

Economics. 

D.  R.  Levi. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  495,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  June  1,  1971. 

24  p,  1  fig,  1  ref.  OWRR  A-027-MO  ( 1 ). 

Descriptors:  "Riparian  rights,  "Legal  aspects, 
Boundaries  (Property),  Evaluation,  Missouri, 
Costs,  Irrigation,  "Water  utilization,  "Land  classifi- 
cation. 

Identifiers:  Atlases,  "Howard  County  (Mo),  Unity 
of  title  theory,  Legal  theory. 

Atlases  for  Howard  County,  Missouri,  for  the  years 
1876,  1897,  and  1967  were  utilized  to  prepare  a 
map  illustrating  the  extent  of  riparian  land  under 
the  chain  and  unity  of  title  theories  for  delineating 
same  for  a  ten  mile  strip  of  land  immediately  west 
of  the  east  boundary  of  the  county  and  lying  north 
of  the  Missouri  River.  The  cost  of  irrigating  tracts 
at  different  locations  were  calculated.  It  was  con- 
cluded that  the  unity  of  title  theory,  classifying  all 
land  as  riparian  which  adjoins  a  riparian  source,  is 
contiguous,  and  within  the  same  watershed,  was  the 
superior  legal  theory  because  it  provided  greater 
flexibility  for  facilitating  water  useage  on  those 
tracts  most  productive  at  the  margin.  However,  it 
was  also  concluded  that  permitting  water  to  be 
used  on  land  other  than  that  classified  as  riparian  is 
economically  feasible  and  in  some  cases  the 
minimum  cost  method  of  providing  irrigation 
water. 
W72-01338 


are  ecologically  fragile  and  can  easily  be  destroyed 
by  drainage  and  development.  A  comprehensive 
shoreline  plan,  along  with  a  state  review  of  all 
proposals  to  drain  wetlands  is  needed  to  preserve 
these  national  resources.  In  1966  a  three-year  com- 
prehensive study  of  the  Nation's  estuaries  was  un- 
dertaken. These  marine  resources  were  found  to  be 
invaluable  because  they  supply  over  65%  of  our 
commercial  fish  and  contain  all  of  the  Nation's  wet- 
lands. The  study  shows  that  our  estuaries  are  seri- 
ously polluted.  The  unwise  use  of  the  lands  and 
waters  of  our  estuarine  zones  is  rapidly  destroying 
natural  resources.  The  key  to  more  effective  use  of 
the  Nation's  coastline  is  the  introduction  of  a 
management  system  permitting  conscious  and  in- 
formed choices  between  development  alternatives. 
A  bill  proposed  by  Senator  Tydings  is  designed  to 
encourage  the  formation  of  state  coastal  zone  agen- 
cies and  provide  grants  to  designated  state  authori- 
ties, upon  the  development  of  a  master  plan.  (Hor- 
witz-Florida) 
W72-01344 

DRINKING  WATER  QUALITY  STANDARDS 
NEEDED, 

House  of  Representatives,  Washington,  D.C. 

H.  W.  Robison. 

Congressional  Record,  Vol  1 17,  No  58,  p  E3481- 

84  (daily  ed.  April  16,  1971).  4  p. 

Descriptors:  "Research  and  development,  "Stan- 
dards, "Water  pollution  control,  "Water  pollution 
sources,  Political  aspects,  Legal  aspects,  Legisla- 
tion, Inspection,  Federal  government,  Water  pollu- 
tion, Water  quality,  Water  pollution  effects,  Water 
conservation.  Water  quality  control,  Project 
planning,  Public  health,  Water  demand. 

Concerned  with  the  need  for  increased  basic  and 
applied  research  to  determine  realistic  water  quali- 
ty criteria  and  standards,  Representative  Robison 
introduced  the  statement  of  Charles  C.  Johnson, 
Jr.,  Associate  Executive  Director  of  the  American 
Public  Health  Association.  Mr.  Johnson  testified, 
before  the  Senate  Public  Works  Subcommittee  on 
Air  and  Water,  concerning  the  principal  areas 
which  should  be  included  in  final  pollution  control 
legislation.  The  major  fault  in  present  legislation  is 
the  failure  to  recognize  and  support  the  need  for 
basic  and  applied  research  with  respect  to  health 
effects.  Without  research,  new  legislation  may  be 
misguided.  A  sound  technical  and  scientific  basis 
for  describing  the  extent  of  needed  legislation  is 
lacking.  Furthermore,  a  surveillance  and  monitor- 
ing system  for  evaluating  the  success  or  failure  as- 
cribed to  water  pollution  control  programs  will  be 
lacking.  The  need  for  research  is  specifically  noted 
in  regard  to  the  existence  and  effects  of  viruses  in 
water  supplies  and  the  effects  of  industrial  pollu- 
tants on  water  quality  measurements.  Other  areas 
requiring  research  include:  ( 1 )  general  methodolo- 
gy, (2)  bacteriology,  (3)  analytical  chemistry,  and 
(4)  bacterial  health  hazard  identification.  (Hor- 
witz-Florida) 
W72-01345 


ENVIRONMENTAL  QUALITY:  THE  WET- 
LANDS OF  THE  CHESAPEAKE  BAY  MUST  BE 
PROTECTED, 

Senate,  Washington,  DC. 

J.  D.  Tydings. 

Congressional  Record,  Vol  116,  No  44,  p  S4099- 

4101  (daily  ed.  March  20,  1970).  3  p. 

Descriptors:  "Estuaries,  "Project  planning, 
"Federal  government,  "Estuarine  environment, 
"Coasts,  Political  aspects.  Conservation,  Legisla- 
tion, Water  pollution,  Water  pollution  control, 
State  governments,  Jurisdiction,  Legal  aspects, 
Research  and  development,  Coastal  marshes, 
Public  rights,  Standards,  Water  quality,  Water  pol- 
lution sources,  Water  pollution  effects,  Administra- 
tive agencies. 

The  Nation's  wetlands  are  essential  to  the  preserva- 
tion of  marine  life  and  invaluable  as  habitats  for  a 
wide  variety  of  wildlife.  These  wetlands,  however. 


FEDERAL  WATER  POLLUTION  CONTROL 
ACT, 

House  of  Representatives,  Washington,  DC. 

O.  R.  Reid. 

Congressional  Record,  Vol  117,  No  56,  p  E3392- 

93  (daily  ed  April  22,  1971).  2  p. 

Descriptors:  "Legislation,  "Water  pollution  con- 
trol, "Administration,  "Federal  government, 
"Water  quality  control.  Political  aspects.  Legal 
aspects,  Water  pollution.  Water  pollution  sources, 
Standards,  Administrative  agencies.  Pollution 
abatement,  Interstate,  Water  policy,  Project 
planning,  Supervisory  control  (Power),  Public 
rights.  Public  health,  Water  quality,  Waste 
disposal. 
Identifiers:  "Water  Pollution  Control  Act. 

The  principal  deficiencies  in  the  current  federal 
water  pollution  control  law  are  that:  ( 1 )  it  applies 
only  to  water  pollution  of  an  interstate  character, 
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(2)  it  provides  no  subpoena  power  to  compel  the 
attendance  of  polluters  at  enforcement  con- 
ferences and  hearings,  (3)  it  gives  polluters  far  too 
great  a  period  of  time  for  voluntary  compliance 
with  abatement  schedules,  and  (4)  it  does  not 
authorize  or  mandate  any  financial  penalties  for  a 
failure  to  comply  with  an  abatement  schedule.  To 
remedy  these  deficiencies  Representative  Reid  in- 
troduced a  bill  that  parallels  the  administration's 
bill,  but  has  two  important  differences:  it  provides  a 
shorter  period  for  compliance  with  abatement 
schedules,  and  it  doubles  the  potential  financial 
penalties.  The  bill  also  broadens  the  coverage  of 
water  quality  standards  and  enforcement  provi- 
sions to  intrastate  waters.  The  Environmental  Pro- 
tection Agency  would  be  empowered  to  issue  or- 
ders for  prompt  remedial  action  without  lengthy 
hearings.  The  polluter  is  allowed  15  days  to  request 
a  hearing  after  which  the  order  becomes  final.  The 
bill  also  provides  for  civil  penalties  up  to  $50,000 
per  day  for  violations  of  final  enforcement  orders. 
( Horwitz-Florida ) 
W72-01354 


POLLUTION  CONTROL  FACILITIES, 

GUIDELINES  FOR  CERTIFICATION. 

Environmental  Protection  Agency,  Washington, 
DC. 

Federal  Register,  Vol  36,  No  189,  p  19132-19134 
(September  1971).  3  p. 

Descriptors:  "Taxes,  'Amortization,  'Treatment 
facilities,  'Industrial  wastes,  'Standards,  Water 
pollution,  Air  pollution,  Administration,  Adminis- 
trative agencies,  Jurisdiction,  Water  pollution  con- 
trol, Regulation,  Federal  government,  State 
governments,  Permits,  Waste  disposal,  Supervisory 
control  (Power),  Waste  treatment. 

The  Environmental  Protection  Agency  herein 
establishes  guidelines  for  handling  applications  for 
the  amortization  of  pollution  control  facilities.  The 
guidelines  list  12  air  pollution  control  facilities  nor- 
mally eligible  for  certification.  Such  devices  must 
be  designed  for  the  removal,  alteration,  disposal,  or 
storage  of  air  pollutants.  In  determining  the  boun- 
daries of  these  facilities  all  auxiliary  equipment 
used  to  operate  the  control  system  and  all  equip- 
ment used  to  handle,  store,  transport,  or  dispose  of 
the  collected  materials  are  to  be  included.  Water 
pollution  control  facilities  normally  eligible  for  cer- 
tification are  also  listed  and  include:  (1)  pretreat- 
ment  facilities;  (2)  treatment  facilities  in  com- 
pliance with  established  federal,  state,  and  local 
standards;  (3)  ancillary  devices  and  facilities;  and 
(4)  devices,  equipment,  or  facilities  constructed  or 
installed  for  the  primary  purpose  of  recovering  a 
byproduct  previously  lost  either  to  the  atmosphere 
or  to  the  waste  effluent.  Examples  of  eligibility 
limits  are  provided.  In  cases  of  multiple  purpose 
facilities  the  Agency  must  decide  the  percentage  of 
the  cost  properly  allowable  to  the  abatement  func- 
tion. State  certification  is  a  prerequisite  to  any  cer- 
tification. Other  guidelines  relate  to:  (1)  facilities 
serving  old  and  new  plants,  (2)  pollutant  dispersal, 
(3)  multiple  applications,  and  (4)  profit-making 
facilities.  (Horwitz-Florida) 
W72-01357 


INTRODUCTION  OF  THE   ENVIRONMENTAL 

PROTECTION  ACT  OF  1970, 

Senate,  Washington,  D.C. 

G.  McGovern. 

Congressional  Record,  Vol  1 1 6,  No  36,  p  S332 1-25 

(daily  ed  March  10,  1970).  5  p. 

Descriptors:  'Pollution  abatement,  'Public  rights, 
'Remedies,  'Legislation,  'Environmental  sanita- 
tion, Political  aspects,  Water  pollution,  Water  pol- 
lution control,  Environment,  Air  pollution,  Legal 
aspects,  Judicial  decisions,  Damages,  Federal 
government,  State  governments,  Jurisdiction,  Ad- 
ministration, Administrative  agencies,  Public 
health,  Regulation,  Non-structural  alternatives. 


The  Environmental  Protection  Act,  introduced  by 
Senators  McGovern  and  Hart,  is  designed  to  ac- 
complish three  things.  It  would  grant  all  citizens  a 
federally  guaranteed  right  to  a  pollution  free  en- 
vironment. The  Bill  would  give  all  citizens  an  effec- 
tive means  of  enforcing  the  right  by  opening  up 
federal  and  state  court  systems  to  antipollution 
suits  by  ordinary  citizens  against  other  citizens  or 
government  agencies.  Finally,  the  Bill  would  give 
citizens  standing  in  federal  and  state  courts  to  chal- 
lange  lax  administrative  decision  making  in  the  im- 
plementation of  environmental  policy.  The  Bill 
provides  that  each  person  is  entitled  by  right  to  the 
protection,  preservation,  and  enhancement  of  air, 
water,  land,  and  public  trust  of  the  United  States 
and  each  person  has  the  responsibility  to  contribute 
to  the  protection  and  enhancement  thereof.  Any 
person  may  maintain  an  action  for  declaratory  or 
equitable  relief  in  his  own  behalf  or  in  behalf  of  a 
class  of  persons  similarly  situated,  for  the  protec- 
tion of  the  environment  from  unreasonable  pollu- 
tion. The  Act  is  supplementary  to  existing  adminis- 
trative and  regulatory  procedures.  (Horwitz- 
Florida) 
W72-01360 


A  BILL  TO  PROVIDE  FOR  THE  COMPILA- 
TION BY  THE  SECRETARY  OF  THE  INTERI- 
OR OF  A  NATIONAL  LAND  AND  WATER  IN- 
VENTORY. 

House  Bill  No  659,  92d  Cong,  1  st  Sess.  ( 1 97 1 ).  5  p. 

Descriptors:  'Land  use,  'Water  utilization,  'Cen- 
sus, 'Water  resources  development,  'Classifica- 
tion, Land  management.  Data  collections,  History, 
Future  planning  (Projected),  Administrative  agen- 
cies, State  governments,  Cities,  Water  allocation 
(Policy),  Conservation,  Recreation  demand. 
Grants,  Loans,  Taxes,  Government  finance,  In- 
surance, Federal  government,  Wetlands,  Rivers, 
Legislation. 

The  Secretary  of  Interior  in  cooperation  with 
federal,  state,  and  local  agencies  shall  compile  an 
inventory  of  national  lands  and  waters  by  classify- 
ing them,  whether  under  public  or  private  owner- 
ship, according  to  their  present  and  future  uses  as 
scenic,  scientific,  historical,  and  recreational  areas. 
The  secretary  shall  identify  wetlands;  mountains; 
open  spaces;  rivers;  lakes  especially  suited  for  fu- 
ture use  as  recreation,  conservation,  and  fish  and 
wildlife  habitats;  and  those  areas  within  and  ad- 
jacent to  metropolitan  areas  especially  suited  for 
open  spaces  and  recreational  use.  Compilation  and 
publication  shall  be  within  three  years  from  the 
date  of  enactment.  The  Secretary  may  direct  grants 
to  states  to  facilitate  the  acquisition  of  suitable 
areas,  subject  to  specified  cost  limitations.  For 
fiscal  year  1971  $10,000,000  is  appropriated.  For 
1975  and  thereafter  $50,000,000  is  to  be  ap- 
propriated. The  Secretary  shall  in  cooperation  with 
the  Secretary  of  the  Treasury  study  federal  per- 
sonal and  corporate  income  tax  provisions  provid- 
ing incentives  for  land  and  mineral  development. 
Recommendations  for  tax  law  changes  shall  be  sub- 
mitted to  Congress.  Federal  agencies  are 
prohibited  from  providing  financial  assistance  to 
projects  whenever  the  Secretary  declares  such  pro- 
jects contrary  to  future  inventory  uses  or  incon- 
sistent with  uses  for  adjacent  areas.  (Rees-Florida) 
W72-01361 


SECRETARY  HICKEL'S  NEW  POLLUTION 
CONTROL  RULES  SHOULD  GO  MUCH 
FURTHER, 

W.  Proxmire. 

Congressional  Record,  Vol  1 16,  No  54,  p  S5207-08 

(daily  ed.  April  7,  1970).  2  p. 

Descriptors:  'Political  aspects,  'Industrial  wastes, 
'Costs,  'Water  pollution  control,  Legal  aspects, 
Pollution  abatement,  Water  pollution,  Water  pollu- 
tion sources,  Water  pollution  effects,  Federal 
government,  Project  planning,  Public  health, 
Treatment  facilities,  Waste  disposal,  Financing,  In- 
dustrial production,  Taxes,  Environment,  Water 
conservation,  Water  quality  control. 


The  Hickel  plan  for  pollution  control  imposes  a 
system  of  cost  recovery  which  will  require  those  in- 
dustries that  feed  their  wastes  into  waste  treatment 
facilities  built  by  the  federal  government,  to  share 
part  of  the  operating  costs.  The  industrial  share  will 
be  in  proportion  to  the  amount  of  waste  discharged 
into  the  system.  Senator  Proxmire  argues  that  this 
plan  does  not  go  far  enough  in  establishing  a  system 
of  effluent  charges,  and  in  its  place  stresses  the  bill 
he  introduced,  entitled  the  Regional  Water  Quality 
Act.  This  bill  would  set  up  a  system  of  effluent 
charges  for  all  industry,  and  would  establish  a  series 
of  regional  water  management  associations  to  ad- 
minister the  program.  The  plan  would  provide  all 
industry  with  an  incentive  to  lessen  indiscriminate 
waste  discharges,  thereby  reducing  business  costs. 
Congress  must  realize  that  we  cannot  continue  to 
allow  the  unfettered  use  of  public  resources.  Like 
any  other  scarce  resource,  we  must  allocate  the 
privilege  to  use  the  nation's  waters  with  great  care, 
and  those  who  do  make  use  of  them  should  expect 
to  pay  for  the  privilege.  (Horwitz-Florida) 
W72-01364 


UNITED  STATES  V.  HENRY  STEERS,  INC. 
(VESSEL'S  RIGHT  TO  UNOBSTRUCTED 
NAVIGABLE  WATERS  PARAMOUNT  TO 
RIGHT  OF  OWNER  OF  DAMAGED  UNEN- 
TRENCHED  CABLE). 
8  F.  Supp.  363-365  (S.D.  N.Y.  1934).  3  p. 

Descriptors:  'New  York,  'Federal  government, 
'Electric  cables,  'Ships,  Anchors,  Admiralty, 
Navigation,  Water  law,  Navigable  waters.  Electrici- 
ty, Transmission  lines,  Submergence,  Un- 
derground, Boats,  Harbors,  Transportation,  Tides, 
Low  water  mark,  Legislation,  Judicial  decisions, 
Legal  aspects. 

Plaintiff  federal  government  sought  damages  from 
defendant  tugboat  for  severing  a  submarine  cable 
conveying  electricity  across  a  channel  to  Gover- 
nor's Island.  This  cable  was  not  entrenched  but  lay 
upon  the  bottom's  surface.  A  posted  sign 
prohibited  vessels  from  anchoring  under  penalty  of 
law.  Witnesses  saw  an  immediate  flash  from  the 
water  as  the  tugboat  with  scows  in  tow  passed  over 
the  cable  at  low  tide,  a  depth  of  six  to  nine  feet.  A 
federal  statute  provides  that  lines  of  telegraph  shall 
be  constructed  and  maintained  so  as  not  to  obstruct 
navigation.  The  Federal  District  Court,  S.D.  New 
York,  directed  a  verdict  for  defendant,  finding  that 
the  cable  was  not  entrenched;  vessels  were  warned 
only  against  anchoring  but  not  against  navigating. 
Since  it  was  navigable  water,  vessels  had  a 
paramount  right  to  use  it  free  from  obstructions. 
The  court  also  held  that  since  there  was  nothing  to 
notify  the  tugboat  of  the  unentrenched  cable,  the 
ship  master  had  not  been  negligent.  Since  the  cable 
had  been  laid  in  a  manner  to  be  liable  to  damage 
from  passing  vessels,  the  cable  owner,  not  the  ves- 
sel, assumed  the  risk  of  damage.  (Rees-Florida) 
W72-01365 


CITY  OF  BIRMINGHAM  V.  CORR  (CITY'S 
LIABILITY  FOR  ENCROACHMENT  OF 
DRAINAGE  CANAL  ON  PRIVATE  PROPERTY). 

157  So.  56-57  (Ala.  1934). 

Descriptors:  'Alabama,  'Canal  construction,  'En- 
croachment, 'Canal  design,  Cities,  Drainage, 
Drainage  practices,  Canals,  Real  property,  Legal 
aspects.  Judicial  decisions,  Water  law.  Damages, 
Property  values,  Legislation,  Remedies,  Municipal 
water. 

Plaintiff  landowner  sought  damages  from  defen- 
dant municipality  for  decreased  value  of  his  pro- 
perty. Plaintiff  contended  his  lot  was  encroached 
upon  and  subjected  in  part  to  public  use  without 
just  compensation  by  defendant's  widening  and 
deepening  of  a  drainage  canal  bordering  plaintiffs 
property.  Defendant  contended  that  there  could  be 
no  recovery  against  the  city  unless  there  was 
recovery  against  the  contractor  who  did  the 
drainage  canal  work.  The  Supreme  Court  of 
Alabama  affirmed  the  lower  court  judgment  for 
plaintiff  and  construed  a  state  statute  as  not  requir- 
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g  primary  liability  of  the  contractor  who  actually 
id  the  work,  where  the  work  was  done  pursuant  to 
ans  and  specifications  furnished  by  the  city.  The 
nirt  also  held  the  width  originally  dedicated  to  the 
inal  was  properly  left  to  the  jury  under  conflicting 
jcumentary  evidence.  (Madsen-Florida) 
'72-01366 


'OOD  V.  TOWN  OF  LEWISPORT  (ADJOIN- 
JG  LANDOWNER'S  CLAIM  OF  TITLE  TO 
IPARIAN    LAND    DEDICATED    TO    PUBLIC 

SE). 

21  Ky  566,  299  SW  197-200  (Ky  1927). 

escriptors:  'Kentucky,  'Riparian  land,  *Real 
■operty,  *Stream  erosion.  Band  erosion,  Erosion, 
ow  water  mark.  Judicial  decisions.  Legal  aspects, 
rater  law,  Cities,  Public  rights,  Public  lands, 
ablic  benefits,  Boundary  disputes,  Boundaries 
'roperty),  Land  tenure,  Land  use,  Right-of-way. 

laintiff  municipality  sued  defendant  landowner  to 
icover  possession  of  a  portion  of  a  street  in  front 
"defendant's  property  and  a  strip  of  land  between 
le  street  and  the  Ohio  River.  The  street  and  strip 
!  land  were  dedicated  to  the  public  use  in  the  plat 
F  the  town.  Defendant  had  been  in  possession 
nee  the  river  had  undermined  a  portion  of  the 
reet  and  it  fell  into  disuse.  Defendant  claimed  title 
f  estoppel  and  adverse  possession.  The  Court  of 
ppeals  of  Kentucky  affirmed  a  lower  court 
idgment  for  plaintiff  and  held  defendant  had  not 
ven  the  required  statutory  notice  for  adverse  pos- 
:ssion  of  riparian  land  dedicated  to  the  use  of  the 
ublic.  Defendant's  contention  that  plaintiff  was 
stopped  from  asserting  title  was  held  unavailing 
ecause  of  a  statute  which  prohibited  the  board  of 
ustees  from  conveying  any  portion  of  the  water- 
ont.  To  allow  waterfront  to  be  disposed  of  by 
itoppel,  the  court  stated,  would  nullify  the  statute. 
vtadsen-Florida) 
/72-01428 


NITED  STATES  V.  635  ACRES  OF  LAND  IN 
RANKLIN  COUNTY,  ARKANSAS  (DRAINAGE 
ISTRICT  RIGHT  TO  COMPENSATION  FOR 
ONDEMNED  LANDS). 

19  F  Supp  763-772  (W  D  Ark  1970). 

lescriptors:  'Arkansas,  *Land  tenure,  *Con- 
emnation,  'Drainage  districts,  Compensation, 
.eal  property,  Eminent  domain,  Payment,  Judicial 
ecisions,  Legal  aspects,  Adjudication  procedure, 
lovernments,  Drainage  systems,  Flood  control, 
and  use. 

laintiff  United  States  brought  action  to  condemn 
ind  belonging  to  a  drainage  district.  The  actual 
ontroversy,  however,  was  between  the  district  and 
ertain  intervenors  over  who  should  receive  com- 
ensation  from  plaintiff.  The  disputed  lands  were 
ondemned  by  the  district  almost  two  decades 
arlier,  by  paying  compensation  to  intervenors, 
'ho  then  owned  the  land.  The  adjudication  at  that 
ime  vested  all  right  and  title  to  the  land  in  the  dis- 
rict.  Nevertheless,  intervenors  contended  that  the 
istrict  owned  a  fee  simple  defeasible  in  the  lands, 
'ith  the  reversion  in  intervenors,  upon  the  contin- 
ency  that  the  lands  would  be  abandoned  or  used 
or  purposes  other  than  for  which  condemned.  The 
Jnited  States  District  Court,  Western  District  of 
Arkansas,  did  not  determine  the  interest  retained 
iy  intervenors  after  the  initial  condemnation 
iroceedings  in  state  court,  but  merely  held  that  the 
>ossibility  of  reverter  remaining  in  the  intervenors 
'as  so  remote  it  was  valueless,  and  dismissed  the 
ntervention.  On  petition  for  rehearing  however, 
he  court  held  that  the  district  acquired  a  fee  simple 
ibsolute  by  the  condemnation  in  state  court,  and 
lence  that  intervenors  had  no  interest  in  the 
lisputed  lands.  (Hart-Florida) 
V72-01429 


:iTY  OF  ATLANTA  V.  FLEMING  (CITY'S  LIA- 
JILITY  FOR  NEGLIGENTLY  ALLOWING 
DRAINS  TO  BECOME  CLOGGED). 

151  S  E  678  (Ct.  App.  Ga.  1930). 


Descriptors:  'Georgia,  'Cities,  'Surface  runoff, 
'Storm  drains.  Obstruction  to  flow,  Drainage 
systems.  Surface  water,  Legal  aspects,  Judicial 
decisions,  Flood  damage,  Floods,  Remedies, 
Sewers. 

Plaintiff  homeowner  sued  defendant  city  to  recover 
flood  injury  damage  to  his  home.  Debris  clogged 
defendant's  sewers.  Consequently,  surface  water 
overflowed  into  plaintiffs  house.  In  affirming  the 
lower  court's  decision  for  plaintiff,  the  Court  of 
Appeals  of  Georgia  stated  that  a  city  was  obligated 
to  use  ordinary  care  to  maintain  a  sewer  system 
which  it  had  constructed.  The  court  ruled  a  city  is 
liable  when  damage  results  to  private  property 
because  city  drains  became  clogged  through  the  ci- 
ty's negligence.  Accordingly,  the  court  held  the 
lower  court  properly  overruled  defendant's 
demurrer  to  the  complaint.  ( Hart-Florida) 
W72-01476 


GROWING      PROBLEM      OF      OIL      SPILLS- 
--REASONS  AND  REMEDIES. 

U.  S.  News  and  World  Report,  Feb.  8,  1971,  p.  52- 
54,  3  p,  3  illus,  1  chart. 

Descriptors:  'Water  pollution  control,  'Oil,  'Oil 
industry,  'Accidents,  Federal  government,  State 
governments,  Legislation,  Water  law,  Legal 
aspects,  Water  pollution,  Pollution  abatement,  En- 
vironmental sanitation,  Offshore  platforms. 
Drilling  coasta,  Oil  fields,  Oil  wells,  Oceans,  Water 
policy,  Disasters,  Ships,  Transportation,  Water  pol- 
lution sources. 
Identifiers:  'Oil  spills. 

Concern  has  been  rising  over  recent  oil  spill  ac- 
cidents. A  supplemental  appropriation  bill  has  been 
passed  giving  the  Environmental  Protection  Agen- 
cy more  money  to  work  on  the  problem.  The 
problem  is  intensifying  because  of  the  following 
factors:  (1)  increased  oil  consumption,  (2)  more 
and  larger  oil  tankers,  and  (3)  the  increased 
volume  of  oil  transported  by  sea.  The  spill  count 
has  been  rising  yearly.  Oil  industry  groups  have 
been  formed  to  combat  and  clean  up  spills.  'Indus- 
try is  also  spending  greater  sums  for  pollution 
prevention  and  control.  The  federal  government 
and  state  governments  are  seeking  tougher  laws  on 
oil  spills.  A  growing  source  of  oil  pollution  has 
come  from  offshore  oil  drilling.  The  United  States 
has  sold  many  oil  leases  in  the  Gulf  of  Mexico. 
After  the  Santa  Barbara  disaster  government  regu- 
lation of  offshore  drilling  increased  markedly.  The 
head  of  the  Environmental  Protection  Agency  has 
stated  that  the  oil  industry  must  find  ways  to  avoid 
such  accidents  or  the  public  will  demand  increased 
restrictions  on  the  industry.  (Robinson-Florida) 
W72-01477 


THE  FEDERAL  STATE  REGIONAL  CORPORA- 
TION, ADDITIONAL  ALTERNATIVE  AR- 
RANGEMENTS FOR  RIVER  BASINS  AND 
OTHER  REGIONS:  THE  FEDERAL-STATE  RE- 
GIONAL GOVERNMENT  CORPORATION, 
National  Water  Commission,  Arlington,  Va. 
Richard  A.  Solomon. 

Available  through  the  National  Technical  Informa- 
tion Service  as  PB-202  997,  Cost  $3.00  per  copy; 
$0.95  microfiche.  NWC  Legal  Study  No.  15,  Re- 
port No.  NWC-L-71-010,  July  1971,  82  p,  2  ap- 
pend. 

Descriptors:  'Government  corporations,  'Inter- 
governmental relations,  'Institutions,  'River  basin 
development,  'Legal  aspects,  'Political  aspects, 
Management,  Federal  project  policy,  Organiza- 
tions. 
Identifiers:  'Federally  chartered  corporations. 

The  study  examines  the  political  and  legal  aspects 
of  the  availability  of  federally  chartered  corpora- 
tions as  arrangements  or  mechanisms  for  interstate 
water  management  that  may  be  alternatives  to 
TVA-type  federal  corporations  and  interstate  or 
federal-interstate  compact  authorities.  Problems  of 
chartering  and  organizing  corporations  under 
federal  law  and  non-federal  participation  in  the 


corporation  togethe-  with  the  legal  status  of  the 
corporation  as  a  Federal  and  as  a  State  agency  are 
examined.  Appropriate  functions  and  the  prospect 
for  the  creation  of  federally  chartered  corporations 
are  analyzed.  Appendices  include  suggested  or 
sample  legislative  drafts.  (Greer — NWC) 
W72-01478 


INTERSTATE  WATER  COMPACTS,  THE  IN- 
TERSTATE COMPACT  AND  FEDERAL  IN- 
TERSTATE COMPACT, 

National  Water  Commission,  Arlington,  Va. 
Jerome  C.  Muys. 

Available  through  the  National  Technical  Informa- 
tion Service  as  PB-202  998,  $6.00  per  copy,  $0.95 
microfiche.  NWC  Legal  Study  14,  Report  no. 
NWC-L-7 1-01  I.July  1971,455p,43  ref,  append. 

Descriptors:  'Interstate  compacts,  'Institutions, 
'Institutional  constraints.  Water  resources 
development,  'Legal  aspects,  Water  allocation, 
Planning,  Flood  control,  Water  pollution  control, 
Regions,  Federal  project  policy,  Water  policy, 
Management. 

Identifiers:  Regional  planning,  'Federal-interstate 
compacts. 

This  legal  study  explores  the  history,  function, 
structure  and  operations  of  interstate  and  Federal- 
interstate  water  compacts,  including  water  alloca- 
tion, pollution  control,  planning,  flood  control  and 
other  kinds  of  compacts.  The  Delaware  River  Basin 
Compact  is  used  as  a  case  study  of  the  development 
of  the  Federal-interstate  Compact.  The  author 
makes  a  legal  overview  of  interstate  agreements 
and  the  compact  clause  of  the  U.S.  Constitution. 
He  evaluates  the  compact  approach  to  water 
management  and  states  specific  conclusions  and 
recommendations  concerning  procedures  for  the 
negotiation  and  execution  of  compacts.  The 
Federal-interstate  Compact  is  recommended  as  the 
preferred,  permanent  institutional  arrangement  for 
regional  water  planning  and  management.  (Greer- 
NWC) 
W72-01479 


FEDERAL-STATE  RELATIONS  IN  WATER 
LAW,  FEDERAL-STATE  RELATIONS  IN  THE 
LAW  OF  WATER  RIGHTS, 

National  Water  Commission,  Arlington,  Va. 
Frank  J.  Trelease. 

Available  from  National  Technical  Information 
Service,  as  PB-203  600,  $6.00  per  copy,  $0.95 
microfiche.  NWC  Legal  Study  No.  5,  Report 
NWC-L-7 1-014,  Sept  7,  1971,  357  p. 

Descriptors:  'Federal-state  water  rights  conflicts, 
'Water  rights,  'Water  law,  'Institutional  con- 
straints, Reservation  doctrine,  Adjudication 
procedure. 

This  paper  describes  the  sources  of  conflict 
between  the  federal  government  and  the  states 
(and  citizens  claiming  rights  under  state  law);  it 
presents  a  number  of  recommendations  for  resolv- 
ing the  conflicts.  Specifically,  the  paper  deals  with 
(1)  reserved  rights,  (2)  the  navigation  servitude, 
(3)  sovereign  immunity  and  (4)  eminent  domain 
procedures.  A  National  Water  Rights  Procedures 
Act  dealing  with  those  subjects  is  proposed. 
(Meyers-NWC) 
W72-01480 


POWERS  OF  COMMISSION,  (RECREATION 
AND  WATER  POLLUTION  CONTROL). 

Wisconsin  Stat.  Ann.  sec.  27.05  (1964),  as 
amended,  ( Supp  1971). 

Descriptors:  'Wisconsin,  'Parks,  'Maintenance, 
'Water  pollution  control.  Aesthetics,  Landscaping, 
Land  use,  Recreation  wastes.  Disposal,  Recreation, 
Lakes,  Recreation  facilities,  Grants,  Financing, 
Sewage  disposal,  Water  pollution,  Pollution  abate- 
ment. Streams,  Weed  control,  Water  quality  con- 
trol. Administrative  agencies.  Control,  Legal 
aspects,  Legislation. 
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Supervisory  powers  over  all  county  parks  are 
vested  in  county  park  commissions.  Subject  to  the 
general  supervision  of  the  county  board,  the  com- 
mission has  the  power  to:  ( 1 )  lay  out,  improve, 
maintain,  and  govern  all  such  parks;  (2)  provide  for 
sewage  disposal  from  the  parks;  (3)  accept  grants 
and  conveyances  to  be  used  for  park  purposes;  (4) 
buy  lands  suitable  for  parks;  (5)  provide  a  suitable 
airport;  (6)  plant  and  care  for  all  roadside  trees  and 
shrubs  authorized  by  the  statute;  (7)  lease  or  grant 
the  use  of  any  portion  of  park  lands  for  industrial 
fairs,  exhibitions,  and  other  public  purposes;  and 
(8)  control  the  improvement  and  maintenance  of 
any  public  alley,  street,  or  highway  made  a  part  of 
the  county  park  system.  The  commission  is 
authorized  to  investigate  the  pollution  of  streams 
and  lakes  wholly  or  partially  within  the  jurisdiction 
of  each  county  by  sewage,  industrial  waste,  fertil- 
izers, or  other  probable  causes  of  water  pollution, 
and  to  engage  in  weed  control  and  treatment  or  any 
other  treatment  in  order  to  privide  clear,  clean 
water  in  such  lakes  and  streams.  (Gallagher- 
Florida) 
W72-01483 


WATER  AS  A  POTENTIAL  ORGANIZING  CON- 
CEPT IN  URBAN  REGIONS,  10J.  SHEAFFER, 

Chicago  University,  111.  Center  for  Urban  Studies. 
For  primary  bibliographic  entry  see  Field  06B. 

W72-01488 


KNIGHT  V.  WEST  ALABAMA  ENVIRONMEN- 
TAL IMPROVEMENT  AUTHORITY  (CON- 
STITUTIONALITY OF  ENVIRONMENTAL  IM- 
PROVEMENT ACT). 

I  Environmental  L  Rep  20255-20258  (Ala  Sup  Ct 
April  8,  1971). 

Descriptors:  'Alabama,  "Legislation,  "Financing, 
"Environmental  sanitation,  Credit,  Judicial  deci- 
sions, Legal  aspects,  State  governments,  Adminis- 
tration, Pollution  abatement,  Water  pollution  con- 
trol, Facilities,  Public  health,  Environmental  ef- 
fects, Political  aspects,  State  jurisdiction,  Loans, 
Public  rights. 
Identifiers:  "Constitutionality. 

Plaintiff  citizen  challenged  the  constitutionality  of 
the  Alabama  Environmental  improvement 
Authority  Act  of  1969.  The  Act  authorized  the 
creation  of  public  corporations  with  the  power  to 
issue  revenue  bonds  for  the  construction  of  pollu- 
tion abatement  facilities  and  for  financial 
assistance  to  private  businesses  and  municipalities 
for  the  purpose  of  controlling  environmental  pollu- 
tion. Plaintiff  contended  that  the  Act  violated  state 
constitutional  prohibitions  against:  ( 1 )  state  par- 
ticipation in  private  enterprises,  (2)  state  involve- 
ment in  internal  improvement  works,  (3)  state 
authorization  for  a  subdivision  of  the  state  to  lend 
its  credit  to  a  private  enterpirse,  (4)  the  creation  of 
new  debt  by  the  state,  and  (5)  the  illegal  delegation 
of  legislative  power.  The  Supreme  Court  of 
Alabama  held  the  Act  does  not  violate  the 
Alabama  Constitution.  The  court  ruled  that  a 
public  corporation  is  a  separate  entity  from  the 
state  and  its  subdivisions  and  that  the  prohibitions 
of  the  Alabama  Constitution  are  directed  to  the 
state,  not  public  corporations.  The  court  also  held 
that  the  power  given  to  the  governor  to  determine 
if  a  proposed  public  corporation  would  meet  cer- 
tain standards  was  a  delegation  of  an  administrative 
and  not  a  legislative  power.  (Johnson-Florida) 
W72-01497 


UNITED  STATES  V.  ST.  REGIS  PAPER  CO. 
(RECOVERY  OF  INFORMER'S  ONE-HALF  OF 
FINE  PAID  BY  CONVICTED  WATER  POL- 
LUTER UNDER  REFUSE  ACT  OF  1899). 

I  Environmental  L.  Rep.  20309-20310  (W.D.  Wise 
May  26,  1971). 

Descriptors:  "Water  pollution  control,  "Pollution 
abatement,  "Rivers  and  Harbors  Act,  "United 
States,     Legislation,     Judicial     decisions,     Legal 


aspects,  Water  pollution,  Water  pollution  sources, 
Remedies,  Industries,  Water  quality,  Water  quality 
control.  Industrial  wastes. 
Identifiers:  "Qui  tam  actions,  "Refuse  Act. 

Claimant  United  States  Congressman  sought  to 
recover  informer's  fees,  authorized  under  the 
Rivers  and  Harbors  Act,  after  the  conviction  of  pol- 
luters in  two  federal  decisions.  Claimant  had  pro- 
vided all  necessary  information  for  the  conviction 
of  two  industrial  polluters.  The  statutory  language 
authorizing  payment  of  one-half  of  the  fine  to  the 
informer  was  followed  by  the  phrase  'in  the  discre- 
tion of  court'.  The  court  determined  that  this 
phrase  modified  the  statutory  punishment  of  offen- 
ders and,  therefore,  concluded  that  no  discretion 
existed  in  allowing  the  claim.  Nevertheless,  counsel 
for  the  United  States  contended  that  the  claimant 
had  not  'done  enough'  to  be  entitled  to  recover  in- 
former's fees.  Since  no  information  beyond  that 
furnished  by  claimant  was  presented  by  the 
prosecution,  the  court  held  that  the  information 
was  sufficient  to  accord  the  fee.  The  government 
further  contended  that  a  Congressman  was  not  a 
'person'  within  the  statutory  meaning.  The  court, 
however,  awarded  the  claim  because  the  fees  were 
not  from  a  private  source  and  the  claimant  was  not 
obligated  to  furnish  the  information.  At  claimant's 
request,  the  fees  were  paid  to  the  Wisconsin  De- 
partment of  Natural  Resources.  (Hart-Florida) 
W72-01503 


TECHNICAL  AND  INSTITUTIONAL  ASPECTS 
OF  SEWAGE  EFFLUENT-IRRIGATION 

WATER  EXCHANGE,  TUCSON  REGION, 

Arizona  Univ.,  Tucson. 

C.  B.  Cluff,  K.  J.  DeCook,  and  W.  G.  Matlock. 
Water  Resources  Bulletin,  Vol.  7,  No.  4,  p  726- 
739,  August  197 1.2  fig,  1  tab,  8  ref. 

Descriptors:   "Water  transfer,  "Sewage  effluents, 
"Irrigation,   "Water   reuse,   Economic   efficiency, 
Legal  aspects,  Water  quality,  Agriculture. 
Identifiers:  "Arizona,  "Technical  and  institutional 
aspects,  Municipal  use. 

Many  growing  municipalities  near  irrigated  agricul- 
ture are  advocating  a  transfer  of  water  now  utilized 
for  irrigation  to  municipal  use.  Alternatives  are 
presented  whereby  this  water  can  be  transferred  to 
municipal  use  in  exchange  for  treated  sewage  ef- 
fluent. The  irrigation  water  would  in  effect  be  cy- 
cled through  the  municipal  system  prior  to  use  on 
the  farms.  A  case  study  of  the  Tucson  region  illus- 
trates the  relevant  legal,  economic  and  technical 
aspects.  Effluent  could  be  delivered  to  irrigators  in 
Avra  Valley  at  a  cost  less  than  that  now  paid  for 
water  pumped  from  declining  water  tables.  In 
return  the  City  of  Tucson  could  import  ground 
water  now  being  used  for  irrigation  through  an  ex- 
isting pipeline  which  presently  cannot  be  used 
because  of  a  court  injunction  obtained  by  the  ir- 
rigators. It  appears  that  such  an  exchange  agree- 
ment could  be  made  without  modification  of  exist- 
ing statutory  law.  Similar  exchange  arrangements 
may  prove  to  be  feasible  in  other  regions  contain- 
ing irrigated  agriculture.  Increased  efficiency  of 
water  use  can  be  achieved  avoiding  external  effects 
which  commonly  arise  in  a  direct  transfer  and  are 
difficult  to  evaluate.  High  quality  water  is  allocated 
to  municipal  use  whereas  nutrient-rich  sewage  ef- 
fluent is  transferred  to  irrigation.  (Strachan- 
Chicago) 
W72-01569 


THE  SUPREME  COURT  AND  INTERSTATE 
ENVIRONMENTAL  QUALITY:  SOME  NOTES 
ON  THE  WYANDOTTE  CASE, 

Arizona  Univ.,  Tucson.  Coll.  of  Law. 

W.  D.  Woods,  Jr.,  and  K.  R.  Reed. 

Arizona  Law  Review,  Vol  12,  No  4,  p  691-715, 

Winter  1970.  25  p,  130  ref. 

Descriptors:  "Pollution  abatement,  "Interstate, 
"Jurisdiction,  "Judicial  decisions,  Water  pollution, 
Water  quality  control,  State  governments,  Federal 
government,     Legal     aspects,     Water     pollution 


sources,  Damages,  Remedies,  Industrial  wastes, 
Waste  disposal.  Political  aspects,  Environment,  En- 
vironmental effects. 

With  the  increasing  awareness  of  environmental 
problems  it  can  be  expected  that  the  Supreme 
Court  will,  with  increasing  frequency,  be  required 
to  adjudicate  environmental  controversies.  Ohio  V. 
Wyandotte  Chemical  Co.  is  considered  a  signifi- 
cant case  in  this  area;  not  for  the  problems  it 
resolves,  for  it  resolves  none,  but  rather  for  the  fun- 
damental impact  that  it  will  have  upon  the  relations 
between  state  and  federal  courts  in  dealing  with  en- 
vironmental problems.  The  case  arose  when  Ohio 
sought  relief  in  the  Supreme  Court  against  various 
firms  in  Michigan  and  Canada  that  were  polluting 
Lake  Erie.  Ohio  contended  that  both  federal 
legislation  and  the  federal  constitution  gave 
original  jurisdiction  to  the  United  States  Supreme 
Court  in  actions  between  a  state  and  citizens  of 
other  states.  The  Court,  however,  refused  to  hear 
the  case,  holding  that  Ohio's  remedy  lay  in  the  state 
courts.  The  author  disagrees  with  the  Court's  deci- 
sion and  argues  that  the  federal  judicial  system  is 
the  appropriate  forum.  To  support  this  position 
other  cases  are  analyzed,  along  with  the  expanding 
federal  role  in  pollution  control  as  evidenced  by 
recent  legislation.  (Horwitz-Florida) 
W72-01641 


INTRODUCTION  OF  WATER  POLLUTION 
BILL, 

B.  S.  Abzug. 

117  Cong  Rec  8006-8012   (daily  ed.  August  4, 

1971). 7p. 

Descriptors:  "Water  pollution  control,  "Financing, 
"Project  planning,  "Legislation,  Legal  aspects,  Ad- 
ministration, Administrative  agencies,  Federal 
government,  State  governments,  Jurisdiction,  Pol- 
lution abatement,  Water  pollution  sources,  Waste 
disposal,  Treatment  facilities.  Grants,  Public 
health,  Water  conservation.  Public  rights. 
Remedies,  Damages. 

This  bill  is  proposed  to  amend  the  Federal  Water 
Pollution  Control  Act  by  providing  for  its  uniform 
application  to  all  navigable  waters  and  to  provide 
financial  assistance  to  states  and  municipalities  for 
water  quality  enhancement  and  pollution  control. 
The  Administrator  of  the  Environmental  Protec- 
tion Agency  is  appropriated  $30  million  per  year 
for  the  purpose  of  making  grants  to  state  and  in- 
terstate water  pollution  control  agencies.  There  is 
also  authorized  an  annual  appropriation  of  $5  bil- 
lion per  year  for  the  purpose  of  making  grants  for 
the  construction  of  treatment  facilities.  The  bill 
puts  forth  detailed  funding  arrangements  that  pro- 
vide for  federal  grants  to  cover  up  to  80%  of  con- 
struction costs  of  intrastate  facilities  and  up  to  90% 
for  construction  of  river  basin  facilities.  Both  con- 
struction and  enforcement  grants  are  limited  by  a 
detailed  cost  sharing  mechanism  based  upon  state 
population  and  per  capita  income.  Special  provi- 
sions are  also  established  covering:  ( 1 )  water  quali- 
ty standards  and  implementation  of  enforcement 
plans,  (2)  fines  and  penalties,  (3)  emergency  pollu- 
tion control  actions,  (4)  citizens'  suits,  (5)  em- 
ployer discrimination  based  upon  pollution  control 
activities,  and  (6)  deceptive  advertisements  of  pol- 
lution control  devices.  (Horwitz-Florida) 
W72-01642 


CONSERVATIONISTS  GO  TO  COURT, 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01643 


GOVERNMENTAL  REGULATION  OF  OPERA- 
TIONS ON  SUBMERGED  LANDS, 

J.  B.  Connally. 

Institute  on  Oil  and  Gas  Law  and  Taxation,  Vol  21, 

p  31-46,  1970.  16  p,  32  ref. 

Descriptors:  "United  States,  "Continental  shelf, 
"Jurisdiction,  "Submerged  Lands  Act,  State 
governments,    Federal    government,    Regulation, 
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Administrative  agencies.  Administration,  Legisla- 
tion, Legal  aspects.  Judicial  decisions.  Water  pollu- 
tion! Water  pollution  control.  Oil  industry,  Pollu- 
tants, Beds,  State  jurisdiction,  Federal  jurisdiction, 
Political  aspects. 

Around  1950  the  Supreme  Court  held  that  no 
coastal  state  owned  the  submerged  lands  lying  off 
its  coast.  In  response  Congress  enacted  the  Sub- 
merged Lands  Act  giving  coastal  states  control 
over  submerged  lands  within  three  miles  of  its 
coastline.  However,  states  on  the  Gulf  of  Mexico 
could  extend  their  jurisdiction  up  to  three  marine 
leagues  (about  nine  miles).  These  state  outer  boun- 
daries are  important  because  they  determine  where 
the  outer  continental  shelf,  and  consequently 
federal  regulation,  begins.  The  1958  Geneva  Con- 
vention attempted  to  determine  the  shelf  s  limits  in 
technological  terms.  Now  with  exploding  technolo- 
gy, particularly  oil  and  gas  operations,  there  is  great 
uncertainty  concerning  its  outer  limits  subject  to 
United  States  control.  The  commentator  criticizes 
the  Secretary  of  the  Interior's  regulations  govern- 
ing technological  operations  and  pollution  control. 
It  is  argued  that  the  Secretary  abused  federal 
authority  in  attempting  to  regulate  the  removal  of 
pollutants  from  the  sea  and  beaches  within  state  ju- 
risdiction, instead  of  limiting  himself  to  the  outer 
shelf.  The  regulations  may  improperly  make  law  by 
establishing  new  standards  of  liability.  Reasonable 
limits  must  be  placed  on  the  liability  of  shelf  opera- 
tors, as  abandoning  the  search  for  petroleum  on  the 
shelf  would  be  a  staggering  loss  to  the  economy. 
(Shelnut-Florida) 
W72-01644 


EDENS:     THE     PRIME     OBSTACLE     TO     A 
REDEVELOPMENT    OF    SOUTH    CAROLINA 
WATER  LAW, 
J.  H.Toal. 

South  Carolina  Law  Review,  Vol  23,  No  I ,  p  63-70 
(1971).  8p,  35ref. 

Descriptors:  'South  Carolina,  'Eminent  domain, 
•Condemnation,  'Prior  appropriation,  'Riparian 
rights.  Public  benefits,  Water  law,  Legal  aspects, 
Judicial  decisions.  Compensation,  Condemnation 
value.  Water  rights,  Water  supply,  Water  sources. 
Water  resources,  Public  rights,  Industries. 
Constitutionality. 

There  has  been  an  interest  expressed  in  South 
Carolina  for  revamping  the  existing  riparian  water 
law  system.  A  change  to  an  appropriation  system, 
however,  could  be  judicially  viewed  as  a  taking  of 
private  property  without  due  process  of  law.  There 
is  a  two-part  problem:  ( 1 )  a  marked  distinction  ex- 
ists in  South  Carolina  between  eminent  domain  and 
the  police  power  and  (2)  South  Carolina  courts 
take  a  narrow  view  of  what  constitutes  a  public  use 
for  which  the  eminent  domain  power  can  be  con- 
stitutionally invoked.  South  Carolina  courts  prefer 
to  restrict  the  use  of  the  police  power  so  that  a 
change  to  the  appropriation  system  would  probably 
be  reviewed  as  an  exercise  of  eminent  domain 
without  compensation.  Legislative  attempts  to 
broaden  the  scope  of  eminent  domain  have  had  lit- 
tle effect.  Edens  v.  City  of  Columbia  demonstrates 
that  the  courts  have  the  capacity  to  devastate  a 
restructuring  of  South  Carolina  water  law.  Two 
cases,  however,  provide  hope  that  the  South 
Carolina  courts  will  accept  eminent  domain  as  a 
tool  to  fashion  a  role  for  state  government  in  indus- 
trial development.  (Robinson-Florida) 
W72-01645 


WHO  OWNS  THE  WATER, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01646 


WISCONSIN'S  REQUIREMENTS  FOR  SHORE- 
LAND  AND  FLOOD  PLAIN  PROTECTION, 

For  primary  bibliographic  entry  see  Field  06F. 

W72-01647 


APPALACHIAN  LAND  STABILIZATION  AND 
CONSERVATION  PROGRAM. 

7  Code  of  Federal  Regulations,  part  755  ( 1970).  8 
P- 

Descriptors:  'Soil  conservation,  'Water  conserva- 
tion, 'Land  management,  'Regulation,  Water 
resources,  Water  resources  development,  Erosion 
control,  Land  reclamation,  Land  resources,  Project 
purposes,  Federal  government.  State  governments. 
Administrative  agencies,  Contracts,  Federal  pro- 
ject policy,  Contract  administration.  Land  use, 
Farm  management,  Land  development,  Drainage 
practices. 

The  Appalachian  Land  Stabilization  and  Conserva- 
tion Program  was  established  to  promote  economic 
growth  and  conservation  and  development  of  soil 
and  water  resources  by  contracts  providing  for  land 
stabilization,  erosion  and  sediment  control,  recla- 
mation through  changes  in  land  use,  and  the 
establishment  of  practices  and  measures  for  con- 
servation and  development  of  soil,  water, 
woodland,  wildlife,  and  recreation  resources. 
Regulations  promulgated  pursuant  to  the  program 
delineate  the  areas  involved  and  define  terms  used. 
After  establishing  general  provisions  for  applying 
for  the  program,  the  regulation  sets  forth  the  role  of 
the  states  in  the  program.  Twenty  practices  and 
uses  are  authorized.  The  remainder  of  the  regula- 
tions covers  the  following  topics:  ( 1 )  cost-share 
contracts;  (2)  cost-share  payments;  (3)  modifica- 
tion of  contract;  (4)  termination  of  contracts;  (5) 
noncompliance;  (6)  signatures;  (7)  filing  of  false 
claims;  (8)  delegation  of  authority;  (9)  reporting 
performance;  (10)  handling  exceptional  cases; 
(11)  access  to  farms  and  to  farm  records;  (12) 
preservation  of  cropland,  crop  acreage  and  allot- 
ment history;  (13)  appeals;  and  (14)  availability  of 
funds.  (Hart-Florida) 
W72-01648 


OBTAINING  OF  APPROVAL  FOR  CONSTRUC- 
TION IN  THE  TENNESSEE  RIVER  SYSTEM. 

18  Code  of  Federal  Regulations,  sec  301.2(1970). 
2  p. 

Descriptors:  'Tennessee  River,  'Tennessee  Valley 
Authority  Project,  'Permits,  'Dams,  Administra- 
tive agencies.  Administrative  decisions,  Obstruc- 
tion to  flow,  Barriers,  Administration,  Regulation, 
Navigation,  Structures,  Flood  damage,  Flood  pro- 
tection, Floods,  Damages,  Legal  aspects. 
Identifiers:  'Administrative  procedure. 

Approval  must  be  obtained  from  the  Board  of 
Directors  of  the  Tennessee  Valley  Authority 
(TVA)  before  construction  of  any  dam,  or  other 
navigational  obstruction  along  the  Tennessee 
River.  Each  structure  requires  special  approval  of 
the  Board.  Requests  for  approval  must  be  in  writing 
and  include:  ( 1 )  maps  showing  proposed  location. 
(2)  scaled  plans  of  the  proposed  structure,  (3) 
plans  for  operation  and  maintenance,  and  (4)  or- 
ganizations proposing  to  erect  the  structure.  The 
Board  may  require  submission  of  further  data.  The 
TVA  Division  of  Reservoir  Properties  makes  the 
initial  investigation  and  recommendation  to  the 
Board,  whose  decision  rests  upon  the  application 
and  the  recommendations  received.  Hearings  may 
be  conducted  at  the  applicant's  request  or  if  the 
Board  finds  hearings  necessary.  The  applicants  will 
be  notified  in  writing  of  the  final  determination. 
Structures  not  designed  for  human  habitation  and 
costing  less  than  $1000  may  be  erected  in  the 
flowage  easement  areas  of  Fort  Loudoun  and 
Doublas  reservoirs.  In  the  same  areas,  structures 
costing  more  than  $1000  may  be  erected  without 
Board  approval  if  not  susceptible  to  flood  damage. 
Also,  metal  drums  may  not  be  utilized  for  floating 
structures.  (Hart-Florida) 
W72-01649 


A  BILL  TO  ESTABLISH  A  NATIONAL  POLICY 
AND  DEVELOP  A  NATIONAL  PROGRAM  FOR 
THE  MANAGEMENT,  BENEFICIAL  USE,  PRO- 


TECTION, AND  DEVELOPMENT  OF  THE 
LAND  AND  WATER  RESOURCES  OF  THE  NA- 
TION'S COASTAL  AND  ESTUARINE  ZONES. 

Senate  Bill  582,  92d  Cong,  1st  Sess  ( 1 97 1 ).  20  p. 

Descriptors:  'Estuaries,  'Coastal  marshes, 
•Grants,  'Water  resources  development,  Legisla- 
tion, Administration,  Administrative  agencies. 
Federal  government.  State  governments.  Regula- 
tion, Legal  aspects,  Water  law,  Water  resources, 
Coasts,  Tidal  marshes.  Salt  marshes,  Estuarine  en- 
vironment, Loans,  Financing,  Capital  supply. 
Research  and  development,  Projects,  Planning. 

In  order  to  provide  for  a  comprehensive,  long- 
range,  and  coordinated  national  program  in  marine 
science,  to  establish  a  National  Council  on  Marine 
Resources  and  Engineering  Development,  and  a 
Commission  on  Marine  Science,  Engineering,  and 
Resources,  and  for  other  purposes,  a  proposed 
amendment  to  a  prior  act  would  provide  for  the 
planning  and  management  of  the  coastal  and 
estuarine  zone.  The  amendment,  termed  the  Na- 
tional Coastal  and  Estuarine  Zone  Management 
Act  of  1 97 1 ,  provides  definitions  of  relevant  terms. 
Management  planning  and  program  development 
may  be  assisted  by  grants,  administrative  grants, 
and  bond  and  loan  guaranties.  The  Secretary  of  the 
Interior  would  be  authorized  to  review  the  per- 
formance of  the  coastal  states  receiving  assistance. 
Grant  recipients  would  be  required  to  keep 
specified  records.  A  coastal  and  estuarine  zone 
management  advisory  committee  would  assist  the 
Secretary  on  matters  of  policy  concerning 
estuarine  and  coastal  zones.  Financial  aid  may  also 
be  received  for  the  establishment  of  estuarine  sanc- 
tuaries. Procedures  for  interagency  cooperation 
and  coordination  are  specified.  The  bill  provides 
for  an  annual  report  to  Congress  of  the  administra- 
tion of  the  Act.  (Robinson-Florida) 
W72-01650 


THE    PROPOSED    POTOMAC    RIVER    BASIN 
COMPACT. 

Virginia  Advisory  Legislative  Council,  Richmond. 

Report  of  the  Virginia  Legislative  Council  (January 
1970).  79  p,  4  append. 

Descriptors:  'Virginia,  'Interstate  compacts, 
'River  basin  commissions,  'Watershed  manage- 
ment. State  governments.  Legislation,  Water 
utilization,  Water  rights,  Water  resources.  Water 
resources  development,  Water  sources,  Water 
supply.  Rivers,  River  regulation.  Interstate  rivers, 
Administration,  Administrative  agencies,  Regula- 
tion, Water  law,  Legal  aspects,  Interstate  commis- 
sions, River  basin  development,  River  basins, 
Watershed  management. 
Identifiers:  'Potomac  River. 

Due  to  projected  increases  in  water  demand  in  the 
Potomac  River  Basin,  the  Virginia  General  As- 
sembly has  directed  the  Virginia  Advisory  Legisla- 
tive Council  to  report  on  the  proposed  Potomac 
River  Basin  Compact.  The  Compact  contains 
provisions  dealing  with:  ( 1 )  definitions,  purposes, 
and  limitations;  (2)  organization  and  territorial  ju- 
risdiction of  the  Potomac  River  Basin  Commission; 
(3)  powers  and  duties  of  the  Commission;  (4) 
water  supply;  (5)  water  quality  management  and 
control;  (6)  flood  protection;  (7)  watershed 
management;  (8)  recreation;  and  (9)  hydroelectric 
power.  The  Council  recommends  that  Virginia 
become  a  party  to  the  proposed  Compact  as 
drafted.  It  is  further  recommended  that  the  General 
Assembly  include  within  the  enabling  legislation 
specific  provisions  establishing  an  advisory  body  to 
assist  the  Virginia  voting  member  of  the  Commis- 
sion created  by  the  Compact.  The  report  also  con- 
tains: ( 1 )  reasons  for  the  recommendation  that  Vir- 
ginia should  join  the  Compact;  ( 2 )  criticisms  of  the 
Compact,  and  (3)  a  statement  by  the  dissenting 
committee  members.  It  was  unanimously  agreed 
that  a  governmental  mechanism  is  needed  to 
preserve  the  Potomac  Basin  before  pollution 
destroys  it  beyond  repair.  (Robinson-Florida) 
W72-01651 
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INTERSTATE  AGENCIES, 

Wendell  and  Schwan,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01652 


ISSUES  IN  OFFSHORE  OIL  PRODUCTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01653 


THE  UNITED  STATES  DOMESTIC  LEGISLA- 
TION WITH  RESPECT  TO  OIL  POLLUTION 
FROM  VESSELS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01654 


WATER  POLLUTION  REGULATION  IN  WEST- 
-GERMANY  AND  THE  RHINE  RIVER 
PROBLEM, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01655 


THE  CONCEPT  OF  REASONABLE  BENEFI- 
CIAL USE  IN  THE  LAW  OF  SURFACE 
STREAMS, 

F.  Trelease. 

In:  Economic  and  Public  Policy  in  Water  Resource 
Development,  Iowa  State  University  Press,  Ames, 
Iowa  ( 1970),  p  272-292.  21  p,  162ref. 

Descriptors:  *Beneficial  use,  'Reasonable  use, 
*Water  users,  'Consumptive  use,  Water  law,  Legal 
aspects,  Legislation,  Water  demand,  Water  utiliza- 
tion, Prior  appropriation.  Riparian  rights,  Water 
policy,  Water  resources,  Water  resources  develop- 
ment, Water  permits.  Irrigation  water,  Water 
requirements,  Industrial  water.  Municipal  water. 
Streams,  Rivers. 

The  concept  of  reasonable  beneficial  use  in  water 
law  is  discussed  through  an  analysis  of  the  riparian 
system  and  the  prior  appropriation  system.  The 
development  of  the  reasonable  beneficial  use  con- 
cept is  traced  both  judicially  and  statutorily. 
Specific  uses  found  to  be  beneficial  are  discussed. 
In  all  of  the  western  states,  cities  and  towns  are  em- 
powered to  condemn  water  rights  for  municipal 
supplies.  Early  preference  statutes  placed  priority 
on  domestic  over  all  other  uses,  followed  by  irriga- 
tion over  manufacturing  uses.  Legal  concepts  of 
reasonable  riparian  use  and  beneficial  purpose  of 
appropriation  act  as  only  a  slight  check  on  water 
users.  The  courts  have  just  begun  to  show  an 
awareness  of  the  economic  relativity  of  specific 
uses  and  the  comparative  benefits  to  be  realized 
from  different  uses.  It  is  argued  that  preference 
statutes  are  in  need  of  revision.  Priority  of  water 
uses  should  be  in  the  following  order:  ( 1 )  human 
life  and  health,  (2)  irrigation  and  industrial  con- 
sumption, and  (3)  uses  for  which  a  substitute  for 
water  can  be  found.  The  future  depends  more  on 
economists,  engineers,  and  administrators  than 
lawyers.  (Robinson-Florida) 
W72-0I656 


INTERNATIONAL     CONTROL     OF     MARINE 
POLLUTION, 

United  Nations,  Office  of  Legal  Affairs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01657 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED, 
AND  FOR  OTHER  PURPOSES.  REFERRED  TO 
THE  COMMITTEE  ON  PUBLIC  WORKS, 

Senate,  Washington,  D.C. 

J.J.Williams. 

Congressional  Record,  Vol  1 17,  No  24,  p  S  2073- 

2075  (daily  ed.  February  26,  1 97 1 ).  3  p. 

Descriptors:  *Water  pollution  control,  'Oceans, 
*Waste  disposal,  'Environmental  sanitation, 
'Water  pollution  control,  'Federal  jurisdiction. 
Sea  water,  Waste  treatment,  Sewage  sludge,  Mu- 
nicipal   wastes,    Industrial    wastes,    Water   quality 


control.  Standards,  Permits,  Navigate  waters, 
United  States,  Court  decisions,  Adjudication 
procedure,  Administrative  agencies,  Treatment 
facilities,  Construction  costs,  Grants  continental 
shelf,  Aquatic  life. 
Identifiers:  'Water  Pollution  Control  Act. 

A  bill  entitled  the  'National  Marine  Waters  Pollu- 
tion Control  and  Quality  Enhancement  Act  of 
1971'  amends  the  Federal  Water  Pollution  Control 
Act.  It  provides  means  and  measures  to  control  the 
discharge  of  wastes  transported  from  areas  within 
the  United  States  and  to  protect  and  enhance  the 
quality  of  the  marine  environment.  The  owner  or 
operator  of  a  vessel  or  an  onshore  or  offshore  facili- 
ty is  prohibited  from  discharging  wastes  into  or 
upon  the  waters  of  the  contiguous  zone  without  the 
permission  of  the  Administrator  of  the  Environ- 
mental Protection  Agency.  Sewage  from  marine 
sanitation  devices  is  excepted  from  the  prohibition. 
After  a  public  hearing,  a  civil  penalty  of  not  more 
than  $10,000  may  be  assessed  for  each  violation. 
Petition  for  enforcement,  upon  a  failure  to  pay, 
may  be  made  to  any  United  States  district  court. 
Regulations  governing  waste  discharges  must  be 
promulgated  in  the  Federal  Register.  Upon  written 
objection  to  such  regulations,  the  Administrator 
must  conduct  a  public  hearing  before  final  promul- 
gation. Certain  existing  discharges  may  continue 
under  specified  procedures.  Grants  may  be  made  to 
constitute  to  the  construction  costs  of  treatment 
facilities.  The  administrator  shall  publish  periodic 
reports  on  environmental  effects  from  waste 
discharges.  (Rees-Florida) 
W72-01658 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  AS  AMENDED, 
AND  FOR  OTHER  PURPOSES.  REFERRED  TO 
THE  COMMITTEE  ON  PUBLIC  WORKS, 

Senate,  Washington,  D.C. 

W.  F.  Mondale. 

Congressional  Record,  Vol  1 17,  No  24,  p  S  2079- 

81  (daily  ed.  February  26,  1971).  3  p. 

Descriptors:  'Lakes,  'Water  pollution  control, 
'Water  quality  control,  'Federal  government, 
'Grants,  Eutrophication,  Government  finance,  En- 
vironmental sanitation,  Algae,  Nutrients,  Industrial 
wastes,  Municipal  wastes,  Farm  wastes.  Waste 
disposal,  Pesticide  removal,  Oxygen  sag,  Dredging, 
State  governments.  Treatment  facilities.  Adminis- 
trative agencies,  Standards,  Remedies. 

Many  of  the  Nation's  fresh  water  lakes  are  deteri- 
orating. A  bill  entitled  the  'Clean  Lakes  Act  of 
1971'  amends  the  Federal  Water  Pollution  Control 
Act  to  provide  for  a  coordinated  rehabilitation  pro- 
gram for  lakes.  The  program  involves  increased 
waste  treatment  and  lake  cleansing,  utilizing  the 
latest  technology.  It  has  four  major  points:  ( 1 ) 
federal  grants  for  treatment  works  located  near  or 
adjacent  to  a  lake  and  which  discharge  treated 
wastes  into  the  lake  or  tributary  waters  would  be  in- 
creased to  a  maximum  of  65%,  if  the  state  pays  at 
least  20%;  (2)  technical  and  financial  assistance  to 
states  and  cities  would  be  provided,  including  the 
use  of  harmless  chemicals  to  destroy  algae,  the 
dredging  of  lake  bottoms  to  remove  decaying 
sludge  and  other  noxious  pollutants,  and  the 
recovery  of  overgrowth  of  algae  from  the  surface; 
(3)  the  use  of  federal  water  resource  agencies  to 
execute  the  program  under  agreements  with  the 
states;  and  (4)  measures  to  enforce  water  quality 
standards,  including  penalities  and  injunctive  relief. 
Annual  appropriations  for  treatment  works  would 
be  $150  million  for  fiscal  years  1972-1975.  (Rees- 
Florida) 
W72-01659 


STATEMENT  IN   SUPPORT  OF  THE   CLEAN 
LAKES  ACT  OF  1971, 

Senate,  Washington,  D.C. 

H.W.Cannon. 

Congressional  Record,  Vol  1 17,  No  24,  p  S  21 10 

( daily  ed.  February  26,  1 97 1 ).  1  p. 


Descriptors:  'Lakes,  'Water  pollution  control, 
•Environmental  sanitation,  'Legislation,  'Federal 
government,  Eutrophication,  Environmental  en- 
gineering, Water  treatment,  Water  quality  control, 
Standards,  Water  pollution  sources,  Water  pollu- 
tion effects.  Recreation  demand,  Population,  Com- 
munity development,  Environmental  effects, 
Government  finance,  Technology,  Zoning,  Algal 
control,  Soil  erosion,  Cities,  Administrative  agen- 
cies. 
Identifiers:  'LakeTahoe. 

The  proposed  Clean  Lakes  Act  of  197 1  would  be  of 
great  value  in  improving  and  maintaining  the 
unique  purity  and  clarity  of  Lake  Tahoe.  This  glaci- 
er lake  is  22  miles  long  and  12  1/2  miles  wide,  but 
its  depth  of  1 645  feet  is  being  diminished  by  algae 
and  mud  expanding  in  its  waters  as  a  result  of  man's 
disturbance  of  watershed  soil.  Due  to  the  increas- 
ing population  and  recreation  demands  upon  Lake 
Tahoe,  it  is  in  danger  of  prematurely  aging— a 
process  called  eutrophication.  In  the  last  10  years 
the  fertility  of  the  lake  has  increased  by  72%.  This 
fertilization  process  has  been  speeded  up  by  com- 
munity development  projects,  lumbering,  road- 
building,  and  land  clearing.  A  regional  planning 
agency  is  already  establishing  standards  and  con- 
trols over  air  and  water  pollution,  zoning,  building 
and  the  general  development  of  the  lake  and  the 
surrounding  land  area.  However,  the  lake  needs  im- 
mediate attention  from  past  neglect.  The  proposed 
Act  would  direct  the  Environmental  Protection 
Agency  to  provide  technical  and  financial 
assistance  to  states  and  cities  and  to  conduct  a 
comprehensive  program  of  pollution  control  and 
redevelopment  of  the  lake  and  the  surrounding 
land.  (Rees-Florida) 
W72-01660 


ENFO  NEWSLETTER. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01661 


NINETY  PERCENT  FEDERAL  FUNDS  FOR 
WATER  POLLUTION  CLEANUP, 

House  of  Representatives,  Washington,  D.C. 

D.  R.  Obey. 

Congressional  Record,  Vol  117,  No  17,  p  H  675- 

676  (daily  ed.  February  1 7,  1 97 1 ).  2  p. 

Descriptors:  'River  basin  development,  'Water 
pollution  control,  'Waste  treatment,  'Grants, 
'Federal  government.  Government  finance,  Pollu- 
tants, Water  pollution  sources,  Water  quality  con- 
trol, Standards,  Treatment  facilities.  Construction 
costs,  Repayment  costs,  Industries,  Industrial 
wastes,  Rural  areas,  Permits,  Navigable  waters, 
Pollution  abatement.  Administrative  agencies, 
Legislation,  State  governments,  Local  govern- 
ments, Integral  control  measures. 

A  comprehensive  water  pollution  abatement  mea- 
sure is  herein  introduced.  Under  this  bill,  90% 
federal  funds  would  be  provided  for  water  pollution 
abatement  projects  included  in  a  river  basin  plan 
and  in  states  which  have  enforceable  water  quality 
standards  and  an  adequate  matching  grant  pro- 
gram. Other  proposals  in  the  bill  deal  with:  ( 1 )  al- 
locating $4  billion  per  year,  for  5  years,  to  states 
and  localities  for  the  construction  of  waste  treat- 
ment facilities;  (2)  requiring  certain  treatment 
plants  to  be  part  of  a  river  basin  program;  (3)  real- 
locating funds  unused  at  the  end  of  the  fiscal  year 
to  more  needy  states;  (4)  making  $40  million  of  the 
$4  billion  available  for  reimbursement  to  states 
having  prefunded  the  federal  share  of  treatment 
projects  or  localities  having  severe  pollution  needs; 
(5)  prohibiting  federal  grants  for  projects  designed 
solely  to  treat  industrial  wastes;  (6)  requiring  in- 
dustry to  share  project  expenses  where  industrial 
wastes  are  treated  by  a  municipality;  (7)  prohibit- 
ing the  discharge  of  hazardous  substances;  (8) 
prohibiting  ocean  dumping  without  a  permit;  and 
(9)  extending  water  quality  standards  to  all  naviga- 
ble waters  and  tributaries.  (Rees-Florida) 
W72-01662 
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LEGISLATION  TO  REGULATE  DUMPING  OF 
WASTE  MATERIALS  IN  COASTAL  WATERS, 
OCEANS  AND  GREAT  LAKES  AND 
ESTABLISH  MARINE  SANCTUARIES, 

L.  Frey,  Jr. 

Congressional  Record,  Vol  1  17,  No  17,  p  H  688- 
689  (daily  ed.  February  17,  1971).  2  p. 

Descriptors:  'Legislation,  *Sea  water,  'Waste 
disposal,  'Environmental  sanitation,  'Aquatic  life, 
Water  pollution  control.  Sludge  disposal.  Radioac- 
tive waste  disposal,  Industrial  wastes,  Solid  wastes, 
Dredging,  Waste  treatment.  Water  quality  control. 
Standards,  Permits,  Estuaries,  Coasts,  Great  Lakes, 
Ships,  Marine  fisheries,  Administrative  agencies, 
Government  finance. 

This  legislation  has  a  threefold  approach.  Instead  of 
designating  areas  where  dumping  may  be  con- 
ducted safely,  the  bill  determines  which  areas  are 
most  valuable  to  be  set  aside  as  sanctuaries.  Dump- 
ing of  waste  material  into  the  oceans,  coastal 
waters,  and  estuaries  except  under  a  permit  signed 
by  the  Administrator  of  the  Environmental  Protec- 
tion Agency  is  prohibited.  The  bill  proscribes  ab- 
solutely the  dumping  of  toxic,  radioactive,  or 
chemical  biological  warfare  material.  The  vehicle 
for  this  bill  is  the  act  of  August  3,  1968,  which 
declared  as  a  national  policy  the  protection  and 
conservation  of  estuarine  areas.  Section  3  of  the 
bill  outlines  the  procedure  for  establishment  of 
marine  sanctuaries  by  the  Secretary  of  Commerce 
acting  through  the  National  Oceanic  and  At- 
mospheric Administration,  in  conjunction  with  the 
Secretary  of  the  Interior,  the  Administrator  of  the 
EPA  and  the  Council  on  Environmental  Quality. 
The  bill  proposes  the  phasing  out  of  the  dumping  or 
disposal  of  municipal  sewage  or  industrial  waste 
and  establishes  a  timetable  for  the  construction  and 
use  of  secondary  and  tertiary  treatment  facilities. 
Stringent  enforcement  measures  are  provided,  in- 
cluding the  use  of  fines  and  criminal  investigatory 
procedures  to  search  vessels.  (Rees-Florida) 
W72-01663 


REPRESENTATIVE  REID  OF  NEW  YORK  IN- 
TRODUCES BILL  TO  INCREASE  SUBSTAN- 
TIALLY THE  CrVIL  PENALTY  FOR  POLLU- 
TION OF  THE  WATER  BY  OIL, 

House  of  Representatives,  Washington,  DC. 
O.  R.Reid. 

Congressional  Record,  Vol  1 1 7,  No  7,  p  H292  (dai- 
ly ed.  January  29,  1971).  1  p. 

Descriptors:  'Water  pollution  control,  'Oil  indus- 
try, 'Remedies,  'Federal  government,  'Water 
Quality  Act,  Legislation,  Hazards,  Damages,  Ships, 
Industrical  wastes.  Accidents,  Pollution  abatement, 
Water  pollution.  Jurisdiction,  Water  pollution 
sources.  Legal  aspects.  Political  aspects,  Oil,  Water 
pollution  effects.  Navigable  waters. 
Identifiers:  'Oil  spills. 

The  Water  Quality  Improvement  Act  of  1970  pro- 
vides a  maximum  penalty  of  $  10,000  for  each  un- 
lawful discharge  of  oil  into  the  navigable  waters, 
shoreline  areas,  and  contiguous  waters  of  the 
United  States.  It  also  limits  liability  for  the  costs  of 
cleaning  up  an  oil  spillage.  A  bill  introduced  by 
Representative  Reid  would  increase  the  maximum 
criminal  penalty  for  failure  to  report  an  oil  spillage 
from  $10,000  to  $100,000.  It  would  also  make  any 
willful  or  negligent  discharge  of  oil  a  violation.  The 
Secretary  of  the  department  under  which  the  Coast 
Guard  is  operated  would  be  required  to  appoint  an 
Oil  Pollution  Hearing  Board  to  investigate  viola- 
tions. The  Secretary  would  be  required  to  assess  a 
civil  penalty  against  any  persons,  including  cor- 
porations, whom  the  Board  finds  to  be  a  violator. 
The  penalty  would  be  fixed  by  multiplying  $10  by 
the  number  of  gallons  of  oil  found  to  have  been 
discharged.  The  violator  would  also  be  made  liable 
without  limitation  for  all  cleanup  costs.  (Horwitz- 
Florida) 
W72-01664 


POSITION    PAPER    ON    WATER    POLLUTION 
LAWS:     THE     SEARCH      FOR      A     BETTER 


TOMORROW. 

Congressional  Record,  Vol  117,  No  80,  p  E5140- 
42  (daily  ed.  May  27,  197 1 ).  3  p,  20  ref. 

Descriptors:  'Water  pollution  control,  'Pollution 
abatement,  'Legislation,  'Federal  government, 
Political  aspects,  Project  planning,  Legal  aspects, 
Standards,  Public  health.  Water  pollution,  Water 
pollution  sources.  Water  pollution  effects,  Jurisdic- 
tion, State  governments,  Water  conservation. 
Water  supply,  Administration,  Administrative 
agencies,  Water  quality,  Water  resources.  Water 
quality  control. 
Identifiers:  Refuse  Act. 

Water  pollution  must  be  controlled  if  mankind  is  to 
have  a  future.  Federal  laws  are  required  to  solve 
the  water  pollution  problem.  A  solution  through 
state  action  is  unlikely  because:  ( 1 )  pollution 
crosses  political  boundaries  and  under  federal  con- 
trol there  are  fewer  boundaries;  (2)  states  cannot 
raise  the  funds  to  control  pollution;  and  (3)  states 
are  competing  for  industry.  Pollution  control  laws 
should  include  federal  standards  with  provisions  to 
facilitate  their  updating  without  lengthy  legislative 
procedures.  All  existing  agencies  with  environmen- 
tal jurisdiction  should  be  eliminated,  and  they 
should  be  replaced  by  one  super  agency  restricted 
to  protecting  our  environment.  In  the  area  of  en- 
forcement, future  laws  should  include  a  minimum 
fine  and  a  maximum  fine  that  would  act  as  a  real 
deterrent.  A  percentage  of  net  daily  profit  or  ef- 
fluent charges  are  suggested  as  a  maximum  fine. 
The  fine  must  insure  that  it  will  be  costlier  to  pol- 
lute than  to  prevent  pollution.  The  Refuse  Act  is 
the  finest  existing  federal  legislation  because  it  al- 
lows dissatisfied  citizens  to  carry  on  litigation. 
Fines  under  existing  federal  statutes  are  set  forth.  A 
bibliography  of  relevant  material  is  provided.  (Hor- 
witz-Florida) 
W72-01665 


CLEAN    WATERS   FOR    ALABAMA'S   ESTUA- 
RIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01666 


WATER  POLLUTION  CONTROL  BY  TANKER 
TRAFFIC  CONTROL, 

JR.  Rarick. 

Congressional  Record,  Vol  1 17,  No  73,  p  H  4094 

(daily  ed.  May  18,  1971).  1  p. 

Descriptors:  'Navigation,  'Supervisory  control, 
'Safety,  'Water  pollution  control.  Water  pollution, 
Water  pollution  surces.  Regulation,  Political 
aspects,  Legal  aspects.  Project  planning,  Adminis- 
tration, Oil,  Oil  industry.  Oily  water.  Ships, 
Hazards,  Accidents,  Harbors. 

Major  oil  spills  due  to  tanker  collisions  and  other 
mishaps  constitute  a  significant  portion  of  ocean 
pollution  from  oil  spillage.  The  key  to  prevention  of 
such  tanker  incidents  lies  in  a  precise  traffic  control 
plan  governing  all  ship  movements  plus  enforce- 
ment of  specific  regulations  requiring  sophisticated 
navigation  equipment  and  practices  along  with  high 
competence  for  personal  in  responsible  positions. 
Strict  standards  for  hull  design  and  operating 
equipment  are  also  needed.  A  ship's  track  and 
movements  in  coastal  waters  can  be  monitored  and 
controlled  from  shore  in  the  same  manner  as  is 
done  with  aircraft.  A  tanker  on  entering  a  coastal 
area  can  be  put  into  a  specific  traffic  pattern.  Shore 
control  should  monitor  the  ship  and  have  absolute 
authority  to  determine  whether  the  traffic  condi- 
tions are  suitable  to  permit  it  to  enter  or  leave  port. 
Such  regulation  is  in  conflict  with  some  old  tradi- 
tions of  the  sea,  but  these  traditions  are  obsolete 
and  incompatible  with  the  present  level  of  sea 
transport  and  our  desire  to  control  pollution. 
W72-01667 


LEGISLATION     DEALING     WITH     ENVIRON- 
MENT, 

T.  F.  Eagleton. 


Congressional  Record,  Vol  1  16,  No  5,  p  S  444-5 
(daily  ed.  January  23,  1970).  2  p. 

Descriptors:  'Political  aspects,  'Project  planning, 
'Environment,  'Water  pollution  control,  Water 
pollution,  Air  pollution,  Water  quality.  Water 
quality  control,  Water  conservation,  Legal  aspects, 
Federal  government.  Legislation,  Waste  disposal. 
Grants,  Financing,  Treatment  facilities,  Environ- 
mental effects,  Industrial  wastes.  Research  and 
development.  Standards,  Administration. 

Senator  Muskie  is  praised  for  his  stand  against  en- 
vironmental pollution,  and  a  statement  made  by  the 
Chairman  of  the  Subcommittee  on  Air  and  Water 
Pollution  is  entered  in  the  record.  The  statement 
points  out  the  need  for  immediate  forceful  action 
by  the  federal  government  in  all  areas  of  environ- 
mental preservation.  In  the  area  of  water  quality, 
several  amendments  to  the  Federal  Water  Pollution 
Control  Act  are  recommended,  including:  ( 1 ) 
authorizing  $2.5  billion  in  construction  grants 
yearly  for  the  next  five  years,  (2)  encouraging  river 
basin  development  and  financing  treatment 
systems,  (3)  extension  of  the  water  quality  stan- 
dards program  to  all  navigable  waters,  (4)  requir- 
ing all  new  industrial  facilities  using  navigable 
waters  to  utilize  the  best  pollution  control 
technology,  inclusion  of  enforceable  effluent  stan- 
dards and  compliance  schedules  in  all  water  quality 
plans,  (5)  tightening  up  federal  enforcement,  (6) 
greater  public  participation  in  developing  water 
standards,  and  (7)  requiring  that  federal  water 
quality  criteria  be  made  available  to  the  public. 
Senator  Muskie  also  puts  forth  definite  proposals  in 
the  areas  of  air  quality,  solid  wastes,  noise  pollu- 
tion, executive  organization,  marine  resources, 
technical  advancement  and  environmental 
research,  and  electrical  power  development.  (Hor- 
witz-Florida) 
W72-01668 


ENVIRONMENTAL  POLLUTION, 

House  of  Representatives,  Washington,  DC. 

S.  Gibbons. 

Congressional  Record,  Vol  116,  No  25,  p  El  206- 

08  (daily  ed.  February  24,  1970).  3  p. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Government  finance,  'Waste 
treatment,  'Legislation,  Environmental  sanitation. 
Solid  wastes.  Grants,  Waste  disposal.  Treatment 
facilities,  Construction  costs,  Water  Quality  Act, 
Standards,  Administrative  agencies.  Navigable 
waters,  Sewers,  Estuaries,  Oil  wastes.  Municipal 
wastes.  Industrial  wastes.  Adjudication  procedure. 
Conferences,  Federal  government. 
Identifiers:  'Clean  Water  Restoration  Act,  'Solid 
Waste  Disposal  Act. 

Existing  laws  and  programs  respecting  water  and 
air  pollution  and  solid  waste  disposal  are  reviewed 
in  this  summary.  The  Federal  Water  Pollution  Con- 
trol Act  is  the  main  weapon  to  clean  up  America's 
waters.  It  provides  for  grants  to  cities  to  construct 
sewage  treatment  facilities,  provides  for  enforce- 
ment measures,  and  provides  for  research  pro- 
grams. The  Water  Quality  Act  of  1965  is  ad- 
ministered by  the  Federal  Water  Pollution  Control 
Administration  and  establishes  mandatory  stan- 
dards specifying  quality  criteria  for  interstate 
waters.  The  Clean  Water  Restoration  Act  of  1966 
provides  extensive  funding  for  the  construction 
costs  for  treatment  facilities.  It  also  provides  for 
research  and  development  grants,  particularly  for 
industrial  waste  treatment  and  joint  municipal-in- 
dustrial waste  treatment.  Current  bills  providing 
enforcement  measures  and  financial  assistance  for 
new  areas  of  pollution  control  are  discussed.  There 
are  three  major  components  of  standards:  ( 1 ) 
designation  of  uses  for  waters,  (2)  specification  of 
narrative  and  numerative  criteria,  and  (3)  specifi- 
cation of  plans  for  implementation  and  enforce- 
ment. Enforcement  measures  include  enforcement 
orders,  public  hearings,  and  court  action.  The  Solid 
Waste  Disposal  Act  of  1965,  providing  federal 
research,  training  programs,  and  grants  for  demon- 
stration projects,  is  discussed.  (Rees-qflorida) 
W72-01669 


79 


Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


POLLUTION:  THE  PLUNDERING  OF  OUR  EN- 
VIRONMENT, 

C.  A.  Vanik. 

Congressional  Record,  Vol  1 16,  No  38,  p  H  1766- 

67  (daily  ed.  March  12,  1970).  2  p. 

Descriptors:  *Water  pollution  control,  'Political 
aspects,  'Project  planning,  'Legislation,  Pollution 
abatement,  Air  pollution,  Legal  aspects,  Water 
conservation,  Water  quality.  Water  quality  control, 
Federal  government,  Administration,  State  govern- 
ments, Local  governments,  Jurisdiction,  Waste 
disposal,  Financing,  Grants,  Treatment  facilities, 
Public  health.  Environment,  Standards,  Industrial 
wastes. 

Past  and  present  problems  to  be  faced  in  this  na- 
tion's efforts  to  control  pollution  are  examined. 
One  of  the  major  difficulties  has  been  the  lack  of 
effective  action  by  state  and  local  governments  to 
carry  out  the  duties  of  pollution  control.  Special  at- 
tention is  given  the  problems  of  Lake  Erie  as  han- 
dled by  the  state  of  Ohio.  The  federal  role  in  air  and 
water  pollution  is  briefly  summarized,  along  with  a 
description  of  instances  where  federal  agencies 
have  been  guilty  of  pollution.  To  combat  this 
problem  several  solutions  are  put  forth.  First,  the 
massive  federal  program  to  build  new  public  waste 
treatment  facilities  must  be  matched  with  vigorous 
enforcement  against  municipal  and  industrial  pol- 
luters. Secondly,  to  save  Lake  Erie,  a  water  pollu- 
tion disaster  fund  must  be  established  with  25%  of 
all  federal  pollution  control  funds  earmarked 
specifically  to  meet  the  problem  of  high-density  in- 
terstate pollution.  Strict  standards  and  specifica- 
tions for  industrial  water  use  should  be  established. 
Finally,  all  other  possible  means  to  save  the  en- 
vironment must  be  employed,  including  utilization 
of  the  tax  system  in  the  fight  against  pollution. 
W72-01671 


OPINION  OF  THE  JUSTICES  (USE  OF  STATE 
BONDS  TO  FINANCE  LOANS  FOR  CON- 
STRUCTION OF  PRIVATE  POLLUTION  CON- 
TROL FACILITIES). 

I  Environmental  L.  Rep.  20253-20254  (Sup.  Jud. 
Ct.  Mass.,  March  23,  1971). 

Descriptors:  'Massachusetts,  'Government 
finance,  'Treatment  facilities,  'Industrial  wastes. 
Judicial  decisions,  Legal  aspects,  State  govern- 
ments, Legislation,  Water  pollution  control,  Pollu- 
tion abatement,  Water  pollution  sources,  Waste 
disposal.  Waste  treatment,  Environmental  sanita- 
tion, Sanitary  engineering,  Financing,  Loans, 
Public  benefits. 
Identifiers:  'Constitutionality. 

The  Governor  of  Massachusetts  sought  the  opinion 
of  the  Supreme  judicial  Court  of  Massachusetts  on 
the  consitutionality  of  a  statute  which  authorized 
loans  to  private  businesses  for  the  construction  of 
waste  treatment  facilities.  The  funds  for  the  loans 
were  to  be  raised  by  the  sale  of  bonds.  The  Gover- 
nor sought  opinions  on  two  questions.  First,  was  the 
use  of  funds  for  loans  to  private  individuals  and  or- 
ganizations an  expenditure  of  public  funds  for 
other  than  a  public  purpose.  Secondly,  was  the  is- 
suance of  bonds  and  the  use  of  their  proceeds  for 
such  loans  a  violation  of  the  Constitution  of  the 
Commonwealth.  The  Court  ruled  that  where  an  ex- 
penditure has  both  a  public  and  private  benefit,  it 
should  be  classified  according  to  its  primary  con- 
sequences. They  found  that  the  primary  purpose  of 
the  statute,  abatement  of  industrial  water  pollution, 
had  a  clear  public  benefit.  The  Court  also  ruled 
that  the  use  of  lands  to  finance  the  loans  was  the 
equivalent  of  a  state  guaranty  of  a  loan  to  the  ulti- 
mate borrower  and  violated  the  constitutional 
prohibition  against  the  use  of  state  credit  to  un- 
derwrite any  private  organization.  (Johnson- 
Florida) 
W72-01672 


THE    CONSTITUTION,    THE    PUBLIC    TRUST 
DOCTRINE,  AND  THE  ENVIRONMENT, 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01673 


WATERS  AND  WATERCOURSES-RIGHTS  OF 
THE  PUBLIC  IN  NONNAVIGABLE  WATERS, 

R.  T.  Phillips. 

Mississippi  Law  Journal,  Vol  42,  No  2,  p  270-276, 

Spring,  1971.7p,54ref. 

Descriptors:  'Mississippi,  'Navigable  waters, 
'Non-navigable  waters,  'Public  rights.  Judicial 
decisions,  Legal  aspects,  Navigation,  Ownership  of 
beds,  Riparian  rights,  Streambeds,  Non-consump- 
tive use,  Transportation,  Prior  appropriation, 
Public  benefits,  Inland  waterways,  Streams,  Rivers, 
Navigable  rivers,  Water  users,  Watercourses 
(Legal),  Natural  streams. 

In  a  recent  decision,  Downes  v.  Crosby  Chemicals, 
Inc.,  the  Mississippi  supreme  court  held  that  a 
creek  was  non-navigable,  and  therefore  was  not  a 
public  stream.  The  action  was  brought  by  the 
streambed  owner,  to  cancel  defendant's  assertion 
that  the  stream  was  public,  and  to  enjoin  further 
trespass.  The  navigability  test  used  by  the  Mississip- 
pi court  ignores  a  recent  trend  toward  utilization  of 
a  recreational  usage  test  to  determine  public 
ownership.  Two  problems  prevail  in  using  the 
navigability  test  to  determine  public  ownership:  ( 1 ) 
is  navigability  the  best  test  to  protect  the  relative 
rights  of  the  streambed  owner  and  the  public,  while 
achieving  maximum  utilization  of  natural  water 
resources;  and  (2)  what  test  of  navigability  should 
be  applied.  The  earlier  tests  of  navigability  were 
based  on  use  of  the  waters  for  commercial  trans- 
portation. A  streambed  owner,  however,  does  not 
own  the  water  over  the  bed;  paradoxically  the 
public  cannot  use  the  waters  which  it  owns  where 
the  navigability  test  is  used.  Suitability  for  public 
use  would  provide  a  better  test  of  public  ownership. 
In  the  Downes  decision,  the  Mississippi  court 
refused  to  utilize  the  expanding  recognition  of 
public  rights  in  waterways. 
W72-01674 


POWERS  OF  STATE  UNDER  ORDINANCE  OF 
1787  IN  RESPECT  OF  NAVIGABLE  WATERS. 

American  Law  Reports,  Annotated,  Vol  54,  p  438- 
448,  1928.  11  p. 

Descriptors:  'Legislation,  'Navigable  waters, 
'Mississippi  River,  'St.  Lawrence  River,  'Federal- 
state  water  rights  conflicts,  Navigable  rivers, 
Rivers,  Streams,  State  governments.  Bridges, 
Docks,  Dams,  Locks,  Federal  government,  United 
States,  Indiana,  Michigan,  Minnesota,  Ohio, 
Wisconsin,  Iowa. 
Identifiers:  'Ferries. 

Concerning  the  Northwest  Territory,  the  Congres- 
sional Ordinance  of  1787  provided  that  'navigable 
waters  leading  into  the  Mississippi  and  St. 
Lawrence  ..  .  shall  be  common  highways,  and  for- 
ever free  ..  .  without  any  tax,  import,  or  duty  .  * 
Cases  dealing  with  the  powers  of  the  states  under 
this  Ordinance  are  the  subject  of  this  annotation. 
The  purpose  of  the  Ordinance  was  to  preserve  the 
natural  character  of  all  rivers  leading  into  the  Mis- 
sissippi and  St.  Lawrence  and  to  prevent 
monopolistic  utilizations  of  their  waters.  After  ad- 
mission of  the  states  within  the  Northwest  Territo- 
ry, the  Ordinance  remained  in  full  force  and  effect. 
It  has  been  held  inapplicalbe  to  penultimate  tribu- 
taries of  the  named  rivers.  It  is  only  applicable  to 
streams  which  were  common  highways  for  canoes, 
utilized  for  commerce,  or  otherwise  embraced  by 
the  definition  of  'navigable  waters'.  State  improve- 
ments and  obstructions,  such  as  ferries,  bridges, 
wharves,  or  dam  and  locks  which  do  not  substan- 
tially obstruct  navigation  are  permissible. 
Moreover,  the  Ordinance  does  not  prohibit  states 
from  exacting  tolls  for  the  use  of  these  benefits  to 
navigation  and  commerce.  (Hart-Florida) 
W72-01676 


OIL  AND  GAS  PRODUCTION. 

Missouri   Ann   Stat  sees   259.010,   259.050   thru 
259.070  (Supp  1971). 


Descriptors:  'Missouri,  'Oil  fields,  'Water  pollu- 
tion control,  'Administrative  agencies,  Water  pol- 
lution sources.  Oil  wells,  Legislation,  Regulation, 
Water  law,  Legal  aspects.  Oil,  Natural  gas,  Oil  in- 
dustry, Oil  wastes,  Environmental  engineering.  Per- 
formance, Supervisory  control  (Power),  Waste 
water. 

The  State  Oil  and  Gas  Council  is  herein  established 
and  granted  certain  powers  and  duties.  The  Mis- 
souri Water  Pollution  Board  is  made  a  member  of 
the  Council.  The  principal  purpose  of  this  chapter 
is  to  provide  the  Council  with  the  necessary  powers 
to  enforce  the  statutory  prohibition  against  the 
waste  of  oil  and  gas.  The  definition  of  'well'  in- 
cludes any  hole  drilled  in  the  earth  for  or  in  con- 
nection with  the  disposal  of  salt  water,  nonusuable 
gas,  or  other  waste  accompanying  the  production 
of  oil  or  gas.  The  Council  has  the  authority  to 
require  the  drilling,  casing,  operation,  and  plugging 
of  wells  in  such  a  manner  as  to  prevent  the  pollu- 
tion of  fresh  water  supplies  by  oil,  gas,  or  highly 
mineralized  water.  It  also  has  authority  to  regulate 
the  disposal  of  highly  mineralized  water  and  oil 
field  wastes.  It  is  empowered  to  make  rules,  regula- 
tions, or  orders  for  the  classification  of  wells  as 
wells  for  the  disposal  of  highly  mineralized  water, 
brine,  or  other  oil  field  wastes.  A  further  power  of 
the  Council  is  to  fix  water-oil  ratios  for  efficient 
well  operations.  (Johnson-Florida) 
W72-01677 


WHO'S  MR.  CLEAN. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01678 


TAPPING  AN  OLD  LAW  TO  CATCH  POLLU- 
TERS. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01679 


THE  1899  REFUSE  ACT, 

United  States  Senate. 

J.  C.  Boggs. 

117   Cong   Rec   844-855   (daily   ed   February   4, 

1971).  I2p. 

Descriptors:  'Permits,  'Water  pollution  control, 
'Navigable  waters,  'Rivers  and  Harbors  Act,  Ad- 
ministration, Water  pollution,  Water  pollution 
sources,  Water  pollution  effects,  Legal  aspects. 
Political  aspects.  Regulation,  Federal  government, 
State  governments,  Jurisdiction,  Administrative 
agencies,  Damages,  Remedies,  Legislation,  Stan- 
dards, Inspection,  Treatment  facilities,  Waste 
disposal. 
Identifiers:  'Refuse  Act. 

The  Refuse  Act  of  1899  is  analyzed  through  a  con- 
sideration of  material  relating  to  proposed  policy, 
practice,  and  procedures  under  the  new  federal 
permit  program.  The  procedures  followed  by  the 
Corps  of  Engineers  in  processing  permits  and  the 
coordination  between  the  Corps,  the  Environmen- 
tal Protection  Agency,  and  other  federal  agencies 
are  considered.  Special  attention  is  given  to  such 
procedures  as:  ( 1 )  the  information  required  on  per- 
mit applications,  (2)  the  consequences  of  state  cer- 
tifications, (3)  the  processing  of  permit  applica- 
tions, (4)  the  giving  of  public  notice  and  public 
hearings,  (5)  the  issuing  of  environmental  impact 
statements,  (6)  the  publicity  to  be  given  applica- 
tions; and  (7)  the  duration  of  permits.  The 
memorandum  of  understanding  between  the  Ad- 
ministrator of  the  Environmental  Protection  Agen- 
cy and  the  Secretary  of  the  Army  concerning 
operations  under  the  Refuse  Act  is  reprinted.  The 
effect  of  state  certification  of  activities  requiring  a 
federal  license  or  permit  is  dealt  with  in  an  En- 
vironmental Protection  Agency  order.  Finally,  the 
overall  effectiveness  of  the  permit  program  is  con- 
sidered by  the  General  Council  of  the  Council  on 
Environmental  Quality.  Questions  put  to  the  Agen- 
cy are  reprinted.  (Horwitz-Florida) 
W72-01680 
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*  BILL  TO  REGULATE  THE  DISCHARGE  OF 
WASTES  IN  TERRITORIAL  AND  INTERNA- 
TIONAL WATERS, 

Senate,  Washington,  D.C. 

f  P  Case 

Congressional  Record,  Vol  117,  No  26,  p  S  2257- 

58  (daily  ed.  March  2,  1 97 1 ).  2  p. 

Descriptors:  *Waste  disposal,  "Oceans,  'Great 
Lakes,  'Water  pollution  control,  'Pollution  abate- 
ment 'Legislation,  International  waters,  Continen- 
tal shelf,  Water  pollution,  Pollutants,  Water  quali- 
ty. Water  quality  control,  Environmental  sanita- 
tion Federal  government,  Legal  aspects,  Wastes, 
Continental  margin,  Coasts,  Regulation,  Govern- 
ment finance,  Research  and  development. 

A  massive  increase  in  the  level  of  wastes  dumped 
into  our  oceans  and  the  Great  Lakes  threatens  en- 
vironmental deterioration.  To  New  Jersey  and 
neighboring  states  it  is  more  than  a  threat.  Beaches 
are  beginning  to  show  the  effect  of  offshore  dump- 
ing, but  the  major  effect  has  been  fish  and  seafood 
population  reductions.  In  response  to  the  problems 
caused  by  the  discharge  of  wastes  in  territorial  and 
international  waters,  a  bill  introduced  by  Senator 
Case  would  regulate  such  discharges  for  five  years, 
prohibit  such  discharges  thereafter,  and  authorize 
research  and  demonstration  projects  to  determine 
means  of  using  and  disposing  of  such  wastes.  Dur- 
ing the  first  five  years  wastes  could  only  be  dumped 
beyond  the  continental  shelf.  Financial  assistance 
could  be  provided  by  the  Environmental  Protection 
Agency  to  assist  research  in  this  area.  Specific  ex- 
amples of  the  effects  of  ocean  dumping  on  New 
York  and  New  Jersey  are  cited.  (Robinson- 
Florida) 
W72-01681 


LEGISLATION     TO     END     INDISCRIMINATE 

OCEAN  DUMPING, 

C.  W.  Sandman. 

Congressional  Record,  Vol.  117,  No.  1,  p.  E41-3 

(daily  ed.,  January  21,  1971).  3  p. 

Descriptors:  'Permits,  'Waste  disposal,  'Oceans, 
•Water  pollution  control,  Legal  aspects.  Public 
health,  Project  planning,  Water  pollution  sources, 
Federal  government,  Jurisdiction,  Legislation,  Ad- 
ministration, Administrative  agencies,  Sea  water, 
Environment,  Environmental  effects,  Waste 
dumps. 

Realizing  the  present  and  future  danger  to  the  en- 
vironment from  ocean  pollution,  Congressman 
Charles  H.  Sandman  introduced  a  bill  to  control 
ocean  dumping.  The  bill  establishes  direct  controls 
over  dumping  within  the  3  mile  territorial  limit,  and 
beyond  the  jurisdictional  limit  through  controls 
over  loading  in  any  United  States  port  of  waste 
material  for  ocean  dumping.  No  owner  or  master  of 
a  vessel  may  load  or  permit  the  loading  of  any 
waste  on  such  vessel  while  in  port,  if  such  waste  is 
to  be  discharged  in  ocean  waters,  unless  the  owner 
or  master  follows  certain  requirements.  First,  a  per- 
mit must  be  obtained  from  the  Administrator  of  the 
Environmental  Protection  Agency.  This  permit 
must  authorize  the  loading  of  such  waste  and  may 
prescribe  an  authorized  ocean  dumping  site.  The 
Administrator  is  also  empowered  to  deny  the 
disposal  of  waste  that  would  be  damaging  to  the 
marine  environment  or  to  human  health  and  wel- 
fare. The  owner  or  master  must  also  notify  the 
Coast  Guard  of  such  loading  and  dumping  so  that 
the  Coast  Guard  may  conduct  surveillance  of  the 
operations.  The  bill  establishes  penalties  for  viola- 
tions. 
W72-01682 


MESSAGE    FROM    THE    PRESIDENT   OF   EN- 
VIRONMENTAL QUALITY, 

Senate,  Washington,  D.  C. 

R.M.Nixon. 

Congressional  Record,  Vol  1 1 6,  No  1 8,  p  S 1 604- 1 4 

(daily  ed.  February  10,  1970).  1 1  p. 

Descriptors:  'Water  pollution  control,  'Environ- 
mental sanitation,  'Solid  wastes,  'Parks,  Air  pollu- 


tion, Water  resources  development.  Land  reclama- 
tion, Land  use,  Water  pollution  sources.  Municipal 
wastes,  Industrial  wastes,  Farm  wastes,  Treatment 
facilities.  Waste  treatment,  Standards,  Legislation, 
Government  finance.  Grants,  Administrative  agen- 
cies. Regulation,  Real  property,  River  basins, 
Navigable  waters. 

The  President  herein  proposes  a  comprehensive 
program  embracing  major  legislative  proposals  and 
new  measures  being  executed  under  administrative 
action  in  five  major  categories:  ( 1 )  water  pollution 
control,  (2)  air  pollution  control,  (3)  solid  waste 
management,  (4)  parklands  and  public  recreation, 
and  ( 5 )  organizing  for  action.  Municipal  and  indus- 
trial wastes  are  the  primary  contributers  to  water 
pollution.  New  measures  would  implement  design 
and  operation  standards  for  treatment  facilities,  im- 
pose water  user  fees,  establish  effluent  require- 
ments, provide  regional  planning  and  special  con- 
sideration for  river  basins,  and  utilize  more  injunc- 
tive relief  and  other  judicial  procedures  to  abate 
pollution.  Air  pollution  results  primarily  from  au- 
tomobiles and  stationary  sources  such  as  power- 
plants  and  incinerators.  New  measures  would 
establish  testing  programs  for  auto  fuel  emissions 
and  implement  a  national  air  quality  standards  pro- 
gram. Solid  waste  management  would  require 
research  to  make  products  more  disposable  and 
programs  to  reuse  and  recycle  products.  To 
guarantee  adequate  parklands  and  public  recrea- 
tion areas,  the  new  measures  would  allocate  funds 
through  the  Land  and  Water  Conservation  Fund  to 
purchase  more  property  and  would  review  existing 
uses  of  federal  lands.  Committees  to  organize  these 
programs  are  discussed.  ( Rees-Florida) 
W72-01683 

A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO 

STRENGTHEN  AND  IMPROVE  AUTHORITY 
TO  ENFORCE  ABATEMENT  OF  POLLUTION, 
TO  PROVIDE  FOR  FILING  OF  NOTICE  WITH 
RESPECT  TO  DISCHARGE  OF  MATTER  INTO 
INTERSTATE  OR  N  AVIGABLE  WATERS  AND 
TO  REQUIRE  PERMITS  TO  REGULATE  SUCH 
DISCHARGE  OF  MATTER. 
House  Bill  14456,  89th  Cong,  2d  Sess.  ( 1966).  11  p 

Descriptors:  'Water  pollution  control,  'Navigable 
waters,  'Permits,  'Legislation,  Water  law,  Adjudi- 
cation procedure,  Administrative  agencies,  In- 
terstate rivers,  State  governments,  United  States, 
Foreign  governments.  Pollution  abatement,  Inspec- 
tion, Surveys,  Conferences,  Standards,  Water 
quality  control,  Pollutants,  Waste  disposal. 
Remedies,  Damages,  Public  health,  Interstate  com- 
missions. 
Identifiers:  'Federal  Water  Pollution  Control  Act. 

This  bill  would  amend  sections  10  and  1 1  of  the 
Federal  Water  Pollution  Control  Act  to  increase 
the  authority  of  the  Secretary  of  the  Interior  to:  ( 1 ) 
notify  formally  and  request  the  pollution  control 
agency  of  a  state  discharging  pollutants  into  in- 
terstate or  navigable  waters  to  attend  a  conference 
with  other  states  adversely  affected;  (2)  call  a  con- 
ference whenever  reports  and  surveys  indicate 
discharges  are  causing  water  pollution  or  there  is 
substantial  economic  injury  to  the  shellfish  industry 
from  discharges  or  the  actions  of  federal,  state,  and 
local  authorities;  (3)  call  a  conference  whenever  a 
foreign  country  is  endangered  by  a  state's  pollution 
and  to  request  that  country's  presence  at  the  con- 
ference; (4)  request  the  Attorney  General  to  seek 
appropriate  judicial  relief  to  abate  pollution;  (5) 
compel  the  presence  and  testimony  of  witnesses 
and  the  production  of  evidence;  (6)  conduct 
hearings  and  upon  the  inaction  of  the  polluter 
request  the  Attorney  General  to  initiate  enforce- 
ment proceedings;  (7)  require  persons  to  notify  the 
Secretary  about  the  location,  nature,  and  quantity 
of  discharges;  (8)  issue,  deny,  and  revoke  permits; 
and  (9)  enter  property  to  inspect  and  investigate 
disposal  systems.  A  new  section  would  provide  the 
district  courts  with  regional  jurisdiction  to  enjoin 
pollution  on  interstate  and  navigable  waters.  (Rees- 
Florida) 
W72-01684 


THE     DETERGENT    POLLUTION     CONTROL 

ACT  OF  1970, 

Senate,  Washington,  D.  C. 

G.  Nelson. 

Congressional  Record,  Vol  1 16,  No  27,  p  S  2444- 

47  (daily  ed  February  26,  1970).  4  p. 

Descriptors:  'Water  pollution  control, 
'Phosphates,  'Detergents,  'Legislation,  Chemi- 
cals, Chemical  wastes,  Cleaning,  Domestic  wastes, 
Eutrophication,  Water  pollution,  Water  pollution 
sources,  Water  pollution  treatment.  Nutrients,  Ox- 
ygen requirements,  Aging  (Biological),  Aquatic  al- 
gae, Waste  assimilative  capacity,  Water  pollution 
effects,  Pollutants,  Pollution  abatement,  Federal 
government. 
Identifiers:  'Water  Pollution  Control  Act. 

Legislation  to  ban  polyhosphates  from  detergents 
in  the  United  States  is  necessary  to  halt  water  pollu- 
tion. The  detergent  industry  has  shown  no  intention 
of  correcting  phosphate  pollution  without  legisla- 
tion. The  Detergent  Pollution  Control  Act  of  1970, 
which  would  amend  the  Federal  Water  Pollution 
Control  Act,  requires  the  elimination  of 
polyhosphates  in  detergents  and  the  establishment 
of  national  environmental  standards  on  detergent 
ingredients.  Detergents  are  not  controlled  by 
sewage  treatment  because  phosphates  pass  through 
most  treatment  systems.  Once  entering  lakes  and 
rivers,  phosphates  excessively  entich  them  with 
nutrients.  This  causes  excessive  algae  growth  and 
eutrophication.  Several  non-pollution  phosphate 
substitutes  which  are  feasible  for  use  in  industrial 
and  household  detergents  have  been  developed. 
Enzymes  are  another  pollutant  used  in  most 
household  detergents.  The  proposed  Act  makes  it 
unlawful  to  manufacture  detergents  with  phosphate 
after  June  30,  1972.  It  also  directs  the  establish- 
ment of  standards  of  toxicity,  ability,  and 
biodegradability  for  all  detergents.  A  federal 
assistance  program  would  be  used  to  accelerate  the 
development  of  effective  phosphate  substitutes. 
(Hart-Florida) 
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INTRODUCTION    OF    BILLS    ON    ENVIRON- 
MENTAL CONTROL, 

Senate,  Washington,  D.  C. 

H.  Scott. 

Congressional  Record,  Vol  1  16,  No  21,  p  S1859-60 

( daily  ed  February  18,  1970).  2  p. 

Descriptors:  'Water  pollution  control,  'Financing, 
'Legislation,  'Federal  government,  Political 
aspects,  Project  planning,  Legal  aspects,  State 
governments,  Local  governments,  Jurisdiction,  Air 
pollution,  Water  pollution,  Water  quality.  Grants, 
Treatment  facilities,  Water  pollution  effects,  Waste 
disposal,  Solid  wastes,  Participating  funds, 
Research  and  development. 
Identifiers:  'Water  Pollution  Control  Act. 

Senator  Scott  herein  introduces  a  package  of  seven 
bills  proposed  by  President  Nixon  to  solve  the  Na- 
tion's pollution  problems.  The  first  bill  amends  the 
Federal  Water  Pollution  Control  Act  to  provide  $4 
billion  in  federal  funds  for  the  construction  of 
waste  treatment  plants  during  the  next  four  years. 
During  this  same  period  the  bill  proposes  that  local 
governments  contribute  another  $6  billion.  A 
second  bill  is  designed  to  assure  that  adequate 
financing  will  be  available  for  state  and  local 
governments  to  participate  in  the  program.  The 
President  is  proposing  the  establishment  of  an  En- 
vironmental Financing  Authority  which  will  obtain 
funds  for  local  governments  in  the  capital  market. 
Two  companion  bills  will  privide  swift,  effective  en- 
forcement of  pollution  control  measures  and  will 
insure  pollution  control  research.  Another  bill  will 
provide  stringent  automobile  pollution  controls 
and  will  authorize  the  Secretary  of  Health,  Educa- 
tion, and  Welfare  to  establish  standards  governing 
the  composition  of  fuel  and  fuel  additives.  The  final 
bill  of  the  President's  package  will  provide  for  in- 
vestigation and  research  into  ways  of  dealing  with 
solid  wastes.  (Horwitz-Florida) 
W72-01686 
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WATER  POLLUTION  PROBLEMS  IN  CEN- 
TRAL NEW  YORK, 

House  of  Representatives,  Washington,  D.  C. 
J.  M.  Hanley. 

Congressional  Record,  Vol  1 16,  No  33,  p  H  1574 
(daily  ed  March  5,  1970).  1  p. 

Descriptors:  *  Water  pollution  control,  *  Participat- 
ing funds,  "Grants,  "Financing,  Project  planning, 
State  governments,  Federal  governments,  Local 
governments,  Legal  aspects,  Political  aspects,  Ju- 
risdiction, Water  pollution,  Pollution  abatement, 
Treatment  facilities,  Public  health,  Waste  disposal. 

Water  pollution  problems  of  central  New  York  are 
herein  considered  with  special  attention  focused 
upon  the  Onondaga  County  Pollution  Control  Pro- 
ject. This  program  received  a  $350,000  federal 
study  grant,  in  1966,  to  conduct  research  into  a 
program  to  abate  and  control  the  area's  water  pol- 
lution. Recently  the  County  submitted  an  applica- 
tion for  a  $50  million  project  to  substantially  ex- 
pand and  upgrade  waste  treatment.  This  project  is 
an  outgrowth  of  the  federal  study  grant  and  is  eligi- 
ble for  a  55%  federal  grant.  The  balance  would  be 
obtained  from  30%  state  financing  and  15%  local 
financing.  Due  to  the  federal  government's  failure 
to  privide  enough  funds  for  water  pollution  control, 
it  is  unlikely  that  anything  near  the  promised  55% 
will  be  provided.  Since  New  York  will  only  finance 
30%  of  the  costs,  localities  such  as  Onondaga 
County,  are  forced  with  the  heavy  burden  of 
providing  40%  of  needed  project  funds.  This  is  un- 
satisfactory and  should  be  corrected  through  in- 
creased federal  funding  for  all  local  projects. 
Federal  dollars  going  into  water  pollution  will  have 
to  be  doubled.  Unless  New  York's  share  of  federal 
funds  is  increased,  its  citizens  must  bear  more  costs 
than  citizens  in  less  progressive  states.  (Horwitz- 
Florida) 
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INTRODUCTION  OF  A  BILL  ENTITLED  NA- 
TIONAL WATER  QUALITY  STANDARDS  ACT 
OF  1970, 

Senate,  Washington,  D.  C. 
E.  S.  Muskie. 

Congressional  Record,  Vol  1 16,  No  54,  p  5167-70 
(daily  ed  April  7,  1970).  4  p. 

Identifiers:  "Water  quality  control,  "Standards, 
♦Government  finance,  "Waste  treatment,  State 
governments,  Federal  government,  Water  pollution 
control,  Administrative  agencies,  Grants,  Rural 
areas,  River  basins,  Treatment  facilities,  Construc- 
tion costs,  Navigable  waters,  Tributaries,  Judicial 
decisions,  Adjudication  procedure,  Regulation, 
Permits,  Contracts,  Remedies,  Fish,  Wildlife,  Pol- 
lution abatement,  Conferences. 

An  increase  in  the  amount  of  state  assistance  grants 
to  water  pollution  control  agencies  to  $20  billion 
annually  is  herein  proposed.  Waste  treatment  con- 
struction grants  would  be  increased  annually  to 
$2.5  billion.  If  fully  funded,  this  authorization 
would  generate  the  construction  of  $25  billion 
worth  of  municipal  waste  treatment  works.  Special 
provision  to  allocate  the  first  $100  million  annually 
to  rural  areas  is  retained.  Provision  to  increase  river 
basin  planning  is  also  included.  Water  quality  stan- 
dards are  designed  to  protect  and  enhance  existing 
quality  of  waters  and  require  the  inclusion  of  ef- 
fluent requirements.  Compliance  schedules  and 
revision  procedures  are  included.  Enforcement  by 
the  Secretary  includes  the  use  of  orders  of  abate- 
ment, public  hearings  and  review  procedures,  and 
judicial  proceedings  in  federal  district  court.  Viola- 
tors could  be  punished  by  fines  up  to  $25,000  daily 
or  a  year  of  imprisonment  or  both.  Protection  for 
employees  who  volunteer  information  in 
proceedings  under  the  Bill  is  provided,  including 
rehiring  or  reinstatement  following  an  illegal 
discharge.  The  Secretary  of  Interior  would  be 
authorized  to  bring  suit  whenever  an  effluent 
source  presents  a  danger  to  fish  or  economic  injury 
to  the  shellfish  market.  (Rees-Florida) 
W72-01688 


INTRODUCTION  OF  NATIONAL  LEAGUE  OF 
CITIES  WATER  POLLUTION  BILL, 

Senate,  Washington,  D.  C. 

E.  S.  Muskie. 

Congressional  Record,  Vol  1 1 6,  No  54,  p  S5 1 70-7 1 

(daily  ed.  April  7,  1970).  2  p. 

Descriptors:  "Water  pollution  control,  "Grants, 
"Treatment  facilities,  "Federal  government,  Pro- 
ject planning,  Water  pollution,  Water  quality,  Pol- 
lution abatement,  Water  quality  control,  Water 
pollution  sources.  Water  pollution  effects,  State 
governments,  Local  governments,  Jurisdiction, 
Financing,  Waste  disposal,  Legal  aspects,  Legisla- 
tion, Public  health. 
Identifiers:  "Water  Pollution  Control  Act. 

The  Clean  Water  Commitment  Act  of  1970  is  in- 
tended to  provide  a  national  commitment  for  the 
financing  of  expanding  programs  under  the  Federal 
Water  Pollution  Control  Act  and  to  assure  coor- 
dination in  the  development  of  local  clean  water 
programs.  Continued  population  growth  and 
economic  expansion  require  high  quality  water 
supplies.  The  Nation's  waterways  are  currently  in 
serious  danger  of  becoming  polluted  to  a  degree 
that  will  be  injurious  to  public  health  and  welfare. 
The  urgency  of  this  problem  requires  the  dedica- 
tion of  substantial  public  and  private  resources  to 
control  and  abate  water  pollution.  This  will  require 
a  firm  commitment  of  $20  billion  in  federal  expen- 
ditures during  the  next  decade.  These  goals  are  to 
be  achieved  through  coordination  with  state  and 
local  governments  who  shall  establish  water  basin 
commissions  to  develop  comprehensive  water 
quality  control  plans.  In  addition  to  the  $20  billion 
in  grants  for  treatment  facilities,  the  bill  provides 
$25  million  annually,  through  1976,  to  aid  in  the 
prevention  and  control  of  pollution.  Federal  grants 
may  comprise  up  to  50%  of  project  costs.  Cor- 
respondence to  Senator  Muskie  from  the  National 
Leagues  of  Cities  and  the  President  is  set  forth. 
(Horwitz-Florida) 
W72-01689 


INTRODUCTION  OF  ENVIRONMENTAL 
QUALITY  ADMINISTRATION  ACT  OF  1970, 

Senate,  Washington,  D.  C. 

E.  S.  Muskie. 

Congressional  Record,  Vol  1 16,  No  53,  p  S51 15-18 

(daily  ed  April  6,  1970).  4  p. 

Descriptors:  "Federal  government,  "Administra- 
tive agencies,  "Pollution  abatement,  "Water  pollu- 
tion control,  "Institutional  constraints,  Air  pollu- 
tion, Administration,  Administrative  decisions, 
Regulation,  Water  pollution,  Non-structural  alter- 
natives, Governments,  Government  finance, 
Legislation,  Legal  aspects,  Inter-agency  coopera- 
tion. 

The  federal  'war'  against  pollution  is  being  fought 
with  ineffectiveness  and  inefficiency  because  of  an 
inadequate  organization  of  the  administrative  agen- 
cies charged  with  enforcement  of  federal  pollution 
laws.  Therefore,  the  Environmental  Quality  Ad- 
ministration Act  of  1970  is  introduced  to  reor- 
ganize the  executive  branch.  It  would  remove  the 
overlap  of  responsibility  between  various  agencies 
by  consolidating  the  agencies  and  activities  in  the 
'Environmental  Quality  Administration.'  The  func- 
tion of  eleven  agencies  would  be  transferred  to  the 
Administration:  (1)  the  National  Air  Pollution 
Control  Administration;  (2)  the  Bureau  of 
Radiological  Health;  (3)  the  Bureau  of  Solid  Waste 
Management;  (4)  the  Bureau  of  Water  Hygiene; 
(5)  the  Environmental  Science  Services  Adminis- 
tration; (6)  the  Federal  Water  Pollution  Control 
Administration;  (7)  the  Water  Resources  Division, 
Geological  Survey;  (8)  the  water  and  sewers  facili- 
ties division,  Farmers  Home  Administration;  (9) 
the  Pesticide  Control  Board;  (10)  the  water  and 
sewer  grant  program,  Community  Development 
Administration;  and  (11)  the  Office  of  Noise 
Abatement,  Department  of  Transportation.  The 
new  Administration  must  be  supported  with  a  com- 
mittment in  money  and  manpower  to  perform  the 
assigned  task.  Proposed  objectives  and  duties  of  the 
Administration  are  set  forth.  (Hart-Florida) 
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FLOOD  PLAIN  INFORMATION,  SANTA  CRUZ 
RIVER  (STATE  HIGHWAY  82  TO  INTERNA- 
TIONAL BOUNDARY),  SANTA  CRUZ, 
ARIZONA. 

Army  Engineer  District,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  04A 
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FLOOD  PLAIN  INFORMATION,  FARMINGTON 
AND  CONNECTICUT  RIVERS,  WINDSOR, 
CONNECTICUT. 

Army  Engineer  District,  Waltham,  Mass. 
For  primary  bibliographic  entry  see  Field  04A 
W72-01157 


SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT,  HOBOLOCHITTO  CREEK,  EAST 
AND  WEST  HOBOLOCHITTO  CREEKS, 
PICAYUNE,  PEARL  RIVER  CO.,  MISSISSIPPI. 

Corps  of  Engineers,  Mobile,  Ala. 

For  primary  bibliographic  entry  see  Field  04 A. 
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FLOOD  PLAIN  INFORMATION,  WEST 
BRANCH  ROCKY  RIVER,  CUYAHOGA  AND 
LORAIN  COUNTIES,  OHIO. 

Corps  of  Engineers,  Buffalo,  N.Y. 

For  primary  bibliographic  entry  see  Field  04A. 
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WOOD  V.  TOWN  OF  LEWISPORT  (ADJOIN- 
ING LANDOWNER'S  CLAIM  OF  TITLE  TO 
RIPARIAN    LAND    DEDICATED    TO    PUBLIC 

USE). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01428 


WISCONSIN'S  REQUIREMENTS  FOR  SHORE- 
LAND  AND  FLOOD  PLAIN  PROTECTION, 

Donald  F.  Wood. 

Natural  Resources  Journal,  Vol  10,  No  2    p  327- 

338(1970).  12  p,  lOref. 

Descriptors:  "Wisconsin,  "Flood  plain  zoning, 
"Shores,  "Land  use,  Zoning,  State  governments, 
Local  governments,  Administrative  agencies,  Non- 
structural alternatives.  Shoreline  cover,  Water 
resources,  Water  resources  development,  Shore 
protection,  Planning,  River  basin  development, 
Project  planning,  Flood  plains,  Flood  protection, 
Water  zoning,  Legislation,  Legal  aspects. 

Wisconsin  legislation  requires  local  governments  to 
enact  zoning  requirements  for  flood  plains  and 
shorelands  within  their  respective  jurisdictions. 
Failure  to  enact  local  ordinances  would  result  in 
enactment  by  the  state  government.  This  article 
reviews  the  efficacy  of  this  new  legislation.  The 
shoreland  regulations  are  primarily  for  environ- 
mental protection,  while  the  flood  plain  law  at- 
tempts to  minimize  flood  damage.  The  relationship 
of  shoreland  and  flood  plain  zoning  to  water 
resource  planning  and  to  land-use  planning  is  con- 
sidered first.  It  is  emphasized  that  flood  plain  zon- 
ing is  generally  applicable  to  rivers  and  streams, 
whereas  shorelands  regulations  apply  mainly  to 
lakes.  The  difficulty  of  achieving  adequate  shore- 
land  and  flood  plain  zoning  without  a  comprehen- 
sive land-use  plan  is  discussed.  A  primary  purpose 
of  the  new  zoning  powers  is  to  preserve  wetlands. 
Doubt  is  expressed  as  to  the  efficacy  of  protecting 
single  parcels  of  wetlands  through  zoning.  The  ef- 
fectiveness of  zoning  is  analyzed.  The  author  con- 
cludes that  the  new  program  will  result  in  better 
development  of  waterfront  areas.  Unsolved 
problems,  such  as  shoreline  cover,  land  slope  at  the 
shore,  water  pollution,  and  definition  of  jurisdic- 
tions, are  also  discussed.  (Hart-Florida) 
W72-01647 
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G.  Ecologic  Impact  of 
Water  Development 


ONSERVATION  OF  NATURAL  RESOURCES, 

or  primary  bibliographic  entry  see  Field  05G. 
H2-01270 


N  MAN  AND  HIS  ENVIRONMENT, 

or  primary  bibliographic  entry  see  Field  06B. 
H2-01563 


1TH  TECH  MEETING  OF  THE  INTERNAT'L 
NION  FOR  NATURE  CONSERVATION  AND 
ATURAL  RESOURCES,  1ST  AND  2ND  SES- 
IONS.  COMMISSION  ON  ECOLOGY  SECTION 
iN  CONSERVATION  IN  LAND  USE 
LANNING,  SOIL  AND  H20  RESOURCES, 
SPECIALLY  IN  MT  REGIONS,  WILDLIFE 
ESOURCES,  AND  FORESTRY.  NEW-DELHI, 
XDIA,  NOVEMBER  25-28,  1970, 
or  primary  bibliographic  entry  see  Field  04A. 
H2-01596 


1TH  TECH  MEETING  OF  THE  INTERNAT'L 
NION  FOR  NATURE  CONSERVATION  AND 
[ATURAL  RESOURCES,  1ST  AND  2ND  SES- 
IONS.  COMMISSION  ON  ECOLOGY  SECTION 
IN  EFFECTS  OF  POLLUTION  ON  NATURAL 
COSYSTEMS.  NEW-DELHI,  INDIA,  NOVEM 
iER  15-28,  1969, 

or  primary  bibliographic  entry  see  Field  05C. 
V72-01599 


1TH  TECH  MEETING  OF  THE  INTERNAT'L 
INION  FOR  NATURE  CONSERVATION  AND 
IATURAL  RESOURCES,  1ST  AND  2ND  SES- 
IONS.  COMMISSION  ON  ECOLOGY  SECTION 
>N  THE  INTERNAT'L  BIOLOGICAL  PRO- 
IRAM  CURRENT  RESEARCH  IN  INDIA,  AND 
TS  R  EJ  EVANCE  TO  CONSERVATION.  NEW- 
DELHI,  INDIA,  NOV.  25-28,  1969,  INDIA,  NOV. 
15-28,  1970, 

ror  primary  bibliographic  entry  see  Field  02H. 
V72-01603 

)7.  RESOURCES  DATA 


IB.  Data  Acquisition 


EVALUATION  OF  SNOW  WATER  EQUIL- 
fALENT  BY  AIRBORNE  MEASUREMENT  OF 
•ASSIVE  TERRESTRIAL  GAMMA  RADIA- 
riON, 

National  Weather  Service,  Silver  Spring,  Md. 

:.  L.  Peck,  V.  C.  Bissel,  E.  B.Jones,  and  D.  L. 

3urge. 

Water  Resources  Research,  Vol  7,  No  5,  p  1151- 

1159,  October  1971.  7  fig,  2  tab,  7  ref. 

Descriptors:    *Snow    surveys,    *Remote    sensing, 
■Gamma   rays,   'Snowpacks,   *Water  equivalent, 
Suclear  moisture  meters,  Telemetry,  Snow,  Snow 
:over,  Instrumentation. 
Identifiers:  Passive  terrestrial  gamma  radiation. 

^n  airborne  gamma  radiation  detection  system 
determines  the  water  equivalent  of  snowpacks  in 
nonmountainous  areas.  Snow  attenuates  natural 
gamma  emissions  from  the  soil,  and  the  magnitude 
Bf  attenuation  is  related  to  the  mass  of  the  water 
blanket  between  the  soil  and  the  detector.  Gamma 
spectral  and  total  counting  rates  are  collected  and 
recorded  by  an  airborne  system  using  fourteen  4- 
by  4-inch  sodium  iodide  (Nal  (Tl ))  crystals.  These 
data  are  corrected  for  soil  moisture,  background 
radiation,  and  effects  of  air  density.  Extensive  snow 
depth  and  density  measurements  were  taken  to 
determine  'ground  truth'  water  equivalent  under 
the  flight  path.  Gamma  spectral  data  give  a  real 
measurement  of  snow  water  equivalent  within  at 
least  0.2-0.5  inch  over  favorable  terrain.  The  use  of 
total    count    data   is    even    more    promising    but 


requires   the    background    interference.    (Knapp- 

USGS) 

W72-01125 


AN  ECONOMICAL  DEVICE  FOR  OPTICALLY 
DETECTING  SNOW  DEPTH  AT  REMOTE  STA- 
TIONS, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science  and 

Biometeorology. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-01139 


ANALYSIS    OF    ALPINE    WATERS    BY    ION 
ELECTRODE  METHODS, 

Dartmouth  College,  Hanover,  N.  H.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-01141 


APPLICATION  OF  THERMOCOUPLE 

PSYCHROMETERS  TO  SOIL  WATER  TRANS- 
PORT, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-01144 


A  SIMPLE  PUMPING  SAMPLER  FOR 
RESEARCH  INTO  SUSPENDED  SEDIMENT 
TRANSPORT  IN  SMALL  CATCHMENTS, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-01148 


ELECTRON  MICROSCOPY  APPLIED  TO 
QUARTZ  GRAINS  FROM  A  TROPICAL  EN- 
VIRONMENT, 

Nottingham  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-01151 


ANALYSIS  OF  GROUND-WATER  SYSTEM  IN 
ORANGE  COUNTY,  CALIFORNIA,  BY  USE  OF 
AN  ELECTRICAL  ANALOG  MODEL, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-01155 


SOIL  MOISTURE  MEASUREMENT  BY  THE 
CAPACITANCE  METHOD  (O  IZMERENU 
VLAZHNOSTI  POCHVY  YEMKOSTNYM 
METODOM), 

Belorusskii        Nauchno-Issledovatelskii        Institut 
Melioratsii  i  Vodnogo  Khozyaistva,  Minsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-01169 


METHOD  OF  DETERMINING  THE  SOIL 
MOISTURE  POTENTIAL  WITH  A  PRESSURE 
MEMBRANE  APPARATUS  (K  METODIKE 
OPREDELENIYA  POTENTSIALA  VLAZH- 
NOSTI POCHV  S  PRIMENENIYEM  MEMBRAN- 
NYKH  PRESSOV), 

Vsesoyuznaya  Akademiya  Selskokhozyaistvennykh 
Nauk,  Moscow  (USSR).  Agrofizicheskii  Nauchno- 
Issledovatelskii  Institut. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-01171 


MOVEMENT  DETERMINATION  OF  THE  ROSS 
ICE  SHELF,  ANTARCTICA, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Sur- 
veying Engineering. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-01187 


PORTABLE  RAINFALL  SIMULATOR  AND 
PLOT  UNIT  FOR  USE  IN  FIELD  STUDIES  OF 
INFILTRATION,  RUNOFF  AND  EROSION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Plant 
Industry. 

A.  B.  Costin,  and  D.  A.  Gilmour. 
J  Appl  Ecol.  7(1):  193-200  Illus  1970. 
Identifiers:  Erosion,  Field,  Infiltration,  Plot,  Porta- 
ble, Rainfall,  Runoff,  Simulator,  Unit. 

The  equipment  can  be  rapidly  assembled  and 
operated.  The  10  x  6  ft  plots  are  enclosed  by  a 
mild-steel  top,  jointed  side-sections,  and  an  angle- 
iron  collecting  drain  with  an  outlet  leading  to  a 
container  of  suitable  size.  Simulated  rainfall  is  sup- 
plied to  the  plot  from  drums  of  water  by  means  of  a 
mobile  engine-driven  centrifugal  pump  fitted  with  a 
bypass  valve.  The  rain  is  directed  on  to  the  plot 
with  a  hand-operated  boom  and  nozzle  from  which 
the  amount  and  intensity  of  the  rainfall  are  con- 
trolled. This  equipment  delivers  simulated  rain  with 
drop  size,  intensity,  and  a  terminal  velocity  which 
are  generally  similar  to  those  found  for  comparable 
natural  storms.  Some  field  applications  are 
described. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01237 


SOIL   MOISTURE   DETECTION   WITH   IMAG- 
ING RADARS, 

Georgia  Southern  Coll.,  Statesboro. 

Harold  C.  MacDonald,  and  William  P.  Waite. 

Water  Resources  Research  7(1):  100-110.  Illus. 

Map.  1971. 

Identifiers:  Aerial,  Detection,  Imaging,  Moisture, 

Photography,  Radars,  Soil,  Supplement. 

The  high  degree  of  correlation  between  the  electri- 
cal properties  of  soil  and  soil  moisture  content  are 
well-known.  Considerable  experimental  work  was 
conducted  by  using  radar  for  the  determination  of 
soil  moisture.  However,  in  the  transition  from  a 
controlled  measurement  device  to  an  operational 
imaging  radar,  the  effects  of  soil  moisture  were  ex- 
tremely difficult  to  separate  from  other  terrain 
parameters  influencing  the  radar  return  signal. 
Presently  available  dual  polarized,  K-band,  side- 
looking  imaging  radars  provide  a  capability  for 
revealing  a  qualitative  estimate  of  soil  moisture 
content.  When  used  as  a  supplement  to  aerial 
photography  in  temperate  climates,  radar  imagery 
analysis  will  decrease  the  ambiguity  of  soil  type 
reconnaissance.  In  the  Arctic,  an  imaging  radar 
may  provide  data  for  mapping  regions  of  per- 
mafrost, and  this  process  could  be  accomplished  in 
a  sequential  manner  regardless  of  weather  or  time 
of  day.  The  use  of  additional  multifrequency  mul- 
tipolarization  imaging  radars  and  the  relative 
foliage  penetration  of  each  should  be  investigated 
as  a  possible  means  of  gathering  quantitative  soil 
moisture  information. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01242 


A  METHOD  OF  CONTINUOUS  WATER  CON- 
TENT MEASUREMENTS  IN  LEAVES  BY 
MEANS  OF  BETA-RADIATION  ABSORPTION, 
(IN  GERMAN), 

Wuerzburg,  Univ.  (West  Germany).  Botanisches 
Institut  II. 
Uwe  Buschbom. 

Planta.  95  (2):  146-166.  Illus.  1970.  English  sum- 
mary. 

Identifiers:  Absorption,  Auto,  Beta,  Counter,  Elec- 
tronic, Gauge,  Geiger,  Leaves,  Measurements, 
Method,  Muller,  Radiation,  Radiography,  Scaler, 
System,  Timer. 

A  brief  introduction  to  the  beta-ray  gauging 
technique  is  given  with  its  application  in  determin- 
ing the  water  content  of  leaves.  Some  aspects  for 
the  choice  of  the  radioactive  isotope,  the  dector 
and  the  recording  system  are  discussed  in  respect 
to  their  utilization  and  precision.  A  short  review  of 
the  instrumentation  is  given.  The  construction  of  a 
new  beta-ray  gauge  is  described.  Kr-85  (Emax  — 


83 


■■ 

MjJjjrtP 

mm 

H 

»&&&: 

•v«^fi; 

Field  07— RESOURCES  DATA 
Group  7B — Data  Acquisition 


0.67  meq)  with  an  activity  of  0.35  mc  served  as  the 
radiation  source  (active  diameter  —  1  mm).  This 
point-shaped  and  relatively  energy-rich  beta-ray 
source  permits  a  working  distance  between  source 
and  detector  of  several  cm  and  allows  within  cer- 
tain limits  a  choice  of  test  surface  area.  A  halogen- 
quenched  Geiger-Mueller-counter  with  a  window 
of  2  cm  diameter  and  1.5-2.0  mg/sq  cm  was  used. 
In  the  construction  of  the  measuring  set-up  special 
attention  was  paid  to  the  reproducibility  of  the 
geometry  between  source,  sample  and  detector. 
The  impulses  which  reach  the  detector  were 
recorded  by  an  electronic  sealer-timer  system. 
Count  rate  measurements  were  taken  at  various 
distances  between  emitter,  absorber  and  detector. 
Furthermore  the  dependence  of  beta-ray  absorp- 
tion on  the  nature  of  the  sample  was  examined. 
Comparative  measurements  were  made  with 
homogeneous  materials  (aluminum  foils,  plastic 
sheets  and  filter  paper)  and  heterogeneous  materi- 
als (leaves  with  varying  anatomical  structure). 
Large  differences  were  found  between  the  amounts 
of  beta-radiation  absorbed  by  the  same  weights  per 
unit  area  of  these  materials.  These  differences  are 
discussed.  A  calibration  method  is  described  which 
allows  an  accurate  determination  of  the  depen- 
dence of  count  rate  on  water  content  of  the  tested 
leaf  area  after  the  experiment.  A  difference  in 
weight  per  unit  surface  area  of  0. 1  mg/sq  cm  can  be 
exactly  determined.  Leaves  of  the  same  species 
were  examined  under  natural  conditions  in  the 
habitat  of  the  plants.  With  these  continuous  mea- 
surements of  beta-radiation  absorption  great  daily 
fluctuations  in  leaf  water  content  were  found  ac- 
cording to  the  special  weather  conditions. --Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-01264 


COMPARISON  OF  TWO  FIELD  TECHNIQUES 
FOR  DETERMINATION  OF  WATER  POTEN- 
TIAL IN  TWO  HALOPHYTES, 

Urbana  Coll.,  Ohio. 

James  K.  Detling,  and  Lionel  G.  Klikoff. 
AmerMedlandNatur.  85  (1):  235-238.  1971. 
Identifiers:      Determination,      Field,     Halophytes, 
Potential,     Sarcobatus-Vermiculatus-D,     Suaeda- 
Fruticosa-D,  Techniques. 

Results  obtained  by  the  dye  and  pressure-bomb 
techniques  for  field  estimation  of  plant  water 
potential  were  compared.  No  significant  dif- 
ferences were  found  in  the  2  methods  over  a  wide 
range  of  water  potentials  in  2  spp  of  halophytes 
(Sarcobatus  vermiculatus,  Suaeda  fruticosal).— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01308 


A  TIPPING  BUCKET  RECORDER  FOR  USE  IN 
STEM  FLOW  STUDIES, 

Nature     Conservancy,     Orange-over-Sands     (En- 
gland). Merlewood  Research  Station. 
E.  J.  White,  and  P.  S.  Rhodes. 
J  Appl  Ecol.  7  (2):  349-352.  Illus.  1970. 
Identifiers:  Bucket,  Flow,  Recorder,  Stem,  Tipping. 

A  tipping-bucket  water  recorder  is  described  which 
is  particularly  suitable  for  stem  flow  studies 
because  of  its  large  capacity  buckets  (100  ml), 
compared  with  those  of  tipping-bucket  rain  recor- 
ders.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01317 


THE  USA  CRREL  DRILL  FOR  THERMAL 
CORING  IN  ICE, 

H.  T.  Ueda,  and  D.  E.  Garfield. 

Journal  of  Glaciology,  Vol  8,  No  53,  p  311-314, 

June  1969.  2  fig,  8  ref. 

Descriptors:  "Core  drilling,  *Ice,  'Drilling  equip- 
ment, Cores,  Drilling,  Equipment,  Instrumentation, 
Glaciers,  Sampling,  Melting,  Drill  holes. 
Identifiers:  Thermal  drill  (Coring),  Ice  drills. 

The  USA  CRREL  drill  is  an  80-kg,  electrothermal 
unit  designed  for  continuous  coring  in  temperate  or 
polar  ice  or  snow.  The  drill  melts  a  hole  approxi- 


mately 16.3  cm  in  diameter  and  retrieves  a  core  ap- 
proximately 12.2  cm  in  diameter  at  rates  from  1.9 
meters  per  hr  in  -28  deg  C  ice  to  2.3  meters  per  hr 
in  temperate  ice.  The  melt  water  formed  is 
removed  by  a  vacuum  system  and  stored  in  a  tank. 
Additional  equipment  includes  450  m  of  armored 
electrical  cable,  a  hoist,  a  6.7  m  tower  and  a 
gasoline  generator.  The  minimum  time  required  to 
drill  a  450-m  hole  is  435  hr.  All  of  the  equipment 
has  been  designed  to  be  assembled  and  operated  by 
two  men  and  has  a  gross  shipping  weight  of  1 180 
kg.  (Knapp-USGS) 
W72-01388 


A        BUOYANCE-STABILIZED        HOT-POINT 
DRILL  FOR  GLACIER  STUDIES, 

Cold    Regions    Research    and    Engineering   Lab., 

Hanover,  N.  H. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-01397 


THE    RESISTOGRAPH    AND   THE   COMPRES- 
SIVE STRENGTH  OF  SNOW. 

Montana  State  Univ.,  Bozeman.   Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-01402 


DEPTH     TO     GROUND-WATER     TABLE     BY 
REMOTE  SENSING, 

Oklahoma  State  Univ.,  Stillwater.   Dept.  of  Civil 

Engineering. 

M.  Abdel-Hady,  and  H.  H.  Karbs. 

ASCE  Proceedings,  Journal  of  the  Irrigation  and 

Drainage  Division,  Vol  97,  No  1R3,  Paper  8360,  p 

355-367,  September  1971.  7  fig,  1  tab,  10  ref. 

Descriptors:      'Soil      moisture,      *Water      table, 
*  Remote  sensing,  Infrared  radiation.  Solar  radia- 
tion,  Surveys,   Mapping,   Photogrammetry,  Tem- 
perature. 
Identifiers:  *  Infrared  imaging. 

Infrared  imagery  was  tested  as  a  technique  for 
remote  sensing  and  surveying  depth  to  the  ground- 
water table.  The  variation  of  soil  radiant  energy  in 
the  8-14  micron  infrared  spectral  band  is  affected 
by  depth  to  groundwater  table.  Differences  in 
depth  to  groundwater  table,  within  the  0  ft  to  4  ft 
level,  in  2  types  of  soils  tested,  were  detectable  by 
ground  surface  radiance  measurements.  During  the 
period  of  investigation  (summer),  radiant  intensity 
was  maximum  from  2  p  m  -  4  p  m.  Maximum  radi- 
ant intensity  differences  resulting  from  variations 
to  depth  of  water  table  also  occurred  during  this 
period.  The  differences  in  radiance  during  the  peak 
period  were  significant,  suggesting  excellent  poten- 
tial applications  of  most  good  imaging  systems  in 
detecting  and  surveying  depth  to  groundwater  table 
and  soil  moisture  variations.  (Knapp-USGS) 
W72-01420 


AN  INFORMATION  GUIDE  TO 

HYDROMETEOROLOGICAL      INSTRUMENTS 

AND  OBSERVATION  METHODS  (INFORMAT- 

SIONNYYE  MATERIALY  PO 

GIDROMETEOROLOGICHESKIM    PRIBORAM 

I  METODAM  NABLYUDENIY). 

Scientific   Research  Inst,  of  Hydrometeorological 

Instruments,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02B. 

W72-01550 


A  NEW  METHOD  FOR  APPROXIMATE 
DETERMINATION  OF  AQUIFER  PERMEA- 
BILITY (NOVYY  METOD  PRIBLIZHENNOGO 
OPREDELENIYA  VODOPROVODIMOSTI 

VODONOSNYKH  GORIZONTOV), 
Kiev  State  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  02F. 
W72-01551 


STUDIES  OF  CARLSON  STRESS  METERS  IN 
CONCRETE, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  08F. 

W72-01579 


EXPERIENCE  THROUGHOUT  THE  WORLD 
WITH  THE  CSIR  'DOORSTOPPER  ROCK 
STRESS  MEASURING  EQUIPMENT, 

National  Mechanical  Engineering  Research  Inst., 

Pretoria  (South  Africa). 

For  primary  bibliographic  entry  see  Field  08E. 

W72-01581 


CONSTRUCTION  MATERIALS  IN  DELTA 
AREAS, 

Army  Engineer  Topographic  Labs.,  Fort  Belvoir, 

Va. 

D.  G.  Orr,  and  J.  R.  Quick. 

Photogrammetric   Engineering,   Vol   37,   No  4,  p 

337-351,  Apr  1971.  14  p,  8  fig,  5  ref. 

Descriptors:  "Construction  materials,  *Deltas, 
•Remote  sensing,  Radar,  'Locating,  Infrared 
photography,  Sensors,  *Aerial  photography, 
Planning,  Soil  moisture,  Soil  temperature,  Color 
photography,  Land  forms,  Sands,  Analytical 
techniques,  Photogrammetry,  Analysis,  Gravels, 
Sand  bars.  Materials,  Radar  equipment, 
Geomorphology. 

Identifiers:  Mississippi  Delta,  Radar  images,  Gravel 
beds,  Infrared  imagery. 

Remote  sensing  techniques  for  identifying  materi- 
als for  engineering  construction  are  most  effective 
using  a  2-phase  procedure:  a  regional  analysis,  fol- 
lowed by  a  detailed  analysis.  Procedures  for  identi- 
fying likely  sources  of  materials  for  engineering 
construction  with  multispectral  remote  sensor  were 
applied  to  a  part  of  the  Mississippi  Delta.  Sensors 
included  panchromaticolor  and  color-infrared 
photographs,  thermal-infrared  imagery,  radar,  9- 
channel  multispectral  scan  imagery,  and  small- 
scale  photo-index  mosaics.  Ground  truth  was 
acquired  concurrently  with  the  remote  sensor  over- 
flights, and  included  soil  mositure,  soil  tempera- 
ture, wind  velocity,  ground  photographs  and  soil 
samples.  The  APQ-97  is  the  most  versatile  radar 
system  for  regional  analysis.  Use  of  color-infrared 
photographs  was  preferable  for  detailed  analysis  in 
the  delta  environment.  Thermal-infrared  imagery 
provided  useful  information  where  applied  in  con- 
junction with  photographs.  The  best  potential 
sources  of  construction  materials  in  this  area  were 
within  the  cheniers,  point  bars,  riverbars  and  active 
beaches.  (USBR) 
W72-01586 


7C.  Evaluation,  Processing  and 
Publication 


A  MODEL  FOR  THE  SIMULATION  OF 
STREAMFLOW  DATA  FROM  CLIMATIC 
RECORDS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-01147 


STRAIN  NETWORKS  ON  THE  MCMURDO  ICE 
SHELF, 

Department  of  Scientific  and  Industrial  Research, 
Wellington  (New  Zealand).  Antarctic  Div. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-01190 


FLOOD     WAVES     FROM     A     CONTROLLED 
BREACHED  DAM, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-01335 
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rENTIOMETRIC  SURFACE  AND  AREAS  OF 
TESIAN  FLOW,  MAY  1969,  AND  CHANGE 
POTENTIOMETRIC  SURFACE  1964  TO 
,9  FLORIDAN  AQUIFER,  SOUTHWEST 
3RIDA  WATER  MANAGEMENT  DISTRICT, 
3RIDA, 

logical  Survey,  Washington,  D.C. 
/.  Stewart,  L.  R.  Mills,  D.  D.  Knochenmus,  and 
...  Faulkner. 

triable  from  US  Geological  Survey,  Washington 
C  20242  Price  $1.00.  Geological  Survey 
Jrologic  Investigations  Atlas  HA-440,  1971.  1 
et,  1  map. 

icriptors:  *Potentiometric  level,  *  Water  level 
ituations,  'Florida,  'Confined  water.  Artesian 
Is,  Hydrograph  analysis,  Water  measurement, 
mndwater  movement,  Data  collections,  Obser- 
ion  wells. 

ntifiers:  *Floridan  aquifer,  Southwest  Water 
nagement  District  (Fla),  Long-term  records. 

entiometric  contours  of  the  Southwest  Florida 
ter  Management  District  are  shown  on  a  USGS 
e  map,  scale  1:500  000,  and  areas  of  decline,  no 
mge  or  rise  of  water  levels  during  the  record 
iod  are  given  in  various  colors.  The  change  in 
entiometric  surface,  1949-1969,  is  shown  by 
Irographs  of  selected  wells,  and  the  various 
inges  and  range  in  amount  of  changes  are  shown 
color  patterns  on  a  smaller  map.  The  water  level 
Ihe  Floridan  aquifer  in  the  Water  Management 
itrict  ranges  from  sea  level  near  the  Gulf  of  Mex- 
to  1 20  ft  above  sea  level  in  the  east-central  part 
the  area.  Changes  in  potentiometric  surface 
♦9-69  for  the  entire  area  range  from  no  decline 
about  60  ft  of  decline.  Areal  declines  of  the 
[entiometric  surface  1964-69  of  more  than  20  ft 
:  centered  about  35  mi  east  of  Tampa  Bay. 
ang-USGS) 
72-01374 


►W-FLOW  MEASUREMENTS  OF  NORTH 
LROLINE  STREAMS, 

ological  Survey,  Raleigh,  N.C. 

.  L.  Yonts. 

>rth   Carolina   Department   of  Water   and   Air 

sources  Report,  July  1971.  236  p,  2  fig,  3  plate, 

ab,  3  ref. 

sscriptors:  *Streamflow,  *Low  flow,  *Base  flow, 
)ischarge  measurement,  'North  Carolina, 
ferage  flow,  Hydrologic  data.  Data  collections, 
ow  rates.  Stream  gages.  Gaging  stations, 
atistics.  Statistical  methods. 

entifiers:  'Base-flow  measurements  (NC), 
•aphical  correlation. 

ore  than  7,500  low-flow  measurements  made 
ior  to  January  1,  1969,  at  about  2,250  sites  on 
reams  in  North  Carolina  are  tabulated.  The 
aphical  correlation  techniques  and  methods  for 
itermining  low-flow  characteristics  for  the  low- 
>w  site  using  the  simultaneous  low  flow  at  con- 
luous-record  gaging  stations  (index  stations),  are 
sscribed  and  illustrated.  The  average  discharge 
id  the  annual  minimum  7-day  averages  that  may 
:  expected  to  recur  at  2-,  10-,  and  20-year  inter- 
ils  are  listed  for  87  continuous-record  gaging  sta- 
5ns  that  can  be  used  as  index  stations.  ( Woodard- 
SGS) 
'72-01379 


fATER  RESOURCES  DATA  FOR  TEXAS,  1970 
PART  1.  SURFACE  WATER  RECORDS. 

eological  Survey,  Austin,  Tex. 

eological  Survey  Basic-Data  Report,  1971.  613  p, 
fig 

•escriptors:  'Hydrologic  data,  'Data  collections. 
Surface  waters,  'Streamflow,  'Texas,  Gaging  sta- 
ions,  Stream  gages,  Flow  rates,  Flow  measure- 
lent.  Lakes,  Average  flow,  Low  flow,  Peak 
ischarge,  Discharge  measurement, 
dentifiers:  'Water  resources  data  (Tex),  Stream- 
low  basic  data. 


Surface-water  records  for  the  1970  water  year  for 
Texas,  including  records  of  streamflow  or  reservoir 
storage  at  gaging  stations,  partial-record  stations, 
and  miscellaneous  sites,  are  presented.  Records  for 
a  few  pertinent  gaging  stations  in  bordering  states 
are  also  included.  The  tables  of  data  include  a 
description  of  the  gaging  station,  and  daily, 
monthly,  and  yearly  discharges  of  the  stream.  The 
description  of  the  station  gives  the  location, 
drainage  area,  records  available,  type  and  history 
of  gage,  average  discharge,  extremes  of  discharge, 
and  general  remarks.  For  most  gaging  stations  on 
lakes  and  reservoirs,  a  description  of  the  station 
and  a  monthly  summary  table  of  stage  and  contents 
are  given.  Data  for  partial-record  stations  include 
discharge  measurements  at  low-flow  partial-record 
stations,  and  annual  maximum  stage  and  discharge 
at  crest-stage  stations.  ( Woodard-USGS) 
W72-01380 


GEODETIC  RESULTS  OF  THE  ROSS  ICE 
SHELF  SURVEY  EXPEDITIONS,  1962-63,  AND 
1965-66, 

Technische  Universitaet,  Brunswick  (West  Ger- 
many). Dept.  of  Photogrammetry  and  Cartog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-01381 


COMPUTER  PROGRAMS  IN  USE  IN  THE 
WATER  QUALITY  DIVISION,  VOL.  2, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
A.  Demayo. 

Canada  Department  of  Energy,  Mines  and 
Resources  Inland  Waters  Branch  Report  Series  No 
14,  1971.  40  p,  19  fig,  7  tab,  18  ref. 

Descriptors:  'Data  processing,  'Data  storage  and 
retrieval,  'Computer  programs,  'Water  quality, 
'Water  analysis,  Chemical  analysis,  Systems  analy- 
sis, Digital  computers,  Hydrological  data,  Data  col- 
lections, Statistics,  Water  chemistry. 
Identifiers:  'Canada. 

The  computer  programs  in  use  in  the  Canadian 
Water  Quality  Division  are  described.  Included  are 
the  programs  used  to  calculate  the  results  of  chemi- 
cal analysis  of  water,  the  programs  used  to  type  out 
a  complete  report  of  such  an  analysis  and,  a  pro- 
gram used  for  calculating  concentrations  from  a 
digitized  recorder  chart.  These  programs  are  used 
mainly  to  check  the  analytical  results  of  chemical 
analysis  of  water.  The  parameters  are  listed  in  the 
order  of  input  into  the  computer.  The  23  parame- 
ters appearing  in  the  output,  the  symbols  denoting 
them,  and  the  units  in  which  they  are  expressed,  are 
listed  and  discussed.  (Woodard-USGS) 
W72-01426 


DETERMINATION  OF  HYDRAULIC  CONDUC- 
TIVITY-CAPILLARY PRESSURE  RELATION- 
SHIP FROM  SATURATION-CAPILLARY 
PRESSURE  DATA  FROM  SOILS, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-01450 


USER'S  GUIDE  AND  DOCUMENTATION  FOR 
OUTFALL  PLUME  MODEL, 

Environmental  Protection  Agency,  Corvallis,  Oreg. 
D.  J.  Baumgartner,  D.  S.  Trent,  and  K.  V.  Byram. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  577,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Working  Paper  No  80,  May  1971.  2 
fig,  4  ref,  append.  EPA  Program  16070  GHV 
05/71. 

Descriptors:     'Computer     programs,     Computer 
models,  Water  pollution  sources,  Jets,  Discharge 
(Water),     'Discharge     measurement,     Discharge 
lines,  Waste  dilution,  Stratified  flow. 
Identifiers:  'Plumes,  'Pipeline  discharges. 

Many  users  have  need  for  a  computational  program 
for  analysis  of  pipeline  discharges  into  lakes,  reser- 


voirs, estuaries,  or  the  ocean.  This  computer  pro- 
gram, PLUME,  is  offered  as  a  standard  procedure 
for  analysis  of  industrial  waste,  thermal,  and 
sewage  streams,  incorporating  the  most  recent 
knowledge  of  jets  and  plumes  generally  applicable. 
W72-01491 


SEWER  DESIGN  AND  COST  ESTIMATION  BY 
COMPUTER, 

Regional  Planning  Council,  Baltimore,  Md. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-01508 

08.  ENGINEERING  WORKS 
8A.  Structures 


METHODOLOGY  FOR  SYNTHESIS  AND  OP- 
TIMIZATION OF  DIFFUSION  PATTERNS  IN 
FLOW  SYSTEMS, 

Illinoise  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-01490 


SEWER  DESIGN  AND  COST  ESTIMATION  BY 
COMPUTER, 

Regional  Planning  Council,  Baltimore,  Md. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-01508 


WATER     RESOURCE     PROJECTS     OF     THE 
CORPS  OF  ENGINEERS. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-01675 

8B.  Hydraulics 

CHARACTERISTICS  OF  FLOW  OVER  WEIRS 
OF  FINITE  CREST  WIDTH, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  En- 
gineering. 

S.  Surya  Rao,  and  M.  K.  Shukla. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  11,  Paper  8515,  p  1807-1816, 
November  1 97 1 .  5  fig,  1  tab,  8  ref,  append. 

Descriptors:       'Weirs,       'Discharge       (Water), 
'Discharge   measurement,   Hydraulics,   Hydraulic 
structures,  Reynolds  number. 
Identifiers:  'Broad-crested  weirs. 

The  characteristics  of  flow  over  weirs  of  rectangu- 
lar cross  section  with  finite  crest  width  depend  on  a 
characteristic  Reynolds  number,  Weber  number, 
head  over  the  weir,  height  of  the  weir,  width  of  the 
weir  in  the  direction  of  flow,  and  roughness  height 
of  the  weir  surface.  The  ratios  of  head  to  height  and 
width  are  the  most  important  parameters,  and  a 
unified  understanding  of  the  whole  family  of  weirs 
can  be  obtained  by  considering  their  variation.  For 
weirs  with  a  streamlined  upstream  corner,  the  ratio 
of  the  brink  depth  to  the  critical  depth  is  close  to 
0.715.  (Knapp-USGS) 
W72-01163 


SIMPLIFIED  PROCEDURE  FOR  EVALUATING 
SOIL  LIQUEFACTION  POTENTIAL, 

California  Univ.,  Berkeley,  Dept.  of  Civil  Engineer- 
ing. 

H.  B.  Seed,  and  I.  M.  ldriss. 

ASCE  Proceedings,  Journal  of  the  Soil  Mechanics 
and  Foundations  Division,  Vol  97,  No  SM  9,  Paper 
8371,  p  1249-1273,  September  1971.  18  fig,  2  tab, 
3 1  ref,  append. 

Descriptors:      'Earthquakes,      'Soil      mechanics, 
'Landslides,    'Mudflows,    'Soil    dynamics,    Soil 
physics,   Mass  wasting,   Soil   physical   properties, 
Stress,  Strain. 
Identifiers:  Soil  liquefaction. 
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Field  data  concerning  the  liquefaction  or  non- 
liquefaction  behavior  of  sands  during  earthquakes 
was  assembled  and  compared  with  evaluations  of 
performance  using  a  simplified  new  procedure. 
Limited  available  field  data  can  provide  a  useful 
guide  to  the  probable  performance  of  sand 
deposits.  The  proposed  method  of  presenting  data 
provides  a  useful  framework  for  evaluating  past  ex- 
periences of  sand  liquefaction  during  earthquakes, 
and  the  simplified  evaluation  procedure  provides  a 
reasonably  good  means  for  extending  previous  field 
observations  to  new  situations.  When  greater  accu- 
racy is  justified,  test  data  on  particular  soils  or 
ground  response  analyses  can  be  used  to  provide 
more  definitive  evaluations.  (Knapp-USGS) 
W72-01419 


METHODOLOGY  FOR  SYNTHESIS  AND  OP- 
TIMIZATION OF  DIFFUSION  PATTERNS  IN 
FLOW  SYSTEMS, 

Illinoise  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
W.  Maxwell,  C.  Hall,  and  Chang  Kuo-Cheng. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  523,  $3.00  in  paper  copy  $0.95 
in  microfiche.  Illinois  Water  Resources  Center 
Research  Report  No  44,  UILU-WRC-7 1  -0044,  Au- 
gust 1971.  46  p,  9  fig,  5  tab,  17  ref.  A-046-ILL  ( 1 ). 

Descriptors:  *Boundaries  (Surfaces),  'Diffusion, 
Flow  characteristics,  *Flow  profiles,  *Free  sur- 
faces, Turbulence,  Hydraulics,  *Jets,  Temperature, 
Tracers. 

Identifiers:  Free  turbulence,  Heat  flux,  Mass  flux, 
Momentum  flux. 

This  analytic  study  used  a  generalization  of 
Reichardt's  hypothesis  by  Alexander,  Baron  and 
Comings  to  develop  a  unified  treatment  for  the 
synthesis  of  diffusion  patterns  for  mass,  heat  and 
momentum.  The  technique  was  applied  for  co- 
planar  and  co-axial  flows,  to  a  study  of  the  effects 
of  initial  flux  distribution  and  outlet  shape  on  diffu- 
sion patterns;  and  to  shallow  submerged  outlets. 
Four  simple  approximations  to  the  P-function,  in- 
volving only  exponential  and  error  functions,  were 
found  to  represent  flux  distributions  downstream 
from  a  circular  jet  of  finite  size  at  all  points 
between  the  nozzle  and  infinity.  The  results  may  be 
applied  in  the  study  and  design  of  discharge  outlets, 
syphon  spillways,  hydraulic  breakwaters  and  diffu- 
sion of  tracers  in  streams  and  penstocks. 
W72-01490 


USER'S  GUIDE  AND  DOCUMENTATION  FOR 
OUTFALL  PLUME  MODEL, 

Environmental  Protection  Agency,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-01491 


8C.  Hydraulic  Machinery 


INVESTMENT  DECISION  ON  HYDROELEC- 
TRIC DEVELOPMENT,  PART  ONE, 

Engineering  and  Power  Development  Consultants, 

Sidcup  (England). 

K.  G.  Armstrong. 

Water  Power,  p  68-73,  February,  1971.  3  fig. 

Descriptors:  'Electric  power  demand,  "Invest- 
ment, "Marginal  costs,  "Estimated  costs,  On-site 
data  collections. 

Identifiers:  "Hydroelectric  potential,  "Investment 
appraisal,  Value  of  supply. 

The  main  issues  in  appraising  the  need  for  expand- 
ing electrical  supply  are  divided  into  three  catego- 
ries, those  dealing  with  the  most  efficient  use  of  na- 
tional resources,  those  dealing  with  demand 
forecasting  and  those  dealing  with  the  evaluation  of 
existing  systems  and  decisions  on  hydroelectric 
development.  Efficient  use  of  national  resources  is 
determined  by  ascertaining  the  cost  of  resources 
used,  evaluating  the  existing  system  and  applying 
the  principle  steps  in  investment  appraisal.  In 
forecasting  demand,  the  growth  in  peak  demand 


seems  likely  to  be  more  significant  as  a  factor  in 
hydroelectric  development  than  growth  in  the  de- 
mand for  energy.  Indicators  of  short-term  demand 
are  discussed.  Before  deciding  to  expand  a  given 
system  the  value  of  the  existing  one  must  be  deter- 
mined by  using  marginal  costs  of  operation  and 
transmission  criteria.  Expansion  of  a  system  in- 
volves the  search  for  hydroelectric  potential, 
preliminary  cost  estimation  and  design  of  alterna- 
tive future  systems.  A  method  of  comparing  alter- 
native systems  is  included.  (See  also  W72-01353) 
( Dyer-Wisconsin ) 
W72-01352 


INVESTMENT  DECISION  ON  HYDROELEC- 
TRIC DEVELOPMENT,  PART  TWO, 

Engineering  and  Power  Development  Consultants, 

Sidcup  (England). 

K.  G.  Armstrong. 

Water  Power,  p  109-1 14,  March,  1971.  1  fig,  1  tab, 

29  ref. 

Descriptors:  "Hydroelectric  plants,  "Decision 
making,  "Investment,  Financial  analysis.  Data  col- 
lections, Marginal  costs,  Total  costs.  Risks,  Simula- 
tion analysis. 

A  rational  process  for  making  hydroelectric  invest- 
ment decisions  is  developed.  Data  collection  plays 
a  crucial  role  in  the  decision  process,  and  should  be 
efficient  and  comprehensive.  A  check  list  for  basic 
data  includes  the  energy  environment,  site  particu- 
lars, typical  costs,  current  technical  knowledge, 
management  affairs,  taxes,  sources  of  capital,  and 
conditions  of  procurement.  Next  in  the  decision 
process  is  the  determination  of  an  optimum  works 
layout.  The  works  layout  resolves  conflicts  in  the 
major  economics  of  water  storage,  plant  capacity, 
and  river-flow  control.  It  integrates  the  economics 
of  construction,  plant  and  material  purchases,  and 
completed  station  operations.  For  instance,  an 
economic  site  layout  provides  means  of  quick  and 
easy  access  for  all  movements,  and  it  will  be 
designed  around  construction  operations  as  well  as 
the  permanent  works.  The  optimum  layout  will  be 
identified  as  that  layout  from  which  any  variations 
would  increase  the  cost  of  electricity  supply.  Ra- 
tional decision-making  also  requires  detailed  cost 
estimates,  and  a  financial  appraisal  of  the  project 
may  be  necessary.  Typically  such  appraisals  utilize 
a  simulation  model.  The  effect  of  uncertainty  on 
the  decision-making  process  and  methods  for  in- 
cluding uncertainty  in  the  analysis  are  also  con- 
sidered. (See  also  W72-01352)  (Settle-Wisconsin) 
W72-01353 


GROUND  CURRENT  RETURN  ELECTRODE 
DESIGN, 

Teshmont  Consultants  Ltd.,  Winnipeg  (Manitoba); 

and  Manitoba  Hydro. 

R.  K.  Shemie,  and  D.  S.  Simons. 

Paper,  Manitoba  Power  Conference  on  EHV-DC, 

Winnipeg,  Can,  June  1 97 1 .  3 1  p,  9  fig,  2  tab,  9  ref. 

Descriptors:  "Electrodes,  "Ground  return,  "Direct 
current,  Ground  currents,  Transmission  (Electri- 
cal), "Transmission  lines,  Electric  current,  Test 
results,  Site  selection,  Stray  current  corrosion, 
Thermal  conductivity,  Pipelines,  Foreign  design 
practices,  Soil  resistivity,  Current  density,  Tem- 
perature rise,  High  voltage. 

Identifiers:  Coke,  "Bipolar  transmission  lines, 
Canada,  Nelson  River,  Canada,  Potential  gradients. 

The  Nelson  River  Transmission  System  uses  plus  or 
minus  450  kv  bipolar  HVDC  circuits  of  overland 
transmission  lines  requiring  earth  electrodes  to 
carry  the  normal  out-of-balance  d-c  current  and, 
during  transient  and  emergency  monopolar  opera- 
tion, the  full  load  current  of  1800  amps.  The 
criteria  for  location,  ratings  and  design  of  the  circu- 
lar electrodes  are  examined  and  compared  with  the 
results  of  a  pilot  electrode  test  program.  Results  of 
measurements  made  on  buried  pipelines  and  on 
other  installations  during  the  pilot  tests  indicate  no 
adverse  effect  on  these  installations  from  ground 
return   currents   injected   into   the   earth   at   the 


selected  sites.  The  site  selection  and  pilot  electro. 
test  program  are  discussed  and  the  results  tab 
lated.  The  electrode  design  will  achieve  an  es 
mated  resistance  of  0.4  ohm  for  both  Dorsey  ai 
Radisson.  (USBR) 
W72-01576 


CONSTRUCTIONAL  ASPECTS  OF  THE  PLl 
OR  MINUS  450  KVDC  NELSON  RIVER  TRAN 
MISSION  LINE, 

Teshmont  Consultants  Ltd.,  Winnipeg  (Manitoba 
J.  G.  Cormie. 

Papter,  Manitoba  Power  Conference  on  EHV-D 
Winnipeg,  Can,  June  1 97 1 .  28  p,  7  fig,  2  tab. 

Descriptors:  "Transmission  lines,  "Constructio 
"Permafrost,  Muskeg,  Guyed  towers,  Foundatior 
Transportation,  Peat  bog,  Access  roads,  Rad 
communication  systems,  Scheduling,  Transmissi< 
towers,  Helicopters,  Foreign  design  practice 
Stringing,  Bundled  conductors,  "Cold  weather  co 
struction.  Anchored  towers,  Caissons. 
Identifiers:  "Bipolar  transmission  lines,  Canad 
Nelson  River,  Canada,  Mat  foundations,  Ro( 
footings.  Self-supporting  towers. 

The  Nelson  River  Transmission  Line  connects  tl 
Radisson  Converter  Station,  near  the  source  i 
power  generation  on  the  Nelson  River,  and  tl 
Dorsey  Converter  Station  near  Winnipeg.  T« 
bipolar,  plus  or  minus  450-kv  d-c,  lines,  each  55 
mi  long,  are  located  on  the  same  right-of-way.  Tl 
northern  250  mi  of  line  presented  serious  acce 
problems  because  much  of  the  line  runs  throuf 
muskeg  and  peat  bogs,  passable  only  when  froze: 
Materials  reached  this  area  by  the  Canadian  N; 
tional  Railway,  15  to  40  mi  distant  from  the  lir 
right-of-way.  Helicopters  and  fixed-wing  aircra 
were  used  extensively  to  gain  access  to  this  sectic 
of  line.  Construction  scheduling  was  complicate 
because  much  of  the  work  could  be  accomplishe 
only  during  winter  months.  Communication  wi 
mostly  by  VHF  and  HF  radio  systems.  Constructio 
of  tower  foundations,  guy  anchors,  towers,  strin| 
ing  and  sagging  of  conductors,  transportatio 
problems,  and  natural  environment  are  discusse< 
Considerable  advances  in  the  technology  of  tran: 
mission  line  construction  in  permafrost  arei 
resulted  from  this  project.  (USBR) 
W72-01577 


SINGLE  LINE  DIAGRAM  OF  THE  NELSOl 
RIVER  HVDC  TRANSMISSION  SYSTEM, 

Teshmont  Consultants  Ltd.,  Winnipeg  (Manitoba! 
R.  E.  Harrison. 

Paper,  Manitoba  Power  Conference  on  EHV-DC 
Winnipeg,  Can,  June  1971.  1 9  p,  4  fig,  9  ref. 

Descriptors:  "Transmission  lines,  "Direct  curren 
Economics,  Bundled  conductors.  Reliability,  Cor 
verters  (Electrical),  Electrical  faults,  "Transmis 
sion  (Electrical),  Switchyards  (Electrical),  Convei 
sion,  Line  switching,  Automatic  control.  Pel 
formance,  Foreign  design  practices,  Alternatin 
current,  Transmission  loss,  Design  criteria. 
Identifiers:  Canada,  Nelson  River,  Canad: 
"Bipolar  transmission  lines,  Outages. 

The  a-c  and  d-c  single  line  diagrams  of  the  Nelsoi 
River  plus  or  minus  450-kv  HVDC  Transmissioi 
System  are  examined  and  the  choice  of  electrica 
arrangements,  design  criteria,  and  functions  of  thi 
main  components  are  explained.  The  Nelson  Rive 
Project,  delayed  for  many  years  because  of  it 
distance  from  load  centers,  is  a  point-to-point  typi 
d-c  transmission  scheme,  and  has  a  higher  transmis 
sion  voltage  than  any  existing  scheme  in  the  world 
Unique  features  permit  remote  control  of  both  con 
verter  stations.  The  transmission  system  wa 
designed  for  the  high  availability  and  reliability 
necessary  for  an  important  bulk  power  transmis 
sion  link.  Special  features  include  automatic 
sequencing  to  clear  faulted  a-c  or  d-c  equipment  t< 
reduce  outrage  time.  Special  attention  was  given  t< 
the  reliability  of  auxiliary  power  systems,  particu 
larly  their  ability  to  ride  through  systeir 
disturbances,  and  provide  remote  restart  of  auxilia 
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i  after  a  system  shutdown.  The  d-c  system  has 
ability  for  growth  by  adding  valve  groups,  as 
[uired,  to  increase  capability,  a  feature  which 
s  an  important  economic  factor  in  the  choice  of 
vs  a-c  transmission.  Based  on  loss  evaluation 
I  overload  requirements,  a  twin  1.6-in.-dia  con- 
:tor  bundle  was  selected  for  the  d-c  line. 
SBR) 
'2-01578 

iULATION  COORDINATION  OF  HVDC 
HEMES, 

manna  Svenska  Elektriska  A.  B.,  Ludvika. 
lohansson,  K.  A.  Eriksson,  and  G.  Flisberg. 
jer,  Manitoba  Power  Conference  on  EHV-DC, 
nnipeg,  Can,  June  1 97 1 .  1 7  p,  8  fig,  1  tab,  5  ref. 

scriptors:  'Direct  current,  *High  voltage,  *Con- 
ters  (Electrical),  Reliability,  'Protection  (Elec- 
al),  Thyristors,  Conversion,  Foreign  design 
ictices.  Transmission  (Electrical),  'Electrical  in- 
ation,  Coordination,  'Overvoltage,  Switching 
ges,  Electrical  faults,  Alternating  current, 
mtifiers:  'Solid-state  valves,  Solid  state  devices, 
eden,  Lightning  surges. 

e  insulation  requirements  of  HVDC  terminal 
jipment  greatly  influence  the  converter  cir- 
itry,  the  reliability  of  operation,  and  the  installa- 
n  costs.  An  insulation  coordination  based  on  a 
>rough  investigation  of  overvoltages  in  a  specific 
leme  and  careful  examination  of  the  conditions 

protective  devices  and  converter  equipment  is 
cessary  to  obtain  an  optimized  transmission 
item.  The  effect  on  insulation  coordination 
(uirements  of  the  main  circuit  arrangements, 
>e  of  converter  equipment  selected,  and  protec- 
e  equipment,  is  discussed.  Basic  methods  of  insu- 
ion  coordination  established  and  verified  during 
sign  and  construction  of  existing  HVDC  schemes 
:  reviewed.  Many  of  the  basic  concepts  of  the 
nverter  techniques  are  unaffected  by  the  type  of 
Ive  chosen.  The  type  of  valve  used  influences  the 
ervoltage  protection  arrangements  and  must  be 
nsidered  for  insulation  coordination.  The  necess- 

to  consider  the  specific  qualities  of  both  ionic 
d     semiconductor     valves     is     demonstrated. 
ISBR) 
72-01583 


3NTROL  AND  PROTECTION  ASPECTS  OF 
IE  NELSON  RIVER  TRANSMISSION  PRO- 
XT, 

tshmont  Consultants  Ltd.,  Winnipeg  (Manitoba); 
d  English  Electric  Power  Transmission  Ltd. 
A.  Burrow,  and  B.  Rowe. 

iper,  Manitoba  Power  Conference  on  EHV-DC, 
innipeg  Can,  June  1 97 1 .  30  p,  6  fig,  9  ref. 

escriptors:  Electric  power,  'Control  systems, 
["ransmission  lines,  'Direct  current,  'Converters 
ilectrical).  Reliability,  Alternating,  Current, 
•rotection  (Electrical),  Switchyards  (Electrical), 
ectric  power  failure,  Thyristors,  Conversion, 
lectrical  faults,  Foreign  design  practices.  Safety, 
me  switching,  'Automatic  control, 
entifiers:  Canada,  'Bipolar  transmission  lines, 
elson  River,  Canada,  Solid-state  valves. 

lie  performance  of  a  transmission  system  depends 
)on  the  reliability  of  its  components,  the  protec- 
re  features  built  in  to  guard  it  against  internal  and 
iternal  faults,  and  the  quality  of  supervision  exer- 
sed  by  the  system  controls.  The  Nelson  River 
ransmission  System  reliability  requirements,  and 
>w  these  requirements  are  met  in  the  design  of 
'stem  control  and  protective  features,  are 
iscussed.  The  use  of  automatic  controls  is  prefera- 
le  to  manually  activated  sequences  in  a  complex 
:heme.  The  whole  scheme  is  designed  to  minimize 
'stem  disturbances  resulting  from  a  single  contin- 
:ncy  failure.  The  control  and  protective  systems 
ave  been  decentralized  so  that  the  amount  of 
quipment  affected  by  any  single  failure  will  be 
linimal.  Redundancy  in  key  areas  is  freely  applied; 
owever,  care  was  exercised  to  ensure  that  the  ad- 
antages  of  redundancy  were  not  lost  by  a  failure  to 


segregate  redundant  equipments  from  each  other. 
Control  and  protection  for  a-c  and  d-c  switchyards, 
interlock  systems,  power  flow,  pole  current,  con- 
verters, and  valve  groups  are  discussed.  (USBR) 
W72-01584 


NELSON  RIVER  HVDC  TRANSMISSION  LINE 
FOUNDATION  DESIGN  ASPECTS, 

Teshmont  Consultants  Ltd.,  Winnipeg  (Manitoba). 
I.  Reinart. 

Paper,  Manitoba  Power  Conference  on  EHV-DC, 
Winnipeg,  Can,  June  1971.  15p,  5  fig,  5  ref. 

Descriptors:  'Guyed  towers,  'Transmission 
towers,  'Footings,  Muskeg,  'Permafrost,  'Founda- 
tions, Foundation  investigations,  Frost  action,  Ice 
lenses,  Frost  heaving,  Auger-type  footings, 
Anchors,  Foreign  design  practices,  Field  tests,  Soil 
mechanics,  Differential  settlement,  Strain  measure- 
ment, Caissons,  Profiles. 

Identifiers:  Canada,  Bipolar  transmission  lines,  Nel- 
son River,  Canada,  Mat  foundations.  Self-support- 
ing towers. 

The  556-mi-long  double-circuit  transmission  line 
required  construction  of  footings  for  3918  guyed 
towers  and  96  self-supporting  major  angle  towers. 
A  variety  of  foundation  conditions  were  encoun- 
tered: rock  with  widely  varying  surface  elevations, 
deep  muskegs,  discontinuous  permafrost,  soft 
clays,  boulder  tills  and  ground  subject  to  seasonal 
frost  heave.  At  some  tower  sites  only  part  of  the 
ground  was  affected  by  permafrost.  Thawing  of 
permafrost  caused  differential  ground  settlement 
within  a  tower  site  of  6  to  14  in.  and  in  some  areas 
as  much  as  3  ft.  Heaving  forces  caused  by  ground 
adfreeze  to  structures  varied  between  4800  psf  at 
ground  level  to  800  psf  at  a  depth  of  6  ft.  The  rela- 
tion of  the  characteristics  of  discontinuous  per- 
mafrost and  the  assessment  of  frost  adfreeze  forces 
to  foundation  designs  are  described.  A  6-in.-dia 
overburden  drilled-type  guyed  tower  anchor,  em- 
bodying a  new  concept  for  transmission  lines,  was 
designed  to  meet  the  varying  soil  conditions. 
(USBR) 
W72-01585 


ADVANCED   CONCEPTS   OF   HOLOGRAPHIC 
NONDESTRUCTIVE  TESTING, 

GCO,  Inc.,  Ann  Arbor,  Mich. 

For  primary  bibliographic  entry  see  Field  08G. 

W72-01589 
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FLOOD  WAVES  FROM  A  CONTROLLED 
BREACHED  DAM, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 

T.  E.  Harbaugh,  and  D.  L.  Fread. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  493,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  August  1971. 

52  p,  14  fig,  1  tab,  33  ref,  3  append.  OWRR  A-035- 

MO(l). 

Descriptors:  'Earth  dams.  Hydraulics,  Mathemati- 
cal models,  'Reservoirs,  'Open-channel  flow, 
'Unsteady  flow,  Dams,  Flow,  Spillway  crests, 
'Simulation  analysis.  Erosion  control,  Equations. 
Identifiers:  'Spillway  design,  Floor  frequency, 
'Breached  dams,  Overtopping,  Erosion  retarding 
layers,  Flood  waves. 

A  conceptual  method  to  alleviate  flood  damages 
due  to  overtopping  failures  of  small  earthfill  dams 
is  the  incorporation  of  a  relatively  thin  erosion  re- 
tarding layer  within  the  dam.  This  paper  in- 
vestigates the  reduction  in  the  reservoir  release  due 
to  the  hypothetical  erosion  retarding  layer.  The 
paper  also  provides  a  method  for  the  determination 
of  an  optimal  location  of  the  layer  so  as  to  minimize 
the  maximum  possible  reservoir  release  due  to  a 
gradually  breached  earth  dam.  The  transient  reser- 
voir flow  is  simulated  by  a  numerical  model,  based 
upon  the  solution  of  the  one-dimensional  St.  Ve- 


nant  unsteady  open-channel  flow  equations.  These 
equations  are  solved  by  the  method  of  charac- 
teristics, with  appropriate  boundary  conditions  in- 
corporated into  the  solution  procedure.  The  nu- 
merical simulation  model  is  used  to  determine  the 
reduction  in  reservoir  release  due  to  a  single  retard- 
ing layer  and  its  optimal  location  for  a  wide  range 
of  pertinent  geometric,  hydraulic  and  dynamic 
parameters.  The  sensitivity  of  the  results  to  varia- 
tions in  the  above  parameters  is  discussed. 
W72-01335 


ON-SITE  INVESTIGATIONS  OF  INFILTRA- 
TION (NATURNYYE  ISSLEDOVANIYA  FIL'- 
TRATSII), 

For  primary  bibliographic  entry  see  Field  02G. 
W72-01552 


DEFORMABILITY,  STRENGTH,  AND  CREEP 
ON  CLAYEY-SOIL  CORE  WALLS  OF  HIGH 
DAMS, 

Moskovskii  Inzhenerno-Strotelnyi  Institut  (USSR). 
G.  M.  Lomize. 

Hydrotechnical  Construction,  No  1 1,  p  1027-1035, 
Nov  1970.  9  p,  14  fig,  3  tab,  7  ref. 

Descriptors:  'Clays,  Soil  mechanics,  'Soil  in- 
vestigations, Soil  plasticity,  Consolidation,  Soil 
strength.  Soils,  Creep,  Dams,  'Earth  dams,  'Stress 
analysis,  Deformation,  Dam  construction,  Cores, 
Loads  (Forces),  Foreign  research. 
Identifiers:  'Deformable  soils,  USSR. 

The  clayey  soil  of  the  core  walls  of  high  dams  in  an 
elastic,  viscous,  plastic  medium  with  predominantly 
plastic  deformations.  Consequently,  evaluation  of 
the  operating  conditions  of  such  soils  in  dams  must 
be  based  on  theories  of  plasticity,  creep,  consolida- 
tion, and  strength,  to  describe  the  initial  equation 
of  the  stress-deformation  state,  and  should  give 
computational  solutions  of  the  deformation  and 
stress  state  of  the  core  walls  for  various  stages  of  its 
operation.  Solutions  are  not  yet  available  for  this 
problem.  Basic  results  of  investigations  of  complex 
loading  trajectories  and  creep  are  presented, 
representing  a  stage  in  the  solution  of  the  problem. 
The  investigations  demonstrate  that  in  computa- 
tions of  the  deformability  and  strength  of  clay  core 
walls  of  high  dams,  based  on  methods  of  deforma- 
tion-plasticity theory,  it  is  obligatory  to  take  into 
account  the  spatial  stress  state  of  various  types  and 
the  simple  to  complex  loading  trajectories  accom- 
panied by  variation  of  the  stress  state  and  by  rota- 
tion of  the  principal-stress  axis.  Complex  loading 
and  trajectories  with  rotation  of  the  axes  prevail 
during  the  period  of  filling  the  reservoir.  The  creep 
investigations  confirm  the  significant  effect  of  non- 
stationary  processes  on  the  functioning  of  dam  core 
walls,  their  deformability,  and  strength.  (USBR) 
W72-01580 


CONSTRUCTION   MATERIALS  IN   DELTA 
AREAS, 

Army  Engineer  Topographic  Labs.,  Fort  Belvoir, 

Va. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-01586 
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A  FINITE  DIFFERENCE  METHOD  FOR 
ANALYZING  LIQUID  FLOW  IN  VARIABLY 
SATURATED  POROUS  MEDIA, 

Corps  of  Engineers,  Davis,  Calif..  Hydrologic  En- 
gineering Center. 
R.  L.  Cooley. 

Army  Corps  of  Engineers  Hydrologic  Engineering 
Center,  Technical  Paper  No  22,  1 970.  42  p,  3  fig,  2 
tab,  30  ref,  append.  Davis,  Calif.,  Hydrologic  En- 
gineering Center. 

Descriptors:  'Groundwater  movement,  'Porous 
media,  'Model  studies.  Saturated  flow,  Hydraulic 
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conductivity.  Porosity,  Transmissivity,  Aquifer 
characteristics,  Hydrogeology,  Mathematical 
models,  Equations,  Viscosity,  Water  table.  Rock 
properties,  Analytical  techniques.  Methodology. 

Finite  difference  equations  were  derived  by  con- 
verting the  original  nonlinear  partial  differential 
equation  to  an  integral  equation  using  the  diver- 
gence theorem  and  integrating  around  individual 
mesh  volumes.  Application  of  the  technique  to  the 
problem  of  axi-symmetric  flow  to  a  water  well  par- 
tially or  completely  penetrating  an  elastic  uncon- 
fined  aquifer  demonstrates  the  use  of  the 
technique.  Three  methods  were  used  to  solve  the 
matrix  equations  resulting  from  the  scheme:  a  form 
of  the  direct  alternating  direction  implicit  method 
(ADIP),  the  iterative  alternating  direction  implicit 
method  (ADIP1T),  and  line  successive  over-relaxa- 
tion (SLOR).  The  fastest  method  for  the  problems 
investigated  so  far  was  SLOR.  The  number  of  itera- 
tions required  for  SLOR  and  ADIP1T  were  similar, 
but  ADIP1T  requires  two  mesh  sweeps  per  itera- 
tion. Excessively  small  time  steps  were  required  for 
convergence  of  ADIP.  Original  nonlinearity  of  the 
differential  equation  was  preserved  by  keeping 
saturations  and  relative  permeabilities  current  with 
hydraulic  heads  in  the  iteration  sequence,  then 
averaging  them  over  time.  The  mesh  integration 
method  appears  to  be  well  suited  for  application  to 
regions  having  internal  boundaries  between  subre- 
gions  of  different  rock  properties  because  it 
directly  utilizes  the  boundary  conditions  acting  at 
the  interfaces.  ( Woodard-USGS) 
W72-01415 


EXPERIENCE  THROUGHOUT  THE  WORLD 
WITH  THE  CSIR  'DOORSTOPPER  ROCK 
STRESS  MEASURING  EQUIPMENT, 

National  Mechanical  Engineering  Research  Inst., 

Pretoria  (South  Africa). 

E.  R.  Leeman. 

Proceedings,      Second      Congress      International 

Society  on  Rock  Mech,  Vol  2,  Themes  3-4,  p  419- 

425,  Belgrade,  Yugoslavia,  September  1970.  7  p,  6 

fig,  23  ref. 

Descriptors:  Measuring  instruments.  Rock  tests. 
Rock  mechanics,  Foreign  products,  *Strain  mea- 
surement, 'Strain,  'Boreholes,  Stress,  Strain  me- 
ters, Electrical  resistance.  Stress  relieving, 
*Geologic  investigations,  Worldwide,  Assessments, 
Bibliographies. 

Identifiers:  'Doorstoppers,  Rosette,  Deformation 
meters.  South  Africa. 

The  CSIR  (South  African  Council  for  Scientific 
and  Industrial  Research)  doorstopper  rock  stress 
measuring  equipment  was  developed  5  years  ago 
and  has  become  commercially  available  during  the 
past  3  years.  Doorstoppers  have  been  used  world- 
wide. An  assessment  is  made  of  the  published 
results  obtained  throughout  the  world  in  rock  stress 
measuring  with  the  doorstoppers  in  many  types  of 
rock  and  under  varied  field  conditions.  The  ver- 
satility and  potential  of  this  type  of  equipment  are 
evident  from  this  assessment.  (USBR) 
W72-01581 


THE      STRESSES      AROUND      OPENINGS      IN 
ROCK, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
J.  P.  Blakeley. 

New  Zealand  Engineering,  Vol  26,  No  4,  p   105- 
110,  Apr  1971.  6  p,  5  fig,  9  ref. 

Descriptors:     *Rock     mechanics,     'Underground 
structures,  'Stress  underground  powerplants.  Un- 


derground openings.  Tangential  stress.  Radial 
stress,  In  situ  rock,  In  situ  tests,  Rock  properties, 
Foreign  research,  Deformation,  Rock  pressures, 
Mathematical  analysis,  Finite  element  method. 
Analysis,  Rock  bolts,  Tunnel  linings,  Stress  analy- 
sis. 
Identifiers:  New  Zealand,  Photoelastic  analysis. 

In  the  past  decade  several  underground  power- 
plants  have  been  built  in  many  parts  of  the  world. 
In  some  countries  large  underground  openings 
have  been  constructed  for  defense  works.  Many 
tunnels  are  built  each  year.  The  rock  mechanics 
principles  applicable  to  the  design  of  all  types  of 
underground  structures  is  reviewed.  The  initial 
state  of  stress  in  the  rock  mass  is  either  assumed  or 
must  be  determined  experimentally.  Elastic  theory 
is  then  used  to  determine  the  change  of  stress 
resulting  from  the  creation  of  the  opening.  The 
need  for  rock  support  around  the  opening  can  be 
evaluated  if  the  strength  properties  of  the  in  situ 
rock  are  known.  Methods  of  rock  support  are 
discussed.  (USBR) 
W72-01588 
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STUDIES  OF  CARLSON  STRESS  METERS  IN 
CONCRETE, 

Bureau  of  Reclamation,  Denver,  Colo. 

K.  B.  Hickey. 

Bureau  of  Reclamation  Report  No.  REC-ERC-71- 

1 9,  Apr  1 97 1 .  23  p,  24  fig,  5  tab,  6  ref. 

Descriptors:  'Pressure  measuring  instruments, 
'Stress  meters,  Mass  concrete,  Instrumentation, 
'Concrete  technology,  Meters,  Gages,  Strain,  Pres- 
sure sensors.  Volume  change,  Strain  gages. 
Residual  stress,  Stress,  Compressive  strength, 
Modulus  of  elasticity.  Strain  meters,  Accuracy, 
Laboratory  tests.  Loading  tests.  Concretes,  Per- 
formance tests. 

Identifiers:  'Carlson  stress  meter,  Carlson  strain 
meter,  'Internal  stress,  End  restraint. 

Investigations  have  been  made  to  determine  the  ef- 
fects of  changes  in  temperature,  moisture,  and  ap- 
plied load  on  stresses  indicated  by  Carlson  stress 
meters  embedded  in  concrete.  Carlson  stress  me- 
ters, strain  meters,  and  resistance  thermometers 
were  embedded  in  and  external  strain  and  tempera- 
ture reading  points  were  attached  to  the  surface  of 
three  18-  by  36-in.  concrete  test  cylinders.  The 
cylinders  were  subjected  to:  drying,  remoistening, 
and  stable  moisture  conditions;  temperatures  from 
20-115  deg  F;  and  compressive  loads  to  700  psi. 
Load  tests  at  constant  temperatures  show  that 
stresses  indicated  by  the  stress  meters  are  accurate 
to  within  T7c  of  the  applied  stress  when  load  pads 
are  used  to  reduce  end  restraint  of  the  specimens. 
Accurate  temperature  correction  factors  for  the 
stress  meters  could  not  be  established  because 
exact  effects  of  temperature  changes  on  stress 
reorientations  in  part-dry  concrete  could  not  be 
determined  by  the  study  procedures  used.  Stresses 
produced  by  drying,  stress  relief  during  storage  and 
upon  remoistening,  strains,  and  strength  and  elastic 
modulus  at  various  moisture  conditions  of  the 
concrete  are  discussed.  ( USBR ) 
W72-01579 


8G.  Materials 


PLASTIC  LINER  REPAIRS  LEAKING  SEWER 

San  Mateo  City  Engineers  Office,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-01507 


PLASTIC    RELINING    OF    SMALL-DIAMETI 
PIPES, 

Toronto  Dept.  of  Public  Works  (Ontario). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-01511 


ADVANCED   CONCEPTS   OF   HOLOGRAPH! 
NONDESTRUCTIVE  TESTING, 

GCO,  Inc.,  Ann  Arbor,  Mich. 
L.  A.  Kersch. 

Descriptors:  'Nondestructive  tests,  'Interferon! 
ters,  Transducers,  Optical  instruments,  *Tesl 
Laminates,  Inspection,  'Materials  tests,  Therm 
stress,  Vibration,  Vibration  tests,  Hydraulic  tu 
bines,  'Test  equipment.  Measuring  instruments,  I: 
strumentation.  Research  and  development. 
Identifiers:  'Holography,  Sandwich  constructio 
Honeycomb  construction. 

Holographic  interferometry  has  proven  useful  f< 
nondestructive  testing  of  a  large  class  of  object 
New  and  advanced  optical  techniques  sho 
promise  of  greatly  extending  the  capability  of  holi 
graphic  interferometry  as  a  nondestructive  testir 
tool.  New  optical  techniques  are  used  to  examir 
laminate  structures  with  greater  resolution  and  fla 
detectability.  These  new  techniques  greatly  ii 
crease  the  inspection  speeds  of  holographic  noi 
destructive  testing.  In  the  area  of  vibrational  anal; 
sis  with  holographic  interferometry,  a  techniqu 
has  been  developed  which  allows  the  detection  ( 
vibrational  amplitudes  in  the  order  of  10  to  th 
minus  7  power  to  10  to  the  minus  8  power  cm.  Th 
ability  of  optical  holography  to  record  the  vibn 
tional  patterns  of  a  vibrating  object  and  measur 
their  surface  displacements  to  several  millionths  c 
a  centimeter  has  greatly  assisted  engineers  in  th 
design  of  structures  from  high-power  mechanic, 
transducers  to  turbine  blades.  ( USBR ) 
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Research. 
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Federal  Water  Pollution  Control  Act, 
W72-01354 


6E 


United  States  V.  Henry  Steers,  Inc.  (Vessel's 
Right  to  Unobstructed  Navigable  Waters 
Paramount  to  Right  of  Owner  of  Damaged  Unen- 
trenched  Cable). 

W72-01365  6E 

A  Bill  to  Amend  the  Federal  Water  Pollution 
Control  Act  as  Amended,  and  for  Other  Pur- 
poses. Referred  to  the  Committee  on  Public 
Works, 

W72-01659  6E 

Statement  in  Support  of  the  Clean  Lakes  Act  of 
1971, 

W72-01660  6E 

Ninety  Percent  Federal  Funds  for  Water  Pollu- 
tion Cleanup, 

W72-01662  6E 

Representative  Reid  of  New  York  Introduces 
Bill  to  Increase  Substantially  the  Civil  Penalty  for 
Pollution  of  the  Water  by  Oil, 

W72-01664  6E 

Position  Paper  on  Water  Pollution  Laws:  The 
Search  for  a  Better  Tomorrow. 

W72-01665  6E 

Water  Resource  Projects  of  The  Corps  of  En- 
gineers. 

W72-01675  4A 

Introduction  of  Bills  on  Environmental  Con- 
trol, 

W72-01686  6E 

Introduction  of  National  League  of  Cities 
Water  Pollution  Bill, 

W72-01689  6E 

Introduction  of  Environmental  Quality  Ad- 
ministration Act  of  1970, 

W72-01690  6E 

FEDERAL  GOVERNMENTAL 
REORGANIZATION 

International,  Regional,  Federal-State,  In- 
terstate and  Federal  Organizations  With  Water 
and  Related  Land  Resources  Programs  in  Min- 
nesota, 1971 , 

W72-01328  6E 

FEDERAL-INTERSTATE  COMPACTS 

Interstate  Water  Compacts,  The  Interstate 
Compact  and  Federal  Interstate  Compact, 

W72-01479  6E 

FEDERAL  JURISDICTION 

Delaware  V.  Pennsylvania  New  York  Central 
Transportation  Co.  (Standing  to  Sue  and  Jurisdic- 
tion). 

W72-01282  6E 

Texas  V.  Pankey  (Federal  Court  Jurisdiction  to 
Decide  Question  of  Water  Pollution  From  Pesti- 
cide Runoff). 


A  Bill  to  Amend  the  Federal  Water  Pollutio 
Control  Act,  as  Amended,  and  for  Other  Put 
poses.  Referred  to  the  Committee  on  Publi 
Works, 

W72-01658  61 

FEDERAL-STATE  WATER  RIGHTS 
CONFLICTS 

United  States  V.  District  Court  in  and  fo 
Water  Div.  No.  5,  Colorado  (Consent  of  U.S.  ti 
be  Sued  Under  43  U.S.C.  Paragraph  666), 

W72-01314  61 

Federal-State  Relations  in  Water  Law,  Federal 
State  Relations  in  the  Law  of  Water  Rights, 
W72-01480  61 

Powers  of  State  Under  Ordinance  of  1787  ii 
Respect  of  Navigable  Waters. 

W72-01676  61 

FEDERAL  WATER  POLLUTION  CONTROL 
ACT 

United  States  V  Maplewood  Poultry  Co.  (Ap 
plicability  of  Rivers  and  Harbors  Act  to  WasU 
Discharges  not  Impairing  Navigation). 

W72-01236  61 

A  Bill  to  Amend  the  Federal  Water  Pollutiot 
Control  Act  to  Strengthen  and  Improve  Authoritj 
to  Enforce  Abatement  of  Pollution,  to  Provide  foi 
Filing  of  Notice  with  Respect  to  Discharge  ol 
Matter  into  Interstate  or  N  avigable  Waters  ant 
to  Require  Permits  to  Regulate  such  Discharge  ol 
Matter. 

W72-01684  6E 

FEDERAL  WATER  POLLUTION  CONTROL 
ADMINISTRATION 

Clean  Water  for  Georgia's  Estuaries. 
W72-01056  5G 

FEDERALLY  CHARTERED  CORPORATIONS 

The  Federal  State  Regional  Corporation,  Addi- 
tional Alternative  Arrangements  for  River  Basins 
and  other  Regions:  The  Federal-State  Regional 
Government  Corporation, 

W72-01478  6E 

FEED  ANALYSIS 

Biological  Conversion  of  Animal  Wastes  to 
Nutrients, 

W72-01554  5D 

FERRIES 

Powers  of  State  Under  Ordinance  of  1787  in 
Respect  of  Navigable  Waters. 

W72-01676  6E 

FIELD  CROPS 

Liquid  Digested  Sewage  Sludge  Gives  Field 
Crops  Necessary  Nutrients, 

W72-01556  5E 

FILCHNER  ICE  SHELF  (ANTARCTICA) 

The  Structure  of  the  Filchner  Ice  Shelf  and  its 
Relation  to  Bottom  Melting, 

W72-01189  2C 

FILTERS 

The  Use  of  Anaerobic  Filters  for  the  Renova- 
tion of  Acidic  Wastewaters, 

W72-01339  5D 

FILTRATION 

High-Rate  Biological  Filtration:  A  Comparative 
Assessment, 

W72-01498  5D 

FINANCING 

Nixon  Tries  to  Follow  Muskie's  Cleanup  Act. 
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knight  V.  West  Alabama  Environmental  Im- 

vement    Authority    (Constitutionality    of  En- 
jnmental  Improvement  Act). 

V72-01497  6E 


ntroduction  of  Water  Pollution  Bill, 
V72-0T642 


6E 


ntroduction  of  Bills  on   Environmental  Con- 
V72-0T686  6E 

Vater    Pollution    Problems    in    Central    New 

*, 

V72-01687  6E 

IES 

Jnited  States  V.  Transit-Mix  Concrete  Co.  (In- 
mer's  Right  to  One-Half  of  Fine  Under  Refuse 

t), 

V72-01277  6E 

;h 

itudies  on  the  Productivity  of  Several  Masuri- 
Lakes  and  on  the  Effect  of  Fish  on  Lake 
icenosis  (Z  badan  nad  produktywnoscia  kilku 
ior  mazurskich  oraz  wplywem  ryb  na 
cenoze  jeziora), 
V72-01369  5C 

iHERIES 

Mighttime  Artificial  Aeration  of  Puddingstone 
servoir,  Los  Angeles  County,  California, 
iV72-01368  5G 

ORDS 

Glacial  Features  of  Tanquary   Fiord  and  Ad- 

ning    Areas    of    Northern    Ellesmere    Island, 

W.T., 

W72-01400  2C 

AME  PHOTOMETRY 

The    Determination    of    Mercury    in    Soils    by 

ameless  Atomic  Absorption, 

W72-01542  5A 

.OOD  CONTROL 

Reduction  of   Urban   Runoff  Peak   Flows   by 
mding, 

W72-01421  4A 

Factors  in  the  Community  Perception  of  Water 

:source  Problems, 

W72-01566  6B 


Water  Resource  Projects  of  The  Corps  of  En- 

4A 


neers. 
W72-01675 


FLOOD  DATA 

Floods  of  December  1964  and  January  1965  in 
the  Far  Western  States  -  Part  1.  Description, 
W72-01430  2E 


.OOD  CONTROL  ACT 

Water  Resource  Projects  of  The  Corps  of  En- 
neers. 

W72-01675  4A 

LOOD  DAMAGE 

Flood    Plain    Information,    Santa    Cruz    River 
Itate   Highway   82  to   International   Boundary), 
inla  Cruz,  Arizona. 
W72-0I156  4A 

Flood  Plain  Information,  Farmington  and  Con- 
scticut  Rivers,  Windsor,  Connecticut. 
W72-01157  4A 

Special  Flood  Hazard  Information  Report, 
[obolochitto  Creek,  East  and  West  Hobolochitto 
reeks.  Picayune,  Pearl  River  Co.,  Mississippi. 

W72-01377  4A 

Flood  Plain  Information,  West  Branch  Rocky 
liver,  Cuyahoga  and  Lorain  Counties,  Ohio. 


FLOOD  FORECASTING 

Some  Problems  of  Flood  Analysis, 
W72-01124 
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Effect  of  Period  of  Record  on  Flood  Predic- 
tion, 

W72-01166  4A 

FLOOD  FREQUENCY 

Some  Problems  of  Flood  Analysis, 

W72-01124  4  A 

FLOOD  PLAIN  ZONING 

Wisconsin's  Requirements  for  Shoreland  and 
Flood  Plain  Protection, 

W72-01647  6F 

FLOOD  PLAINS 

Flood  Plain  Information,  Santa  Cruz  River 
(State  Highway  82  to  International  Boundary), 
Santa  Cruz,  Arizona. 

W72-01156  4A 

Flood  Plain  Information,  Farmington  and  Con- 
necticut Rivers,  Windsor,  Connecticut. 
W72-01157  4A 

Special  Flood  Hazard  Information  Report, 
Hobolochitto  Creek,  East  and  West  Hobolochitto 
Creeks,  Picayune,  Pearl  River  Co.,  Mississippi. 

W72-01377  4A 

Flood  Plain  Information,  West  Branch  Rocky 
River,  Cuyahoga  and  Lorain  Counties,  Ohio. 
W72-01378  4A 


FLOOD  PROBABILITY 

Some  Problems  of  Flood  Analysis, 
W72-01124 


4A 


FLOOD  ROUTING 

Flood  Routing  in  Channels  with  Bank  Seepage, 
W72-01142  4A 

FLOODING 

Storm  Sewer  Grant  Aids  Sewer  Improvements, 
W72-01571  4A 

FLOODS 

Flood  Plain  Information,  Santa  Cruz  River 
(State  Highway  82  to  International  Boundary), 
Santa  Cruz,  Arizona. 

W72-01156  4A 

Flood  Plain  Information,  Farmington  and  Con- 
necticut Rivers,  Windsor,  Connecticut. 

W72-01157  4A 

Special  Flood  Hazard  Information  Report, 
Hobolochitto  Creek,  East  and  West  Hobolochitto 
Creeks,  Picayune,  Pearl  River  Co.,  Mississippi. 

W72-01377  4A 

Flood  Plain  Information,  West  Branch  Rocky 
River,  Cuyahoga  and  Lorain  Counties,  Ohio. 

W72-01378  4A 

A  Supraglacial  extension  of  an  Ice-Dammed 
Lake,  Tunsbergdalsbreen, 

W72-01391  2C 

Floods  of  December  1964  and  January  1965  in 
the  Far  Western  States  -  Part  1.  Description, 


W72-01430 

The  Flood  Hydrograph, 
W72-01441 
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FLOODS  (CUYAHOGA  AND  LORAIN 
COUNTIES  OHIO) 

Flood  Plain  Information,  West  Branch  Rocky 
River,  Cuyahoga  and  Lorain  Counties,  Ohio. 
W72-01378  4A 

FLOODS  (SANTA  CRUZ  COUNTY 

Flood  Plain  Information,  Santa  Cruz  River 
(State  Highway  82  to  International  Boundary), 
Santa  Cruz,  Arizona. 

W72-01156  4  A 

FLOODS  (WINDSOR 

Flood  Plain  Information,  Farmington  and  Con- 
necticut Rivers,  Windsor,  Connecticut. 
W72-01157  4A 

FLORIDA 

Preoperational  Radiological  Surveillance  of  the 
Florida  Power  Corporation's  Crystal  River  Power 
Reactor  Site, 

W72-01154  5B 

Trophic  State  of  Lakes  in  North  Central 
Florida, 

W72-01331  5C 

Potentiometric  Surface  and  Areas  of  Artesian 
Flow,  May  1969,  and  Change  of  Potentiometric 
Surface  1964  to  1969,  Floridan  Aquifer, 
Southwest  Florida  Water  Management  District, 
Florida, 

W72-01374  7C 


ENFO  Newsletter. 
W72-01661 


5G 


FLORIDAN  AQUIFER 

Potentiometric  Surface  and  Areas  of  Artesian 
Flow,  May  1969,  and  Change  of  Potentiometric 
Surface  1964  to  1969,  Floridan  Aquifer, 
Southwest  Florida  Water  Management  District, 
Florida, 

W72-01374  7C 

FLOW  CHARACTERISTICS 

Desert  Sandflow  Basins  and  a  Model  for  the 
Development  of  Ergs, 

W72-01448  2G 

FLOW  PROFILES 

Methodology  for  Synthesis  and  Optimization  of 
Diffusion  Patterns  in  Flow  Systems, 

W72-01490  8B 

FLOW  TILL 

Flow  Tills  and  Related  Deposits  on  Some  Vest- 
spitsbergen  Glaciers, 

W72-01390  2C 

FLUCTUATION 

Effect  of  Secular  Variability  of  a  Water  Regime 
of  Drainage  Basins  on  the  Development  of  Lakes 
(Vliyaniye  vnutrivekovoy  izmenchivosti  uvlazh- 
nennosti  basseynov  ozer  na  razvitiye  ikh  depress- 

ly), 

W72-01404  2H 

Secular  Fluctuations  of  Total  Mineralization 
and  Ionic  Composition  of  Lake  Waters  in  the 
Semiarid  Zone  Vnutrivekovyye  kolebaniya 
obshchey  mineralizatsii  i  ionnogo  sostava  vod 
ozer  semiaridnoy  zony, 
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W72-01405 
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FLUIDIZING 

Physical  Processing  Characteristics  of  Some 
Aquatic  Macrophytes  as  Related  to  Mechanical 
Harvesting, 

W72-01640  5C 

FOLIAR  APPLICATION 

Observations  on  the  Functional  Action  of 
Dicamba  (2-Methoxy-3,  6  Dichlorobenzoic  Acid) 
in  Cyperus  Rotundus, 

W72-01459  4A 

FOLIAR  APPLICATIONS 

Herbicidal  Control  of  Croton, 

W72-01457  4A 

FOOTINGS 

Nelson  River  HVDC  Transmission  Line  Foun- 
dation Design  Aspects, 

W72-01585  8C 

FORECASTING 

Analysis  of  Ground  and  Surface  Water  Utiliza- 
tion in  Urbanized  Arid  Areas, 

W72-01333  4B 

FOREIGN  COUNTRIES 

Water  Pollution  Regulation  in  West-Germany 
and  the  Rhine  River  Problem, 

W72-01655  5G 

FOREST  MANAGEMENT 

Hydrologic  Effects  of  Deforesting  Two  Moun- 
tain Watersheds  in  West  Virginia, 

W72-01128  4C 

Clear-cut  Logging  and  Sediment  Production  in 
the  Oregon  Coast  Range, 

W72-01129  4C 

FOUNDATIONS 

Nelson  River  HVDC  Transmission  Line  Foun- 
dation Design  Aspects, 

W72-01585  8c 

FRACTURES  (GEOLOGY) 

Development  and  Distribution  of  Permeability 
in  Carbonate  Aquifers, 

W72-01138  2F 


Primary  Transverse  Crevasses, 
W72-01383 

FREE  ENERGY 

Illite  Solubility, 
W72-01531 


2C 


2K 


FREE  SURFACES 

Methodology  for  Synthesis  and  Optimization  of 
Diffusion  Patterns  in  Flow  Systems, 

W72-01490  8B 

FREEZING 

Effect  of  a  Freezing  Zone  of  Finite  Width  on 
Thermal  Regime  of  Soils, 

W72-01133  2C 

FREQUENCY  ANALYSIS 

Effect  of  Period  of  Record  on  Flood  Predic- 
tion, 

W72-01166 


Long-Term  Precipitation  Trends, 
W72-01443 

FRONTS  (ATMOSPHERIC) 

Meso-Systems  in  the  Atmosphere, 
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W72-01453 


2B 


FROZEN  SOILS 

Effect  of  a  Freezing  Zone  of  Finite  Width  on 
Thermal  Regime  of  Soils, 

W72-01133  2C 


FUNGI 

Fungi  in  Sludge  Digesters, 
W72-01510 
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FUTURE  PLANNING  (PROJECTED) 

A  Macrosystem  Analysis  of  the  Human  En- 
vironment, 

W72-01355  6A 

GAMMA  RAYS 

Evaluation  of  Snow  Water  Equivalent  by  Air- 
borne Measurement  of  Passive  Terrestrial 
Gamma  Radiation, 

W72-01125  7B 

GEMORPHOLOGY 

Coastal  Geomorphology,  McMurdo  Sound,  An- 
tarctica, 

W72-01395  2C 

GEOBOTANY 

Lakes  of  the  Semiarid  Zone  of  the  USSR 
(Ozera  semiaridnoy  zony  SSSR), 

W72-01403  2H 

Vegetation  of  Steppe  Lakes  of  Northern 
Kazakhstan  and  Adjacent  Areas  (Rastitel'nost' 
stepnykh  ozer  Severnogo  Kazakhstana  i  sopre- 
del'nykh  s  nim  territoriy), 

W72-01408  2H 

GEOCHEMISTRY 

Hydrogeochemistry  (Gidrogeokhimiya), 
W72-00810  2K 

Geochemical  Ranges  of  Titanium  Migration  in 
Groundwater  (O  geokhimicheskikh  diapazonakh 
migratsii  titana  v  podzemnykh  vodakh), 

W72-01547  2K 

GEOGRAPHY 

Introduction  to  Physical  Hydrology. 
W72-01433  2A 

GEOLOGIC  INVESTIGATIONS 

Experience  Throughout  the  World  With  the 
CSIR  'Doorstopper  Rock  Stress  Measuring 
Equipment, 

W72-01581  8E 

GEOMORPHOLOGY 

Cis  and  Trans  Links  in  Natural  Channel  Net- 
works, 

W72-01143  4A 

Postglacial  Alluvial  History  in  the  Upper 
White-Water  Basin,  Southeastern  Indiana,  and 
Possible  Regional  Relationships, 

W72-0U53  2J 

Erosion  -Aggradational  Relief  of  the  Olenek 
River  and  of  the  Left  Bank  of  the  Lower  Lena 
(Erozionno-akkumulyativnyy  rel'yef  basseyna  r. 
Oleneka  i  levoberezh'ya  nizhney  Leny), 

W72-01158  2J 

'Orohydrographic  Inconsistencies'  in  the  Relief 
of  the  Soviet  Far  Northeast  (ob 
'orogidrograficheskikh  nesoglasiyakh'  v  rel'yefe 
Kraynego  Severo-Vostoka  SSSR), 

W72-01159  2  A 

Glacio-Geological  Survey  on  the  Kronprins 
Olav  Kyst,  Antarctica  (Extended  Abstract), 


W72-01186 


. 


Basic  Features  in  the  Geomorphology  of 
Benches  of  Lake  Shalkar,  Kokchetav  Oblast 
(Osnovnyye  cherty  geomorfologii  beregovykh 
valov  oz.  Shalkar,  Kokchetavskaya  oblast'), 

W72-01407  2H 

Desert  Sandflow  Basins  and  a  Model  for  the 
Development  of  Ergs, 

W72-01448  2G 

Relations  Between  Soil  Morphology  and  Water- 
Table  Levels  on  a  Dissected  North  Carolina 
Coastal  Plain  Surface, 

W72-01532  2G 

Characteristics  of  Sediment  Transport  in  the 
Coastal  Zone  of  Lake  Issyk-Kul'  (Nekotoryye 
osobennosti  peremeshcheniya  nanosov  v 
beregovoy  zone  ozera  Issyk-Kul'), 

W72-01544  2J 

GEORGIA 

Clean  Water  for  Georgia's  Estuaries. 
W72-01056  5G 

City  of  Atlanta  V.  Fleming  (City's  Liability  for 

Negligently  Allowing  Drains  to  Become  Clogged). 

W72-01476  6E 

GLACIAL  DRIFT 

Chemical  and  Physical  Characteristics  of 
Meserve  Glacier  Morainal  Soils,  Wright  Valley, 
Antarctica:  An  Index  of  Relative  Age, 

W72-01185  2C 

Flow  Tills  and  Related  Deposits  on  Some  Vest- 
spitsbergen  Glaciers, 

W72-01390  2C 

Coastal  Geomorphology,  McMurdo  Sound,  An- 
tarctica, 

W72-01395  2C 

Hydraulic  Properties  of  an  Orstein  Horizon, 
W72-01533  2G 

Features  of  the  Receding  Stage  of  the  Shkhel'- 
Da  Glacier  (Osobennosti  otstupaniya  lednika  Shk- 
hel'dy), 

W72-01545  2C 

GLACIAL  LAKES 

A  Supraglacial  extension  of  an  Ice-Dammed 
Lake,  Tunsbergdalsbreen, 

W72-01391  2C 

GLACIAL  RECESSION 

Features  of  the  Receding  Stage  of  the  Shkhel'- 
Da  Glacier  (Osobennosti  otstupaniya  lednika  Shk- 
hel'dy), 

W72-01545  2C 

GLACIAL  SOILS 

Flow  Tills  and  Related  Deposits  on  Some  Vest- 
spitsbergen  Glaciers, 

W72-01390  2C 

GLACIATION 

Climatic  Causes  of  Alpine  Glacier  Fluctuation, 
Southern  Victoria  Land, 

W72-01177  2C 

Is  the  Antarctic  Ice  Sheet  Growing  Thicker, 
W72-01178  2C 


The  Wilkes  Ice  Cap  Project, 
W72-01182 

Recent  Glacier  Retreat  on  Heard  Island, 
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Chemical  and  Physical  Characteristics  of 
Reserve  Glacier  Morainal  Soils,  Wright  Valley, 
\ntarctica:  An  Index  of  Relative  Age, 

W72-01185  2C 

Flow  Tills  and  Related  Deposits  on  Some  Vest- 
ipitsbergen  Glaciers, 
W72-01390  2C 

Glacial  Features  of  Tanquary  Fiord  and  Ad- 
orning Areas  of  Northern  Ellesmere  Island, 
N.W.T., 

W72-01400  2C 

Features  of  the  Receding  Stage  of  the  Shkhel'- 
Da  Glacier  (Osobennosti  otstupaniya  lednika  Shk- 
lel'dy), 

W72-01545  .  2C 

GLACIERS 

Analysis  of  Alpine  Waters   by  Ion  Electrode 
Methods, 
W72-01141  2K 


The  Antarctic  Ice  Sheet, 
W72-01175 


2C 


The  Antarctic  Ice  Sheet  and  Its  Probable  Bi- 
Modal  Response  to  Climate, 
W72-0U76  2C 

Climatic  Causes  of  Alpine  Glacier  Fluctuation, 
Southern  Victoria  Land, 
W72-0U77  2C 

Is  the  Antarctic  Ice  Sheet  Growing  Thicker, 
W72-01178  2C 

Snow  Accumulation  and  Ice  Movement  on  the 
Anvers  Island  Ice  Cap,  Antarctica:  A  Study  of 
Mass  Balance, 

W72-01179  2C 

Ice  Thickness  Determination  at  Wilkes, 
W72-01181  2C 


The  Wilkes  Ice  Cap  Project, 
W72-01182 
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On  the  Use  of  Asymptotic  Solutions  to  Plane 
Ice- Water  Problems, 

W72-01387  2C 

Steady-State  Temperatures  at  the  Bottom  of 
Ice  Sheets  and  Computation  of  the  Bottom  Ice 
Flow  Law  from  the  Surface  Profile, 

W72-01389  2C 

A  Supraglacial  extension  of  an  Ice-Dammed 
Lake,  Tunsbergdalsbreen, 

W72-01391  2C 

Fabric  Analysis  of  A  Core  From  the  Meighen 
Ice  Cap,  Northwest  Territories,  Canada, 

W72-01392  2C 

The  Midsummer  Heat  Balance  of  an  Alaskan 
Maritime  Glacier, 

W72-01393  2C 

Avalanche  Activity  on  the  Vaughan  Lewis 
Icefall,  Alaska, 

W72-01394  2C 

A  Buoyance-Stabilized  Hot-Point  Drill  for  Gla- 
cier Studies, 

W72-01397  2C 

Present-Day  Glaciers  in  the  U.  S.S.R.  and 
Some  Data  on  Their  Mass  Balance, 

W72-01398  2C 

Glacial  Features  of  Tanquary  Fiord  and  Ad- 
joining Areas  of  Northern  Ellesmere  Island, 
N.W.T., 

W72-01400  2C 


The  Mass  Balance  of  a  Cold  Glacier:  Meserve 
Glacier,  South  Victoria  Land,  Antarctica, 

W72-01183  2C 

Recent  Glacier  Retreat  on  Heard  Island, 
W72-01184  2C 

Movement    Determination    of    the    Ross    Ice 
Shelf,  Antarctica, 
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lawaiian  Small  Watersheds, 
W72-0I375  2E 

'NITED  STATES 

Introduction    of    the    National    Water    Quality 
ilandards  Act  of  1971, 
W72-OI2I5  6E 

Fascell     Introduces     Legislation     to     Control 
)cean  Dumping, 
W72-01216  6E 

Monroe  County  Conservation  Ass'n  V.  Hansen 
Denial  of  Motion  for  Temporary  Injunction  to 
Prevent  Dumping  Dredge  Spoils  into  Lake  On- 
;ano). 

W72-01229  6E 

United  States  V.  Transit-Mix  Concrete  Co.  (In- 
former's Right  to  One-Half  of  Fine  Under  Refuse 
Act). 


Delaware  V.  Pennsylvania  New  York  Central 
Transportation  Co.  (Standing  to  Sue  and  Jurisdic- 
tion). 

W72-01282  6E 

Aiple  Towing  Co.  V.  Voight  (No  Temporary 
Restraining  Order  Issued  Unless  Party  Showed 
Good  Chance  of  Ultimate  Success). 

W72-01287  6E 

Alameda    Conservation    Ass'n    V.    California 

(Standing  to  Sue  for  Environmental  Degradation). 

W72-01297  6E 

Texas  V.  Pankey  (Federal  Court  Jurisdiction  to 
Decide  Question  of  Water  Pollution  From  Pesti- 
cide Runoff). 

W72-01313  6E 

United  States  V.  District  Court  in  and  for 
Water  Div.  No.  5,  Colorado  (Consent  of  U.S.  to 
be  Sued  Under  43  U.S.C.  Paragraph  666), 

W72-01314  6E 

Some  Aspects  of  the  Climatic  Distribution  and 
Variations  of  Precipitation  in  the  Western  United 
States  and  Baja  California, 

W72-01447  2D 

United  States  V.  St.  Regis  Paper  Co.  (Recovery 
of  Informer's  One-Half  of  Fine  Paid  by  Con- 
victed Water  Polluter  Under  Refuse  Act  of  1899). 

W72-01503  6E 

Governmental  Regulation  of  Operations  on 
Submerged  Lands, 

W72-0I644  6E 

UNSATURATED  FLOW 

Simultaneous  Solute  and  Water  Transfer  for  an 
Unsaturated  Soil, 

W72-0U32  2G 

Formulation  and  Solution  of  Transient  Flow  of 
Water  from  an  Infiltrometer  Using  the  Kirchhoff 
Transformation, 

W72-01456  2G 

Steady  Infiltration  From  Point  Sources,  Cavi- 
ties, and  Basins, 

W72-01528  2G 

The  Hydraulic  Conductivity-Water  Content 
Relationship  During  Nonsteady  Flow  Through  a 
Sand  Column, 

W72-01529  2G 

Spatial  Variability  of  Unsaturated  Hydraulic 
Conductivity, 

W72-0154O  2G 

UNSTEADY  FLOW 

Flood  Waves  from  a  Controlled  Breached 
Dam, 

W72-01335  8D 

The  Hydraulic  Conductivity-Water  Content 
Relationship  During  Nonsteady  Flow  Through  a 
Sand  Column. 

W72-01529  2G 

URBAN 

Efficient  Management  Policies  for  Urban 
Water  Supply, 

W72-01567  6B 

URBAN  HYDROLOGY 

Reduction  of  Urban  Runoff  Peak  Flows  by 
Ponding, 


W72-01421 

URBAN  PROBLEMS 

Solving  Major  Urban  Problems, 
W72-01562 


4A 


6B 


URBAN  RENEWAL 

A  River-Washed  Mountain  Cut  -  Open  Ways 
for  Urban  Renewal. 

W72-01570  6B 

URBAN  SYSTEMS 

Water  as  a  Potential  Organizing  Concept  in 
Urban  Regions,  10J.  Sheaffer, 

W72-01488  6B 

URBAN  WATER  RESOURCES 

Methodology  to  Evaluate  Socio-Economic 
Benefits  of  Urban  Water  Resources. 

W72-01343  6B 

URBANIZATION 

Analysis  of  Ground  and  Surface  Water  Utiliza- 
tion in  Urbanized  Arid  Areas, 

W72-01333  4B 

Reduction  of  Urban  Runoff  Peak  Flows  by 
Ponding, 

W72-01421  4A 

UREAS 

The  Excretion  of  Ammonia  and  Urea  by  Mya 
Arenaria  L  (Mollusca:  Bivalvia). 

W72-01367  SC 

USSR 

Hydrogeochemistry  (Gidrogeokhimiya), 
W72-00810  2K 

Erosion  -Aggradational  Relief  of  the  Olenek 
River  and  of  the  Left  Bank  of  the  Lower  Lena 
(F.rozionno-akkumulyativnyy  rel'yef  basseyna  r. 
Oleneka  i  levoberezh'ya  nizhney  Leny), 

W72-01158  2J 

'Orohydrographic  Inconsistencies'  in  the  Relief 
of  the  Soviet  Far  Northeast  (oh 
'orogidrograficheskikh  nesoglasiyakh'  v  rel'yefe 
Kraynego  Severo-Vostoka  SSSR), 

W72-01159  2A 

Relief  and  Hydrogeological  Conditions  of  the 
Lop  Nor  Lacustrine  Plain  (Rel'yef  i 
gidrogeologicheskiye  usloviya  ozernoy  ravniny 
I.obnora), 

W72-01I60  2H 

Long-Period   Water   Regime  of   Lake   Khanka 
(Mnogolelniy  vodnyy  rezhim  ozera  Khanka), 
W72-0I161  2H 

Computation  of  Subsurface  Flow  from  Lake 
Bol'shoy  Alagel'  by  the  Water-Balance  Method 
(Raschet  podzemnogo  stoka  iz  ozera  Bol'shoy 
Alagel'  metodom  vodnogo  balansa), 

W72-01162  2H 

Tentative  Study  of  the  Water  and  Thermal 
Regimes,  The  Redox  Potential,  and  the  Leaching 
of  Substances  in  Red  Earths  (Opyt  izucheniya 
vodnogo,  teplovogo  rezhimov,  OVP  i  vy- 
myvaniya  veshchestv  v  krasnozemakh). 

W72-01168  2G 

Soil  Moisture  Measurement  by  the  Capacitance 
Method  (O  izmerenii  vlazhnosti  pochvy  yemkost- 
nym  metodom), 

W72-01169  2G 

Degree  and  Depth  of  Soil  Welting  During  Crop 
Irrigation  (Stepen'  i  glubina  uvlazhneniya  pochvo- 
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grunta     pri     polivakh     sel'skokhozyaystvennykh 
kul'tur), 

W72-01170  3F 

Method  of  Determining  the  Soil  Moisture 
Potential  with  a  Pressure  Membrane  Apparatus 
(K  metodike  opredeleniya  potentsiala  vlazhnosti 
pochv  s  primeneniyem  membrannykh  pressov), 

W72-01171  2G 

Lakes  of  the  Semiarid  Zone  of  the  USSR 
(Ozera  semiaridnoy  zony  SSSR), 

W72-01403  2H 

Effect  of  Secular  Variability  of  a  Water  Regime 
of  Drainage  Basins  on  the  Development  of  Lakes 
(Vliyaniye  vnutrivekovoy  izmenchivosti  uvlazh- 
nennosti  basseynov  ozer  na  razvitiye  ikh  depress- 

ly). 

W72-01404  2H 

Secular  Fluctuations  of  Total  Mineralization 
and  Ionic  Composition  of  Lake  Waters  in  the 
Semiarid  Zone  Vnutrivekovyye  kolebaniya 
obshchey  mineralizatsii  i  ionnogo  sostava  vod 
ozer  semiaridnoy  zony, 

W72-01405  2H 

A  Hydrochemical  Description  of  Lakes  in 
Semiarid  Regions  of  the  USSR  (Gidrok- 
himicheskaya  kharakteristika  ozer  semiaridnykh 
oblastey  SSSR), 

W72-01406  2H 

Basic  Features  in  the  Geomorphology  of 
Benches  of  Lake  Shalkar,  Kokchetav  Oblast 
(Osnovnyye  cherty  geomorfologii  beregovykh 
valov  oz.  Shalkar,  Kokchetavskaya  oblast'), 

W72-01407  2H 

Vegetation  of  Steppe  Lakes  of  Northern 
Kazakhstan  and  Adjacent  Areas  (Rastitel'nost' 
stepnykh  ozer  Severnogo  Kuzakhstana  i  sopre- 
del'nykh  s  nim  territoriy), 

W72-01408  2H 

Microbiology  of  the  Lakes  of  Kazakhstan  and 
the  Barabakulunda  Steppes  (K  mikrobiologii  ozer 
Kazakhstana  i  Barabo-Kulundy), 

W72-01409  2H 

Groundwater  in  Lake  Basins  of  the  Sarpin- 
skaya  Depression  (Gruntovyye  vody  nekotorykh 
ozernykh  kotlovin  Sarpinskoy  lozhbiny), 

W72-01410  2H 

The  Natural  Electrical  Field  and  Groundwater 
Movement  (Yestestvennoye  elektrichcskoye  pole 
i  fii'tratsiya  gruntovykh  vod), 

W72-0141I  2H 

Marine  Overgrowth  in  the  Polivnoy  Pond  in 
Low-  and  High-Water  Years  (Zarastaniye  pruda 
Polivnogo  v  razlichnyye  po  vodnosti  gody), 

W72-01412  2H 

Observations  of  Soil  Evaporation  and  Plant 
Transpiration  in  an  Estuary  in  West  Kazakhstan 
(Nablyudeniya  nad  ispareniyem  s  pochvy  i  trans- 
piratsiyey  rastitel'nosti  limana  v  Zapadno- 
Kazakhstanskoy  oblasti), 

W72-01413  2H 

Influence  of  Tributaries  on  Sediment  Composi- 
tion and  Deformations  of  a  Main  River  Bed  (O 
vliyanii  pritokov  na  sostav  nanosov  i  deformatsii 
rusla  glavnoy  reki), 

W72-01543  2J 

Characteristics  of  Sediment  Transport  in  the 
Coastal   Zone   of   Lake   Issyk-Kul'   (Nekotoryye 


osobennosti       peremeshcheniya 
beregovoy  zone  ozera  Issyk-Kul), 
W72-01544 


W72-01165 


4t 


2J 


Features  of  the  Receding  Stage  of  the  Shkhel'- 
Da  Glacier  (Osobennosti  otstupaniya  lednika  Shk- 
hel'dy), 

W72-01545  2C 

Relation  of  Runoff  Distribution  of  Mountain 
Rivers  in  a  Warm  Period  to  Various  Sources  of 
Flow  (Zavisimost'  raspredeleniya  stoka  gornykh 
rek  v  teplyy  period  ot  vidov  pitaniya), 

W72-0I546  2E 

Geochemical  Ranges  of  Titanium  Migration  in 
Groundwater  (O  geokhimicheskikh  diapazonakh 
migratsii  titana  v  podzemnykh  vodakh), 

W72-01547  2K 

Foreign  Investigations  of  Recent  Dolomite 
Sediments  in  Marine  Basins  (Zarubezhnyye  iss- 
ledovaniya  sovremennykh  dolomitovykh  osadkov 
v  morskikh  vodoyemakh), 

W72-0I548  2J 

Study  and  Utilization  of  the  Water  Resources 
of  the  USSR,  1966-1967,  (Izucheniye  i  ispol'- 
zovaniye  vodnykh  resursov  SSSR,  1966-1967  gg). 

W72-01549  2A 

An  Information  Guide  to  Ffydrometeorological 
Instruments  and  Observation  Methods  (Informat- 
sionnyye  materialy  po  gidrometeorologicheskim 
priboram  i  metodam  nablyudeniy). 

W72-01550  2B 

USSR 

A  New  Method  for  Approximate  Determination 
of  Aquifer  Permeability  (Novyy  metod  pribliz- 
hennogo  opredeleniya  vodoprovodimosti 

vodonosnykh  gorizontov), 

W72-01551  2F 

USSR 

On-Site  Investigations  of  Infiltration  (Natur- 
nyye  issledovaniya  fil'tratsii), 

W72-01552  2G 

VALLEYS 

Erosion  -Aggradational  Relief  of  the  Olenek 
River  and  of  the  Left  Bank  of  the  Lower  Lena 
(Erozionno-akkumulyativnyy  rel'yef  basseyna  r. 
Oleneka  i  levoberezh'ya  nizhney  Leny), 

W72-01158  2J 

VARIABILITY 

Effect  of  Secular  Variability  of  a  Water  Regime 
of  Drainage  Basins  on  the  Development  of  Lakes 
(Vliyaniye  vnutrivekovoy  izmenchivosti  uvlazh- 
nennosti  basseynov  ozer  na  razvitiye  ikh  depress- 

ly). 

W72-01404  2H 

Spatial  Variability  of  Unsaturated  Hydraulic 
Conductivity, 

W72-0I540  2G 

VAUGHAN  LEWIS  ICEFALL  (ALASKA) 

Avalanche    Activity    on    the    Vaughan    Lewis 

Icefall,  Alaska, 

W72-01394  2C 

VEGETATION 

The  Littoral  Macrophyte  Vegetation  of  Lake 
Wingra, 

W72-01325  2H 

VEGETATION  EFFECTS 

Hydrology  and  Erosion  of  Loessial 
Watersheds, 


Vegetation  Conversion  and  Channel  Geometrj 
in  Monroe  Canyon,  Southern  California, 

W72-01451  4C 

VIRGIN  ISLANDS 

Clean  Water  for  Virgin  Islands'  Estuaries. 
W72-01057  5C 

VIRGINIA 

The  Proposed  Potomac  River  Basin  Compact. 
W72-01651  61 

VIRUSES 

Viruses  in  Water, 

W72-01470  51 

WADENA  AREA  (MINN) 

An  Appraisal  of  Ground  Water  for  Irrigation  ir 
the  Wadena  Area,  Central  Minnesota, 

W72-01432  41 

WASTE  COLLECTION 

Plastic  Refining  of  Small-Diameter  Pipes, 
W72-01511  5E 

WASTE  DISCHARGE  RIGHTS 

A  System  of  Waste  Discharge  Rights  for  th« 
Management  of  Water  Quality, 

W72-01575  5C 

WASTE  DISPOSAL 

Fascell  Introduces  Legislation  to  Contro 
Ocean  Dumping, 

W72-01216  6E 

Introduction  of  a  Bill  to  Establish  an  Immediate 
Program  for  the  Prevention  of  Ocean  Pollution, 
W72-01218  6E 

Monroe  County  Conservation  Ass'n  V.  Hanser 
(Denial  of  Motion  for  Temporary  Injunction  tc 
Prevent  Dumping  Dredge  Spoils  into  Lake  On- 
tario). 

W72-01229  6E 

Reserve  Mining  Co.  V  Minnesota  Pollutior 
Control  Agency  (Request  for  Variance  from  Pol- 
lution Control  Regulations). 

W72-01278  6E 

A  Bill  to  Amend  the  Federal  Water  Pollutior 
Control  Act,  as  Amended,  and  for  Other  Pur- 
poses. Referred  to  the  Committee  on  Public 
Works, 

W72-01658  6E 

Legislation  to  Regulate  Dumping  of  Waste 
Materials  in  Coastal  Waters,  Oceans  and  Great 
Lakes  and  Establish  Marine  Sanctuaries, 

W72-01663  6E 

A  Bill  to  Regulate  the  Discharge  of  Wastes  in 
Territorial  and  International  Waters, 

W72-01681  6E 

Legislation  to  End  Indiscriminate  Ocean 
Dumping, 

W72-01682  6E 

W  ASTE  IDENTIFICATION 

The  Microflora  of  Southern  Ohio  Poultry 
Litter, 

W72-01555  5A 

WASTE  MANAGEMENT  (APPLIED) 

Division  of  Plant  Soil  and  Water  Science, 
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W72-01465 


3F 


W72-0I505 


5D 


W72-01439 


2A 


ASTE  PROPERTIES 

Properties  and  Pumping  Characteristics  of  Hog 

astes, 

W72-01557  5A 

ASTE  TREATMENT 

Ninety  Percent  Federal  Funds  for  Water  Pollu- 

>n  Cleanup, 

W72-01662  6E 


Environmental  Pollution, 
W72-01669 


6E 


Chloromet-On  Site  Generation  of 

Hypochlorite, 

W72-01506  5D 


Introduction  of  a  Bill  Entitled  National  Water 

uality  Standards  Act  of  1970, 

W72-01688  6E 

ASTE  WATER  TREATMENT 

Effect     of     Presynthesized     Biological     Inter- 
ediates  on  Substrate  Utilization  Rates, 
W72-01336  5D 

Environmental  Factors  in  Design  and  Opera- 
Dn  of  Waste  Water  Sludge  Drying  Beds, 
W72-01337  5D 

The  Use  of  Anaerobic  Filters  for  the  Renova- 
Dn  of  Acidic  Wastewaters, 
W72-01339  5D 

Comparison  of  Energy  Flow  Parameters  of 
lidge  Populations  in  Biological  Oxidation  Ponds, 
W72-01492  5D 

Advanced  Wastewater  Treatment  as  Practiced 
t  South  Tahoe, 
W72-01493  5D 

The  Electro-Oxidation  of  Ammonia  in  Sewage 
3  Nitrogen, 
W72-01494  5D 

Nitrate    Removal    from    Wastewaters    by    Ion 
Exchange, 
W72-01495  5D 

IV ASTE  WATER  TREATMENT 

U.  S.  Army  Test  and  Evaluation  Command 
rommodity  Engineering  Tests  Procedure  Water 
Supply  and  Treatment  Equipment. 

W72-01496  5D 

WASTE  WATER  TREATMENT 

High-Rate  Biological  Filtration:  A  Comparative 
\ssessment, 
W72-01498  5D 

Removal  of  Colloidal-and  Solution-Phase  Impu- 
rities from  Trickling  Filter  Effluents  by  Coagula- 
tion, 

W72-01499  5D 

Utilization   of  Environmental   Engineering  Ad- 
vancements, 
W72-01500  5D 

Department  of  the  Navy,  Environmental  Im- 
pact Statement  (Draft),  Naval  Air  Station. 
Lemoore,  Calif.,  Sewage  Disposal  Facility  (Land 
Acquisition  Portion  Only)  FY  72.  Military  Con- 
struction Program.  I  April  1971. 

W72-01501  5D 

Sewerage  Authority  Solves  the  Credit 
Crunch', 

W72-01502  5D 

Wastewater  Treatment  Project.  Muskegon 
County,  Michigan. 


Fungi  in  Sludge  Digesters, 
W72-01510 


5D 


The  Role  of  Nitrate  Nitrogen  in  Bio-Oxidation, 
W72-01512  5D 

The  Chemical  Industry  and  Pollution  Control. 
W72-01513  5D 

The  Use  and  Disposal  of  Electrical  Insulating 
Liquids. 

W72-01514  5D 

High-Temperature  Treatment  of  Sewage 
Sludges, 

W72-01515  5D 

Reduction  of  Salmonella  in  Compost  in  a  Hog- 
Fattening  Farm  Oxidation  Vat, 

W72-01560  5D 

WATER  ANALYSIS 

Analysis  of  Alpine  Waters  by  Ion  Electrode 
Methods, 

W72-01141  2K 

Use  of  Ultraviolet  Irradiation  in  the  Determina- 
tion of  Nutrients  in  Water  with  Special  Reference 
to  Nitrogen, 

W72-01425  5A 

Computer  Programs  in  Use  in  the  Water  Quali- 
ty Division,  Vol.  2, 

W72-01426  7C 

WATER  BALANCE 

Pollution  Potential  of  Some  New  Hampshire 
Lakes, 

W72-01131  5B 

Computation  of  Subsurface  Flow  from  Lake 
Bol'shoy  Alagel'  by  the  Water-Balance  Method 
(Raschet  podzemnogo  stoka  iz  ozera  Bol'shoy 
Alagel'  metodom  vodnogo  balansa), 

W72-01162  2H 

Tentative  Study  of  the  Water  and  Thermal 
Regimes,  The  Redox  Potential,  and  the  Leaching 
of  Substances  in  Red  Earths  (Opyt  izucheniya 
vodnogo,  teplovogo  rezhimov,  OVP  i  vy- 
myvaniya  veshchestv  v  krasnozemakh), 

W72-01168  2G 

The  Antarctic  Ice  Sheet  and  Its  Probable  Bi- 
Modal  Response  to  Climate, 

W72-01176  2C 

Errors  in  Short-Term  Ablation  Measurements 
on  Melting  Ice  Surfaces, 

W72-01382  2C 

The  Heat  and  Mass  Balance  of  Snow  Dunes  on 
the  Central  Antarctic  Plateau, 

W72-01386  2C 


Regime  of  an  Afghan  Glacier, 
W72-01401 

The  World  Hydrological  Cycle. 
W72-01435 

The  Basin  Hydrological  Cycle. 
W72-01436 

Evaporation  and  Transpiration. 


2C 


2A 


2A 


Controlling  internal  Plant  Water  Balance 
through  Microclimate  Manipulation, 

W72-01458  3F 

WATER-BASED  RECREATION 

Measuring  Impacts  of  Urban  Water  Develop- 
ment, 

W72-01564  6B 

WATER  CHEMISTRY 

Simultaneous  Solute  and  Water  Transfer  for  an 
Unsaturated  Soil, 

W72-01132  2G 

Development  and  Distribution  of  Permeability 
in  Carbonate  Aquifers, 

W72-01138  2F 

Secular  Fluctuations  of  Total  Mineralization 
and  Ionic  Composition  of  Lake  Waters  in  the 
Semiarid  Zone  Vnutrivekovyye  kolebaniya 
obshchey  mineralizatsii  i  ionnogo  sostava  vod 
ozer  semiaridnoy  zony, 

W72-01405  2H 

A  Hydrochemical  Description  of  Lakes  in 
Semiarid  Regions  of  the  USSR  (Gidrok- 
himicheskaya  kharakteristika  ozer  semiaridnykh 
oblastey  SSSR), 

W72-01406  2H 

CI 3  and  018  Compositions  in  Some  Fresh- 
Water  Carbonates  Associated  with  Ultramafic 
Rocks  and  Serpentinites:  Western  United  States, 

W72-01522  2K 

Calcium-Magnesium  Carbonate  Solid  Solutions 
from  Holocene  Conglomerate  Cements  and 
Travertines  in  the  Coast  Range  of  California, 

W72-01523  2K 

Monlmorillonite  Equilibria  and  the  Weathering 
Environment, 

W72-01536  2K 

Stability  of  Montmorillonites:  II.  Aberdeen 
Montmorillonite, 

W72-01537  2K 

WATER  CIRCULATION 

Development  and  Distribution  of  Permeability 
in  Carbonate  Aquifers, 

W72-01138  2F 

WATER  CONSERVATION 

University  Creates  Desert  Farm  as  Model  for 
World's  Arid  Areas,  21News  from  the  Hebrew 
University  of  Jerusalem,  No.  5-6,  May-June  1971, 
p.  1-14,  2  fig. 

W72-01461  3F 

Appalachian  Land  Stabilization  and  Conserva- 
tion Program. 

W72-01648  6E 

WATER  COSTS 

The  Feasibility  of  Siting  on  8  MGD  Vapor 
Compression  Distillation  Desalting  Plant  at 
Brownsville,  Texas, 

W72-01481  3A 

WATER  DEMAND 

An  Appraisal  of  Ground  Water  for  Irrigation  in 
the  Wadena  Area,  Central  Minnesota, 

W72-01432  4B 

WATER  DESALTING 

Test  of  10,000  gpd  Reverse  Osmosis  (Spiral 
Module)  Pilot  Plant  San  Diego.  California, 


SU-37 


WATER  DESALTING 


SUBJECT  INDEX 


W72-01482 


3A 


W72-01326 
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W72-01657 


5G 


WATER  EQUIVALENT 

Evaluation  of  Snow  Water  Equivalent  by  Air- 
borne Measurement  of  Passive  Terrestrial 
Gamma  Radiation, 

W72-01125  7B 

WATER  HYACINTH 

Relationship  Between  Nutrient  Availability  and 
Content  of  Nitrogen  and  Phosphorus  in  Tissues 
of  the  Aquatic  Macrophyte,  Eichomia  Crassipes 
(Mart)  Solms, 

W72-0I372  5C 

WATER  LAW 

Federal-State  Relations  in  Water  Law,  Federal- 
State  Relations  in  the  Law  of  Water  Rights, 

W72-01480  6E 

WATER  LEVEL  FLUCTUATIONS 

Groundwater  Flow  in  a  Sandy  Tidal  Beach:  (1) 
One-dimensional  Finite  Element  Analysis, 

W72-01140  2F 

Long-Period   Water  Regime   of  Lake   Khanka 
(Mnogoletniy  vodnyy  rezhim  ozera  Khanka), 
W72-01161  2H 

Potentiometric  Surface  and  Areas  of  Artesian 
Flow,  May  1969,  and  Change  of  Potentiometric 
Surface  1964  to  1969,  Floridan  Aquifer, 
Southwest  Florida  Water  Management  District, 
Florida, 

W72-01374  7C 

WATER  LEVEL  RECORDERS 

Continuation  of  Studies  on  the  Hydrology  of 
Ponds  and  Small  Lakes, 

W72-01327  2H 

WATER  LEVELS 

Long-Period    Water    Regime   of    Lake    Khanka 
(Mnogoletniy  vodnyy  rezhim  ozera  Khanka), 
W72-0U61  2H 

WATER  MANAGEMENT  (APPLIED) 

Management  Guidelines  for  Water-Oriented 
Recreation, 

W72-0I347  6B 


Exotic  Uses  of  Aquifers, 
W72-01422 
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Study  and  Utilization  of  the  Water  Resources 
of  the  USSR,  1966-1967,  (Izucheniye  i  ispol'- 
zovaniye  vodnykh  resursov  SSSR,  1966-1967  gg). 
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WATER  POLICY 

Division  of  Plant  Soil  and  Water  Science. 
W72-01465 
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WATER  POLLUTION 

Freeman  v.  Contra  Costa  County  Water  Dis- 
trict (Prevention  of  Contamination  of  Public 
Water  Supply  from  Auxiliary  Water  Supply  Back- 
up). 

W72-01244  6E 

Newman  V.  Nelson  (Insufficient  Evidence  to 
Prove  Punitive  Damages  for  Pollution  of  Pond  by 
Crude  Oil  from  Storage  Tank  Seepage). 

W72-01251  6E 

Air,  Water  and  Soil  Pollution. 

W72-01446  5G 

WATER  POLLUTION  BY  PESTICIDE 

Effects  of  Pesticide  Usage  on  Water  Quality, 
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Tougher  Enforcement  of  Pollution  Controls, 
W7 1-02670  6E 


Clean  Water  for  Georgia's  Estuaries. 
W72-01056 
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Clean  Water  for  Virgin  Islands'  Estuaries. 
W72-01057  5G 


Clean  Water  Act  Needs  Changes, 
W72-01121 
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United  States  V.  United  States  Steel  Co. 
(Validity  of  Information  Charging  Violation  of 
Refuse  Act). 

W72-01235  6E 

United  States  V  Maplewood  Poultry  Co.  (Ap- 
plicability of  Rivers  and  Harbors  Act  to  Waste 
Discharges  not  Impairing  Navigation). 

W72-01236  6E 

Colgate-Palmolive  Co.  v.  Hoskinson  (Consent 
Judgment  Regarding  the  Enforcement  of  an  Or- 
dinance Regulating  the  Sale  of  Detergents  Con- 
taining Phosphorus). 

W72-01247  6E 

Connecticut  Action  Now,  Inc.  V.  Roberts  Plat- 
ing Co.  (Action  to  Abate  Water  Pollution  Under 
Refuse  Act). 

W72-01285  6E 

Drinking  Water  Quality  Standards  Needed, 
W72-01345  6E 


Federal  Water  Pollution  Control  Act, 
W72-01354 
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Secretary  Hickel's  New  Pollution  Control 
Rules  Should  Go  Much  Further, 

W72-01364  6E 

Growing  Problem  of  Oil  Spills-Reasons  and 
Remedies. 

W72-01477  6E 

Powers  of  Commission,  (Recreation  and  Water 
Pollution  Control). 

W72-0I483  6E 

United  States  V.  St.  Regis  Paper  Co.  (Recovery 
of  Informer's  One-Half  of  Fine  Paid  by  Con- 
victed Water  Polluter  Under  Refuse  Act  of  1899). 

W72-01503  6E 

Introduction  of  Water  Pollution  Bill, 
W72-01642  6E 

Conservationists  Go  to  Court, 

W72-01643  5G 

Who  Owns  the  Water, 

W72-01646  5G 

Interstate  Agencies, 

W72-01652  5G 

Issues  in  Offshore  Oil  Production, 

W72-01653  5G 

The   United  States  Domestic  Legislation  with 
Respect  to  Oil  Pollution  from  Vessels, 
W72-01654  5G 

Water  Pollution  Regulation  in  West-Germany 
and  the  Rhine  River  Problem, 

W72-01655  5G 

International  Control  of  Marine  Pollution, 


A  Bill  to  Amend  the  Federal  Water  Pollution 
Control  Act,  as  Amended,  and  for  Other  Pur- 
poses. Referred  to  the  Committee  on  Public 
Works, 

W72-01658  6E 

A  Bill  to  Amend  the  Federal  Water  Pollution 
Control  Act  as  Amended,  and  for  Other  Pur- 
poses. Referred  to  the  Committee  on  Public 
Works, 

W72-01659  6E 

Statement  in  Support  of  the  Clean  Lakes  Act  of 
1971, 
W72-01660  6E 

Ninety  Percent  Federal  Funds  for  Water  Pollu- 
tion Cleanup, 

W72-01662  6E 

Representative  Reid  of  New  York  Introduces 
Bill  to  Increase  Substantially  the  Civil  Penalty  for 
Pollution  of  the  Water  by  Oil, 

W72-01664  6E 

Position  Paper  on  Water  Pollution  Laws:  The 
Search  for  a  Better  Tomorrow. 

W72-01665  6E 

Water  Pollution  Control  by  Tanker  Traffic 
Control, 

W72-01667  6E 

Legislation  Dealing  with  Environment, 
W72-01668  6E 


Environmental  Pollution. 
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Pollution:  The  Plundering  of  Our  Environment, 
W72-01671  6E 

The  Constitution,  The  Public  Trust  Doctrine, 
and  the  Environment, 
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Oil  and  Gas  Production. 

W72-01677 

Who's  Mr.  Clean. 

W72-01678 
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Tapping  an  Old  Law  to  Catch  Polluters. 
W72-01679  5G 


The  1899  Refuse  Act, 
W72-01680 
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A  Bill  to  Regulate  the  Discharge  of  Wastes  in 
Territorial  and  International  Waters, 

W72-01681  6E 

Legislation  to  End  Indiscriminate  Ocean 
Dumping, 

W72-01682  6E 

Message  from  the  President  of  Environmental 
Quality, 

W72-01683  6E 

A  Bill  to  Amend  the  Federal  Water  Pollution 
Control  Act  to  Strengthen  and  Improve  Authority 
to  Enforce  Abatement  of  Pollution,  to  Provide  for 
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The  Detergent  Pollution  Control  Act  of  1970, 
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W72-01689  6E 
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W72-01690  6E 

ATER  POLLUTION  CONTROL  ACT 

Introduction    of   the    National    Water   Quality 
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W72-01215  6E 

Introduction  of  a  Bill  to  Establish  an  Immediate 
■ogram  for  the  Prevention  of  Ocean  Pollution, 
W72-01218  6E 
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Colgate-Palmolive  Co.  v.  Hoskinson  (Consent 
Judgment  Regarding  the  Enforcement  of  an  Or- 
dinance Regulating  the  Sale  of  Detergents  Con- 
taining Phosphorus). 

W72-01247  6E 

Drinking  Water  Quality  Standards  Needed, 
W72-01345  6E 

Aquatic     Weed  Decay:     Dissolved     Oxygen 

Utilization  and  Nitrogen  and  Phosphorus 
Regeneration, 
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Federal  Water  Pollution  Control  Act, 
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A  Bill  to  Amend  the  Federal  Water  Pollution 
ontrol  Act,  as  Amended,  and  for  Other  Pur- 
oses.  Referred  to  the  Committee  on  Public 
/orks, 

W72-01658  6E 

The  Detergent  Pollution  Control  Act  of  1970, 
W72-01685  6E 

Introduction  of  Bills   on   Environmental  Con- 
rot. 
W72-01686  6E 

Introduction    of    National    League    of    Cities 
Vater  Pollution  Bill, 
W72-01689  6E 

(VATER  POLLUTION  EFFECTS 

Pollution   Potential  of  Some  New   Hampshire 
-akes, 
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Continental  Oil  Co.  V  Williams  (Running  of  the 
Statute  of  Limitations  in  Damages  Created  by 
Escaping  Salt  Water). 

W72-01315  6E 

Cross-Sectional  Study  of  the  Effects  of  Smelter 
Wastewater  Disposal  on  Water  Quality  of  the 
Columbia  River  Downstream  from  Trail,  British 
Columbia, 
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Air,  Water  and  Soil  Pollution. 
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Exotic  Uses  of  Aquifers, 

W72-01422 
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Cross-Sectional  Study  of  the  Effects  of  Smelter 
Wastewater  Disposal  on  Water  Quality  of  the 
Columbia  River  Downstream  from  Trail,  British 
Columbia, 

W72-01424  5B 

Use  of  Ultraviolet  Irradiation  in  the  Determina- 
tion of  Nutrients  in  Water  with  Special  Reference 
to  Nitrogen, 

W72-01425  5  A 

The  Effects  of  Pesticides  on  Water  Resource 
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Mercury  and  Other  Heavy  Metals  in  Water 
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Nitrate  and  Salt  in  Soils  and  Ground  Waters 
From  Land  Disposal  of  Dairy  Manure, 
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Biological  Aspects  of  Water  Pollution, 
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The  Effects  of  Pesticides  on  Water  Resource 
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Agricultural  Aspects  of  the  Effects  of  Pesti- 
cides in  Water  Resource  Developments, 
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WATER  POLLUTION  SOURCES 

Monroe  County  Conservation  Ass'n  V.  Hansen 
(Denial  of  Motion  for  Temporary  Injunction  to 
•Prevent  Dumping  Dredge  Spoils  into  Lake  On- 
tario). 
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A  Reconnaissance  of  the  Quality  of  Water  from 
Irrigation  Wells  and  Springs  in  the  Snake  Plain 
Aquifer,  Southeastern  Idaho, 

W72-01423  4B 

Computer  Programs  in  Use  in  the  Water  Quali- 
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W72-01426  7C 

Groundwater  Resources  of  Renville  and  Ward 
Counties, 

W72-01431  2F 

Potential  Pollution  of  the  Ogallala  by  Recharg- 
ing Playa  Lake  Water, 

W72-01462  5B 

WATER  QUALITY  ACT 

Representative  Reid  of  New  York  Introduces 
Bill  to  Increase  Substantially  the  Civil  Penalty  for 
Pollution  of  the  Water  by  Oil, 

W72-01664  6E 

WATER  QUALITY  CONTROL 

Low-Cost  Water  Treatment  Solves  Disposal 
Problems, 

W72-01146  5D 

Introduction  of  the  National  Water  Quality 
Standards  Act  of  1971, 
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Issues  in  Offshore  Oil  Production, 
W72-01653 
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The  United  States  Domestic  Legislation  with 
Respect  to  Oil  Pollution  from  Vessels, 

W72-01654  5G 

International  Control  of  Marine  Pollution, 
W72-01657  5G 

WATER  POLLUTION  TREATMENT 

Low-Cost  Water  Treatment  Solves  Disposal 
Problems, 

W72-01146  5D 

WATER  PROBLEMS 

Study  and  Utilization  of  the  Water  Resources 
of  the  USSR,  1966-1967,  (Izucheniye  i  ispol'- 
zovaniye  vodnykh  resursov  SSSR,  1966-1967  gg). 
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Calcium-Magnesium  Carbonate  Solid  Solutions 
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WATER  PURIFICATION 

Test  of  10,000  gpd  Reverse  Osmosis  (Spiral 
Module)  Pilot  Plant  San  Diego,  California, 
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U.  S.  Army  Test  and  Evaluation  Command 
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Federal  Water  Pollution  Control  Act, 
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Cross-Sectional  Study  of  the  Effects  of  Smelter 
Wastewater  Disposal  on  Water  Quality  of  the 
Columbia  River  Downstream  from  Trail,  British 
Columbia, 

W72-01424  5B 

Institutional  Design  for  Water  Quality  Manage- 
ment: A  Case  Study  of  the  Wisconsin  River 
Basin,  Vol  6,  Section  H  -  The  Nature  of 
Minimum  Cost  Systems  for  Water  Quality 
Management  on  the  Wisconsin  River, 
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Institutional  Design  for  Water  Quality  Manage- 
ment: A  Case  Study  of  the  Wisconsin  River 
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Predictive  Water  Quality  Models, 
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Utilization  of  Environmental  Engineering  Ad- 
vancements, 
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Control  Act  as  Amended,  and  for  Other  Pur- 
poses. Referred  to  the  Committee  on  Public 
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Lakes  of  the  Semiarid  Zone  of  the  USSR 
(Ozera  semiaridnoy  zony  SSSR), 
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WATER  REQUIREMENTS 
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Benefits  of  Urban  Water  Resources. 
W72-01343  6B 
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Factors  in  the  Community  Perception  of  Water 
Resource  Problems, 

W72-01566  6B 

Socio-Economic  Accounting  Applied  to  Water 
Resource  Planning, 

W72-01568  6B 


Who  Owns  the  Water, 
W72-01646 


5G 


A  Bill  to  Establish  a  National  Policy  and 
Develop  a  National  Program  for  the  Management, 
Beneficial  Use,  Protection,  and  Development  of 
the  Land  and  Water  Resources  of  the  Nation's 
Coastal  and  Estuarine  Zones. 

W72-01650  6E 


ENFO  Newsletter. 
W72-01661 


Clean  Waters  for  Alabama's  Estuaries. 
W72-01666 


5G 

5G 


WATER  REUSE 

Advanced  Wastewater  Treatment  as  Practiced 
at  South  Tahoe, 


Technical  and  Institutional  Aspects  of  Sewage 
Effluent-Irrigation  Water  Exchange,  Tucson  Re- 
gion, 

W72-01569  6E 

WATER  RIGHTS 

Federal-State  Relations  in  Water  Law,  Federal- 
State  Relations  in  the  Law  of  Water  Rights, 
W  72-0 1480  6E 

International  Control  of  Marine  Pollution, 
W72-01657  5G 

WATER  SHORTAGE 

ENFO  Newsletter. 

W72-01661  5G 

WATER  STORAGE 

Reduction  of  Urban  Runoff  Peak  Flows  by 
Ponding, 

W72-01421  4A 

WATER  SUPPLY 

Freeman  v.  Contra  Costa  County  Water  Dis- 
trict (Prevention  of  Contamination  of  Public 
Water  Supply  from  Auxiliary  Water  Supply  Back- 
up). 

W72-01244  6E 


Hydrologic  Regime  of  Lake  Hertel, 
W72-01418 


2H 


Groundwater  Resources  of  Montgomery  Coun- 
ty, Texas, 
W72-0I427  4B 

The  Water  Projects  of  the  Namib  Desert, 
W72-0I475  3B 

Efficient     Management     Policies     for     Urban 
Water  Supply, 

W 72 -01 567  6B 


ENFO  Newsletter. 
W72-01661 


5G 


WATER  TABLE 

Depth  to  Ground-Water  Table  by  Remote 
Sensing, 

W72-01420  7B 

Relations  Between  Soil  Morphology  and  Water- 
Table  Levels  on  a  Dissected  North  Carolina 
Coastal  Plain  Surface, 

W72-0I532  2G 

WATER  TEMPERATURE 

Estuary     Water    Temperature     Sensitivity    to 
Meteorologic  Conditions, 
W72-01I27  2L 

Application  of  Thermocouple  Psychrometers  to 
Soil  Water  Transport, 

W72-0U44  2G 

WATER  TRANSFER 

Technical  and  Institutional  Aspects  of  Sewage 
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A  New  Method  for  Approximate  Determination 
of  Aquifer  Permeability  (Novyy  metod 
priblizhennogo  opredeleniya  vodoprovodimosti 
vodonosnykh  gorizontov), 
W72-01551  2F 

KURUKSHETRA  UNIV.  (INDIA).  DEPT.  OF 
BOTANY. 

Studies  on  Argemone  Mexicana  Linn:  IV. 

Phenology,  Dispersal  and  Stomata, 

W72-01303  21 

KYOTO  PREFECTURAL  UNIV.  OF  MEDICINE 
(JAPAN).  DEPT.  OF  ZOOLOGY. 

Laboratory  Experiments  on  Effects  of 
Insectides  Against  Blackfly  Larvae 
(Diptera:Simuliidae)  and  Fish, 


LABORATORY  LIMNOLOGY,  LENINGRAD 

(USSR). 

Effect  of  Secular  Variability  of  a  Water  Regime 

of  Drainage  Basins  on  the  Development  of 

Lakes  (Vliyaniye  vnutrivekovoy  izmenchivosti 

uvlazhnennosti  basseynov  ozer  na  razvitiye  ikh 

depressly), 

W72-01404  2H 

LABORATORY  OF  LIMNOLOGY,  LENINGRAD 

(USSR). 
Lakes  of  the  Semiarid  Zone  of  the  USSR 
(Ozera  semiaridnoy  zony  SSSR), 
W72-01403  2H 

Secular  Fluctuations  of  Total  Mineralization 
and  Ionic  Composition  of  Lake  Waters  in  the 
Semiarid  Zone  Vnutrivekovyye  kolebaniya 
obshchey  mineralizatsii  i  ionnogo  sostava  vod 
ozer  semiaridnoy  zony, 
W72-01405  2H 

A  Hydrochemical  Description  of  Lakes  in 
Semiarid  Regions  of  the  USSR 
(Gidrokhimicheskaya  kharakteristika  ozer 
semiaridnykh  oblastey  SSSR), 
W72-01406  2H 

Basic  Features  in  the  Geomorphology  of 
Benches  of  Lake  Shalkar,  Kokchetav  Oblast 
(Osnovnyye  cherty  geomorfologii  beregovykh 
valov  oz.  Shalkar,  Kokchetavskaya  oblast'), 
W72-01407  2H 

Vegetation  of  Steppe  Lakes  of  Northern 
Kazakhstan  and  Adjacent  Areas  (Rastitel'nost' 
stepnykh  ozer  Severnogo  Kazakhstana  i 
sopredel'nykh  s  nim  territoriy), 
W72-01408  2H 

Microbiology  of  the  Lakes  of  Kazakhstan  and 
the  Barabakulunda  Steppes  (K  mikrobiologii 
ozer  Kazakhstana  i  Barabo-Kulundy), 
W72-01409  2H 

Groundwater  in  Lake  Basins  of  the 

Sarpinskaya  Depression  (Gruntovyye  vody 

nekotorykh  ozernykh  kotlovin  Sarpinskoy 

lozhbiny), 

W72-01410  2H 

The  Natural  Electrical  Field  and  Groundwater 
Movement  (Yestestvennoye  elektricheskoye 
pole  i  fil'tratsiya  gruntovykh  vod), 
W72-01411  2H 

Marine  Overgrowth  in  the  Polivnoy  Pond  in 

Low-  and  High-Water  Years  (Zarastaniye 

pruda  Polivnogo  v  razlichnyye  po  vodnosti 

gody), 

W72-01412  2H 

Observations  of  Soil  Evaporation  and  Plant 
Transpiration  in  an  Estuary  in  West 
Kazakhstan  (Nablyudeniya  nad  ispareniyem  s 
pochvy  i  transpiratsiyey  rastitel'nosti  limana  v 
Zapadno-Kazakhstanskoy  oblasti), 
W72-01413  2H 

LONDON  SCHOOL  OF  ECONOMICS  AND 
POLITICAL  SCIENCE  (ENGLAND);  AND 
LONDON  UNIV.,  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Some  Geographical  Aspects  of  West  African 
Development, 


LOUISIANA  STATE  UNIV.,  BATON  ROUGE, 
COASTAL  STUDD2S  INST. 

Mineralogies)  Variation  in  Lagoonal 
Carbonates  from  North  Sound,  Grand  Cayman 
Island  (British  West  Indies), 
W72-01416  2J 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Exotic  Uses  of  Aquifers, 

W72-01422  4B 

MANGANARO,  MARTIN  AND  LINCOLN,  NEW 
YORK. 

Sewerage  Authority  Solves  the  'Credit 

Crunch', 

W72-01502  5D 

MASON-RUST,  LOUISVILLE,  KY. 

Annual  Report  (FY  70)  Webster  Test  Facility 
and  Electrodialysis  Test  Bed  Plant,  Webster, 
South  Dakota, 
W72-01485  3A 

MCGILL  UNTV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  CIVIL  ENGINEERING. 

Hydrologic  Regime  of  Lake  Hertel, 
W72-01418  2H 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
FACULTY  OF  GRADUATE  STUDD2S  AND 
RESEARCH. 

Errors  in  Short-Term  Ablation  Measurements 

on  Melting  Ice  Surfaces, 

W72-01382  2C 

MELBOURNE  UNIV.  (AUSTRALIA).  DEPT.  OF 
METEOROLOGY. 

Sea  Ice:  Antarctic  Aspects, 

W72-01191  2C 

The  Heat  and  Mass  Balance  of  Snow  Dunes  on 

the  Central  Antarctic  Plateau, 

W72-01386  2C 

MICHIGAN  STATE  DEPT.  OF  UNIV.,  EAST 
LANSING.  DEPT  OF  HORTICULTURE. 

Controlling  internal  Plant  Water  Balance 
through  Microclimate  Manipulation, 
W72-01458  3F 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  FISHERIES  AND  WILDLIFE;  AND 
CALIFORNIA  STATE  DEPT.  OF  FISH  AND 
GAME,  LONG  BEACH. 

Nighttime  Artificial  Aeration  of  Puddingstone 
Reservoir,  Los  Angeles  County,  California, 
W72-01368  5G 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
GEOGRAPHY. 

The  Hydrology  of  Snow  and  Ice, 

W72-01440  2A 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
WILDLD7E  AND  FISHERIES. 

The  Effect  of  Coho  (Oncorhynchus  Kisutch) 
Spawning  on  the  Benthic  Invertebrates  of  the 
Platte  River,  Benzie  County,  Michigan, 
W72-01293  21 

MICROaiOLOGICAL  RESEARCH 
ESTABLISHMENT,  SALISBURY  (ENGLAND). 

Studies  on  Water  Movement  and  Dispersion  of 
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Control  in  Rice  Fields, 
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MINNESOTA  AGRICULTURAL  EXPERIMENT 
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Ponds  and  Small  Lakes, 

W72-01327  2H 

MINNESOTA  UNIV.,  MINNEAPOLIS.  WATER 
RESOURCES  RESEARCH  CENTER. 

International,  Regional,  Federal-State, 
Interstate  and  Federal  Organizations  With 
Water  and  Related  Land  Resources  Programs 
in  Minnesota,  1971, 
W72-01328  6E 

MISSOURI  BOTANICAL  GARDEN,  ST.  LOUIS. 

Transpirational  Water  Loss  and  Energy 

Budgets  of  Selected  Plant  Species, 

W72-01452  2D 

MISSOURI  BOTANICAL  GARDEN  ST.  LOUIS; 
AND  WASHINGTON  UNIV.,  ST.  LOUIS,  MO. 
DEPT.  OF  BIOLOGY. 

Water  and  Energy  Relations  of  Plant  Leaves 

During  Period  of  Heat  Stress, 

W72-01454  21 

MISSOURI  UNIV.,  COLUMBIA.  DEPT  OF 
AGRICULTURE  ECONOMICS. 

An  Evaluation  of  Legal  Theories  Currently 

Employed  to  Determine  Which  Lands  are 

Riparian, 

W72-01338  6E 

MISSOURI  UNIV.,  COLUMBIA.  DEPT.  OF 
CIVIL  ENGINEERING. 

Effect  of  Presynthesized  Biological 
Intermediates  on  Substrate  Utilization  Rates, 
W72-01336  5D 

MISSOURI  UNIV.,  KANSAS  CITY.  DEPT.  OF 
PHYSICS. 

The  Effect  of  Herbicides,  Pesticides,  and 
Fertilizers  on  the  Optical  Properties  of  Water, 
W72-01334  IB 

MISSOURI  UNIV.,  ROLLA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Flood  Waves  from  a  Controlled  Breached 

Dam, 

W72-01335  8D 

MISSOURI  UNIV.,  ROLLA.  WATER 
RESOURCES  RESEARCH  CENTER. 

Environmental  Factors  in  Design  and 
Operation  of  Waste  Water  Sludge  Drying  Beds, 
W72-01337  5D 


The  Use  of  Anaerobic  Filters  for  the 
Renovation  of  Acidic  Wastewaters, 
W72-01339 
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MONASH  UNIV.,  CLAYTON  (AUSTRALIA). 
DEPT.  OF  CIVIL  ENGINEERING. 

A  Model  for  the  Simulation  of  Streamflow  Data 

from  Climatic  Records, 

W72-01147  2A 

MONTANA  STATE  UNIV.,  BOZEMAN.  DEPT. 
OF  EARTH  SCIENCES. 

The  Resistograph  and  the  Compressive 

Strength  of  Snow. 

W72-01402  2C 

MOSCOW  STATE  UNIV.  (USSR).  CHAIR  OF 
HYDROLOGY. 

Relation  of  Runoff  Distribution  of  Mountain 
Rivers  in  a  Warm  Period  to  Various  Sources  of 
Flow  (Zavisimost'  raspredeleniya  stoka 
gornykh  rek  v  teplyy  period  ot  vidov  pitaniya), 


MOSCOW  STATE  UNIV.  (USSR).  LAB.  OF 
AERIAL  PHOTOGRAPHY;  AND  MOSCOW 
STATE  UNIV.  (USSR).  RESEARCH  LAB.  FOR 
SNOWSLIDES. 

Features  of  the  Receding  Stage  of  the 
Shkhel'Da  Glacier  (Osobennosti  otstupaniya 
lednika  Shkhel'dy), 
W72-01545  2C 

MOSCOW  STATE  UNIV.  (USSR).  RESEARCH 
LAB.  OF  SOIL  EROSION. 

Influence  of  Tributaries  on  Sediment 
Composition  and  Deformations  of  a  Main  River 
Bed  (O  vliyanii  pritokov  na  sostav  nanosov  i 
deformatsii  rusla  glavnoy  reki), 
W72-01543  2J 

Characteristics  of  Sediment  Transport  in  the 
Coastal  Zone  of  Lake  Issyk-Kul"  (Nekotoryye 
osobennosti  peremeshcheniya  nanosov  v 
beregovoy  zone  ozera  Issyk-Kul'), 
W72-01544  2J 

MOSKOVSKH  INZHENERNO-STROTELNYI 

INSTITUT  (USSR). 

Deformability,  Strength,  and  Creep  on  Clayey- 
Soil  Core  Walls  of  High  Dams, 
W72-01580  8D 

NATIONAL  AGRICULTURAL  ADVISORY 
SERVICE,  GUILDFORD  (ENGLAND). 

Wastes  from  the  Poultry  Industry, 

W72-01553  5D 

NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH, BOULDER,  COLO. 

Application  of  a  Local  Similarity  Concept  in 
Solving  the  Vertical  Subsurface  Flow  Problem, 
W72-01135  2F 

NATIONAL  INDUSTRIAL  POLLUTION 
CONTROL  COUNCIL,  WASHINGTON,  D.C. 

The  Chemical  Industry  and  Pollution  Control. 
W72-01513  5D 

The  Use  and  Disposal  of  Electrical  Insulating 

Liquids. 

W72-01514  5D 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Biological  Life  in  Water, 

W72-01473  5C 

NATIONAL  INST.  OF  SCIENCES  OF  INDIA, 
NEW  DELHI. 

A  Selection  Procedure  in  Wheat  for  Stress 

Environment, 

W72-01205  3F 

NATIONAL  INST.  OF  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Biological  Aspects  of  Water  Pollution, 
W72-01472  5C 

NATIONAL  MECHANICAL  ENGINEERING 
RESEARCH  INST.,  PRETORIA  (SOUTH 
AFRICA). 

Experience  Throughout  the  World  With  the 

CSIR  'Doorstopper  Rock  Stress  Measuring 

Equipment, 

W72-01581  8E 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  HALIFAX  (NOVA  SCOTIA). 
ATLANTIC  REGIONAL  LAB. 

On  the  Life  Histories  of  Some  Brown  Algae 
from  Eastern  Canada, 


NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO).  DTV  OF 
MECHANICAL  ENGINEERING. 

Wave  Climate  Study,  Great  Lakes  and  Gulf  of 

St.  Lawrence,  Volume  1, 

W72-01524  2H 

NATIONAL  SANITATION  FOUNDATION,  ANN 
ARBOR,  MICH. 

Use  of  Systems  Techniques  in  Environmental 

Quality  Management. 

W72-01572  6A 

NATIONAL  WATER  COMMISSION, 
ARLINGTON,  VA. 

The  Federal  State  Regional  Corporation, 
Additional  Alternative  Arrangements  for  River 
Basins  and  other  Regions:  The  Federal-State 
Regional  Government  Corporation, 
W72-01478  6E 

Interstate  Water  Compacts,  The  Interstate 
Compact  and  Federal  Interstate  Compact, 
W72-01479  6E 

Federal-State  Relations  in  Water  Law,  Federal- 
State  Relations  in  the  Law  of  Water  Rights, 
W72-01480  6E 

NATIONAL  WEATHER  SERVICE,  SILVER 
SPRING,  MD. 

Evaluation  of  Snow  Water  Equivalent  by 
Airborne  Measurement  of  Passive  Terrestrial 
Gamma  Radiation, 
W72-01125  7B 

NATURE  CONSERVANCY,  ABBOTS  RIPTON 
(ENGLAND).  MONKS  WOOD  EXPERIMENT 
STATION. 

Some  Effects  of  Summer  Floods  on 

Woodwalton  Fen  in  1968/69, 

W72-01219  21 

NATURE  CONSERVANCY,  ORANGE-OVER- 
SANDS  (ENGLAND).  MERLEWOOD 
RESEARCH  STATION. 

A  Tipping  Bucket  Recorder  for  Use  in  Stem 

Flow  Studies, 

W72-01317  7B 

NAVAL  AIR  STATION,  LE  MOORE,  CALIF. 

Department  of  the  Navy,  Environmental 
Impact  Statement  (Draft),  Naval  Air  Station, 
Lemoore,  Calif.,  Sewage  Disposal  Facility 
(Land  Acquisition  Portion  Only)  FY  72, 
Military  Construction  Program,  1  April  1971. 
W72-01501  5D 

NAVORSINGSINSTITUUT  WYNDUNDE 
WINGERDBOU,  STELLENBOSCH  (SOUTH 
AFRICA). 

The  Influence  of  an  Increased  Water  Deficit  on 
the  Gas  Exchange  Processes  in  Wheat  Plants, 
W72-01226  3F 

NEBRASKA  SOIL  AND  WATER 
CONSERVATION  COMMISSION,  LINCOLN. 

Dispersion  in  Natural  Streams, 

W72-01167  5B 

NEVADA  UNIV.,  RENO.  CENTER  FOR  WATER 
RESOURCES  RESEARCH. 

Analysis  of  Ground  and  Surface  Water 
Utilization  in  Urbanized  Arid  Areas, 
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NEVADA  UNIV.,  RENO.  DESERT  RESEARCH 
INST. 

Projecting  of  Darcy's  Law  as  Related  to  the 

Ellipse  of  Direction, 

W72-01145  2F 

NEVADA  UNIV.,  RENO.  DIV.  OF 
AGRICULTURAL  AND  RESOURCE 
ECONOMICS. 

Division  of  Agricultural  and  Resource 

Economics, 

W72-01466  3F 

NEVADA  UNIV.,  RENO.  DIV.  OF  PLANT  SOIL 
AND  WATER  SCIENCE. 

Division  of  Plant  Soil  and  Water  Science, 
W72-01465  3F 

NEVADA  UNIV.,  RENO.  DIV.  OF  RENEWABLE 
NATURAL  RESOURCES. 

College  Sees  Need  for  Resource 
Management. ..Thus  Need  for  a  Renewable 
Natural  Resources  Division, 

W72-01467  4A 

NEVADA  UNIV.,  REON.  CENTER  FOR  WATER 
RESOURCES  RESEARCH. 

Incorporation  of  Precipitation  Data  in 
Stochastic  Simulation  of  Monthly  Streamflows, 
W72-01639  2E 

NEW  BRUNSWICK  UNIV.,  FREDERICTON. 
DEPT.  OF  BIOLOGY. 

Age  and  Growth  of  the  American  Eel  (Anguilla 
Rostrata  (Le  Sueur)  in  Newfoundland  Waters, 
W72-01288  21 

NEW  BRUNSWICK  UNIV.,  FREDERICTON. 
DEPT.  OF  SURVEYING  ENGINEERING. 

Movement  Determination  of  the  Ross  Ice 

Shelf,  Antarctica, 

W72-01187  2C 

NEW  MEXICO  STATE  UNIV.,  IUNIVERSITY 
PARK.  DEPT.  OF  BIOLOGY. 

Comparative  Ecology  of  Montane  and  Desert 
Reprosos  (Cattle  Watering-Impoundments)  in 
Southern  New,  Mexico, 
W72-01340  21 

NEW  MEXICO  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  RANGE  MANAGEMENT. 

Blue  Grama  Response  to  Nitrogen  and  Clipping 

Under  Two  Soil  Moisture  Levels, 

W72-01210  3F 

NEWCASTLE  UPON  TYNE  UNIV.  (ENGLAND). 

The  Excretion  of  Ammonia  and  Urea  by  Mya 

Arenaria  L  (Mollusca:  Bivalvia), 

W72-01367  5C 

NEWCASTLE-UPON-TYNE  UNIV.  (ENGLAND). 
DEPT.  OF  GEOGRAPHY. 

Regime  of  an  Afghan  Glacier, 

W72-01401  2C 

NICOLAS  COPERNICUS  UNIV.  OF  TORUN 
(POLAND).  INST.  OF  BIOLOGY;  AND 
NICOLAS  COPERNICUS  UNIV.  OF  TORUN 
(POLAND).  LAB.  OF  MICROBIOLOGY. 

Comparative  Studies  on  Metabolic  Activity  of 
Planktonic,  Benthic  and  Epiphytic  Bacteria, 
W72-01371  5C 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
DEPT.  OF  ZOOLOGY. 

Phytoplankton  Species  and  Populations  in  the 
Pamlico  River  Estuary  of  North  Carolina, 


NOTTINGHAM  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Electron  Microscopy  Applied  to  Quartz  Grains 

from  a  Tropical  Environment, 

W72-01151  2J 

NOTTINGHAM  UNIV.  (ENGLAND).  SCHOOL 
OF  AGRICULTURE. 

A  Diffusive  Resistance  Porometer  for  Field 
Use.  II.  Theory,  Calibration  and  Performance, 
W72-01221  3F 

OHIO  STATE  UNIV.,  COLUMBUS.  INST.  OF 
POLAR  STUDIES. 

Snow  Accumulation  and  Ice  Movement  on  the 
Anvers  Island  Ice  Cap,  Antarctica:  A  Study  of 
Mass  Balance, 
W72-01179  2C 

The  Mass  Balance  of  a  Cold  Glacier:  Meserve 
Glacier,  South  Victoria  Land,  Antarctica, 
W72-0U83  2C 

Chemical  and  Physical  Characteristics  of 
Meserve  Glacier  Morainal  Soils,  Wright  Valley, 
Antarctica:  An  Index  of  Relative  Age, 
W72-01185  2C 


Primary  Transverse  Crevasses, 
W72-01383 
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Fabric  Analysis  of  A  Core  From  the  Meighen 
Ice  Cap,  Northwest  Territories,  Canada, 
W72-01392  2C 

OHIO  STATE  UNIV.,  CORVALLIS;  AND 
DELAWARE  UNIV.,  NEWARK. 

Factors  in  the  Community  Perception  of  Water 

Resource  Problems, 

W72-01566  6B 

OKLAHOMA  FISHERY  RESEARCH  LAB., 
NORMAN. 

Food  Habits  of  Young-of-the-year  Striped 
Bass,  Roccus  Saxatilis  (Walbaum),  in  Canton 
Reservoir.  (Inverterbrates), 
W72-01591  21 

OKLAHOMA  STATE  UNIV.,  GOODWELL. 
PANHANDLE  EXPERIMENT  STATION. 

Research  Progress  Report— 1970:  Panhandle 
Research  Station,  Goodwell,  Oklahoma. 
W72-01444  3F 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 
DEPT.  OF  CIVIL  ENGINEERING. 

Depth  to  Ground-Water  Table  by  Remote 

Sensing, 

W72-01420  7B 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 
DEPT.  OF  MECHANICAL  ENGINEERING. 

Thermodynamic  Properties  of  Brine, 
W72-01341  IB 

OKLAHOMA  WATER  RESOURCES 
RESEARCH  INST.,  STILLWATER. 

Comparison  of  Energy  Flow  Parameters  of 

Midge  Populations  in  Biological  Oxidation 

Ponds, 

W72-01492  5D 

OREGON  STATE  UNIV.,  CORVALLIS. 

Cultural  Aspects  of  Water  Resources 
Development  Past,  Present,  and  Future, 


OREGON  STATE  UNIV.,  CORVALLIS. 
SCHOOL  OF  FORESTRY. 

Clear-cut  Logging  and  Sediment  Production  in 

the  Oregon  Coast  Range, 

W72-0I129  4C 

OSMANIA  UNIV.,  HYDERABAD  (INDIA). 
DEPT.  OF  BOTANY;  AND  OSMANIA  UNIV., 
HYDERABAD  (INDIA).  HYDROBIOLOGY  LAB. 

An  Ecological  Study  of  Three  Freshwater 

Ponds  of  Hyderabad-India.  I.  The 

Environment, 

W72-01363  5C 

OXFORD  UNIV.  (ENGLAND).  SCHOOL  OF 
GEOGRAPHY. 

River  Regimes, 

W72-01442  2A 

PAKISTAN  FOREST  INST.,  PESHAWAR. 

Rainfall  Pattern  and  Monthly  Forage  Yields  in 

Thai  Ranges  of  Pakistan, 

W72-01212  3F 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  INST.  FOR  RESEARCH  ON  LAND  AND 
WATER  RESOURCES. 

Changes  in  Water  Yield  Following  Partial 

Forest  Cover  Removal  on  an  Experimental 

Watershed, 

W72-01414  3B 

PITTSBURGH  UNIV.,  PA. 

A  Macrosystem  Analysis  of  the  Human 

Environment, 
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POLIOMYELITIS  RESEARCH  FOUNDATION, 
JOHANNESBURG  (SOUTH  AFRICA). 

Viruses  in  Water, 

W72-01470  5F 

POLISH  ACADEMY  OF  SCIENCES,  WARSAW. 
DEPT.  OF  HYDROBIOLOGY;  AND  WARSAW 
UNIV.  (POLAND).  DEPT.  OF  HYDROBIOLOGY. 

Studies  on  the  Productivity  of  Several 
Masurian  Lakes  and  on  the  Effect  of  Fish  on 
Lake  Biocenosis  (Z  badan  nad 
produktywnoscia  kilku  jezior  mazurskich  oraz 
wplywem  ryb  na  biocenoze  jeziora), 
W72-01369  5C 

POLISH  ACADEMY  OF  SCIENCES,  WARSAW. 
INST.  OF  ECOLOGY;  AND  POLISH  ACADEMY 
OF  SCIENCES,  WARSAW.  DEPT.  OF 
HYDROBIOLOGY. 

Blue-Green  Algae  Blooms--A  Current 
Hydrobiological  Problem  (Zakwity  sinic- 
aktualny  problem  hydrobiologii), 
W72-01358  5C 

PRINCETON  UNIV.,  N.J.  DEPT.  OF 
GEOLOGICAL  AND  GEOPHYSICAL 
SCIENCES. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 
1A.  Properties 

ISOTOPE  EFFECT  ON  THE  THERMODYNAM- 
IC ACTIVITY  OF  WATER, 

Tennessee  Univ.,Knoxville.  Dept.  of  Chemistry. 
W.  Alexander  Van  Hook. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  892,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Tennessee  Water  Resources 
Research  Center,  Knoxville,  Report  No  20,  Oc- 
tober 1971.  88  p,  7  fig,  21  tab,  98  ref.  OWRR-A- 
012-Tenn(2). 

Descriptors:  Water  structure,  Ions,  Solutes,  •Ther- 
modynamic properties,  *Aqueous  solutions,  Heavy 
water,  *Vapor  pressure,  *Enthalpy,  *Free  energy, 
Stable  isotopes,  Isotropy,  *Entropy. 
Identifiers:  *Osmotic  coefficients. 

Vapor  pressures  of  H20 1 6  ( ice  and  liquid ),  H2  0 1 8 
(ice  and  liquid),  D2016  (ice  and  liquid),  and  of 
solutions  of  NaCl,  KC1,  LiCl,  CsCl,  Nal,  NaBr,  KF, 
CaC12,  and  Na2S04  (Mostly  from  0  to  100  deg  C, 
and  over  wide  concentration  ranges)  in  H20  and 
D20  were  determined  in  a  new  high  precision  ap- 
paratus. The  data  was  thoroughly  analyzed  ther- 
modynamically  and  equations  and  tables  present- 
ing the  isotope  effects  on  the  excess  free  energies, 
enthalpies  and  entropies  of  solution  and  on  the 
osmotic  coefficients  and  the  activity  coefficients 
are  presented  at  temperatures  between  0  and  100 
deg  C,  and  to  near  saturation.  The  data  are 
discussed  in  terms  of  models  for  aqueous  solutions. 
W7  2-0 1695 


THERMODYNAMIC  PROPERTIES  OF  WATER 
TO  1.000C  AND  10,000  BARS, 

Pennsylvania  State  Univ.,  University  Park. 
C.  W.  Burnham,  J.  R.  Holloway,  and  N.  F.  Davis. 
For  sale  by  the  Superindendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  Price  $1.00.  Office  of  Saline  Water 
Research  Development  Progress  Report  No  414, 
March  1969,  90  p  6  tab,  3  ref.  OSW  14-01-0001- 
408. 

Descriptors:  *Water  properties,  *Thermodynamic 
behavior,  'Physical  properties,  Enthalpy,  Entropy, 
Compressibility,  Thermal  expansion,  Density. 
Identifiers:  PVT  data,  High  temperature  properties, 
Fugacity,  Specific  volume. 

Measured  values  of  the  specific  volume  of  water  in 
the  range  1 ,000  to  8,500  bars  and  20  to  900C  were 
fitted  by  high-order  (8th  and  9th  degTee) 
polynomials  to  obtain  precise  analytical  expres- 
sions of  the  specific  volume  as  a  function  of  tem- 
perature and  pressure.  These  expressions  were  in- 
tegrated with  respect  to  pressure,  to  obtain  values 
of  the  Gibbs  free  energy  of  water,  relative  to  those 
at  1,000  bars  calculated  from  the  data  in  the  Na- 
tional Engineering  Laboratory  Steam  Tables,  1964 
(H.M.  Stationery  Office,  Edinburgh).  Similarly,  en- 
tropies of  water  were  obtained  by  differentiation  of 
the  volume  expressions  with  respect  to  tempera- 
ture, at  constant  pressure,  followed  by  integration 
with  respect  to  pressure  and  addition  of  the  entro- 
pies at  1,000  bars  from  the  same  steam  tables.  The 
entropies  were  the  combined  with  the  Gibbs  free 
energies  to  compute  enthalpies.  Fugacities  of  water 
also  were  calculated  from  the  free-energy  data. 
However,  the  reference  pressure  for  fugacities  was 
chosen  as  0.01  bar  insread  of  1  bar  because,  at  1 
bar  and  temperatures  below  approximately  200C, 
the  fugacity  coefficient  departed  markedly  from 
unity.  The  final  results  of  these  calculations  are  em- 
bodied in  tables  of  the  thermodynamic  properties 
of  water  covering  the  temperature  range  20  to 
1.000C,  at  intervals  of  20C  and  the  pressure  range 
1  to  1 0,000  bars,  at  intervals  of  1 00  bars.  ( OSW  ab- 
stract) 
W72-02048 


THE    INFLUENCE    OF    MODEL    MEMBRANE 
SYSTEMS  ON  THE  STRUCTURE  OF  WATER, 

North  American  Rockwell,  Canoga  Park,  Calif. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-02109 


SOLUTE  PROPERTIES  OF  WATER-PART  II, 

Oklahoma  Univ.,  Norman. 
Sherrill  D.  Christian. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  Price  $0.45.  Office  of  Saline  Water, 
Research  and  Development  Progress  Report  No. 
706,  July  1971.  35  p,  5  fig,  2  tab,  68  ref.  OSW 
Grant  14-01-0001-1315. 

Descriptors:  *Water  properties,  *Solutes,  ♦Solva- 
tion, 'Thermodynamics,  'Molecular  structure. 
Identifiers:       Water       complexes.       Association 
equilibria. 

Molecular  complexes  of  water  in  organic  solvents 
and  in  the  vapor  phase  have  been  investigated  using 
a  variety  of  classical  and  spectral  techniques.  Ther- 
modynamic constants  for  the  formation  of  com- 
plexes between  water  and  methanol  and  other 
polar  molecules  in  different  media  have  been  re- 
ported and  correlated  with  solvent  effects  on  the 
individual  donor  and  acceptor  molecules.  A 
method  is  presented  for  predicting  the  influence  of 
the  medium  on  energies  and  equilibrium  constants 
for  formation  of  complexes;  progress  toward  the 
development  of  a  general  theory  of  the  effect  of 
solvents  on  molecular  complex  equilibria  is 
described.  (OSW  abstract) 
W72-02110 

IB.  Aqueous  Solutions  and 
Suspensions 

ISOTOPE  EFFECT  ON  THE  THERMODYNAM- 
IC ACTIVITY  OF  WATER, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  01  A. 
W72-01695 


THE    INFLUENCE   OF    MODEL    MEMBRANE 
SYSTEMS  ON  THE  STRUCTURE  OF  WATER, 

North  American  Rockwell,  Canoga  Park,  Calif. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-02109 


SOLUTE  PROPERTIES  OF  WATER -PART  II, 

Oklahoma  Univ.,  Norman. 

For  primary  bibliographic  entry  see  Field  01  A. 

W72-02110 


02.  WATER  CYCLE 
2A.  General 

HYDROLOGIC    FACTORS    IN    THE    DETER- 
MINATION OF  WATERSHED  YIELDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

G.  R.  Higgins,  and  J.  M.  Colonell. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  974,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Massachusetts  University  Water 
Resources  Research  Center  Publication  No  20, 
July  1971.  125  p,  37  fig,  6  tab,  31  ref,  2  append. 
OWRRB-008-MASS(1). 

Descriptors:  'Watersheds  (Basins),  'Water  yield, 
'Evaporation,  'Reservoirs,  'Massachusetts, 
Hydrology,  Model  studies,  Computer  models, 
Systems  analysis,  Input-output  analysis,  Stream- 
flow,  Rainfall-runoff  relationships,  Water  tempera- 
ture, Mass  transfer,  Hydrologic  data,  Energy 
budget. 
Identifiers:  'Quabbin  Reservoir  (Mass). 


Hydrologic  factors  were  examined  concerning  their 
role  in  the  determination  of  watershed  yields.  The 
primary  research  effort  was  directed  to  the  mea- 
surement of  evaporation  at  Quabbin  Reservoir  in 
central  Massachusetts.  Application  of  conventional 
energy  budget  computations  enabled  the  evalua- 
tion of  the  evaporative  mass-transfer  coefficient. 
Studies  were  also  conducted  on  methods  for  deter- 
mining the  reservoir  storage  necessary  to  sustain 
safe  yields  under  specified  variable  demands.  The 
relatively  new  concept  of  the  hydrologic  response 
function  was  examined  for  its  applicability  to  Mas- 
sachusetts watersheds.  The  hydrologic  response 
function  should  be  capable  of  providing  a  ready 
source  of  information  on  generalized  precipitation- 
runoff  relationships  and  thus  can  be  of  considera- 
ble assistance  in  delineating  areas  of  high  and  low 
flooding  potential. 
W72-01700 


HYDROLOGIC  CHARACTERIZATION  OF 
FORESTED  WATERSHEDS  IN  ARIZONA, 

Arizona  Univ.,  Tuscon.  Dept.  of  Watershed 
Management. 

J.  L.  Thames,  and  R.  M.  Tinlin. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  703,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Partial  Technical  Completion  Re- 
port, October  22,  1971.  22  p,  6  fig,  1  tab.  OWRR- 
A-014-ARIZ(6). 

Descriptors:  'Hydrology,  'Watershed  manage- 
ment, 'Forestry,  'Analog  models,  'Arizona,  Input- 
output  analysis,  Rainfall,  Soil  moisture,  Analytical 
techniques,  Integrated  circuits,  Electric  currents, 
Simulation  analysis. 

The  principal  scheme  and  construction  details  of 
electrical  analog  circuit  are  described  for  modeling 
the  hydrologic  behavior  of  watersheds.  The  model 
employs  passive  electronic  elements  that  modify  an 
electrical  imput  function  in  a  manner  markedly 
similar  to  the  way  rainfall  input  is  modified  by 
hydrologic  parameters  as  it  traverses  through  a 
watershed.  It  provides  an  excellent  teaching  and 
research  tool  for  studying  the  major  hydrologic 
processes  of  a  watershed  and  their  interrelation- 
ships. It  is  particularly  suitable  as  a  visual  aid  for 
familiarizing  students  with  watershed  behavior  and 
can  be  used  by  researchers  for  developing  func- 
tional relationships  of  hydrologic  processes  from 
electrical  theory.  (Woodard-USGS). 
W72-01703 


A  CRITICAL  REVIEW  OF  CURRENTLY 
AVAILABLE  HYDROLOGIC  MODELS  FOR 
ANALYSIS  OF  URBAN  STORMWATER  RU- 
NOFF, 

Hydrocomp  International  Inc.,  Palo  Alto.  Calif. 

Ray  K.  Linsley. 

Available   from    National   Technical    Information 

Service  as  PB-204  815,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  August  1971. 

83  p,  1 1  fig,  3  tab,  96  ref.  OWRR  X-l  10  (No  3416) 

(1). 

Descriptors:  'Model  studies,  Evaluation,  'Rainfall- 
runoff  relationships,  'Precipitation  excess,  'Soil 
moisture,  'Runoff  coefficient,  California,  Illinois. 
Identifiers:  'Rainfall  intensity,  Dry  Creek  (Calif), 
Echo  Park  (Calif),  Boneyard  Creek  (III),  'Flood 
frequency,  'Urban  hydrology,  'Urban  runoff. 

The  literature  of  hydrology  is  reviewed  with  respect 
to  rainfall-runoff  models.  The  requirements  of 
urban  hydrology  and  urban  runoff  models  are 
defined.  Existing  models  are  described  and  their 
utility  for  urban  applications  evaluated.  It  is  con- 
cluded that  several  well  instrumented  urban  experi- 
mental watersheds  are  needed  in  order  to  test  and 
possibly  refine  existing  models.  Specifications  for 
such  watersheds  are  presented. 
W72-01978 


ANALYSIS  OF  PERIODICITY  IN  HYDROLOGI- 
CAL  SEQUENCES, 

Karlova     Universita,     Prague     (Czechoslovakia). 
Dept.  of  Mathematics  and  Statistics. 
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Field  02— WATER  CYCLE 
Group  2A — General 


J.  Andel,  and  J.  Balek. 

Journal  of  Hydrology,  Vol  14,  No  1,  p  66-82,  Oc- 
tober 1971.  2  fig,  2  tab,  15ref. 

Descriptors:    *Time    series    analysis,    'Statistical 
methods,  'Solar  radiation,  'Streamflow  forecast- 
ing,   Runoff    forecasting,    Stochastic    processes, 
Mathematical  studies,  Climatology. 
Identifiers:  Hydrometeorological  sequences. 

A  series  of  statistical  tests  are  given  as  a  basis  for 
the  objective  analysis  of  a  general 
hydrometeorological  sequence  and  for  the  purpose 
of  constructing  a  Tsest  fit'  model.  A  further  aim  of 
the  analysis  was  the  identification  of  the  composi- 
tion of  the  sequence.  Where  the  existence  of  one  or 
more  periodicities  is  indicated  by  tests  at  various 
levels  of  significance,  these  are  integrated  into  the 
sequence  simulation.  Because  the  hydrological 
cycle  is  highly  influenced  by  solar  energy  a  similar 
influence  of  the  sun  can  be  expected  on  the  time 
formation  of  hydrological  phenomena.  However, 
various  combinations  of  this  effect  with  other  local 
either  random  or  periodic  effect  produces  time  se- 
ries varying  from  watershed  to  watershed.  On  the 
smaller  watersheds  the  local  influence  may  play  a 
more  important  role,  while  the  influence  of  the 
basic  factors  might  be  expected  to  prevail  on  the 
larger  basins.  Similarly  the  lag  between  sunspot 
periodicity  and  the  complex  hydrological  periodici- 
ty cannot  be  expected  to  be  equal  for  all  sequences. 
Tests  on  15  different  rivers  suggested  the  most 
frequently  occurring  periods  to  be  3.4,  4.3,  5.15, 
7.3,  9.35,  11.95,  15.9,  22.6,  30.5  years.  The  ex- 
istence of  a  periodicity  in  the  sequency  for  the 
rivers  Vah,  Niger,  and  Nile  was  proven  at  the  5% 
level  of  significance  while  this  level  was  almost  at- 
tained for  the  Mississippi.  (Knapp-USGS) 
W72-02012 


DETERMINATION  OF  NONLINEAR  FUNC- 
TIONAL RESPONSE  FUNCTIONS  IN  RAIN- 
FALL-RUNOFF PROCESSES, 

California  Univ.,  Davis.  Dept.  of  Water  Science. 
J.  Amorocho,  and  A.Brandstetter. 
Water  Resources  Research,  Vol  7,  No  5,  p  1087- 
1101,  October  1971.  7  fig,  1  tab,  9  ref.  OWRR  B- 
005-CAL  (11).  Calif  WRC  Grant  Wl  33. 

Descriptors:  *  Rainfall-runoff  relationships, 
♦Mathematical  models,  "Unit  hydrographs,  Input- 
output  analysis,  Hydraulic  models,  Simulation  anal- 
ysis, Streamflow  forecasting,  Systems  analysis, 
Time  series  analysis,  Distribution  patterns, 
Synthetic  hydrology. 

The  operation  of  some  hydrologic  systems  can  be 
represented  by  functional  series  expansions  involv- 
ing higher  order  nonlinear  generalizations  of  the 
convolution  integral,  which  underlies  the  unit 
hydrograph  concept.  A  method  was  developed  to 
determine  the  linear  and  nonlinear  response  func- 
tions of  such  systems  on  the  basis  of  concurrent 
records  of  the  input.  This  procedure  was  success- 
fully tested  in  a  special  laboratory  catchment  and  in 
a  natural  watershed  to  establish  rainfall-runoff  rela- 
tions. (Knapp-USGS) 
W72-02116 


THE  USE  OF  A  REALISTIC  RAINFALL  SIMU- 
LATOR TO  DETERMINE  RELATIVE  INFIL- 
TRATION RATES  OF  CONTRIBUTING 
WATERSHEDS  TO  THE  LOWER  GILA  BELOW 
PAINTED  ROCK  DAM, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 
Center. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-02220 


2B.  Precipitation 


VEAR-TO-VEAR  VARIATIONS  OF  RAINFALL 
OVER  THE  INDIA-EQUATORIAL  PACIFIC  RE- 
GION AND  OF  LOW  AND  MIDDLE  LATITUDE 
CIRCULATIONS  IN  THE  SOUTHERN  HEMI- 
SPHERE, 
Meteorological  Research  Inst.  Tokyo  (Japan). 


I.  Tsuchiya. 

Papers  in  Meteorology  and  Geophysics,  Vol.  21, 

No.  2,  p.  73-87,  July  1970.  1 1  fig,  1  tab,  22  ref. 

Descriptors:  'Synoptic  analysis,  'Rainfall  disposi- 
tion, 'Winds,  'Variability,  'Meteorological  data, 
Arid  lands,  Monsoons,  Air  circulation,  Tropical  re- 
gions, Pacific  Ocean. 

Identifiers:  'Anomalous  rainfall  distribution, 
'Walker  Circulation,  'India. 

In  general,  the  equatorial  Pacific  dry  zone  extends 
from  the  coast  of  Peru  to  165  degrees  West  and 
within  this  zone  rainfall  averages  less  than  800 
mm/yr.  In  very  dry  years  such  as  1955,  1956  and 
1962,  this  zone  extends  to  165  degrees  East  and  in 
very  wet  years  such  as  1957,  1958,  1965  and  1966, 
it  disappears.  An  investigation  of  world  precipita- 
tion and  precipitation  anomaly  distribution  maps 
revealed  that  in  the  years  when  there  were  anoma- 
lous rainfalls  in  the  dry  zone,  there  were  unusually 
scanty  rainfalls  in  the  Indian-Indonesia  region  and 
vice-versa.  An  examination  of  rainfall  records  in 
the  Indian-Indonesia  islands  in  the  dry  zone  and  In- 
dian weather  records  showed  that  these  reverse 
rainfall  variations  between  India  and  the  equatorial 
Pacific  have  often  occurred  in  the  past.  When  these 
anomalous  rainfall  distributions  occurred  in  1957- 
1958  and  1965-1966,  the  southern  westerlies  were 
especially  weak  and  probably  influenced  this 
phenomenon  as  did  the  southeast  trades.  The 
southern  westerlies  variations  also  play  an  impor- 
tant role  in  the  weakening  or  strengthening  of  the 
Walker  Circulation  through  the  variations  of  sea- 
surface  temperatures  under  the  southeast  trades. 
(Casey-Arizona) 
W72-01741 


CLIMATOLOGICAL  INFLUENCES  ON 

MOISTURE     CHARACTERISTICS    OF     DEAD 
FUEL:  THEORETICAL  ANALYSIS, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  Colo. 

Michael  A.  Fosberg. 

Forest  Sci.  17  (1  ):64-72.  Illus  1971. 

Identifiers:    Climatological,    Dead,    Fire,    Forest, 

Fuel,  Hazard,  Moisture,  Theoretical. 

Numerical  simulation  of  dead  fuel  behavior  under 
different  climatological  regimes  quantified  3 
universal  characteristics  of  fuels:  response  of  the 
fuel  to  climatological  moisture-induced  stress; 
response  of  the  outer  layers  of  the  fuel  to  both  stan- 
dard drying  conditions  and  climatological  stress; 
and  time  required  for  a  fuel  to  become  independent 
of  its  previous  moisture  history.  The  1st  2  charac- 
teristics provide  a  basis  for  fuels  classification.  The 
3rd  allows  evaluation  of  fuel  moisture  contribu- 
tions to  fire  persistence  and  conditioning  time  for 
fuel  moisture  sensors. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01910 


LVSIMETER  AND  INTERCEPTION  STUDIES 
IN  NARROW-LEAVED  SNOW  TUSSOCK 
GRASSLAND, 

Department  of  Scientific  and  Industrial  Research, 
Plamerston  North  (New  Zealand).  Plant  Physiolo- 
gy Div. 

Jennifer  Rowley. 

NZJBot.  8  (4):  478-493.  Illus.  1970. 
Identifiers:  Balance,  Blue,  Burning,  Chionochloa- 
rigida-M,      Clipping,      Grassland,      Interception, 
Lysimeter,     Narrow-leaved,    New-Zealand,    Poa- 
colensoi-M,  Snow,  Tussock-M. 

Non-weighing  lysimeters  were  constructed  to  mea- 
sure the  net  water  balance  of  untreated,  burnt,  and 
clipped  narrow-leaved  snow  tussocks 

(Chionochloa  rigida)  and  of  a  blue  tussock  (Poa 
colensoi)  sward  at  915  m  on  the  Rock  and  Pillar 
Range,  Central  Otago.  Lysimeters  with  untreated 
tussocks  produced  more  water  (66%  of  a  yearly 
rainfall)  than  burnt  tussocks  (57%),  producing  in 
turn  slightly  more  water  than  clipped  tussocks 
(48%)  or  the  blue  tussock  sward  (45%).  Intercep- 
tion was  recorded  from  clipped  and  untreated  snow 
tussocks  mounted  over  rain  gauges.  Untreated  tus- 


socks on  Mt.  Cargill  intercepted  4-6  times  the 
precipitation  recorded  in  standard  gauges.  The 
problems  and  limitations  involved  in  measuring 
water  balance  using  these  lysimeters  in  this  en- 
vironment are  discussed—Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-01931 


DYNAMIC  ORIENTATION  OF  MEDICAL  CLI- 
MATOLOGY, 

Staatliches  Institut  Rheuma  und  Baederwesen,  Bu- 
dapest, (Hungary). 
I.  Oermenyi. 

Arch  PhysTher.  22  (2):  71-83.  Illus.  1970. 
Identifiers:   Climatology,   Dynamic,   Human,   Hu- 
midity, Medical,  Orientation,  Pressure,  Tempera- 
ture. 

In  European  countries  climate  is  also  judged  from  a 
medical  point  of  view.  Thus  various  classifications 
of  climatic  categories  based  on  measurable  factors 
have  been  made.  Experiments  in  climatic  chambers 
have  shown  that  barometric  pressure,  temperature, 
humidity,  etc.,  can  induce  reactions  in  a  diseased 
organism  and  that  medical-meteorological 
forecasting  can  serve  as  a  warning  system.  But 
these  experiments  have  also  shown  that  it  is 
primarily  the  changes  in  weather  which  particularly 
affect  humans.  For  this  reason  dynamic  climatolo- 
gy which  aside  from  traditional  parameters  also 
measures  atmospheric  ionization,  atmospheric 
ozone  content,  atmospheric  C02  content,  at- 
mospheric radiation,  earth  magnetism,  the  passage 
of  frontal  systems  and  other  parameters  is  biologi- 
cally more  relevant  than  traditional  static  cli- 
matology.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01945 


BIOMETEOROLOGICAL  METHODS, 

R.  E.  Munn. 

Academic  Press,  New  York,  N.Y.  1970.  336p.  Il- 
lus. Pr.  $6.95. 

Identifiers:  Bio,  Book,  Environmental,  Meteorolog- 
ical, Methods. 

This  volume  presents  a  unified  look  at  methodolo- 
gy, citing  examples  of  biometeorological  studies.  A 
brief  survey  of  biometeorology  is  included;  the 
remainder  of  the  book  places  the  various  experi- 
mental, empirical,  analytical  and  physical  methods 
of  biometeorology  in  perspective.  Topics  include: 
sampling  the  atmosphere,  noting  the  time  and 
space  variables;  design  of  biometeorological  ex- 
periments; tables,  graphs  and  charts;  statistical  and 
physical  methods,  synoptic  applications;  seasonal 
relationships,  noting  climatic  classifications,  in- 
dices and  studies  of  past  climates;  and  engineering 
applications.  This  volume  should  be  of  value  to 
anyone  seeking  assistance  in  the  design  of  experi- 
ments and  analysis  of  environmental  data—Copy- 
right 197 1 ,  Biological  Abstracts,  Inc. 
W72-01947 


INVESTIGATION  OF  THE  EFFECTS  OF  UR- 
BANIZATION ON  PRECIPITATION  TYPE, 
FREQUENCY,  AREAL  AND  TEMPORAL  DIS- 
TRIBUTION, 

Rutgers-The  State  Univ.,  New  Brunswick,  N.  J. 
Dept.  of  Meteorology. 
Mark  D.  Shulman,  and  A.  Roger  Greenway. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  866,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  New  Jersey  Water  Resources 
Research  Institute,  New  Brunswick,  Completion 
Report,  October  1971.  83  p,  26  fig,  9  tab,  27  ref, 
append.  OWRR  A-026-NJ  ( 1 ). 

Descriptors:    'Environmental   effects,   'Precipita- 
tion (Atmospheric),  Climatology,  'Urbanization, 
New  Jersey,  New  York,  'Cities,  'Climatic  data. 
Identifiers:     Precipitation    trends,     'Precipitation 
modification,  'New  York  City  (NY). 

An  investigation  into  the  effects  of  urbanization  on 
precipitation   for  the   northern   New   Jersey-New 


WATER  CYCLE— Field  02 
Precipitation — Group  2B 


>rk  Metropolitan  area  was  undertaken.  Analyses 
:re  performed  on  monthly  precipitation  data  for  a 
twork  of  20  urban  and  rural  stations  in  New  Jer- 
I,  New  York  and  Connecticut  from  1900  to 
70.  Individual  storm  totals  stratified  according  to 
nd  direction  at  the  surface  and  850  mb  were 
alyzed  for  a  network  of  91  stations  from  1951 
■ough  1969.  Results  indicate  that  precipitation 
liability  and  total  amounts  were  greater  in  sur- 
jnding  areas  than  in  the  central  urban  complex 
d  that  these  differences  are  due  primarily  to 
nmer  precipitation.  It  was  found  that  during 
riods  of  drought,  precipitation  differences 
tween  urban  and  rural  areas  are  minimized  while 
mogeneity  increases.  In  addition,  homogeneity 
precipitation  variability  was  a  function  of 
tance  from  New  York  City.  During  the  period  of 
idy  14  out  of  20  stations  tested  for  trends  showed 
creasing  annual  precipitation  totals  with  time, 
lalysis  of  variance  indicates  a  tendency  for  in- 
;ased  precipitation  downwind  of  the  center  city 
th  northeast  and  southwest  winds  both  at  the  sur- 
«  and  aloft,  while  with  northeast  surface  winds 
d  southwest  or  southeast  winds  aloft  a  more  com- 
cated  pattern  occurs. 
72-01982 


IE  GENESIS  OF  SUDDEN  STRATOSPHERIC 
ARMINGS  AND  THE  QUASI-BIENNIAL  CY- 

MS, 

itional  Aeronautics  and  Space  Administration, 

mtsville,  Ala.  Marshall  Space  Flight  Center. 

W.  Smith. 

mailable  from  the  National  Technical  Information 

rvice,   Springfield,   Va.   as   NASA-TN-D-6522, 

.00  paper  copy,  $0.95  in  microfiche.  National 

:ronautics  and  Space  Administration  Technical 

rte  NASA  TN  D-6522,  October  1971.  23  p,  10 

1 22  ref. 

sscriptors:  *Climatology,  *Weather,  ♦Tempera- 
re,  *Weather  patterns,  *Weather  forecasting, 
rdrologic  cycle,  Reviews,  Precipitation  (At- 
Mpheric). 

entifiers:  *Stratospheric  warmings,  *Quasi-bien- 
il  cycles. 

mechanism  believed  to  be  responsible  for  sudden 
atospheric  warmings,  as  well  as  biennial  cycles  in 
mperature,  wind,  ozone,  pressure,  precipitation, 
d  the  January  thaw,  is  discussed.  These  biennial 
cles  are  caused  by  hemispheric  exchanges  of  air 
the  stratosphere.  The  hemispheric  exchanges  are 
used  by  unequal  heating  of  the  hemispheres 
cause  of  the  ellipticity  of  the  earth's  orbit.  The 
suiting  annual  atmospheric  surges  are  minimized 
omitted  during  the  11 -year  sunspot  minima, 
suiting  in  long-term  mean  cycles  of  about  26.4 
onths.  (Woodard-USGS) 
72-02023 


LIMATE  OF  THE  ELK  RIVER  BASIN  AND 
LIMATOLOGICAL  SUMMARIES  FOR 
CKENS,  WEBSTER  SPRINGS,  AND  GAS- 
IWAY,  WEST  VUtGINIA, 

est  Virginia  Univ.,  Morgantown. 
O.  Weedfall,  W.  H.  Dickerson,  M.  S.  Baloch, 
id  E.N.  Henry. 

vailable  from  the  National  Technical  Information 
irvice,  Springfield,  Va.,  22151,  as  COM-71- 
1779,  $3.00  paper  copy,  $0.95  in  microfiche, 
'ater  Research  Institute  Appalachian  Center, 
est  Virginia  University  Information  Report  5, 
•71.  16  p,  5  fig,  10  tab  (NOAA  Report  No 
1061820).  5201 108/1 1H301. 

escriptors:     *Hydrologic     data,     *Climatology, 
Meteorological  data,   *Data  collections,   *West 
irginia,  Precipitation  (Atmospheric),  Tempera- 
re,  Humidity,  River  basins,  Reviews. 
entifiers:  *Elk  River  basin  ( W.Va). 

recipitation,  temperature,  and  relative  humidity 
cords  are  summarized  for  various  cities  in  the  Elk 
iver  basin  of  West  Virginia.  The  average  width  of 
le  basin  is  20  miles  and  its  length  90  miles.  The 
ver,  following   a    181-mile  course  through   the 


basin,  drains  approximately  1,532  square  miles  or 
980,480  acres.  Kanawha  and  Webster  Counties 
contain  nearly  80  percent  of  the  land  in  the 
watershed.  The  climate  of  the  Elk  River  basin  may 
be  termed  humid  continental;  humid  because  of  its 
copious,  evenly  distributed  precipitation,  and  con- 
tinental because  of  its  large  yearly  temperature 
range.  The  eastern  third  of  the  Elk  River  basin,  and 
particularly  the  easternmost  part  in  Pocahontas 
County,  has  a  cooler  mountain-type  climate 
because  of  the  higher  elevations.  Topographical 
features  of  the  area  cause  large  variations  in  cli- 
mate between  the  headwaters  and  the  mouth  of  the 
Elk  River  basin,  which  are  at  about  the  same 
latitude.  (Woodard-USGS) 
W72-02025 


ESTIMATED  RETURN  PERIODS  FOR  SHORT- 
-DURATION  PRECOTTATION  IN  UTAH, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Salt  Lake  City,  Utah.  National  Weather  Ser- 
vice. 

E.  A.  Richardson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Va.,  22151,  as  COM-71- 
00781,  $3.00  paper  copy,  $0.95  in  microfiche. 
Utah  State  University  Dept  of  Soils  and  Biome- 
terology  Bulletin  No  1,  March  1971.  68  p,  1  fig,  3 
ref,  append.  (NOAA  Report  No  71042808). 
5204103/1 1H301. 

Descriptors:  *Precipitation  (Atmospheric),  *Me- 
terological  data,  *Hydrologic  data,  'Frequency 
analysis,  *Utah,  Distribution  patterns,  Time  series 
analysis,  Systems  analysis,  Computer  programs, 
Forecasting,  Precipitation  gages,  Data  collections. 
Identifiers:  *  Precipitation  return  periods  (Utah), 
Statistical  analysis. 

Tables  are  presented  which  can  be  used  to  calcu- 
late the  probability  of  precipitation  amount  and  du- 
ration for  return  periods  of  1  to  1 00  years  and  for 
durations  of  5  minutes  to  24  hours  in  Utah. 
Architects  use  this  data  in  roof  design,  irrigation 
engineers  need  this  information  when  designing  ir- 
rigation systems  on  farms  and  ranches,  and  soil 
conservation  districts  must  consider  the  impact  of 
heavy  storms  on  their  operating  plans.  In  urban 
areas,  the  design  capacity  of  storm  sewers  is  based 
on  calculations  of  the  maximum  runoff  from 
streets,  lawns  and  parking  lots.  In  fact,  the  design  of 
many  projects  is  directly  influenced  by  the  poten- 
tial maximum  rate  of  fall  of  precipitation  or  the 
potential  maximum  volume  of  runoff.  (Woodard- 
USGS) 
W72-02026 


SNOW  IN  OHIO, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-02027 


OUTLINE  OF  A  BAYESIAN  APPROACH  TO 
THE  EML  MULTIPLE  CLOUD  SEEDING  EX- 
PERIMENTS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  Colo.  Experimental  Meteorology 
Lab. 

For  primary  bibliographic  entry  see  Field  03B. 
W72-02058 


COMPLEXES     OF     SILVER      IODIDE     AND 
SECONDARY  AMINES, 

Naval  Weapons  Center,  China  Lake,  Calif. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-02072 


CHARACTERISTICS  OF  ATMOSPHERIC 
PRECIPITATION  IN  THE  SOUTHEASTERN 
PART  OF  THE  WEST  SIBERIAN  PLAIN 
(NEKOTORYYE  OSOBENNOSTI  ATMOSFER- 
NOGO  UVLAZHNENIYA  NA  YUGO-VOSTOKE 
ZAPADNO-SIBIRSKOY  RAVNINY), 
Novosibirsk  Pedagogical  Inst.  (USSR). 


A.  P.  Slyadnev. 

In:   Kompleksnoye  osvoyeniye  vodnykh  resursov 

Obskogo        basseyna;        Izdatel'stvo        'Nauka', 

Novosibirsk,  USSR,  p  99-1 10,  1970.  8  fig,  2  tab,  23 

ref. 

Descriptors:  *  Precipitation  (Atmospheric), 
*Hydrologic  cycle,  *Water  balance,  *Heat 
balance,  Meteorology,  Climatology,  Climatic  data. 
Seasonal,  Droughts,  Plant  growth,  Crop  produc- 
tion, Wheat. 

Identifiers:  *USSR,  *West  Siberia,  West  Siberian 
Plain,  Correlation  coefficient. 

Agrometeorological  conditions  for  obtaining  a  high 
yield  of  summer  crops  depend  upon  a  combination 
of  several  cycles  of  climatic  fluctuation  with  a 
periodicity  of  11,  16,  32,  or  more  years.  The  32- 
and  16-year  changes  in  hydrothermal  conditions  in 
May  and  June  are  a  reflection  of  corresponding  cy- 
cles in  a  recurrence  of  a  zonal  or  meridional 
transfer  of  air  masses.  If  the  year  1 966  is  taken  as 
the  beginning  of  a  new  moisture  cycle,  the  next  1 5- 
18  years  will  be  characterized  by  an  ascending 
phase,  when  agroclimatic  conditions  in  May  and 
June  will  be  more  favorable  for  the  growth  of 
summer  crops.  The  ascending  phase  will  reach  a 
maximum  by  1982.  The  relationship  between  an 
1 1-year  solar  cycle  and  a  change  in  climate  was  ob- 
served for  various  regions  of  the  world.  In  the 
southeastern  part  of  the  West  Siberian  Plain  an  1 1- 
year  cycle  is  reflected  in  an  alternation  of  periods 
of  favorable  and  unfavorable  hydrothermal  regimes 
for  yields  of  spring  wheat.  The  beginning  of  the 
cycle  relates  to  the  beginning  of  a  1 0-year  period 
and  is  expressed  by  droughts  in  May  and  June.  In 
the  second  half  of  the  10-year  period  droughts  are 
less  common.  The  rate  of  development  of  the  pro- 
perties of  an  11 -year  cycle  increases  in  the 
descending  phase  of  a  32-year  moisture  cycle.  In 
the  ascending  phase,  which  began  in  1966,  the 
phenomena  of  an  1 1-year  cycle  are  less  probable. 
( Josefson-USGS ) 
W72-02100 


PRECIPITATION  PROBABILITIES  AS  INDICES 
OF  CLIMATIC  VARIATION  OVER  THE  EAST- 
ERN UNITED  STATES, 

Western  Michigan  Univ.,  Kalamazoo;  and  National 

Oceanic  and  Atmospheric  Administration,  Detroit, 

Mich. 

V.  L.  Eichenlaub,  N.  D.  Strommen,  and  D.  G. 

Dickason. 

Professional  Geographer,  Vol  23,  No  4,  p  301-307, 

October  1 97 1 .  5  fig,  1  tab,  7  ref. 

Descriptors:  *  Precipitation  (Atmospheric), 
♦Probability,  *Statistical  methods,  *Mapping, 
♦Variability,  Probable  maximum  precipitation, 
Theoretical  analysis,  Environmental  effects, 
Meteorological  data,  Synoptic  analysis,  Geographi- 
cal regions. 
Identifiers:  *Gamma  probability  functions. 

Because  precipitation  data  have  a  lower  bound  of 
zero,  they  are  not  normally  distributed,  and  the 
arithmetic  mean  is  a  biased  measure  of  central  ten- 
dency. For  this  reason,  precipitation  probability 
values  were  derived  from  the  gamma  probability 
function.  Such  probabilities  were  calculated  for  23 
states  in  the  eastern  U.S.,  utilizing  monthly  divi- 
sional precipitation  averages  for  the  period  1931- 
1965.  The  primary  purpose  was  to  indicate  the  use- 
fulness of  mapping  the  shape  parameter,  gamma,  as 
an  aid  in  depicting  regional  precipitation  charac- 
teristics which  may  be  masked  when  more  conven- 
tional statistics  are  employed.  In  using  averaged 
divisional  data,  much  of  the  randomness  of  in- 
dividual station  data  has  been  suppressed,  thus  giv- 
ing additional  validity  to  interpretation  of  the 
probability  values.  Maps  of  January  and  July 
gamma  parameters  are  presented  in  illustration  of 
the  utility  of  the  mapping  technique  and  indicate 
the  importance  of  lake  effects,  Seabreeze  conver- 
gence, coastline  geography,  orographic  effects  and 
proximity  to  storm  paths  in  affecting  monthly 
precipitation  probabilities.  Additionally,  the  classic 
Tennessee  rainfall  area  was  reexamined,  and  con- 
sequently significantly  reduced  in  both  size  and  in- 
tensity. (Casey-Arizona) 
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W72-02210 

SOME  REGIONAL  DIFFERENCES  IN  RUNOFF- 
-PRODUCING  THUNDERSTORM  RAINFALL 
IN  THE  SOUTHWEST, 

Southwest  Watershed  Research  Center,  Tucson, 

Ariz. 

H.  B.  Osborn. 

Descriptors:  'Thunderstorms,  *  Rainfall,  *Rain 
gages,  *Storm  structure,  *Southwest  U.S.,  Arizona, 
New  Mexico,  Arid  lands,  Climatic  data,  Air  masses, 
Convection,  Rainfall  disposition,  Rainfall  intensity, 
Depth-area-duration  analysis,  Distribution  pat- 
terns. 
Identifiers:  *  Recording  rain  gages. 

Quantitative  descriptions  of  regional  differences  of 
rainfall  amounts  and  intensities  in  the  southwest, 
such  as  depth-duration  frequencies,  generally  have 
ignored  differences  in  the  storm  system  that 
generated  the  rainfall  and  have  lumped  essentially 
different  storm  systems  together.  Thunderstorm 
rainfall  in  southern  Arizona  and  New  Mexico  were 
analyzed  using  data  from  both  recording  and  stan- 
dard rain  gages.  The  results  were  somewhat  con- 
flicting. Possibly  because  of  more  frontal  activity 
and  less  distance  from  the  Gulf  of  Mexico.,  the 
thunderstorms  in  eastern  New  Mexico  can  be  more 
intense  than  those  in  southeastern  Arizona. 
Recording  rain  gage  records  suggest  that  air-mass 
thunderstorms  produce  a  larger  number  of  more  in- 
tense short-duration  (about  1  hour  or  less)  rains  in 
southeastern  Arizona  than  in  other  parts  of 
southern  Arizona.  However,  standard  rain  gage 
records  from  southern  Arizona  indicate  that  rain- 
fall from  individual  air-mass  thunderstorms  may  be 
greater  in  south-central  Arizona  than  in  SE  or  SW 
Arizona.  But  frequency  analysis  of  standard  gage 
data  from  air-mass  storms  shows  that  the  100-year 
point  rainfall  is  about  3  inches  in  all  3  regions.  With 
more  data  becoming  available,  especially  from 
remote  areas,  more  exact  separation  of  thun- 
derstorm types  and  a  better  definition  of  rainfall 
will  soon  be  possible.  (See  also  W72-02212) 
(Casey-Arizona) 
W72 -02214 

2C.  Snow,  Ice,  and  Frost 


HYDROLOGIC  CHARACTERIZATION  OF 
FORESTED  WATERSHEDS  IN  ARIZONA, 

Arizona  Univ.,  Tuscon. 

D.  B.  Thorud,  and  P.  F.  Ffolliott. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  646,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Partial  Completion  Report,  October 

1971 .  5  p,  5  ref.  OWRR-A-0 14-ARIZ  (4). 

Descriptors:  *Snowmelt,  *Ponderosa  pine  trees, 
♦Forestry,  *Melt  water,  'Arizona,  Forest  manage- 
ment, Water  balance,  Hydrologic  budget,  Runoff, 
Mathematical  studies,  Equations,  Forecasting, 
Watershed  management. 

Inventory-prediction  equations  describing  snow- 
pack  accumulations  as  functions  of  readily  availa- 
ble or  easily  obtained  measurements  of  forest  den- 
sity and  land  form  were  developed  for  use  in 
Arizona  ponderosa  pine.  To  obtain  data  for  the 
equations,  measurements  of  the  snowpack  water 
equivalent  were  made  with  a  Federal  snow  tube 
and  scale  at  sample  points  to  characterize  ( 1 )  a 
winter  accumulation-melt  period,  and  (2)  the  peak 
accumulation,  prior  to  spring  runoff.  Measure- 
ments of  forest  density  were  made  at  the  same  sam- 
ple points  and  included  basal  area,  sum  of  diame- 
ters, number  of  trees,  bole  area,  and  wood  volume. 
Although  empirical,  the  developed  prediction 
equations  included  forest  density  measurements  as- 
sumed to  index  the  interception  of  input  precipita- 
tion, obstruction  of  direct  beam  solar  radiation, 
and  radiation  emission  from  trees  onto  the  snow- 
pack.  Measurements  of  land  form  factors  were  in- 
cluded in  the  equations  to  index  the  quantity  of 
direct  beam  solar  radiation.  These  inventory-pre- 
diction equations  should  help  land  managers  design 


forest  management  systems  that  will  maximize  the 
snowpack  water  equivalent  at  peak  accumulation 
within  constraints  dictated  by  other  management 
objectives  such  as  timber  production.  (Woodard- 
USGS). 
W72-01702 


ON  THE  TEMPERATURE  PROFILE  AND  THE 
AGE  PROFILE  IN  THE  CENTRAL  PART  OF 
COLD  ICE  SHEETS, 

Swiss    Federal    Inst,    for    Snow    and    Avalanche 

Research,  Davos-Weisefluhjoch. 

K.  Philberth,  and  B.  Federer. 

Journal  of  Glaciology,  Vol  10,  No  58,  p  3-14,  1971. 

2  fig,  2  tab,  19  ref,  2  append. 

Descriptors:    *Glaciers,   'Movement,   'Rheology, 
Flow,  Melting,  Regimen,  Slopes,  Temperature,  Ice, 
Shear  stress,  Strain,  Stress. 
Identifiers:  Ice  sheets. 

The  generalized  Glen's  law  is  used  to  calculate  the 
horizontal  and  vertical  velocity  profiles  and  from 
these  the  temperature  and  age  profiles  of  cold  ice 
sheets.  It  is  shown  that,  by  using  a  pressure-melting 
function  increasing  linearly  the  height,  velocity 
profiles  for  all  ice  sheets  are  obtained  which 
represent  excellent  approximations  to  the  true 
ones,  since,  above  a  critical  height  where  the  devia- 
tion from  linearity  becomes  large,  the  influence  of 
temperature  on  ice  flow  becomes  negligible.  In  a 
comparison  of  the  present  theory  with  Robin's 
treatment  a  larger  temperature  difference  of  up  to 
30%  is  obtained.  Furthermore  the  present  theory 
yields  an  age  considerably  increased  compared 
with  Nye's  model.  (Knapp-USGS) 
W72-01705 


PERMEABILITY,  BRINE  CONTENT  AND  TEM- 
PERATURE OF  TEMPERATE  ICE, 

Centre   National   de    la   Recherche   Scientifique, 
Grenoble  (France).  Laboratoire  de  Glaciologie. 
L.  Lliboutry. 

Journal  of  Glaciology,  Vol   10,  No  58,  p  15-29, 
1 97 1 .  2  fig,  4 1  ref. 

Descriptors:     'Glaciers,     'Permeability,     'Move- 
ment, 'Flow,  'Salinity,  Porosity,  Freezing,  Melt- 
ing, Rheology,  Crystallization,  Temperature,  Mass 
transfer,  Water  chemistry. 
Identifiers:  Temperate  glaciers. 

Temperate  glaciers  contain  liquid  inclusions  in 
which  the  concentration  of  salts  is  not  too  high. 
Nevertheless  these  salts  produce  a  depression  in 
temperature  comparable  with  that  due  to  the  pres- 
sure, and  much  greater  than  that  due  to  interfacial 
energies.  Because  of  this  a  large  part  of  the  liquid 
water  present  in  the  ice  is  not  mobile.  Deformation 
and  recrystallization  is  bound  to  close  off  capillary 
intergranular  channels,  for  glacier  ice  is  usually  im- 
permeable. Firn,  at  a  depth  which  the  annual  cold 
wave  does  not  reach,  is  nevertheless  transformed 
relatively  suddenly  into  pratically  impermeable  ice. 
Saline  inclusions  migrate  with  a  velocity  inversely 
proportional  to  the  potential  temperature  (dif- 
ference from  the  melting  point  of  pure  ice  at  the 
pressure  in  question)  and  proportional  to  the 
gradient  of  this  potential  temperature.  This 
velocity,  the  salinity,  the  liquid  water  content,  and 
the  ice  temperature  parameters  which  are  all  func- 
tions of  the  depth),  may  be  calculated  for  a  steady 
state  in  a  stagnant  or  moving  glacier.  Under  the  ac- 
tion of  anisotropic  stresses,  isolated  conclusions 
perpendicular  to  the  maximum  compressive  stress 
enlarge  at  the  expense  of  their  neighbors.  If  how- 
ever two  inclusions  are  connected  by  a  capillary 
channel,  no  enlargement  occurs,  but  instead  the 
salt  content  decreases,  evacuated  to  the  other  in- 
clusion. This  process  constitutes  an  objection  to  the 
theory  of  glacier  sliding  by  melting  and  refreezing 
around  small  obstacles,  unless  new  subglacial 
mechanisms  are  proposed.  (Knapp-USGS) 
W72-01706 


SHEAR  STRESS  AT  THE  BASE  OF  A  RIGIDI 
CIRQUE  GLACIER, 

Northwestern     Univ.,     Evanston,     III.     Materi; 

Research  Center. 

J.  Weertman. 

Journal  of  Glaciology,  Vol  10,  No  58,  p  31-37 

fig,  1  tab,  15  ref. 

Descriptors:  'Glaciers,  'Movement,  'Shear  stre 
Mathematical     studies,     Slopes,     Stress,     Stra 
Cirques,  Flow. 
Identifiers:  Cirque  glaciers. 

The  value  of  the  basal  shear  stress  is  derived  I 
two-dimensional  and  three-dimensional  cirq 
glaciers.  It  is  assumed  that  a  cirque  glacier  mo> 
primarily  by  a  rigid-body  rotation  over  a  bed 
cylindrical  or  spherical  shape.  In  the  region  of  mi 
imum  ice  thickness  the  new  value  of  the  basal  sh< 
stress  is  only  about  one  half  that  derived  from  eqi 
tions  in  common  use  in  the  literature.  (Knaj 
USGS) 
W72-01707 


FLOW  IN  A  TRANSVERSE  SECTION  ( 
ATHABASCA  GLACIER,  ALBERTA,  CANAD/ 

California  Inst,  of  Tech.,  Pasadena.  Div.  of  Geoli 

ical  Sciences. 

C.  F.  Raymond. 

Journal  of  Glaciology,  Vol   10,  No  58,  p  55-! 

1971.  16  fig,  3  tab,  30  ref. 

Descriptors:  'Glaciers,  'Flow,  'Surveys,  Mo 
ment,  Rhoelogy,  Profiles,  Velocity,  Strain,  Strt 
Regimen,  Ablation,  Boreholes,  Instrumentation. 
Identifiers:  Athabasca  Glacier  (Canada). 

Measurements  of  ice  deformation  were  made  at 
surface  and  at  depth  in  the  Athabasca  Glaci 
Canada,  to  reveal  the  pattern  of  flow  in  a  nea 
complete  cross-section.  Tilting  in  nine  boreho 
was  measured  with  a  newly  developed  electri 
inclinometer.  Basal  sliding  velocity  exceeds  7095 
the  surface  velocity  over  half  of  the  width  of 
glacier.  Marginal  sliding  velocity  is  much  less  tl 
basal  sliding  velocity  at  the  center-line  (about  4( 
per  yr).  Marginal  shear  strain-rate  near  the  val 
walls  is  two  to  three  times  larger  than  the  ba 
shear  strain-rate  near  the  center-line  (0.1  per  j 
The  observed  longitudinal  flow  is  significantly  i 
ferent  from  that  expected  from  theoretical  anal; 
of  flow  in  cylindrical  channels.  These  differen 
are  caused  to  a  large  extent  by  the  conti 
between  the  actual  distribution  of  sliding  velo( 
and  the  constant  sliding  velocity  for  which 
theoretical  analysis  holds.  The  observed  relat 
between  marginal  and  basal  sliding  velocity 
probably  a  general  flow  feature  in  valley  glacii 
and  may  be  caused  by  lateral  variation  of  wa 
pressure  at  the  ice-rock  contact.  Longitudi 
strain-rate  decreases  with  depth,  becoming  nearl 
at  the  bed  in  the  center  of  the  glacier.  Motion  tra 
verse  to  the  longitudinal  flow  occurs  in  a  roug 
symmetric  pattern  of  diverging  marginward  fli 
with  most  of  the  lateral  transport  occurrinj 
depth.  The  observed  lateral  velocities  avera| 
over  depth  are  compatible  with  lateral  1 
required  to  maintain  portions  of  the  glacier  surf 
under  ablation,  and  are  driven  by  the  convex  lat< 
profile  of  the  ice  surface.  (Knapp-USGS) 
W72-01708 


THE  POSSIBLE  FUTURE  BEHAVIOUR  OF  I 
RENDON  GLACIER,  CANADA  -  A  FURTH 
STUDY, 

Department  of  Energy,  Mines  and  Resources, 

tawa  (Ontario). 

D.  A.  Fisher,  and  S.  J.  Jones. 

Journal  of  Glaciology,  Vol   10,  No  58,  p  85- 

1971.3  fig,  2  tab,  9  ref. 


'Movement,    'Regim 
Flow,  Data  collectk 


Descriptors:    'Glaciers, 

Water  balance,  Hazards, 

Ablation,  Snowfall. 

Identifiers:    Berendon    Glacier    (Canada),    M 

balance  (Glaciers). 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


•orecasts  of  future  movement  of  Berendon  Glaci- 
:r,  B.  C.  were  repeated  using  much  improved  data 
ind  a  slightly  different  method  for  computing  the 
latum  state.  The  predictions  that  result  are  very 
imilar  to  those  found  earlier.  The  chance  of  the 
;lacier  rising  sufficiently  in  the  next  25  years  to  be 
i  danger  to  the  mining  installations  situated  near 
he  snout  of  the  glacier  is  much  greater  than  was 
weviously  considered.  The  theory  is  shown  to  be 
nost  sensitive  to  changes  in  the  velocity  figures 
ised.  Detailed  knowledge  of  mass  balance  is  not 
lecessary  to  set  up  the  datum  state,  although  the 
nean  mass  balance  is  needed  to  compare  with  the 
inal  prediction.  (Knapp-USGS). 
V72-01709 


JASEMENT  ICE,  WARD  HUNT  ICE  SHELF, 
fLLESMERE  ISLAND,  CANADA, 

Dartmouth  Coll.,  Hanover,  N.  H.  Dept.  of  Earth 

Sciences. 

I.  B.  Lyons,  S.  M.  Savin,  and  A.  J.  Tamburi. 

loumal  of  Glaciology,  Vol  10,  No  58,  p  93-100, 

1971.  3  fig,  1  tab,  21  ref. 

Descriptors:  *Sea  ice,  'Freezing,  'Provenance, 
Stable  isotopes,  Salinity,  Crystallography,  Cryolo- 
;y,  Ice,  Arctic,  Tritium,  Tracers,  Melt  water,  Melt- 

ng 

identifiers:  Ellesmere  Island  (Canada),  Ward  Hunt 
ce  Shelf. 

flie  basement  ice  of  the  Ward  Hunt  Ice  Shelf  is  lar- 
gely composed  of  a  unique  brackish  ice,  which  in- 
erdigitates  with  sea  ice.  Some  iced  fun  occurs  near 
he  top  of  the  basement  ice,  below  an  unconformi- 
ty. Stratification  in  brackish  and  sea  ice  represents 
innual  increments  to  the  bottom  of  the  ice  shelf. 
rhe  c-axis  vertical  orientation  and  small-angle 
grain-boundary  relations  in  brackish  ice  are  ex- 
plained by  nucleation  and  floating  of  ice  dendrites 
from  the  undercooled  brackish  water  zone  to  the 
bottom  of  the  ice  shelf,  where  they  attach  them- 
selves sub-parallel  to  the  plane  of  the  undersurface. 
Ice  island  T-3  did  not  come  from  a  breakup  of  the 
main  part  of  the  Ward  Hunt  Ice  Shelf  but  probably 
originated  in  a  nearby  area  to  the  west.  (Knapp- 
USGS). 
W72-01710 


ALBEDO  OF  MELTING  SEA  ICE  IN  THE 
SOUTHERN  BEAUFORT  SEA, 

McGill     Univ.,     Montreal     (Quebec).     Dept.     of 

Physics;   McGill   Univ.,  Montreal   (Quebec).   Ice 

Research  Project. 

M.  P.  Langleben. 

Journal  of  Glaciology,  Vol  10,  No  58,  p  101-104, 

1971.  1  fig,  1  tab,  2  ref. 

Descriptors:  *Albedo,  'Sea  ice,  'Arctic,  Melting, 
Melt  water,  Solar  radiation,  Mapping,  Data  collec- 
tions, Ice,  Snow,  Surveys. 

Albedo  values  during  the  melt  season  on  sea  ice 
north  of  Tuktoyaktuk,  Canada,  were  significantly 
higher  than  for  the  ice  cover  in  Tanquary  Fiord  at 
similar  stages  of  melting.  The  albedo  decreased 
linearly  with  increasing  puddling,  and  its  rate  of 
decrease  was  near  the  value  of  0.30  for  Tanquary 
Fiord.  The  data  for  the  Beaufort  Sea,  extrapolated 
to  conditions  that  prevail  before  the  start  of  melting 
and  at  the  other  extreme  to  a  fully  flooded  ice 
cover,  yeild  values  of  the  albedo  of  0.59  and  0.27 
respectively.  The  differences  in  the  albedo  of  ice  in 
the  Beaufort  Sea  and  in  Tanquary  Fiord  were 
caused  by  different  amounts  of  surface  contamina- 
tion. In  Tanquary  Fiord,  the  distance  to  the  nearest 
shore  from  any  point  was  less  than  three  kilome- 
ters. The  ice  therefore  was  more  likely  to  become 
sprinkled  with  windblown  dust  from  shore  than  it 
was  in  the  Beaufort  Sea  areas,  which  were  tens  of 
kilometers  offshore.  (Knapp-USGS) 
W72-017U 


PERMAFROST  OCCURRENCE  IN  THE  FRONT 
RANGE,    COLORADO    ROCKY    MOUNTAINS, 

U.S.A., 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 

Research. 

J.  D.  Ives,  and  B.  D.  Fahey. 

Journal  of  Glaciology,  Vol  10,  No  58,  p  105-1 11, 

1971.  3  fig,  1  tab,  31  ref. 

Descriptors:    'Permafrost,    'Alpine,    'Colorado, 

Rocky  Mountain  Region,  Temperature,  Climates, 

Altitude,  Mountains,  Frozen  ground,  Frozen  soils, 

Tundra. 

Identifiers:  Alpine  permafrost. 

Above  tree  line  (about  3,500  m)  in  the  Front 
Range  of  Colorado,  scattered  patches  of  per- 
mafrost begin  to  occur  under  wet  sites  blown  free 
of  snow  in  winter  with  a  mean  annual  air  tempera- 
ture of  about  - 1 .0  degrees  C.  At  greater  elevations, 
with  correspondingly  lower  mean  annual  air  tem- 
peratures (extreme  case  -9.0  degrees  C  and  4,400 
m),  permafrost  becomes  more  extensive  and 
probably  exceeds  60  m  in  thickness.  These  initial 
results  are  derived  from  ground-temperature  obser- 
vations supplemented  by  indirect  evidence  and  by 
data  gathered  from  engineering  and  mining  opera- 
tions. It  is  probable  that  under  the  higher  summits 
and  ridge  crests  exists  an  alpine  equivalent  of  the 
continuous  zone  of  Arctic  permafrost.  (Knapp- 
USGS). 
W72-01712 


EVIDENCE  OF  CIRQUE  GLACIATION  IN  THE 
FALKLAND  ISLANDS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-01713 


A  HOT-WIRE  ENGINE  TO  PRODUCE 
PERIODIC  GROOVES  ON  AN  ICE  SURFACE, 

Cold   Regions   Research    and    Engineering   Lab., 

Hanover,  N.  H. 

T.  M.  Tobin,  and  K.  Itagaki. 

Journal  of  Glaciology,  Vol  10,  No  58,  p  139-142, 

1971.  2  fig,  8  ref. 

Descriptors:  'Diffusion,  'Ice,  'Crystallography, 
'Instrumentation,  'Cryology,  Equipment,  Melting. 
Identifiers:  Self-diffusion. 

A  strain-free  grooving  method  was  developed  for 
preparation  of  samples  for  surface  self-diffusion 
studies  of  ice.  This  method  utilizes  a  hot-wire 
grooving  engine  and  is  capable  of  obtaining  a 
uniform  spacing  between  grooves  ranging  from 
15.9  micrometers  to  159  micrometers  in  incre- 
ments of  15.9  micrometers.  (Knapp-USGS). 
W72-01714 


CORRECTIVE  TERMS  IN  THE  GLACIOLOGI- 
CAL  BALANCE, 

Centre   National   de    la   Recherche   Scientifique, 
Grenoble  (France).  Laboratoire  de  Glaciologie. 
L.  Lliboutry. 

Journal  of  Glaciology,  Vol  10,  No  58,  p  148-150, 
1971.  1  fig,  1  ref. 

Descriptors:    'Calibrations,   'Discharge   (Water), 
'Water  balance,  'Regimen,  'Glaciers,  Ablation, 
Mathematical  studies,  Movement. 
Identifiers:  'Mass  balance  (Glaciers). 

Two  corrective  terms  are  given  for  calculating  the 
mass  balance  of  glaciers  between  two  cross-sec- 
tions. The  first  results  from  the  fact  that  balances 
are  measured  at  moving  stakes.  The  second  cor- 
rection arises  because  the  discharges  are  calculated 
through  summer  cross-sections  which  are  smaller 
than  their  mean  values  during  the  whole  year.  (K- 
napp-USGS). 
W72-01715 


RADIOECOLOGICAL  INVESTIGATIONS  OF 
PLUTONIUM  IN  AN  ARCTIC  MARINE  EN- 
VIRONMENT, 

Danish     Atomic     Energy     Commission,     Risoe. 
Research  Establishment. 
For  primary  bibliographic  entry  see  Field  05B. 
W7  2-0 1884 


THE    SURFACE    DRIFT    OF    A    STREAM    DM 
LAPLAND,  (IN  GERMAN), 

Eberhard  Thomas. 

Oikos.  Suppl.  (13):  45-64.  Illus.  1 970.  English  sum- 
mary. 

Identifiers:       Diptera,       Drift,       Ephemeroptera, 
Lapland,  Plecoptera,  Stream,  Surface,  Trichoptera. 

The  surface  drift  of  a  stream  near  Messaure  (66 
degrees  32  minutes  N,  20  degrees  25  minutes  E) 
was  sampled  from  the  break-up  of  ice  in  May  until 
ice-cover  in  Sept.  Samples  were  automatically 
taken  at  2h-intervals.  The  diel  pattern  of  hatching, 
egg-laying,  flight  activity  and  larval  ecdysis  was  ex- 
amined for  a  number  of  Ephemeroptera,  Plecop- 
tera, Trichoptera  and  Diptera  Chironomidae.  In- 
variably these  events  were  taking  place  in  a  diel 
pattern  which  frequently  differed  even  between 
closely  related  species.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01943 


REFRACTION  SEISMIC  INVESTIGATION  AT 
ZEMU  GLACIER,  SIKKIM, 

Geological  Survey  of  India,  Lucknow. 
R.  N.  Bose,  N.  P.  Dutta,  and  S.  M.  Lahiri. 
Journal  of  Glaciology,  Vol  10,  No  58,  p  113-119, 
1971.  9  fig,  1  tab,  3  ref. 

Descriptors:  'Glaciers,  'Ice,  'Sounding,  'Seismic 
studies,  Surveys,  Topography,  Regimen,  Ablation, 
Glacial  drift,  Erosion,  Sedimentation. 
Identifiers:  Zemu  Glacier  (Sikkim). 

In  the  Zemu  Glacier  in  Sikkim,  the  thickness  of  the 
ice  ranges  from  about  1 25  m  at  the  edge  of  the  gla- 
cier to  about  300  m  at  the  center.  The  bedrock  sec- 
tion across  the  glacial  valley  as  drawn  on  the  basis 
of  seismic  data,  shows  that  the  glacier  has  un- 
dergone considerable  lateral  shrinkage.  The 
seismic  velocity  in  the  glacier  ice,  which  ranges 
between  3  500  m/s  and  3  700  m/s,  is  in  good  agree- 
ment with  the  values  obtained  on  glaciers  in  various 
parts  of  the  world.  (Knapp-USGS) 
W72 -02000 


A  NEW  BORE-HOLE  INCLINOMETER, 

California  Inst,  of  Tech.,  Pasadena. 

C.  F.  Raymond. 

Journal  of  Glaciology,  Vol  10,  No  58,  p  127-132, 

1 97 1 .  3  fig,  4  ref.  Grant  No.  NSF  -  5447. 

Descriptors:  'Borehole  geophysics,  'Instrumenta- 
tion, 'Drilling,  'Subsurface  investigations,  Logging 
(Recording). 
Identifiers:  'Borehole  inclinometers. 

A  newly  developed  borehole  inclinometer  permits 
the  determination  of  borehole  configurations  with 
greater  accuracy  and  efficiency  in  comparison  with 
earlier  systems  of  inclinometry .  Instrument  orienta- 
tion is  given  to  within  0. 1  deg  in  magnitude  of  tilt 
and  10  deg  in  azimuth  of  tilt  by  an  electrical  output 
which  can  be  read  remotely  from  the  surface.  (K- 
napp-USGS) 
W72-02001 


AN  IMPROVED  METHOD  FOR  DETERMINING 
ICE  FABRICS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Geological 

Sciences. 

J.  R.  Hill,  and  N.  P.  Lasca. 

Journal  of  Glaciology,  Vol  10,  No  58,  p  133-138, 

1971.  6  fig,  2  ref. 

Descriptors:  'Crystallography,  'Ice,  'Petrofabrics, 
•Glaciers,  'Microscopy,  Instrumentation,  Petrog- 
raphy, Cryology. 


Field  02— WATER  CYCLE 
Group  2C— Snow,  Ice,  and  Frost 


Identifiers:  *Ice  fabrics. 

In  ice-fabric  studies,  use  of  an  accessory  plate  is 
necessary  in  conjunction  with  the  Rigsby  universal 
stage  to  discriminate  between  the  a-  and  c-axes  of 
an  ice  crystal  when  the  orientation  of  the  c-axis  is 
parallel  or  nearly  parallel  to  the  stage.  Techniques 
are  described  to  permit  orientation  of  the  c-axis  re- 
gardless of  its  original  orientation.  (Knapp-USGS) 
W72-02002 


DETECTION  OF  THAWING  SNOW  AND  ICE 
PACKS  THROUGH  THE  COMBINED  USE  OF 
VISD3LE  AND  NEAR-INFRARED  MEASURE- 
MENTS FROM  EARTH  SATELLITES, 

National       Environmental       Satellite       Service, 

Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-02016 


SNOW  IN  OHIO, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster. 

M.  E.  Miller,  and  C.  R.  Weaver. 

Available  from  the  National  Technical  Information 

Service,   Springfield,    Va.,    22151,   as   COM-71- 

00773,  $3.00  in  paper  copy,  $0.95  in  microfiche. 

Ohio    Agricultural    Research    and    Development 

Center  Research  Bulletin  1044,  April  1971.  23  p,  5 

fig,  8  tab,  15  ref.  (NOAA  Report  No  71061814). 

5201105/1 1H301 200. 

Descriptors:  *Snow,  'Snowfall,  *Hydrologic  data, 
*Data  collections,  "Ohio,  Climatology,  Precipita- 
tion gages,  Lake  Erie,  Weather  patterns,  Snow  sur- 
veys. 
Identifiers:  *Snowfall  records  (Ohio). 

Using  snowfall  records  available  for  Ohio,  this  re- 
port provides  information  on  mean  monthly  and 
annual  snowfall  amounts;  frequency  of  selected 
snowfalls;  threshold  dates  of  first  1-,  3-,  and  4-inch 
snowfalls  of  the  winter  season;  duration  of  snow 
cover;  extreme  snowfalls  and  snow  depths;  and 
some  notable  snowstorms  or  unusually  snowy  win- 
ters. The  heaviest  snowfall  in  Ohio  occurs  near 
Chardon  in  the  heart  of  Ohio's  snowbelt  where  a 
total  of  106.1  inches  is  normal  and  161.5  inches  fell 
during  the  winter  of  1959-1960.  The  southernmost 
counties  near  the  Ohio  River  receive  an  average  of 
13  to  17  inches  of  snow  each  winter.  It  is  not  a  rare 
occurrence,  however,  for  southern  Ohio  to  receive 
more  snowfall  from  an  individual  snowstorm  than 
central  or  northern  areas.  ( Woodard-USGS) 
W72-02027 


PERMAFROST-HYDROGEOLOGIC  REGIMEN 
IN  TWO  ICE-FREE  VALLEYS,  ANTARCTICA, 
FROM  ELECTRICAL  DEPTH  SOUNDING, 

Northern  Illinois  Univ.,  DeKalb.  Dept.  of  Geology. 
L.  D.  McGinnis,  and  T.  E.  Jensen. 
Quaternary  Research,  Vol  1 ,  No  3,  p  389-409,  Sep- 
tember 1971.   10  fig,  5  tab,  28  ref.  NSF  Grant 
GA1710. 

Descriptors:  *Lakes,  *Permafrost,  *Water  chemis- 
try, 'Surface-groundwater  relationships,  ♦Antarc- 
tic, Salinity,  Sounding,  Surveys,  Electrical  studies, 
Frozen  ground,  Groundwater  movement,  Brines, 
Hydrogeology. 
Identifiers:  Antarctica,  Ice-free  valleys. 

Confining  permafrost  thicknesses,  as  determined 
by  electrical  depth  soundings,  vary  considerably 
throughout  two  ice-free  valleys  in  Antarctica.  In 
general,  several  meters  of  confining  permafrost  are 
found  near  the  surface  in  the  valley  bottoms.  This 
prevents  any  exchange  of  water  between  the  sur- 
face and  subsurface;  however,  at  some  localities 
confining  permafrost  is  absent  and  groundwater 
discharges.  At  some  of  these  sites  evaporite  salts 
are  accumulating.  Thick  occurrences  of  confining 
permafrost  were  found  beneath  Taylor  Glacier, 
east  of  Lake  Vanda,  inland  from  the  Ross  Sea,  and 
in  Wright  Valley.  Where  such  thicknesses  are  not 
found,  a  combination  of  anomalous  thermal  events 
may     have     altered     the     regional     permafrost 


character.  High  salt  concentrations  in  the  subsur- 
face lower  the  freezing  point  of  groundwater  and 
allow  groundwater  movement  at  greatly  lowered 
temperatures.  The  presence  of  saline  water  in  the 
lakes  of  the  ice-free  valleys  may  be  in  part  due  to 
the  lateral  movement  of  groundwater  from  beneath 
the  continental  ice  sheet.  (Knapp-USGS) 
W72-02030 


TEMPERATURE  AND  CONDUCTIVITY  MEA- 
SUREMENTS UNDER  ICE  ISLAND  T-3, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02K. 
W72-02042 


TWO  INVESTIGATIONS  OF  RIVER  ICE:  PART 
I  AND  PART  2, 

Iowa  Univ,.  Iowa  City.  Inst,  of  Hydraulic  Research. 
G.  D.  Ashton,  M.  S.  Uzuner,  and  J.  F.  Kennedy. 
Available  from  National  Technical  Information 
Service,  Springfield,  Va.  22 1 5 1 ,  as  AD-728  1 14  for 
$3.00  in  paper  copy.  Iowa  Institute  of  Hydrulic 
Research  Report  No  129,  October  1970.  44  p,  23 
fig,  2  tab,  9  ref.  USAEC  Contract  DACW25-69-C- 
0098. 

Descriptors:  *Ice  loads,  *Rivers,  *Ice  breakup, 
*Streamflow,  Investigations,  Data  collections, 
Hydrologic  data,  Analytical  techniques,  Instrumen- 
tation, Temperature,  Velocity,  Melting. 

Vertical  and  lateral  temperature  and  velocity  dis- 
tributions, and  ice  thickness  and  configuration 
were  measured  in  an  Iowa  river  at  frequent  inter- 
vals during  a  period  of  ice  cover.  The  undersurface 
of  the  ice  remained  plane  as  the  ice  thickened,  and 
became  wavy  as  the  ice  melted.  The  shear  velocity 
associated  with  the  wave  forms  was  determined. 
Just  prior  to  breakup,  the  ice  became  very  porous 
in  the  lower  portions  of  the  ice  cover.  The  diurnal 
temperature  variation  prior  to  the  formation  of  an 
ice  cover  are  described.  Laboratory  investigations 
included  studies  to  determine  the  critical  velocity 
at  which  a  broken  ice  cover  becomes  unstable,  an 
investigation  of  the  reformation  of  ice  after  passage 
of  an  ice  breaker,  and  the  characteristics  of  ice  dur- 
ing formation.  The  effect  of  a  channel  on  the  rate 
of  thickening  of  the  ice  cover  was  determined.  Ice 
experiments  were  conducted  using  the  Iowa  low 
temperature  flow  facility.  Supplemental  experi- 
ments using  simulated  ice  were  also  conducted  in  a 
glass-walled  tilting  flume.  (Woodard-USGS) 
W72-02056 


FORMATION  OF  SPRING  RUNOFF  IN  THE 
VASYUGAN'YE  (O  FORMIROVANII  VESEN- 
NEGO  STOKA  V  USLOVIYAKH  VASYUGAN- 

'YA), 

Tomsk  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02068 


COMPLEXES     OF     SILVER      IODIDE     AND 
SECONDARY  AMINES, 

Naval  Weapons  Center,  China  Lake,  Calif. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-02072 


CREEP  OF  ICE  UNDER  LOW  STRESS, 

Cold    Regions    Research   and    Engineering   Lab., 

Hanover,  N.H. 

M.  Mellor,  and  R.  Testa. 

Journal  of  Glaciology,  Vol  8,  No  52,  p  147-152, 

February  1969.  4  fig,  1  tab,  5  ref. 

Descriptors:  *Rheology,  'Creep,  *lce,  ♦Deforma- 
tion,   'Cryology,   Temperature,   Pressure,   Plastic 
deformation,  Plasticity,  Stress,  Strain,  Movement, 
Glaciers,  Crystallography,  Strength  of  materials. 
Identifiers:  *Strain  rate. 

Uniaxial  compressive  creep  tests  on  fine-grained 
polycrystalline  ice  indicate  that  secondary  strain- 


rate  is  proportional  to  the  1 .8  power  of  applied 
stress,  for  the  range  0.1  to  0.5  kg/sq  cm.  On  the 
basis  of  the  present  tests,  earlier  results  suggesting 
linear  viscous  behavior  at  low  stress  are  believed  to 
be  invalid.  (Knapp-USGS) 
W72-02091 


EFFECT  OF  GROWTH  PARAMETERS  ON  SUB- 
STRUCTURE SPACING  IN  NACL  ICE 
CRYSTALS, 

Cold  Regions  Research  and  Engineering  Laborato- 
ry, Hanover,  N.H. 
G.  Lofgren,  and  W.  F.  Weeks. 
Journal  of  Glaciology,  Vol  8,  No  52,  p  153-163, 
February  1969.  8  fig,  3 1  ref. 

Descriptors:     'Crystallography,     *Ice,     *Crystal 
growth,  *Salinity,  *Growth  rates,  Water  chemistry, 
Cryology,  Freezing,  Crystallization,  Mass  transfer, 
Sea  ice,  Sea  water,  Salts. 
Identifiers:  *Ice  structure. 

The  effect  of  growth  velocity  and  solute  concentra- 
tion on  the  cellular  substructure  that  develops  in 
NaCI  ice  was  studied  in  the  range  0.003  to  0.00001 
cm  per  sec  and  1  to  100  parts  per  thousand,  respec- 
tively. The  substructure  is  the  result  of  the  forma- 
tion of  a  constitutionally  super-cooled  zone  in  the 
liquid  ahead  of  the  advancing  interface. 
Unidirectional  freezing  runs  were  made  by  placing 
a  cold  plate  in  contact  with  the  'top'  of  the  solution 
and  using  cold-plate  temperatures  of  -20  and  -70 
degrees  C.  The  growth  velocities  were  determined 
from  a  least-squares  fit  of  the  growth  data  to  a 
power  series.  The  average  spacings  between 
neighboring  substructures  were  measured  from 
photomicrographs  of  precisely  located  thin  sec- 
tions. Log-log  plots  of  spacing  against  v  show  that 
the  slope  n  gradually  changes  as  a  function  of  v.  In 
the  run  where  no  convection  occured,  n  changed 
from  1/2  to  1  as  v  decreased.  When  convection  oc- 
curs, n  changes  from  1/2  to  approximately  0  as  v 
decreases.  This  is  caused  by  convection  reducing 
the  effective  value  at  C  at  the  growing  interface. 
The  variation  of  spacing  with  C  is  quite  complex 
and  shows  a  minimum  in  the  composition  range  9 
to  25  parts  per  thousand  NaCI.  (Knapp-USGS) 
W72-02092 


MODEL   OF  SPRING    RUNOFF   FORMATION 
AND   ITS   APPLICATION  TO   HYDROGRAPH 
FORECASTING    (MODEL'    FORMKOVANIYA 
VESENNEGO  STOKA  I  YEYE  REALIZATSIYA 
DLYA  PROGNOZA  GIDROGRAFA), 
Gidrometeorologicheskii  Nauchno-lssledovatelskii 
Tsentr,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02E. 
W72-02096 


WINTER  COMMERCE  ON  THE  BALTIC: 
SOME  IMPLICATIONS  ON  OPENING  THE 
GREAT  LAKES, 

Michigan    State    Univ.,    East    Lansing.   Graduate 

School  of  Business. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02143 


DETERMINATION  OF  THE  THREE-DIME- 
NSIONAL VELOCITY  FIELD  IN  A  GLACIER, 

California  Inst,  of  Tech.,  Pasadena.  Div.  of  Geolog- 
ical Sciences. 
C.  F.  Raymond. 

Journal  of  Glaciology,  Vol  10,  No  58,  p  39-53, 
1971.  7  fig,  2  tab,  7  ref.  NSF  Grants  GP-5447  and 
GU-2655. 

Descriptors:  'Glaciers,  'Movement,  'Flow,  'Mea- 
surement, 'Strain,  Surveys,  Borehole  geophysics, 
Slopes,  Rheology,  Ice,  Boreholes,  Instrumentation. 
Identifiers:  Athabasca  Glacier  (Canada). 

A  method  is  given  for  the  determination  of  the 
three-dimensional  velocity  field  in  a  glacier.  Mea- 
surements in  three  or  more  boreholes  arranged  in 
an  appropriate  array  are  needed  for  its  application. 


WATER  CYCLE— Field  02 
Evaporation  and  Transpiration — Group  2D 


Surface  motion,  borehole  profiles,  and  the 
geometry  of  the  bed  are  all  considered  simultane- 
ously in  order  to  determine  the  velocity  field.  The 
basic  assumption  is  that  velocity  between  the 
boreholes  can  be  represented  by  suitable  interpola- 
tion based  on  the  measurements  in  the  holes.  Ice 
displacement  parallel  to  boreholes  is  calculated  in- 
directly from  incompressibility  and  the  constraint 
that  velocity  normal  to  the  bed  be  zero.  As  an  ex- 
ample, the  method  is  applied  to  an  array  of  9 
boreholes  in  Athabasca  Glacier.  (Knapp-USGS) 
W72-02147 


ANALYSIS  OF  SNOWMELT  PHENOMENA  IN 
1963  AND  1964  IN  CATCHMENT  AREAS  OF 
THREE  MOUNTAIN  STREAMS  (IN  POLISH), 

Wyzsza  Szkola  Rolnicza,  Krakow  (Poland). 

Zofia  Kurek,  and  Stanislaw  Kurek. 

Rocz    Nauk    Roln    Ser    F    Melioracji    Uzutkow 

Zielonych.  77  (2):  283-295.  Illus.  1969,  (English 

summary). 

Identifiers:       Catchment,       Cover,       Mountain, 

Phenomena,     Plant,     Runoff,     Snowmelt,     Soil, 

Streams,  Temperature. 

Results  of  observations  are  presented  on  the  snow- 
melt  phenomena  in  the  catchment  areas  of  the 
Czarna  Woda,  Biala  Woda  and  Skalski  streams, 
and  in  the  upper  course  of  the  Grajcarek,  a  tributa- 
ry of  the  Dunajec  river.  With  the  observations,  the 
2-yr  period,  viz.  1962/63  and  1963/64  was  covered. 
With  the  analysis  of  winters  previous  to  snowmelts, 
the  dynamics  of  the  snow  cover  disappearance,  the 
unit  runoff  rates  and  the  course  of  air,  snow  and 
soil  temperature,  insolation,  slope  exposition  and 
plant  cover  were  determined.  The  forest  contribu- 
tion to  check  the  snowmelt  course  and  to  its  pro- 
longation, diminishing  at  the  same  time  the  flood 
wave  culmination  was  also  observed.  The  air  tem- 
perature course  during  insolation  snowmelts  was 
different  than  during  advective  ones;  in  the  former 
there  were  wide  amplitudes  between  day  and  night, 
while  in  the  latter  the  differences  were  insignifi- 
cant-Copyright 1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02188 


PROGRESS  IN  DEVELOPING  FOREST 
MANAGEMENT  GUDDELINES  FOR  INCREAS- 
ING SNOWPACK  WATER  YIELDS, 

Arizona    Univ.,    Tucson.    Dept.    of    Watershed 

Management. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02230 


2D.  Evaporation  and  Transpiration 


ECOPHYSIOLOGICAL  STUDIES  ON  PLANTS 

IN     ARID     AND     SEMIARID     REGIONS     IN 

WESTERN  AUSTRALIA.  IV.  COMPARISON  OF 

THE    FIELD    PHYSIOLOGY    OF   THE    HOST, 

ACACIA  GRASBYI  AND  ITS  HEMIPARASITE, 

AMYEMA    NESTOR    UNDER    OPTIMAL   AND 

STRESS  CONDITIONS, 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  021. 

W72-01740 


ENERGY  BALANCE  AND  SPECTRAL  PROPER- 
TIES OF  A  REFLECTORIZED  SOYBEAN 
CANOPY, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Horticulture  and 

Forestry. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-01747 


LYSIMFTRIC  AND  ENERGY  BALANCE 
DETERMINATION  OF  SLATFENCE  AND  TREE 
WINDBREAK  EFFECTS  ON  WATER  USE  EFFI- 
CIENCY, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Horticulture  and 

Forestry. 

D.  R.  Miller. 


University  of  Nebraska,  Agricultural  Experiment 
Station,  280  p.  July  1971.  103  fig,  20  tab,  6  app.,  75 
ref. 

Descriptors:  *Lysimeters,  'Energy  budget,  *Wind- 
breaks,  'Irrigation  efficiency,  *Water  conserva- 
tion, Trees,  Microclimatology,  Water  utilization, 
Evapotranspiration,  Soybeans,  Wind  velocity,  Air 
temperature,  Carbon  dioxide,  Gradation,  Dry 
farming,  Irrigated  land. 
Identifiers:  *Bowen  Ratio. 

Influence  of  slat-fence  windbreak  (50  percent  den- 
sity) and  of  permeable  tree  shelterbelt  on  microcli- 
mate and  water-use  efficiency  was  studied  in  2  ex- 
periments involving  measurements  of  microclimate 
and  lysimetric  evapotranspiration  by  irrigated 
soybeans.  Slat-fence  reduced  wind  speed  by  40  per- 
cent at  4H  (H  equals  height  of  shelterbelt),  in- 
creased shear,  and  neutralized  atmospheric  stabili- 
ty. Shelterbelt  was  most  effective  in  reducing  wind- 
speed  when  winds  were  light  and  the  incidence 
angle  was  slightly  oblique.  Bowen-Ratio-Energy- 
Balance-determined  exchange  coefficients  agreed 
with  lysimetric  observations.  Air  temperature  and 
carbon  dioxide  gradients  are  discussed.  Slat  fence 
reduced  evapotranspiration  of  soybeans  signifi- 
cantly. Wind  shelter  increased  water-use  efficiency 
of  irrigated  soybeans.  Tree  shelterbelts  will  also  in- 
crease water-use  efficiency  in  dryland  situations. 
Numerous  figures  and  tables  quantify  relationships. 
( Popkin-Arizona) 
W72-01748 


WATER  TRANSPORT  IN  RELATION  TO  EX- 
PANSION AND  CONTRACTION  OF  LEAVES 
AND  FRUITS  OF  'CALAMONDIN'  ORANGE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Forestry. 
W.  R.  Chaney,  and  T.  T.  Kozlowski. 
JHortSci.46(l):71-81.Illus.  1971. 
Identifiers:  Calamondin,  Contraction,  Drought,  Ex- 
pansion, Fruits,  Irrigation,  Leaves,  Orange-D,  Rela- 
tion, Transpiration,  Transport. 

Diumal  fluctuations  in  fruit  diameter  and  leaf 
thickness  of  'Calamondin'  orange  trees  were  mea- 
sured and  related  to  transpiration  from  leaves  and 
to  internal  redistribution  of  wate  from  fruits  to 
leaves.  While  trees  were  well  irrigated,  leaf 
thickness  began  to  decline  daily  around  sunrise  and 
to  increase  in  mid-afternoon.  Daily  shrinkage  and 
expansion  of  fruits  began  later  than  in  leaves.  The 
lag  in  response  of  leaf  thickness  changes  to  changes 
in  vapor  pressure  deficit  of  the  air  was  1  or  2  hr, 
whereas  the  lag  in  response  of  fruit  diameter  was  3 
or  4  hr.  During  imposed  droughts,  daily  shrinkage 
of  fruit  and  leaves  continued  until  later  in  the  day 
when  the  trees  were  well  irrigated.  Moreover,  dur- 
ing a  drought,  expansion  of  the  tissues  at  night  oc- 
curred at  a  much  slower  rate  than  during  periods  of 
daily  irrigation,  or  expansion  did  not  occur  at  all. 
Movement  of  water  from  fruits  to  leaves  on  excised 
branches  was  indicated  by  the  higher  percentage 
moisture  content  of  leaves  on  branches  bearing 
fruits  than  of  leaves  on  branches  without  fruits. - 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-01892 


WATER  LOSS  IN  FOREST  TREE  SEEDLINGS 
AND  THEUt  WATERHOLDING  CAPACITY  (IN 
CZECH), 

Vysoka        Skola        Zemedelska,        Brno        (C- 
zechoslovakia).  Fakulta  Lesnicka. 
P.  Penka. 

Ved  Cas  Uvti  Ustav  Vedeckotech  Inform  Les.  16 
(3):  28 1-295.  Illus.  1970.  English  summary. 
Identifiers:  Alnus-Glutinosa-D,  Drought,  Forest,  Ir- 
rigation, Larix-Decidua-G,  Loss,  Picea-Excelsa-G, 
Pinus-Sylvestris-G,  Resistance,  Seedlings,  Tilia- 
Cordata-D,Tree,  Waterholding. 

With  Pinus  sylvestris,  Picea  excelsa,  Larix  decidua, 
Tilia  cordata  and  Alnus  glutinosa,  there  are  2  types 
of  daily  transpiration:  midday  maximum  and  mid- 
day depression.  The  levels  of  transpiration  in  ex- 
perimental seedlings  are  very  high  at  night.  After 
midnight  the  9th,  12th,  14th  and  17th  hours  are 


most  convenient  for  establishing  changes  in  trans- 
piration in  woody  and  herbaceous  plants.  Irrigation 
should  be  applied  either  at  6-8  a.m.  or  6-8  p.m. 
After  abscission  of  a  woody  species  seedling,  water 
loss  should  be  determined  after  0,  60,  1  20,  and  240 
min.  The  resultant  water  loss  from  60  to  12  0  min  is 
criterion  of  resistance  to  drought.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01905 


POTENTIAL  EVAPORTION,  (IN  DUTCH), 

G.  F.  Makkink,  and  H.  D.  J.  Van  Heemst. 

Inst    Biol     Scheik     Onderz     Landbouwgewassen 

Wageningen  Meded.  417.  1-10.  Illus.  1970.  English 

summary. 

Identifiers:  Crop,   Evaporation,  Formula,  Green, 

Penman,  Potential. 

The  Penman  formula  is  applied  with  the 
aerodynamical  wind  function,  for  a  free  water  sur- 
face and  for  a  green  crop,  covering  the  field 
completely  and  optimally  provided  with  water.— 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-01946 


INFLUENCES  OF  EXPOSURE  ON  PAN 
EVAPORATION  IN  A  MOUNTAINOUS  AREA, 

Utah  Water  Research  Lab.,  Logan;  and  Environ- 
mental Science  Services  Administration,  Rockville, 
Md. 

Eugene  L.  Peck. 
PhD  thesis,  June  1967,  1 32  p,  45  fig,  8  tab,  54  ref. 

Descriptors:  *Evaporation,  *Mass  transfer,  Air 
masses,  Air  temperature,  Atmospheric  pressure, 
Dewpoint,  Elevation,  Evaporation  pans,  Instru- 
mentation, Meteorology,  Networks,  Radiation, 
Topography,  Vapor  pressure,  Water  temperature, 
Wind  velocity. 

Identifiers:  *Station  exposure,  Aerodynamic  equa- 
tion, Christiansen  method,  Drainage  winds,  Heat 
flux,  Land  slope,  Lake  Hefner,  Lake  Mead,  Pan 
wind  movement,  Richardson  number,  Stability  in- 
dex, Upper  air  flow. 

A  network  of  12  Class  A  evaporation  stations  were 
operated  during  the  summer  months  of  the  years 
1962-66.  Twenty  different  sites  with  widely  varying 
exposures  were  used.  Elevations  ranged  from  4,205 
ft.  to  8,960  ft.  Deviations  from  mean  relations  with 
elevation  of  monthly  values  of  observed 
meteorological  factors  were  found  to  be  related  to 
the  type  of  exposure.  Dewpoint  observations  on 
different  slopes  were  found  to  be  related  to  station 
exposures,  stability  of  air  mass,  and  direction  of 
upper  air  flow.  Two  commonly  used  methods  for 
estimating  monthly  pan  evaporation  were  found  to 
be  within  3  and  6  percent  of  observed  values.  The 
reliability  of  the  revised  mass  transfer  equations 
and  the  effect  of  elevation  (atmospheric  pressure) 
on  evaporation  rates  were  investigated.  (NOAA 
abstract) 
W72-02119 


CHANGES  IN  THE  RATIO  BETWEEN  SUGAR 
BEET  EVAPOTRANSPIRATION  AND  PAN 
EVAPORATION  DURING  THE  GROWING 
SEASON, 

Hebrew    Univ.,    Rehovoth    (Israel).    Faculty    of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-02179 


A  HYDROSTATIC  LYSIMETER  TO  MEASURE 
EVAPOTRANSPIRATION  UNDER  REMOTE 
FIELD  CONDITIONS, 

Laurentian    Univ.,   Sudbury    (Ontario).    Dept.   of 

Biology. 

G.  M.  Courtin,  and  L.  C.  Bliss. 

Arctic  Alp  Res.  3(1):  81-89.  Illus.  1 97 1 . 

Identifiers:     Carex-Bigelowii-M,      Diapensia-Lap- 

ponica-D,   Evapo,   Field,   Hydrostatic,   Lysimeter, 

Measure,  Remote,  Transpiration. 
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A  small  hydrostatic  lysimeter  for  use  in  shallow 
tundra  soils  was  constructed  based  on  the  design  of 
Hanks  and  Shawcroft  (1965).  A  percolation  vessel 
situated  below  the  lysimeter  drained  the  lysimeter 
of  excess  water  induced  by  heavy  rainfall  and  gave 
a  measure  of  the  amount  retained  by  the  soil  and 
that  lost  from  the  soil.  Soil  temperature  and 
moisture  measured  within  the  lysimeter  and  in  the 
adjacent  soil  indicate  that  natural  conditions  were 
closely  duplicated  in  the  lysimeter  in  spite  of  its 
small  size.  Measurement  of  wind  velocity  in  the 
vicinity  of  the  lysimeter  indicated  that  the  un- 
vegetated  boundary  at  the  edge  of  the  lysimeter  has 
more  effect  in  a  sedge  community  of  Carex 
bigelowii  than  in  a  cushion  plant  community  of 
Diapensia  lapponica.  The  use  of  a  sealed  'dummy' 
lysimeter  in  conjunction  with  lysimeters  containing 
live  plant  systems  permitted  correction  of  all  en- 
vironmental variables,  the  major  one  being  tem- 
perature. A  suggestion  was  made  for  the  way  in 
which  the  transpiration  data  might  be  analyzed, 
and  expressed  on  a  gram  per  square  decimeter  of 
leaf  area  per  hour  basis.  The  lysimeter  was  con- 
structed from  inexpensive  and  easily  obtainable 
materials.  It  had  an  accuracy  equal  to  0.25  mm  of 
water  and  was  found  to  be  a  simple  and  accurate 
way  of  measuring  evapotranspiration  in  an  alpine 
tundra  environment-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02187 


SEASONAL     EFFECTS     ON     SOIL     DRYING 
AFTER  IRRIGATION, 

Agricultural  Research  Service,  Phoenix,  Ariz. 
Water  Conservation  Lab. 
B.  A.  Kimball,  and  R.  D.  Jackson. 
In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971,Tempe,  Vol  l,p  85-98,  1971.  1 
fig,  2  tab,  4  ref. 

Descriptors:  *Evaporation,  *Arid  lands,  ♦Lysime- 
ter, *Soil  water  movement,  Soil  moisture,  Arizona, 
Temperature,  Drying,  On-site  data  collections, 
Diurnal,  Seasonal,  Irrigation,  Loam. 
Identifiers:  *Soil  drying,  *Potential  evaporation, 
♦Bare  soils. 

A  study  was  made  to  determine  how  the  evapora- 
tion rate  from  a  bare  Adelanto  loam  soil  in  Phoenix 
changes  with  season  and  with  time  since  the  last  ir- 
rigation. The  evaporation  rates  were  determined  by 
precision  lysimeters  in  a  bare  field,  with  measure- 
ments being  taken  in  every  month  of  the  year  for  at 
least  a  week  after  irrigation.  The  data  exhibited  a 
cosine-shaped  curve,  with  a  maximum  evaporation 
rate  of  about  5  mm/day  in  summer  and  a  minimum 
rate  of  about  2  mm/day  in  winter.  By  the  seventh 
day,  seasonal  effects  virtually  disappear,  and  the 
evaporation  rate  is  the  same  in  both  summer  and 
winter,  being  about  2  mm/day  after  the  7th  day  and 
about  0.75  mm/day  after  the  21st  day.  It  is 
generally  accepted  that  soil  dries  in  3  stages,  and 
the  transition  between  the  1st  and  2nd  stages  oc- 
curs when  atmospheric  conditions  are  no  longer 
critical.  In  previous  laboratory  studies  of  soil  dry- 
ing, with  constant  atmospheric  conditions,  stage  1 
was  easily  distinguished  from  stage  II,  and  these 
results  correlated  closely  with  the  equations  of 
Gardner  and  Hillel.  The  individual  drying  curves  of 
this  field  study  were  qualitatively  different  from  the 
laboratory  studies  and  did  not  confirm  the  predic- 
tions of  the  equations,  suggesting  that  diurnal  varia- 
tions in  temperature  and  other  meteorological 
parameters  have  caused  the  difference.  (See  also 
W72-02212)  (Casey-Arizona) 
W72-02217 


EVAPORATIVE  COOLING  TECHNIQUES  FOR 
REGULATING  PLANT  WATER  STRESS, 
R.  L.  Carolus. 

Hortscience.  6  ( 1  Sec  I):  1971.23-25. 
Identifiers:   Blossom,   Blotchy,   Climate,  Cooling, 
End,  Evaporative,  Germination,  Growth,  Harvest- 
ing, Mechanical,  Onion-M,  Plant,  Potato-D,  Regu- 


lating, Ripening,  Rot,  Stress,  Techniques,  Tem- 
perature, Tomato-D. 
W72-02242 

2E.  Streamflow  and  Runoff 


STATISTICAL  INFERENCE  ON  STREAMFLOW 
PROCESSES  WITH  MARKOVIAN  CHARAC- 
TERISTICS, 

Arizona  Univ.,  Tuscon.  Dept.  of  Mathematics. 
J.  L.  Denny,  C.  C.  Kisiel,  and  S.  J.  Yakowitz. 
( 197 1 ),  3 1  p,  28  ref.  OWRR-A-023-ARIZ  (2). 

Descriptors:  ♦Streamflow,  *Semiarid  climates, 
♦Model  studies,  *  Arizona,  Runoff,  Statistical 
methods,  Mathematical  studies,  Markov  processes, 
Stochastic  processes.  Ephemeral  streams. 

A  model  of  Southern  Arizona  streamflows  in  terms 
of  a  random  process  is  formulated  as  a  function  of  a 
Markov  process  with  stationary  transition  proba- 
bilities. The  process  is  approximated  by  a  higher 
order  Markov  process  with  stationary  transition 
probabilities.  Streamflow  data  from  measuring  sta- 
tions in  Arizona  are  applied  to  study  questions 
about  changes  in  the  frequency  of  moderately  long 
wet  and  dry  periods,  prediction  of  streamflow 
behavior  using  only  past  streamflow  records,  long 
range  trends  of  streamflow,  and  other  problems. 
The  results  of  the  analysis  of  Sabino  Creek  data  in 
terms  of  its  wet-dry  properties  include:  ( 1 )  Statisti- 
cal evidence  that  the  wet-dry  sequence  in  the 
January-February  period  may  be  described  as  a 
Markov  chain  of  order  5  (days)  and  with  stationary 
transition  probabilities,  (2  )  statistical  evidence  that 
a  Markov  chain  of  order  4  with  stationary  transi- 
tions adequately  describes  the  summer  period,  and 
(3)  comparison  of  distribution  functions  for  actual 
and  simulated  dry  runs  and  wet  runs  for  the  Sabino 
summer  flows  gives  strong  evidence  that  the  actual 
data  is  a  chain  of  order  5.  The  greatest  discrepancy 
occurs  at  the  100  percentile  for  the  wet  runs;  this 
indicates  some  problem  with  extremes.  (Woodard- 
USGS). 
W72-01704 


DISCONTINUITIES  IN  STRATIFIED  FLOWS, 

Waterloopkundig  Laboratorium,  Delft  (Nether- 
lands). 

G.  Abraham,  and  C.  B.  Vreugdenhil. 
Journal  of  Hydraulic  Research,  Vol  9,  No  3,  p  293- 
308,  1971.  4  fig,  1  tab,  9  ref. 

Descriptors:  *Stratified  flow,  *Mixing,  *Saline 
water-freshwater  interfaces,  *  Density  currents, 
Hydraulics,  Density  stratification,  Turbulent  flow, 
Turbulence,  Saline  water  intrusion,  Interfaces. 

Exchange  flows  provide  an  example  of  stratified 
flow  in  which  discontinuities  occur.  The  salt  water 
front  penetrates  into  fresh  water,  which  is  lifted  up- 
wards. Hence,  vertical  velocity  components  occur 
at  the  discontinuity.  The  horizontal  velocity  com- 
ponent is  not  distributed  homogeneously  over  the 
heights  of  the  upper  layer  at  the  discontinuity.  The 
velocity  of  propagation  of  a  salt  water  front  is  given 
by  an  equation  which  contains  numerical  coeffi- 
cients to  express  the  effects  on  non-homogeneous 
velocity-distributions,  energy  loses  at  the  discon- 
tinuity, and  bottom  shear.  (Knapp-USGS) 
W72-01723 


DETERMINATION  OF  THE  LOOP  DISCHARGE 
RATING  CURVE  FOR  FLOOD  WAVE 
PROPAGATION, 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  for 

Hydrology  and  Meteorology. 

G.  Gergov. 

Journal  of  Hydraulic  Research,  Vol  9,  No  3,  p  309- 

319,  1971.  5  fig,  7  ref. 

Descriptors:  'Stage-discharge  relations,  *  Unsteady 
flow,  *Floods,  *Hydrograph  analysis,  Hydrographs, 
Numerical       analysis,       Hydrophase       diagrams, 
Discharge  (Water),  Flood  forecasting. 
Identifiers:  St.-Venant  equations,  Flood  waves. 


The  form  of  the  discharge  rating  curve,  and  espe- 
cially its  upper  part,  must  be  known  to  forecast 
flood  wave  propagation.  Flood  waves  are  examples 
of  unsteady  flow,  and  their  discharge-rating  curves 
are  loops.  The  loop  discharge-rating  curve  may  be 
determined  by  direct  computation,  calculating 
changes  of  the  hydraulic  characteristics  of  the  un- 
steady flow  at  a  given  point.  De  Saint-Venant's  dif- 
ferential system  for  an  unsteady  flow  is  used,  as- 
suming that:  The  water  movement  is  two  dimen- 
sional; the  hydraulic  characteristics  are  gradually 
variable  with  continuous  derivatives  along  the 
river's  reach;  the  resistance  forces  are  similar  to 
those  in  a  steady  flow;  and  the  morphometrical 
characteristics  of  the  river  reach  are  nearly  con- 
stant in  time.  (Knapp-USGS) 
W72-01724 


TRANSIENT  MOTIONS  INDUCED  BY  LOCAL 
DISTURBANCES  IN  A  LINEARLY  DENSITY- 
-STRATIFIED  FLUID, 

Tetra  Tech.  Inc.,  Pasadena,  Calif. 

R.  C.  Y.  Koh. 

Journal  of  Hydraulic  Research,  Vol  9,  No  3,  p  335- 

353,  1971.  6  fig,  6  ref.  USN  Contract  N000 14-67- 

C-0270. 

Descriptors:  ♦Stratified  flow,  *Waves  (Water), 
♦Density  stratification,  Numerical  analysis,  Mathe- 
matical studies,  Flow,  Hydrodynamics,  Fluid 
mechanics. 

The  internal  hydrodynamic  motions  induced  in  a 
linearly  stratified  fluid  by  an  arbitrary  two  dimen- 
sional disturbance  were  determined.  Closed-form 
integral  expressions  for  the  solutions  are  presented; 
two  fundamental  solutions  for  the  motion  sub- 
sequent to  an  initial  disturbance  correspond  to  the 
hydrodynamic  motions  resulting  from  an  initial  dis- 
placement of  the  water  mass  from  the  position  of 
static  equilibrium  (distortion  of  isopycnal  lines)  or 
an  initial  velocity  distribution  throughout  the  water 
mass.  The  complete  solution  resulting  from  an  ar- 
bitrary disturbance  is  a  superposition  of  the  two 
basic  solutions  with  appropriate  forcing  functions. 
(Knapp-USGS) 
W72-01726 


LINEAR      PROPORTIONAL      WEIRS      WITH 
TRAPEZIODAL  BOTTOMS, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

and  Hydraulic  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-01728 


MULTI-SITE  STREAMFLOW  SIMULATION  OF 
TRUCKEE  RIVER,  NEVADA, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 
Research. 

V.  L.  Gupta,  and  J.  W.  Fordham. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  705,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Paper  presented  at  the  IASPS  Sym- 
posium on  'Statistical  Hydrology' Tucson,  Arizona, 
August  31 -September  2,  1971,  ( 1971 ).  45  p,  15  fig, 
4  tab,  12  ref,  Append.  OWRR  C-2153  (No  3372) 
(l);C-1105(Nol582)(2). 

Descriptors:    ♦Streamflow,    ♦Simulation  analysis, 

Monthly,      Sequence,      Flow,      Model  studies, 

Hydrologic     budget,     Water     demand,  Nevada, 

California,        Stochastic        processes,  Markov 

processes,  Statistical  models. 

Identifiers:  Truckee  River,  Donner,  Prosser,  Boca, 

Farad. 

Simulated  monthly  streamflow  sequences  in  a  six- 
satellite-station  configuration  within  Tahoe- 
Truckee  river  system  in  California-Nevada,  were 
examined  in  terms  of  ( 1 )  salient  features  of 
methodology,  and  (2)  water  budget.  Problems  en- 
countered include  imbalance  of  water  budget,  and 
issues  associated  with  handling  non-current  historic 
flow  sequences.  Study  has  revealed  critical  needs 
for  further  research  in  the  premise  of  streamflow 
synthesis  as  related  to  a  multi-site  situation.  These 
include   (1)    incorporation   of  hydrologic   water- 
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dget  in  the  rationale  for  simulation,  (2)  more 
bust  statistical  techniques  for  testing  adequacy 
d  reliability  of  simulated  sequences,  (3)  experi- 
mtation  with  non-Markovian  generating 
lemes,  (4)  sample  length  requirements  in  rela- 
n  to  the  bounds  of  simulated  sequences,  and  (S) 
luence  of  smoothing  the  parameter  estimates. 
72-01778 


CRITICAL  REVIEW  OF  CURRENTLY 
MAILABLE  HYDROLOGIC  MODELS  FOR 
iALYSIS  OF  URBAN  STORMWATER  RU- 
)FF, 

rdrocomp  International  Inc.,  Palo  Alto.  Calif, 
r  primary  bibliographic  entry  see  Field  02A. 
72-01978 


ECTRAL    DENSITY    OF    A    RIVER    FLOW 

ME  SERIES, 

tawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 

Adamowski. 

iirnal  of  Hydrology,  Vol  14,  No  1,  p  43-52,  Oc- 

jerl971.2fig,2tab,6ref. 

:scriptors:  *Time  series  analysis,  *  Stochastic 
Dcesses,  'Streamflow,  Fourier  analysis,  Proba- 
ity,  Statistical  methods,  Statistics,  Regression 
alysis,  Streamflow  forecasting,  Data  processing. 

periodogram  approach  was  used  to  estimate  the 
sctral  density  of  a  stochastic  component  of  a 
ily  river  flow  time  series.  A  goodness-of-fit  test 
ows  comparisons  of  spectra,  and  suggests  criteria 
r  the  length  of  records  for  spectral  analysis.  A 
ily  river  discharge  time  series  for  the  Thames 
ver,  Ontario,  was  selected  for  the  analysis.  The 
ries  consisted  of  45  years  fo  data  (1920-1966) 
th  the  arithmetic  mean  equal  to  475  CFS,  and  the 
indard  deviation  equal  to  8 1 3  CFS.  Fifteen  years 
data  gives  an  estimation  of  spectral  density 
lich  does  not  differ  significantly  from  the  spectral 
nsity  estimated  from  forty-five  years  of  data  at 
%  confidence  limit.  Shorter  samples  of  five  or 
u  years  in  length,  give  estimations  of  spectral  den- 
y  which  differ  significantly  from  that  computed 
>m  forty-five  or  fifteen  years  of  data.  For  practi- 
I  purposes,  about  fifteen  years  of  daily  records 
ould  be  used  to  obtain  an  estimation  of  the  spec- 
il  density.  A  shorter  sample  is  inadequate  and  a 
nger  sample,  up  to  forty-five  years  in  length, 
:lds  no  better  estimate.  (Knapp-USGS) 
72-02010 


SALYSIS  OF  PERIODICITY  IN  HYDROLOGI- 
KL  SEQUENCES, 

irlova     Universita,     Prague     (Czechoslovakia). 
:pt.  of  Mathematics  and  Statistics. 
>r  primary  bibliographic  entry  see  Field  02A. 
7  2-02012 


CEAN  SPECTRA  FOR  THE  HIGH-FREQUE- 
CY  WAVES  AS  DETERMINED  FROM  AIR- 
)RNE  RADAR  MEASUREMENTS, 

ival  Research  Lab.,  Washington,  D.  C. 

>r  primary  bibliographic  entry  see  Field  07B. 

72-02014 


RAG    FORCES    ON    BAFFLE    BLOCKS    IN 
VDRAULIC  JUMPS, 

:xas  A  and  M  Univ.,  College  Station. 

>r  primary  bibliographic  entry  see  Field  08B. 

7  2-02019 


YDRAULIC  JUMP  ASSISTED  BY  CROSS-JET, 

entucky   Univ.,   Lexington,   Dept.   of  Civil   En- 
nee  ring. 

3r  primary  bibliographic  entry  see  Field  08B. 
'72-02020 


SEICHE  MOTIONS  FOR  A  BASIN  OF  RECTAN- 
GULAR PLAN  AND  OF  NONUNIFORM  DEPTH, 

Wollongong    Univ.    Coll.    (Australia).    Dept.    of 

Mathematics. 

D.J.Clark. 

Journal  of  Marine  Research,  Vol  29,  No  2,  p  47-59, 

May  15,  1971.  1  fig,  9  tab,  5  ref. 

Descriptors:  *Seiches,  *Waves  (Water),  Surges, 
Numerical  analysis,  Equations,  Tides,  Ocean 
waves,  Lakes,  Mathematical  models. 

The  two-dimensional  modes  of  oscillation  of  a  fluid 
in  a  rectangular  basin  were  found  from  the 
linearized  equations  of  motion  in  terms  of  transport 
variables  by  employing  an  extension  of  Galekin's 
method.  The  depth  function  is  arbitrary  in  so  far  as 
the  vertical  accelerations  remain  negligible,  and  is 
chosen  as  a  first-degree  function  of  the  space  varia- 
bles to  illustrate  the  technique.  An  alternative  ap- 
proach, using  wave  height  as  the  dependent  varia- 
ble, is  also  given.  Comparison  with  one-dimen- 
sional-flow  theory  shows  errors  in  that  theory  of  up 
to  17%  or  more  when  the  depth  varies  within  the 
region.  (Knapp-USGS) 
W72-02031 


SPATIAL  STRUCTURE  OF  INERTIAL-PERIOD 
MOTIONS  IN  A  TWO-LAYERED  SEA,  BASED 
ON  OBSERVATIONS, 

Kiel     Univ.     (West     Germany).     Institut     fuer 

Meereskunde. 

F.  Schott. 

Journal  of  Marine  Research,  Vol  29,  No  2,  p  85- 

102,  May  5,  1971.  8  fig,  5  tab,  14  ref. 

Descriptors:     Seiches,     *Ocean     waves,     Winds, 
Waters  (Water),  Instrumentation,  ♦Hydrodynam- 
ics,   Currents    (Water),    Ocean    currents,    Ther- 
modine,  Thermal  stratification. 
Identifiers:  Inertia!  oscillations  (Oceans). 

Spatial  coherence  and  phase  relationships  of  iner- 
tial-period  motions  were  measured  using  4  current 
meters  in  the  northern  North  Sea  where  the  density 
profile  was  almost  two-layered.  The  inertial-period 
currents  showed  antiphase  between  the  upper  and 
lower  layers;  the  coherence  between  both  layers 
was  high.  The  inertial-period  temperature  fluctua- 
tions were  in  phase  throughout  the  thermocline.  In- 
ternal waves  are  generated  by  wind  and  have 
frequencies  that  are  higher  than  the  inertial 
frequency,  and  in  the  course  of  time  these  frequen- 
cies decay  to  the  inertial  frequency.  During  this 
frequency  variation,  the  vertical  components  of  the 
internal  waves  decline  more  quickly  than  do  the 
horizontal  currents.  Therefore,  the  current  oscilla- 
tions contain  more  energy  at  the  very  small  wave- 
numbers  than  do  the  temperature  fluctuations.  This 
is  demonstrated  by  the  horizontal  phase  differences 
of  currents  and  temperature  fluctuations.  For  one 
sudden  wind-stress  change,  high  forced  oscillations 
were  apparent  in  these  time  series,  but  after  only  a 
few  cycles  the  energy  of  the  forced  oscillations  had 
shifted  toward  the  zero  wave-numbers.  (Knapp- 
USGS) 
W72-02033 


NEW  EVIDENCE  OF  THE  EQUATORIAL  UN- 
DERCURRENT EAST  OF  THE  GALAPAGOS 
ISLANDS, 

Scripps  Institution  of  Oceanography,  LaJolla,  Calif. 

Inter-American  Tropical  Tuna  Commission. 

M.  R.  Stevenson,  and  B.  A.  Taft. 

Journal  of  Marine  Research,  Vol  29,  No  2,  p  103- 

115,  May  15,  1971.  4  fig,  2  tab,  15  ref. 

Descriptors:    'Ocean    currents,    'Pacific    Ocean, 
•Density  currents.  Salinity,  Ocean  circulation,  Cur- 
rents (Water),  Oceanography. 
Identifiers:  Equatorial  undercurrent. 

The  subsurface  current  beneath  the  Equatorial 
Front  between  the  Galapagos  Islands  and  Ecuador 
is  the  eastward  extension  of  the  Equatorial  Un- 
dercurrent. The  Undercurrent  extends  eastward  of 
the  Galapagos  and  may  be  found  within  1 10  km  of 


the  coast  of  Ecuador  and  northern  Peru.  It  is  possi- 
ble that  all  of  the  Undercurrent  water  is  not  found 
underneath  the  Front.  Some  portion  of  the  Un- 
dercurrent water  may  be  found  farther  south  of  the 
equator.  The  high-salinity  core  of  the  Undercurrent 
is  characterized  by  a  salinity  maximum  of  35.13- 
36.17  parts  per  thousand,  a  temperature  of  17.2 
deg  C,  and  a  thermosteric  anomaly  of  239  cl/ton;  it 
is  most  frequently  found  at  a  depth  of  68  m.  The 
Undercurrent  may  retain  eastward  velocities  of  up 
to  37  cm  sec.  (Knapp-USGS) 
W72-02034 


OBSERVATIONS  ON  SHORT-PERIOD  INTER- 
NAL WAVES  IN  MASSACHUSETTS  BAY, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Meteorology. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-02035 


ON    POTENTIAL    DENSITY    IN    THE    DEEP 
SOUTH  ATLANTIC  OCEAN, 

National  Marine  Fisheries  Service,  La  Jolla,  Calif. 

Fishery-Oceanography  Center. 

R.  J.  Lynn. 

Journal  of  Marine  Research,  Vol  29,  No  2,  p  171- 

177, May  15,  1971.  5  fig,  lOref. 

Descriptors:     *Density,     *Sea    water,     'Atlantic 
Ocean,    'Density   stratification,   Ocean   currents, 
Ocean   circulation,   Salinity,   Water   temperature, 
Thermal  stratification. 
Identifiers:  Potential  density  (Sea  water). 

There  is  a  great  contrast  between  the  relative  dis- 
tributions of  potential  density  referred  to  o 
decibars  and  of  potential  density  referred  to  4000 
decibars  in  the  deep  water  of  the  South  Atlantic 
Ocean.  Both  parameters  are  useful  in  a  descriptive 
analysis  of  deep  water;  the  former  is  an  identifier  of 
water  origin,  the  latter  graphically  displays  stability 
in  the  deep  ocean  and  can  be  used  to  infer  deep- 
ocean  geostrophic  flow.  (Knapp-USGS) 
W72-02037 


A     STABLE     SPAR-BUOY     PLATFORM     FOR 
MOUNTING  INSTRUMENTATION, 

Naval  Underwater  Systems  Center,  Newport,  R.  I. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-02039 


PACIFIC    BOTTOM    WATER:    PENETRATION 
EAST  AROUND  HAWAII, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Earth  and  Planetary  Sciences. 
J.  M.  Edmond,  Y.  Chung,  and  J.  G.  Sclater. 
Journal  of  Geophysical  Research,  Vol  76,  No  33,  p 
8089-8097,  November  20,  1971.  9  fig,  16ref.ONR 
Contract  N0014-67-A-0204-0048. 

Descriptors:  'Ocean  currents,  'Ocean  circulation, 
'Pacific  Ocean,  Hawaii,  Oceanography,  Currents 
(Water),  Water  temperature,  Bathymetry,  Topog- 
raphy, Mixing. 
Identifiers:  Pacific  bottom  water. 

A  narrow  eastward  bottom  current  flows  along  the 
southern  flanks  of  the  mid-Pacific  mountains, 
through  a  deep  passage  10  km  wide  south  of 
Horizons  guyot  and  on  around  the  southeastern 
end  of  the  Hawaiian  chain.  Deviations  of  the  abys- 
sal water  temperature  profiles  from  normal 
adiabatic  type  to  highly  subadiabatic  are  evidence 
of  continuous  input  of  a  cold  bottom  water  layer. 
Abrupt  changes  in  the  vertical  gradients  of  tem- 
perature and  dissolved  constituents  mark  the  boun- 
dary between  the  Bottom  Water  and  the  Deep 
Water.  (Knapp-USGS). 
W7  2-02040 


WATER  EXCHANGE  AT  THE  MOUTH  OF  THE 
GULF  OF  CALIFORNIA, 

Florida  State  Univ . ,  Tallahassee  .Dept.  of  Oceanog- 
raphy. 
C.  E.  Warsh,  and  K.  L.  Warsh. 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


Journal  of  Geophysical  Research,  Vol  76,  No  33,  p 
8098-8106,  November  20,  1971.  7  fig,  1  tab,  14 
ref. 

Descriptors:  'Water  balance,  *Currents  (Water), 
♦Ocean  currents,  *Ocean  circulation,  Density  cur- 
rents, Stratification,  Salinity,  Hydrologic  budget, 
Water  temperature,  Evaporation,  Rainfall. 
Identifiers:  *Gulf  of  California,  *Geostrophic 
flows. 

Computations  for  water  mass  exchange  at  the 
mouth  of  the  Gulf  of  California  were  based  on  a 
model  that  considers  only  geostrophic  flow  with  a 
reference  level  adjusted  to  obtain  agreement 
between  inflow  and  outflow.  The  minimum  trans- 
ports are  2.57  to  3.65  Sv.  The  difference  between 
the  average  salinity  of  the  outflow  and  the  inflow  is 
zero  for  May  1959,  negative  for  July  1967,  and 
positive  for  February  1957.  The  average  of  the 
three  values  is  negative,  which  would  indicate  that 
precipitation  and  runoff  exceeds  evaporation.  (K- 
napp-USGS) 
W72-02041 


SURFACE-WATER  RESOURCES  OF  THE  OB 
RIVER  AND  OB-IRTYSH  INTERFLUVE  (RE- 
SURSY  POVERKHNOSTNYKH  VOD  R.  OBI  I 
OB'-IRTYSHSKOGO  MEZHDURECH'YA), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  04A. 
W72-02065 


FORMATION  OF  SPRING  RUNOFF  IN  THE 
VASYUGAN'YE  (O  FORMIROVANII  VESEN- 
NEGO  STOKA  V  USLOVIYAKH  VASYUGAN- 

'YA), 

Tomsk  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02068 


SALINITY  OF  SURFACE  WATER  IN  THE 
LOWER  COLORADO  RIVER  -  SALTON  SEA 
AREA, 

Geological  Survey,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-02074 


FLOODS        IN        HARVARD        SOUTHWEST 
QUADRANGLE,  NORTHEASTERN  ILLINOIS, 

Geological  Survey,  Oak  Park,  111. 

R.  T.  Mycyk,  and  R.  S.  Grant. 

Geological  survey  Open-file  report,  August  1971. 

10  fig,  1  plate,  3  tab,  1  ref. 

Descriptors:    *Floods,    "Flood    damage,    *Flood 

plains,  "Illinois,  Regional  flood,  Flood  forecasting, 

Flood    control,    Historic   flood,    Peak    discharge, 

Stream  gages,  Flow  measurement. 

Identifiers:     Flood     recurrence    intervals,     Flood 

profiles. 

Floods  in  Harvard  Southwest  quandrangle, 
northeastern  Illinois  are  described  to  aid  in  solving 
local  flood  problems  and  in  planning  the  best 
utilization  of  flood-prone  lands.  Maps,  profiles, 
cross  sections  and  other  material  relating  the  extent 
of  past  flooding  to  floods  which  might  occur  in  the 
future  are  based  on  available  records  of  rainfall,  ru- 
noff, historical  flood  heights  and  other  technical 
data.  The  total  program  includes  part  of  Cook 
County,  nearly  all  of  Kane  and  Will  Counties,  and 
all  of  Du  Page,  Lake  and  McHenry  Counties.  There 
are  several  depressions  and  lowland  areas  in  the 
quadrangle  where  surface  water  accumulates 
because  of  inadequate  drainage  into  the  streams. 
Frequency  and  depth  of  flooding  in  these  areas  are 
unrelated  to  the  water-surface  elevation  along  the 
streams.  Some  areas  are  flooded  only  briefly  after 
periods  of  heavy  rainfall  or  snowmelt,  whereas 
others  remain  inundated  continuously,  depending 
largely  upon  the  rate  of  evaporation  and  seepage 
into  the  ground.  ( Woodard-USGS) 
W72-02085 


MODEL   OF   SPRING   RUNOFF   FORMATION 

AND   ITS   APPLICATION   TO   HYDROGRAPH 

FORECASTING    (MODEL'    FORMIROVANIYA 

VESENNEGO  STOKA  I  YEYE  REALIZATSIYA 

DLYA  PROGNOZA  GIDROGRAFA), 

Gidrometeorologicheskii  Nauchno-Issledovatelskii 

Tsentr,  Leningrad  (USSR). 

Ye.  G.  Popov,  A.  P.  Zhidikov,  A.  G.  Levin,  and  N. 

S.  Nechayeva. 

Meteorologiya  i  Gidrologiya,  No  6,  p  92-101 ,  June 

1971.  3  fig,  1  tab,  4  ref. 

Descriptors:      *Runoff,      *Runoff      forecasting, 
"Hydrographs,    "Model    studies,    Water   storage, 
Discharge  (Water),  Melt  water,  Snowmelt,  Snow, 
River  basins. 
Identifiers:  "USSR. 

Spring-runoff  hydrographs  for  an  open  basin  (the 
Oka  River  up  to  Ore)  and  for  a  forested  basin  (the 
Neya  River  up  to  Buslayevo)  were  defined  in  a 
model  on  the  basis  of  statistical  descriptions  of  the 
distribution  of  water  storage  in  snow  for  the  periods 
1949-65  and  1936-65,  respectively.  Four  assump- 
tions were  included  in  the  model:  ( 1 )  the  maximum 
amount  of  water  temporarily  stored  under  snow 
results  in  a  maximum  increase  in  runoff  during  the 
period  of  high  water;  (2)  the  temporary  storage  of 
water  under  snow  ceases  when  the  extent  of  the 
basin  area  covered  by  snow  is  85-90%;  (3)  the 
discharge  of  temporarily  stored  water  begins  when 
the  index  of  basin  area  coverage  by  snow  is  85-90% 
and  ceases  when  the  index  is  15-20%;  and  (4)  the 
rate  of  decline  in  water  storage  is  approximated  by 
a  function  of  a  hyperbolic  cosine.  The  forecast  re- 
liability of  the  model  was  evaluated  on  the  basis  of 
the  integral  of  the  squares  of  the  difference 
between  computed  and  actual  water  discharges  and 
was  considered  optimal  when  the  integral  was 
minimal.  (Josefson-USGS) 
W72-02096 


HYDROLOGY   AND  WATER  RESOURCES  IN 
ARIZONA  AND  THE  SOUTHWEST,  VOLUME  I. 

American  Water  Resources  Association. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02212 


AUGMENTING  ANNUAL  RUNOFF  RECORDS 
USING  TREE-RING  DATA, 

Arizona     Univ.,     Tucson.     Lab.     of    Tree-Ring 

Research. 

C.  W.  Stockton,  and  H.  C.  Fritts. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 

the   Southwest,   Proceedings,    Arizona   Section   - 

American  Water  Resources  Association,  and  the 

Hydrology  Section  -  Arizona  Academy  of  Science, 

April  22-23,  1971,  Tempe,  Vol  1,  p  1-12,  1971.  4 

fig,  10  ref. 

Descriptors:  *Runoff,  Climatic  data,  *Statistical 
models,  *  Mathematical  studies,  Watersheds 
(Basins),  Arizona,  New  Mexico,  Precipitation  (At- 
mospheric), Temperature,  Evapotranspiration, 
Seasonal,  Spatial  distribution,  Time  series  analysis, 
Sampling,  Correlation  analysis,  Regression  analy- 
sis, Variability,  Arid  lands,  Hydrologic  data. 
Identifiers:  "Analysis  of  covariance,  "Principal 
components  analysis. 

Statistical  analyses  of  existing  hydrologic  records 
suffer  from  the  problem  that  such  records  are  of 
relatively  short  duration,  and  therefore  may  not 
necessarily  be  random  samples  of  the  infinite  popu- 
lation of  events.  On  the  hypothesis  that  tree-ring  se- 
ries and  runoff  series  respond  to  a  common  cli- 
matic signal  or  signals  that  permit  prediction  of  an- 
nual runoff  from  annual  ring-width  index,  tree-ring 
data  are  used  to  extend  available  runoff  records 
backwards  in  time  to  permit  more  accurate  esti- 
mates of  the  3  most  common  statistics  used  in 
hydrology:  the  mean ,  the  variance  and  the  1  st  order 
correlation.  It  is  assumed  that  both  series  are 
generated  by  the  climatic  parameters  of  precipita- 
tion, temperature,  evapotranspiration,  seasonal 
regime  and  spatial  distribution.  Of  major  concern 
in  the  reconstruction  of  annual  runoff  series  from 
tree-ring  records  was  the  difference  in  persistence 


within  each  of  the  2  series.  A  matrix  of  the  tree-rin 
data  was  constructed,  lagged  up  to  3  times  an 
principal  components  were  extracted.  The  covaria 
tion  in  this  matrix  was  then  decomposed  by  extract 
ing  the  eigen-vectors,  and  multiple  regression  wa 
then  used  to  weight  the  respective  series  and  th 
differences  in  persistence  were  determined.  Thi 
method  was  applied  to  watersheds  of  divers 
characteristics  and  improved  estimates  of  the  mea 
and  variance  were  obtained.  (See  also  W72-0221 2 
(Casey-Arizona) 
W7  2-022 13 


CONDITIONAL  STREAMFLOW  PROBABILIT 
DISTRIBUTIONS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  an 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  06A. 
W7  2-02223 


A  STOCHASTIC  ANALYSIS  OF  FLOWS  Ol 
RILLITO  CREEK, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  an 
Water  Resources. 

N.  E.  Baran,  D.  C.  Kisiel,  and  L.  Duckstein. 
In:  Hydrology  and  Water  Resources  in  Arizona  an 
the  Southwest,  Proceedings,  Arizona  Sectioi 
American  Water  Resources  Association  and  th 
Hydrology  Section-Arizona  Academy  of  Scienci 
April  22-23,  1971, Tempe,  Vol  l,p  171-210,  197 
3  fig,  7  tab,  5  ref.  OWRR  B-007-ARIZ  (20). 

Descriptors:  "Stochastic  processes,  "Model  sti 
dies,  "Statistical  models,  "Ephemeral  stream 
"Streamflow,  Arid  lands,  Arizona,  Regressic 
analyses,  Correlation  analyses,  Intermittei 
streams,  Probability,  Hydrographs,  Flow  charai 
teristics,  Time  series,  Analysis,  Runoff  forecastin; 
Simulation  analysis. 

Identifiers:  "Analysis  of  variance,  "Antecedent  di 
periods. 

In  order  to  construct  a  simulation  model  f( 
ephemeral  streamflow  and  to  examine  in  depth  tf 
problem  of  the  worth  of  data  for  that  model,  me; 
surements  of  the  ephemeral  streamflow  of  Rillil 
Creek,  Tucson,  were  analyzed  for  the  period  193: 
1965.  The  simulation  model  was  based  on  sever 
hypotheses:  (1)  flow  durations  and  their  succeei 
ing  dry  periods  (time  when  no  flow  is  present)  ai 
independent;  (2)  the  distribution  of  the  lengths  i 
the  dry  periods  and  flows  is  stationary  over  a  ce 
tain  period  of  the  year  (summer);  (3)  stationai 
probability  distributions  for  flow  durations  and  f< 
dry  period  lengths  can  be  derived.  A  relate 
problem  was  how  to  derive  a  simulation  model  fi 
the  total  amount  of  flow  (in  acre-ft)  within  1  flo 
period.  Three  variables  were  considered:  flow  & 
ration  (minutes),  peak  intensity  of  flow  (cu  ft/sei 
and  antecedent  dry  period-minutes  (ADP 
Because  the  assumption  of  variance  constancy  do< 
not  hold,  a  multiplicative  regression  model  w; 
used.  Using  an  analysis  of  variance,  which 
described  in  detail,  the  worth  of  the  3  kinds  of  da 
were  examined  in  relation  to  total  flow.  It  was  co 
eluded  that  there  are  at  least  5  times  during  tl 
year  when  the  flow  intervals  differ  significantl 
and  the  ADP  is  not  important  in  determining  flo 
volume  because  of  the  Poisson  flow  arrival  rate 
summer.  Events  occur  at  random  and  are  n 
clustered  as  in  summer,  indicating  that  chann 
moisture  does  not  differ  much  between  flow  even! 
(See  also  W72-02212)  (Casey-Arizona) 
W72-02224 

2F.  Groundwater 


URANIUM     AND     TRITIUM     AS     NATURA 
TRACERS  IN  THE  FLORIDAN  AQUIFER, 

Florida  State  Univ.,  Tallahasse.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-01696 


10 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


DISTRIBUTION  OF  GEOTHERMAL  HEAT 
A  SHALLOW  AQUIFER, 

nois  Geological  Survey,  Urbana. 

Cartwright. 

ological  Society  of  American  Bulletin,  Vol  82, 

,  11,  p  3197-3200,  November  1971.  2  fig,  1  tab, 

ef.  ' 

scriptors:  *Heat  transfer,  *Groundwater  move- 
nt, *Illinois,  Glacial  drift,  Aquifers,  Heat  flow, 
Ivection,  Mass  transfer,  Geothermal  studies, 
ithematical  models,  Water  temperature,  Tem- 
rature. 

«  distribution  of  temperature  within  the  litho- 
dere  can  be  significantly  affected  by  the  move- 
snt  of  water.  A  mathematical  model  for  the  effect 
a  shallow  confined  aquifer  in  Illinois  on  the  soil 
nperature  compared  with  field  data  suggests  that 
out  10  percent  of  the  geothermal  heat  was  being 
distributed.  The  quantity  of  geothermal  heat 
distributed  by  moving  water  in  a  shallow  aquifer 
pends  on  the  velocity  of  fluit  movement  and  the 
ermal  properties  of  the  rockfluid  complex.  (K- 
pp-USGS) 
72-01720 

IANSMISSIVITY  TRACTS  IN  THE  COASTAL 
.AIN  AQUIFERS  OF  MARYLAND, 

aryland  Geological  Survey,  Baltimore. 
J.  Hansen. 

mtheastern  Geology,  Vol  13,  No  3,  p  127-149, 
ctoberl971.  11  fig,  58  ref. 

escriptors:  *Hydrogeology,  'Aquifer  charac- 
ristics,  'Tranmissivity,  *Maryland,  'Coastal 
ains.  Aquifers,  Alluvium,  Groundwater  move- 
ent,  Water  yield,  Stratigraphy,  Sedimentation, 
tlantic  coastal  plain, 
lentifiers:  Coastal  plain  aquifers. 

he  Coastal  Plain  sediments  of  Maryland  exhibit 
iree  major  transgressive-regressive  sedimentary 
fdes.  In  these  cycles  three  major  lithotopes  are 
speated.  Regional  transmissivity  tracts  (areas  of 
igh  transmissivity)  characteristic  of  the  non- 
larine  lithotope  are  generally  subparallel  to  the  re- 
ional  dip.  Formations  of  the  marine  lithotope  ex- 
ibit  tracts  subparallel  to  the  regional  strike.  The 
ip  orientation  suggests  a  predominance  of  fluvial 
lput  during  deposition;  the  strike  orientation  sug- 
ests  marine  redistribution.  Some  transmissivity 
racts  occupy  axial  portions  of  a  major  landward 
xtension  of  the  Baltimore  Canyon  Trough,  sug- 
esting  coarse  detrital  input  from  a  long  existing 
roto-Susquehanna  drainage  system.  (Knapp- 
JSGS) 
V72-01730 


ordinate  to  the  development  of  secondary  porosity 
in  the  aquifer.  Such  porosity  is  well  displayed  im- 
mediately below  the  water  table  in  the  Miami 
oolite.  Nearly  three  feet  of  residual  quartz  sand 
could  theoretically  have  been  produced  by  the 
weathering  and  lowering  of  the  surface  of  the 
Miami  oolite.  (Knapp-USGS). 
W72-01731 


TIME  IN  TRANSIT  OF  WATER  MOVING  VER- 
TICALLY FOR  GROUND  WATER  RECHARGE, 

Arizona    Univ.,    Tucson.    Dept.    of    Agricultural 

Chemistry  and  Soils. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-01750 


CHANGE  OF  CHLORIDE  CONTENT  OF 
WATER  IN  RESPONSE  TO  PUMPING  IN  THE 
ARTESIAN  AQUIFER  IN  THE  ROSWELL-EAST 
GRANT  PLAINS  AREA,  CHAVES  COUNTY, 
NEW  MEXICO, 

New  Mexico  State  Engineer  Office,  Alburquerque. 
For  primary  bibliographic  entry  see  Field  04B. 
W7  2-0 1751 


The  relationship  between  time  of  flow  in  Rillito 
Creek,  an  ephemeral  stream  near  Tucson,  Arizona, 
and  water  levels  in  nearby  wells  was  defined  and  a 
mathematical  model  of  the  underlying  aquifer  was 
formulated.  A  digital  computer  program  was  used 
to  determine  model  parameter  values  which  most 
closely  duplicated  measured  groundwater  surface 
profiles.  Values  obtained  were:  effective  channel 
width,  150  feet;  permeability,  0.0022  feet  per 
second;  porosity,  0.20;  and  infiltration,  3.8  feet  per 
day.  Computer  water  levels  agreed  closely  with 
measured  values  for  another  recharge  period.  Field 
results  show  that  the  displacement  of  chloride  ap- 
plied in  irrigation  water  can  be  quantitatively  pre- 
dicted by  linking  the  equations  of  solute  and  water 
movement  through  an  unsaturated  soil.  Geophysi- 
cal methods  were  examined  for  determining 
groundwater  volumes  in  alluvial  basins  and  coeffi- 
cients of  storage.  Correlation  of  gravity  changes 
with  coefficient  of  storage  indicates  that  the  gravity 
method  may  be  used  for  aquifers  which  have  high 
coefficients  of  storage  and  in  which  the  water  table 
rises  or  declines  20  feet  or  more.  ( Woodard-USGS) 
W72-01781 


:HEMICAL  WEATHERING  OF  THE 
HSCAYNE  AQUIFER,  DADE  COUNTY, 
iTORIDA, 

:olorado    Univ.,    Boulder.    Dept.    of   Geological 

Sciences. 

).  D.  Runnells. 

Southeastern  Geology,  Vol  13,  No  3,  p  167-174, 

October  1971.  3  fig,  10  ref. 

Descriptors:  'Weathering,  'Limestones, 

•Aquifers,  'Florida,  Water  chemistry,  Leaching, 
Porosity,  Groundwater  movement,  Aquifer  charac- 
teristics,    Water     table,     Karst,     Hydrogeology, 
Permeability. 
Identifiers:  Biscayne  aquifer  (Fla). 

Die  content  of  calcium  dissolved  in  rainwater  in 
Dade  County,  Florida,  is  about  0.6  ppm,  whereas 
the  shallow  groundwater  contains  an  average  of 
77.2  ppm  dissolved  calcium.  This  difference  in  dis- 
solved calcium  is  the  result  of  the  chemical 
weathering  within  the  Biscayne  aquifer.  A  theoreti- 
cal total  thickness  of  24  feet  of  limestone  could 
have  been  removed  by  chemical  weathering  since 
deposition  and  sub-aerial  exposure  of  the  Miami 
oolite  about  1 30,000  years  ago.  The  general  lack  of 
a  karst  topography  in  this  area  suggests  that  the  ac- 
tual lowering  of  the  surface  has  probably  been  sub- 


SALINE  LAKE  BASINS  OF  THE  SOUTHERN 
HIGH  PLAINS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 
C.C.Reeves. 

In:  Saline  Water,  Mattox,  R.  B.  (ed.),  AAAS,  Com- 
mittee on  Desert  and  Arid  Zones  Research,  Con- 
tribution No  1 3,  p  64-70,  1970.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Lake  basins,  'Saline  lakes,  'Sodium 
sulfate,  'Great  Plains,  'Saline  water  systems,  Tex- 
as, Salts,  Gypsum,  Geologic  formations,  Geologic 
time. 
Identifiers:  'Lacustrine  fills. 

About  30  large  lake  basins  of  Pleistocene  origin  are 
found  in  the  southern  High  Plains.  These  large  plu- 
vial basins  contain  thick  lacustrine  fills  with  bedded 
salts  and  large  quantities  of  saline  water.  Composi- 
tion of  these  salts  is  mainly  restricted  to  gypsum  or 
solium  sulfate.  The  sodium  sulfate  beds  are 
restricted  to  the  uppermost  parts  of  the  lacustrine 
section  while  the  bedded  gypsum  occurs  at  various 
levels.  The  widespread  distribution  of  gypsum  in  all 
of  the  lake  basins  indicates  that  the  sodium  concen- 
tration and  not  the  sulfate  concentration  probably 
was  the  critical  factor  for  the  occurrence  of  the 
bedded  sodium  sulfates.  Various  evidence  indicates 
that  the  sodium  sulfates  were  deposited  by  super- 
saturation  during  a  severe  short-term  cold  snap.  It 
appears  that  the  Ogallala  aquifer  downslope  (SE) 
from  every  one  of  the  large  pluvial  lake  basins  has 
been  contaminated  by  the  saline  lake  waters  or  the 
saline  lacustrine  deposits.  This  has  severe  ramifica- 
tions with  respect  to  the  plan  to  import  water  to  the 
southern  High  Plains  for  municipal  water  and  to  in- 
sure continuation  of  irrigated  agriculture.  It  ap- 
pears that  any  current  water  storage  plan  would 
result  in  contamination  by  salts  from  the  large  plu- 
vial basins.  (See  also  W72-01749)  (Casey- 
Arizona) 
W72-01752 

MEASUREMENT  AND  ANALYSIS  OF  UNSATU- 
RATED FLOW  AND  GROUNDWATER  SUR- 
FACE PROFILES  RELATED  TO  RECHARGE 
AND  WITHDRAWALS, 

Arizona  Univ.,  Tucson. 

D.  D.  Evans,  W.  G.  Matlock,  H.  K.  Qashu,  J.  S. 
Sumner,  and  A.  W.  Warrick. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  708,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Arizona  University  Project  Comple- 
tion Report,  August  1971.  29  p,  7  fig,  2  tab,  4  ref. 
OWRRA-017-ARIZO). 

Descriptors:  'Surface-groundwater  relationships, 
'Ephemeral  streams,  'Water  wells,  'Water  level 
fluctuations,  'Arizona,  Groundwater,  Withdrawal, 
Groundwater  recharge.  Unsaturated  flow,  Ground- 
water movement,  Mathematical  models,  Computer 
programs,  Aquifer  characteristics. 


NONLINEAR  DUPUIT  EQUATIONS  FOR  THE 
PHREATIC  SURFACE  OF  A  SEMI-INFINITE 
AQUIFER, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Physics. 
IGyuk.andR.  Williams. 

Water  Resources  Bulletin,  Vol  7,  No  5,  p  969-980, 
October  197 1 .  7  fig,  1  tab,  3  ref. 

Descriptors:  'Dupuit-Forchheimer  theory,  'Equa- 
tions, 'Computer  programs,  'Groundwater  move- 
ment, 'Numerical  analysis,  Drawdown,  Water 
levels,  Infiltration,  Percolation,  Linear  pro- 
gramming. 

In  a  new  approach  to  the  nonlinear  equations  for 
the  phreatic  surface  of  groundwater  flow  from  or 
into  a  reservoir,  the  differential  equation  is  con- 
verted into  an  equivalent  integral  equation,  which 
is  then  solved  by  a  method  of  iteration.  Exact 
results  can  be  obtained  for  both  drawdown  and  in- 
filtration, including  the  special  case  of  groundwater 
penetration  into  dry  soil.  The  integrations  involveo 
are  of  very  simple  type  and  computer  calculations 
are  straightforward.  (Knapp-USGS) 
W7  2-02004 


OVERPUMPED  ARTESIAN  WELLS  AMONG  A 
WELL  GROUP, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02005 


GEOCHEMICAL       INTERPRETATIONS       OF 
GROUNDWATER  FLOW  SYSTEMS, 

Geological  Survey,  Washington,  DC 

For  primary  bibliographic  entry  see  Field  02K. 

W72-02007 


AN  ALGORITHM  FOR  LEAST  SQUARES 
ANALYSIS  OF  DRAWDOWN  IN  OBSERVA- 
TION WELLS, 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-02008 


CONCENTRATION 


GRADIENTS 


IN 


AQUIFERS, 

Tulsa  Univ.,  Okla. 

M.K.Kemp. 

Oklahoma    State    University,    Water    Resources 

Research    Institute,    Research    Project   Technical 

Completion  Report,  1971.  7  p,  2  fig,  1  tab,  2  ref. 

OWRRA-025-OKLA(1). 

Descriptors:     'Thermal     properties,     'Aquifers, 
'Pumping,     'Groundwater,     'Oklahoma,     Elec- 
trolytes, Clays,  Membranes,  Analytical  techniques. 
Brines. 
Identifiers:  'Thermal  pumping,  Thermal  dynamics. 
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Field  02— WATER  CYCLE 
Group  2F — Groundwater 


An  investigation  of  the  effects  of  a  thermal  gradient 
on  the  transfer  of  electrolyte  across  clay  mem- 
branes to  determine  the  role  of  thermal  pumping 
on  the  observed  concentration  increase  of  subsur- 
face brin  with  depth  showed  little,  if  any,  transport 
for  Wyoming  Bentonite  membranes  with  dilute 
sodium  chloride  solutions.  Preliminary  electromo- 
tive force  measurements  with  Ag/AgCl  electrodes 
indicate  an  increasing  potential  with  increasing 
temperature  gradient  (hot  side  positive).  This 
result  indicates  that  transport  should  occur.  The 
absence  of  transport  may  be  indicative  of  a  very 
slow  process.  (Woodard-USGS) 
W72-02055 


DYNAMIC  FLUID  LOSS  DURING  VISCOUS 
FLOW  THROUGH  A  POROUS  VERTICAL 
SLOT, 

Howard  Univ.,  Washington,  D.C.  Dept.  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-O206O 


INVESTIGATIONS  OF  MOISTURE  EXCHANGE 
IN  THE  ZONE  OF  AERATION  IN  IRRIGATED 
LAND  (ISSLEDOVANIYA  VLAGOOBMENA  V 
ZONE  AERATSII  NA  OROSHAYEMYKH  ZEM- 
LYAKH), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  04A. 
W72-02070 


GROUND  WATER  FOR  IRRIGATION  IN  THE 
BROOTEN-BELGRADE  AREA,  WEST-CE- 
NTRAL MINNESOTA, 

Geological  Survey,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-0207I 


IODINE  AND  ALGAE  IN  SEDIMENTARY 
ROCKS  ASSOCIATED  WITH  IODINE-RICH 
BRINES, 

Bureau   of  Mines,   Bartlesville,   Okla.    Petroleum 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-02073 


A  PRELIMINARY  EVALUATION  OF 
HYDROLOGIC  CONDITIONS  OF  THE  LAKE- 
LAND RIDGE  AREA  OF  POLK  COUNTY, 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02O86 


GROUND-WATER  EXPLORATION,  BEAVER 
CREEK  VALLEY  NEAR  KENAI,  ALASKA, 

Geological  Survey,  Anchorage,  Alaska. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02087 


TEST  OF  THE  STROEBEL  SPRING  -  A  SUP- 
PLEMENTARY STUDY  OF  THE  FORT  CAR- 
SON EXPANSION  PROJECT,  CIVIL  ACTION 
NO.  8920,  TRACT  NO.  202,  EL  PASO  COUNTY, 
COLORADO, 

Geological  Survey,  Lawrence,  Kans. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-02088 


PROSPECTS  OF  UTILIZING  GROUNDWATER 

OF    THE    SOUTHEASTERN    PART    OF    WEST 

SIBERIA     (PERSPEKTIVY     ISPOL'ZOVANIYA 

PODZEMNYKH     VOD     YUGO-VOSTOCHNOY 

CHASTI  ZAPADNOY  SIBIRI), 

Novosibirsk  Territorial  Geological  Administration 

(USSR). 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02I02 


HYDROGEOLOGIC  FACTORS  INFLUENCING 
WELL  YIELDS  IN  FOLDED  AND  FAULTED 
CARBONATE  ROCKS  IN  CENTRAL  PENNSYL- 
VANIA, 

Pennsylvania  State  Univ.,  University  Park.  Mineral 

Conservation  Section. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-021I5 


HYDROLOGY   AND   WATER   RESOURCES   IN 
ARIZONA  AND  THE  SOUTHWEST,  VOLUME  I. 

American  Water  Resources  Association. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02212 


UNCERTAINTIES  IN  DIGITAL-COMPUTER 
MODELING  OF  GROUNDWATER  BASINS, 

Geological   Survey,   Tucson,   Ariz.;   and   Arizona 

Univ.,   Tucson.    Dept.   of  Hydrology   and   Water 

Resources. 

J.  S.  Gates,  and  C.  C.  Kisiel. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 

the    Southwest,    Proceedings,    Arizona   Section   - 

American  Water  Resources  Association  and  the 

Hydrology  Section  -  Arizona  Academy  of  Science, 

April  22-23,  1971,  Tempe,  Vol  I,  p  29-41,  1971.  1 

fig,  1  tab,  1  ref. 

Descriptors:  "Model  studies,  'Groundwater  basins, 
"Computer  models,  *  Mathematical  studies, 
*  Probability,  Arid  lands,  Arizona,  Sampling,  Deci- 
sion making.  Data  processing,  Storage  coefficient, 
Transmissivity,  Water  levels.  Discharge  (Water), 
Recharge. 

Much  future  computer  modeling  of  the  responses 
of  groundwater  to  water  development  stresses  may 
be  poorly  done  if  the  errors  and  limitations  of 
digital  models  are  not  fully  appreciated  by  ground- 
water hydrologists.  Two  digital  models  were  con- 
structed of  the  Tucson  Basin,  one  with  1 ,890  nodes 
of  1/4  square  mile  area  each  and  one  with  509 
nodes  of  1  square  mile  each.  The  starting  point  for 
the  digital  model  was  the  2-dimensional,  linear, 
parabolic,  time-and  space-invariant  differential 
equation  of  incompressible  flow  through  porous 
media.  An  explicit  finite-difference  equivalent  was 
determined,  and  a  set  of  1,890  equations  were  put 
in  implicit  form  and  solved  on  a  computer  in  less 
than  20  seconds  at  a  cost  of  2.00  dollars.  The  errors 
associated  with  the  model  are  discussed.  In  decid- 
ing what  new  data  collected  in  the  Tucson  Basin 
would  give  the  most  improvement  in  the  digital 
model,  a  statistical  decision  theory  approach  was 
utilized  in  which  expected  opportunity  loss  and  ex- 
pected worth  of  sample  were  calculated  for  5  varia- 
bles. The  data  was  computed  using  about  110 
seconds  of  computer  time,  costing  about  1  3.00  dol- 
lars. This  technique  has  the  advantage  of  including 
basin  dynamics  in  estimating  worth  of  additional 
data  by  means  of  using  the  digital  model  to  com- 
pute all  values  of  predicted  and  'true'  water  levels 
included  in  the  loss  function.  (See  also  W72- 
022  12)  (Casey-Arizona) 
W72-02215 


THE  OCCURRENCE  OF  THERMAL  GROUND- 
WATER IN  THE  BASIN  AND  RANGE 
PROVINCE  OF  ARIZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
J.J.Wright. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  197  I  .Tempe,  Vol  l.p  269-290,  1971. 
4  fig,  1  tab,  26  ref. 

Descriptors:  *Geothermal  studies,  "Thermal  water, 
"Arizona,  "Distribution  patterns,  Arid  lands, 
Hydrogeology,  Geomorphology,  Thermal  stratifi- 
cation. Bedrock,  Faults  (Geology),  Meteoric 
water. 
Identifiers:  "Geothermal  gradients. 


The  distribution  of  groundwater  having  tempera- 
ture considered  to  be  higher  than  normal  is  ex- 
amined on  a  regional  basis.  Much  of  the  work  was 
done  by  searching  the  literature  and  examining 
USGS  records.  The  geographic  distribution  of  ths 
thermal  waters  is  reviewed;  relation  to  structure 
geothermal  gradients  and  water  quality  ar« 
discussed.  Current  and  past  utilization  of  therma 
water  from  both  springs  and  wells  of  the  state  has 
never  been  very  extensive.  Conclusions  were:  (1] 
the  occurrence  of  thermal  water  in  the  state  is 
closely  allied  to  major  structural  elements,  espe- 
cially major  fault  zones;  (2)  geothermal  gradients 
vary  widely  from  place  to  place;  (3)  the  extent  ol 
'bedrock'  influence  on  thermal  water  occurrence  is 
difficult  to  ascertain;  (4)  most  thermal  water  ir 
southern  Arizona  is  derived  from  meteoric  water, 
( See  also  W 72-022 1 2 )  (Casey- Arizona ) 
W72-02229 

2G.  Water  in  Soils 


EFFECTS  OF  RECENT  AND  PAST 
PHOSPHATE  FERTILIZATION  ON  THE 
AMOUNT  OF  PHOSPHORUS  PERCOLATING 
THROUGH  SOIL  PROFILES  INTO  SUBSUR- 
FACE WATERS, 

Missouri  Univ.,  Columbia.  Dept.  of  Agronomy. 
R.  W.  Blanchar,  and  C.  W.  Kao. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  702,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Missouri  Water  Resources  Research 
Center,  Completion  Report,  July  22,  1971.  98  p,  6 
fig,  17  tab,  88  ref.  OWRR-A-031-MO  ( 1 ). 

Descriptors:      "Phosphate,      "Phosphorus,      "Soil 
chemistry,  "Sorption,  Phosphorus  compounds,  Soil 
profiles,    Soil    treatment,    "Fertilizers,    Soil    con- 
tamination effects,  Path  of  pollutants. 
Identifiers:  "Phosphorous  fixation,  Mexico  soil. 

The  distribution  of  phosphorus  in  a  unfertilized  and 
fertilized  Mexico  soil  was  measured.  After  82  years 
of  phosphate  fertilization  the  added  phosphate  was 
found  in  Ap  (0-9  inch),  smaller  amounts  in  the  A 
and  B  and  B2  (9-34  inch),  and  large  amounts  in  the 
B3  and  CI  (34-54  inch)  horizons.  No  added 
phosphate  was  found  below  54  inches.  The  data  in- 
dicated that  the  distribution  of  added  phosphorus 
was  similar  to  that  of  the  original  phosphorus  in  the 
soil  profile.  The  phosphorus  adsorption  capacities 
of  fertilized  and  unfertilized  soils  were  similar. 
These  data  indicate  that  82  years  of  phosphorus 
fertilization  nearly  doubled  total  phosphate,  but  did 
not  change  the  ability  of  the  soil  to  adsorb  addi- 
tional phosphate.  Solubility  studies  indicated  that 
phosphate  levels  in  the  soil  solution  were  con- 
trolled by  the  solubility  of  strengite.  Apparently 
those  factors  which  influence  the  solubility  of  iron 
phosphates  will  control  the  solubility  and  move- 
ment of  phosphate  in  the  Mexico  soil. 
W72-01691 


MOVEMENT    AND   ADSORPTION    OF    PESTI- 
CIDES IN  STERILIZED  SOIL  COLUMNS, 

Florida     Univ.,     Gainsville.      Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01697 


C02  AND  02  CONTENTS  IN  THE  SOIL  AND 
GROUNDWATERS  OF  THE  TERRITORY 
AROUND  THE  RYBINSK  RESERVOIR,  (IN 
RUSSIAN), 

Z.  N.  Gromova. 

Tr  Darvinskogo  Cos  Zap.  9.  260-266.  1 968. 
Identifiers:  Carbon  dioxide,  Oxide,  Oxygen,  Reser- 
voir, Rybinsk,  Soil,  Territory,  USSR. 

The  C02  content  increased  during  the  growing 
season,  while  its  02  content  decreased.  In  high 
water  tables  (in  the  humus  layer),  the  02  content 
was  much  loser,  while  its  C02  content  increased. 
The  degree  of  02  saturation  in  the  waters  only  2- 
59c.  The  most  unfavorable  C02/02  ratio  was  ob- 
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WATER  CYCLE— Field  02 
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rved   in   the   groundwater  of  sod-podzolic   soil 
hen  the  water  table  was  at  a  depth  of  A50  cm.-- 
opyright  1971,  Biological  Abstracts,  Inc. 
'72-01733 


1GNIFICANCE  OF  SURFACE  RUNOFF  IN  THE 
ATER  REGIME  OF  DRAINED  SOIL,  (IN  RUS- 

IAN), 

.  A.Tumas. 

auch  Tr  Litov  Sel'Skokhoz  Akad.  14  (5):  27-31. 

)68. 

lentifiers:      Coefficient,      Drained,      Filtration, 

egime,  Runoff,  Soil,  Surface. 

'ater  balance  of  drained  sod-gley  podzolized 
amy  soils  was  studied.  The  intervals  between  the 
rains  were  10,  16  and  22  m,  the  drains  were 
laced  at  depths  of  0.8,  1.10  and  1.40  m,  and  the 
ean  surface  gradient  of  the  plot  was  0.008.  The 
Itration  coefficient  was  0.3-0.4  m/day  down  to 
6pthof0.5  m  and  0.005-0.01  m/day  lower  down, 
rainage  runoff  in  the  different  drainage  variants 
re  given.  The  formation  of  drainage  runoff  was  af- 
:cted  by  the  redistribution  of  snow  reserves  under 
le  influence  of  surface  runoff.  The  drainage  did 
ot  insure  complete  removal  of  meltwater.  Forma- 
on  of  surface  runoff  during  the  warm  season  is  ex- 
ected  to  occur  once  in  10  yr.  If  the  water  table 
;aches  the  soil  surface,  atmospheric  precipitation 
reates  surface  runoff  irrespective  of  the  amount  of 
recipitation.  Elimination  of  surface  runoff  causes 
le  top  water  to  leave  the  arable  layer  0.5-1.5  day 
arly— Copyright  197  1 ,  Biological  Abstracts,  Inc. 
Y72-01734 


ERTILITY  STUDIES  OF  PASTURE  SOILS  IN 
HE  WET  TROPICAL  COAST  OF  QUEEN- 
LAND:  I.  SOIL-VEGETATION  CLASSIFICA- 
TION UNITS, 

)epartment  of  Primary  Industries,  South  Johnston 

Australia).  Research  Station. 

:or  primary  bibliographic  entry  see  Field  03F. 

V72-01737 


(OIL  MOISTURE  SURVEY,  1970-1971. 

ligh  Plains  Underground  Water  Conservation  Dis- 
rictNo.  1.  Lubbock,  Tex. 

rhe  Cross  Section,  February  1971,  Vol.  17,  No.  2 
I  8.  1  tab,  1  fig,  1  ref. 

Jescriptors:  *Soil  moisture,  *Moisture  availability, 
■Surveys,  'Great  Plains,  'Precipitation  (At- 
nospheric),  Texas,  Rainfall,  Droughts,  Water 
■equipments.  Water  wells.  Well  permits.  Soil 
physical  properties.  Field  capacity.  Irrigation  effi- 
:iency.  Crop  production.  Water  storage.  Irrigation 
jractices.  Probability. 

Report  is  in  response  to  lack  of  precipitation  in  the 
High  Plains,  increase  in  activity  to  supplement 
*ater  requirements,  deepening  of  existing  wells,  in- 
:rease  in  well-permit  applications,  and  increase  in 
pre-plant  irrigation  in  the  Texas  High  Plains. 
Moisture  values  for  the  first  5  feet  of  soil  depth  give 
i  true  picture  of  holding  capacity  of  soil.  There  is  a 
maximum  moisture  holding  capacity  for  soils,  and 
beyond  this  capacity,  additional  water  is  not  effec- 
tively used.  A  man  of  moisture  needed  to  saturate  5 
feet  of  soil  in  the  Southern  High  Plains  is  presented. 
Other  factors  for  optimum  irrigation  efficiency  and 
crop  production  include  deep  soil  water  storage,  ir- 
rigation schedule,  pre-irrigation,  and  probability  of 
spring  rains.  A  percent-probability-for-rainfall 
table  is  shown  for  1 .0  to  4.0  inches  and  5  time  inter- 
vals. The  moisture  survey  covers  1  14  points  in  14 
counties  ( 14,000  square  miles).  (Popkin-Arizona) 
W72-01744 


SOME     GEOGRAPHIC      IMPLICATIONS     OF 
WATER-REPELLENT  SOILS, 

Montana    Univ.,    Missoula,    and    Forest    Service, 

Berkeley,  Calif. 

G.  T.  Foggin,  and  L.  F.  DeBano. 

Professional  Geographer,  Vol.  23,  No.  4,  p.  347- 

350,  October  1971.  3  fig,  14  ref. 


Descriptors:  *Soil  physical  properties,  'Vegetation 
effects,  'Soil  water  movement,  'Infiltration,  'Geo- 
graphical regions,  Geomorphology,  Burning, 
Agriculture,  Runoff,  Soil  profiles,  Watershed 
management,  Evaporation. 
Identifiers:  'Water-repellent  soils,  'Pedogenesis. 

Water  infiltration  and  movement  within  a  water- 
repellent  soil  differs  considerably  from  that  of  a 
wettable  soil.  Such  repellency  can  be  produced  by 
attaching  a  hydrophobic  organic  coating  to  the  soil 
particles.  The  chemical  nature  of  the  organic  coat- 
ing (s)  has  not  yet  been  identified.  Water  repellen- 
cy reduces  evaporation  from  soils  by  reducing 
capillary  movement  and  creating  a  thin  dry  surface 
layer,  preventing  diffusion  to  and  from  deeper  soil 
layers.  It  is  argued  that  while  the  ramifications  of 
this  phenomenon  have  received  much  attention 
from  a  number  of  disciplines,  it  has  been  virtually 
ignored  by  geography  and  its  allied  fields.  The  dis- 
tribution and  intensity  of  water  repellency  is 
strongly  related  to  plant  distribution  and  to  soil  tex- 
ture. However,  broader  global  distributions  of 
water  repellency  are  unknown,  although  it  has  been 
reported  from  regions  of  the  U.S.,  western  Africa, 
western  Europe,  Israel,  New  Zealand,  and  Aus- 
tralia. The  effects  of  fire  on  water  repellency  and 
the  effects  of  water  repellency  on  pedogenesis, 
geomorphology,  and  agriculture  are  briefly 
discussed.  (Casey-Arizona) 
W72-01745 


TIME  IN  TRANSIT  OF  WATER  MOVING  VER- 
TICALLY FOR  GROUND  WATER  RECHARGE, 

Arizona    Univ.,    Tucson.    Dept.    of    Agricultural 
Chemistry  and  Soils. 
D.  C.  Evans,  and  A.  W.  Warrick. 
In:  Saline  Water,  Mattox,  R.  B.  (ed),  AAAS,  Com- 
mittee on  Desert  and  Arid  Zones  Research,  Con- 
tribution No.  13,  p.  87-97,  1970.  6  fig,  1  tab,  10  ref. 

Descriptors:  'Soil  water  movement,  'Hydraulic 
conductivity,  'Subsurface  flow,  'Theoretical  anal- 
ysis, Darcy's  Law,  Volumetric  analysis,  Ground- 
water recharge.  Groundwater  movement,  Infiltra- 
tion, Porous  media,  Soil  profiles,  Pressure  head, 
Root  zone.  Variability. 

When  considering  the  water  budget  for,  and  area 
of,  the  downward  movement  of  various  chemical  or 
biological  constituents  of  water,  characteristics  of 
water  percolating  downward  through  soil  must  be 
understood.  Under  irrigated  conditions,  the 
question  arises  as  to  the  fate  of  the  water  which  gets 
below  the  root  zone.  The  initial  and  boundarycon- 
ditions  will  determine  the  rate  of  downward  move- 
ment of  water  through  soil  with  specific  transport 
characteristics,  and  the  amount  reaching  the  water 
table  should  be  determined  by  the  input  rate.  Start- 
ing with  Darcy  type  equations  for  vertical  flow,  the 
questions  of  the  rate  of  water  movement  to  deep 
depths  if  the  input  rate  is  constant  over  a  long 
period  of  time  and  the  rate  of  movement  and  dis- 
sipation of  water  content  'bulges'  formed  when 
water  is  applied  on  a  periodic  basis,  are  considered. 
Plotting  the  average  velocity  for  a  given  input  rate 
vs.  the  volumetric  flux  corresponding  to  the 
hydraulic  conductivity,  it  was  seen  that  the  hydrau- 
lic conductivity  of  various  soils  varies  over  several 
orders  of  magnitude  while  the  volumetric  water 
content  varies  only  from  about  0.15  to  0.45  cu 
cm/cu  cm  and  the  variability  among  soils  therefore 
appears  small.  However  the  average  velocities  ob- 
tained from  the  curves  may  be  in  error  by  as  much 
as  50%.  The  information  presented  indicates  that 
long  times  of  travel  may  be  involved  if  the  input 
rates  are  on  the  order  of  cm/year,  conditions  which 
certainly  occur  in  arid  zones  without  irrigation. 
(See  also  W72-0 1749)  (Casey-Arizona) 
W72-01750 


LONG  TERM  MOVEMENT  OF  WATER  AND 
SOIL  SALINITY  IN  THE  WEATHERING  ZONE 
OF  ARID  ZONE  SEDIMENTS, 

New  Mexico  Highlands  Univ.,  Las  Vegas.  Dept.  of 

Chemistry. 

J.  A.Schufle. 


In:  Saline  Water,  Mattox,  R.  B.  (ed),  AAAS,  Com- 
mittee on  Desert  and  Arid  Zone  Research,  Con- 
tribution No  1 3,  p  46-56,  1970.  6  fig,  10  ref. 

Descriptors:  'Soil  water  movement,  'Ion 
exchange,  'Saline  soils,  'Unsaturated  flow,  'Water 
table,  Groundwater,  Groundwater  movement,  Infil- 
tration, Porosity,  Soil  Moisture,  Soil  properties, 
Terraces  (Geological),  Sediments,  Sodium,  Potas- 
sium, Precipitation  (Atmospheric),  Aging  (Physi- 
cal), Arid  lands. 
Identifiers:  'Exchangeable  cations. 

Most  authorities  have  agreed  that  additions  to 
groundwater,  in  arid  regions,  are,  at  most,  only  a 
few  percent  of  the  precipitation.  The  question  then 
arises  as  to  whether  or  not  the  water  then  moves 
downward  through  the  weathering  zone.  Ground 
water  salinities  would  have  to  approach  30%  for 
sealing  off  to  occur,  and  soil  analyses  indicate  this 
is  rarely  the  case.  It  is  argued,  that  in  approaching 
problems  of  soil  water  movement  the  movement  of 
accompanying  exchangeable  cations  may  be  in- 
terpreted in  terms  of  the  movement  of  ions  on  an 
ion  exchange  column.  The  ion  exchange  charac- 
teristics of  a  soil  may  be  expressed  in  terms  of  a  dis- 
tribution coefficient  (K),  which  is  the  ratio  of  ca- 
tion wt/g  of  soil  to  cation  wt/ml  of  solution.  Experi- 
mentally determined  K's  of  soil  sodium  and  soil 
potassium  are  both  about  30  ml/g.  Analysis  of  soil 
profiles  from  Rio  Grande  Terraces  indicate  that  ion 
exchange  ages  for  Sodium  are  about  170  years  for 
the  youngest  sediments.  Absolute  ages  of  the  sedi- 
ments were  determined  by  the  C-14  method,  and 
rations  of  the  2  ages,  called  dating  factors  (f),  were 
determined.  The  f  value  averages  7,  which  is 
equivalent  to  about  \09c  of  the  precipitation 
penetrating  the  soil  and  reaching  the  water  table,  a 
much  higher  value  than  previously  thought.  It  is 
speculated  that  absorbed  water  layers  move  slowly, 
but  effectively,  downward  through  unsaturated  soil 
under  the  force  of  gravity,  ultimately  resulting  in 
large  ground  deposits.  (See  also  W72-01749) 
(Casey-Arizona) 
W72-01753 


FERTILITY  STUDIES  OF  PASTURE  SOILS  IN 
THE  WET  TROPICAL  COAST  OF  QUEEN- 
SLAND: II.  GRANITIC  SOILS, 

Department  of  Primary   Industries,   South  John- 
stone (Australia).  Research  Station. 
For  primary  bibliographic  entry  see  Field  03F. 

W72-01767 


SORPTION  AND  DESORPTION  OF 

CHLORINATED  HYDROCARBON  PESTICIDES 
IN  AQUATIC  SEDIMENT  MINERALS, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-01779 


DYNAMIC  SIMULATION  OF  VERTICAL  IN- 
FILTRATION INTO  UNSATURATED  SOILS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Engineering. 

S.  I.  Bhuiyan,  E.  A.  Hiler,  C.  H.  M.  van  Bavel,  and 

A.  R.  Aston. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  709,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Water  Resources  Institute  Research 

Report,  (1971).  23  p,  8  fig,  15  ref.  OWRR  B-080- 

TEX(2). 

Descriptors:  'Soil  water  movement,  'Infiltration, 
'Unsaturated  flow,  'Soil  properties,  'Computer 
models,  Darcys  law,  Systems  analysis.  Mathemati- 
cal models.  Numerical  analysis,  Transmissivity, 
Diffusivity,  Porous  media,  Input-output  analysis. 
Identifiers:  'Unsaturated  soils,  Vertical  infiltration. 

A  dynamic  simulation  language  (S/360  CSMP)  was 
used  to  develop  a  computer  model  which  simulated 
vertical  infiltration  of  water  into  unsaturated  soil. 
The  modeling  concept  consisted  primarily  of  divid- 
ing the  soil  into  a  large  number  of  layers  of  equal 
thickness.  The  net  flux  of  water  through  each  layer 
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at  any  particular  time  was  established  using  the 
principles  of  conservation  of  mass  and  Darcy's  law. 
The  ensuing  water  content  was  then  calculated  by 
integrating  the  net  flux  utilizing  the  fourth  order 
Runge-Kutta  method  with  suitable  error  criteria. 
The  cumulative  infiltration  was  calculated  from  the 
instantaneous  infiltration  rates  using  the  same  in- 
tegration technique.  Water  content  profiles  with 
time  were  obtained  for  three  different  soils:  Yolo 
light  clay,  Adelanto  loam  and  Pachappa  loam.  The 
infiltration  rate  and  cumulative  amount  were  also 
calculated  with  time  giving  a  complete  picture  of 
the  water  intake  characteristics  of  the  soil. 
(Woodard-USGS) 
W72-01782 


SOIL  SUITABILITY  FOR  EUCALYPTUS 
HYBRID  (SYNONYM  E.  TERETICORNIS  OR 
MYSORE  GUM)  PLANTATIONS  IN  TARAT 
AND  BHABAR  REGION  OF  UTTAR  PRADESH, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
J.  S.  P.  Yadav,  and  Jai  Prakash. 
Indian  Forest.  95  ( 1  2):  834-840.  Illus.  1969. 
Identifiers:  Aeration,  Bhabar,  Drainage,  Eucalyp- 
tus-D,  Eucalyptus-Tereticornis-D,  Gum,  Hybrid, 
India,  Moisture,  Mysore,  Plantations,  Soil, 
Synonym,  Tarai,  Texture,  Uttar-Pradesh. 

Soil  texture,  stoniness,  drainage  moisture  regime 
and  aeration  greatly  influenced  growth.  Bhabar  soil 
with  coarse  texture  and  deficient  moisture  is  not  so 
favorable  as  bhabar  soil  of  silty  loam  with  a  higher 
water  table.  Tarai  soil  without  stones  but  with 
adequate  moisture  and  satisfactory  drainage  pro- 
vides a  better  environment.  Calcareous  soil  with  al- 
kaline reaction  and  diffuse  lime  nodules  does  not 
appear  harmful. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01904 


PATTERN  AND  SEASONAL  VARIABILITY  IN 
THE  ENVIRONMENT  OF  A  SCOTS  PINE 
FOREST  SOIL, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Forestry  and 

Natural  Resources. 

M.  B.  Usher. 

J  Ecol.  58  (3):  669-679.  Illus.  1970. 

Identifiers:  Environment,  Forest,  Pattern,  Pine-G, 

Scotland,  Scots,  Seasonal,  Soil,  Variability. 

Methods  of  sampling  and  analysis  are  described 
which  were  planned  to  investigate  the  water  con- 
tent, pore  space,  and  N,  P,  K,  and  Ca  concentra- 
tions of  the  forest  soil.  The  results  are  based  on  the 
analysis  of  1152  small,  contiguous  samples  taken 
from  the  litter  and  fermentation  horizons  of  a 
humus  Fe  podzol  in  Perthshire,  Scotland.  The 
water  content  had  a  distinct  seasonal  fluctuation, 
and  a  pattern  of  randomly  distributed  wet  and  dry 
samples  in  the  surface  layer  and  gradients  deeper  in 
the  profile  is  shown.  The  pore  space  had  a  winter 
maximum  but  shows  no  pattern  of  distinction.  N 
concentration  gradually  increased  during  the 
summer  and  shows  a  pattern  of  randomly  scattered 
areas  of  high  concentration.  The  K  and  P  concen- 
trations show  no  seasonal  variability,  but  P 
gradients  and  small  patches  of  high  K  concentra- 
tion are  demonstrated.  The  Ca  concentration  was 
intermediate  in  pattern  between  P  and  K.  The  dif- 
ferent manifestations  of  pattern,  or  'concentration 
aggregation,'  are  considered  to  show  a  series  of  ag- 
gregation sizes  ranging  from  small  (N,  less  than  16 
ml)  to  large  (P,  in  the  order  of  750  ml).  Samples  for 
survey  work  should  be  taken  in  the  spring  or  early 
autumn,  at  a  standard  distance  from  trees,  and 
should  be  cores  of  more  than  1 3  cm  diameter.- 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-01906 


SOIL  PROCESSES  IN  SECONDARY  SOD-PO- 
DZOLIC  SOILS  ON  THE  SHORES  OF  RYBINSK 
■ESERVOIR  UPON  THEIR  UNDERFLOODING, 

(IN  RUSSIAN), 

L.  V.  Yakovleva. 

Tr   Darvinskogo  Gos  Zapovednika.   9.    267-304. 

1968. 


Identifiers:  Chemical,  Flooding,  Formation,  Physi- 
cal, Podzolic,  Processes,  Reservoir,  Rybinsk, 
Shores,  Sod,  Soil,  Soils,  USSR,  Vegetation. 

Underflooding  caused  a  rise  of  water  tables;  the 
soils  became  appreciably  gleyed  and  the  vegetation 
changed  from  zerophytes  to  paludine  forms.  The 
general  trend  of  soil  formation  on  the  underflooded 
territory  was  first  toward  the  meadow  process,  then 
to  bogging.  As  gleyization  proceeded  there  were 
appreciable  changes  in  soil  texture  and  hydrophysi- 
cal  properties.  The  clay  fraction  content,  density 
and  moisture  content  of  soils  increased,  while  their 
porosity  and  water  permeability  decreased.  The 
humus  content  increased  from  1  -2  to  3%,  and  the 
ratio  Chum/Cfulv  became  smaller.  The  soils 
developed  acid  reaction,  pH  H20  4.2-5.6  Horizon 
B  exhibited  the  appearance  of  exchangeable  Al  and 
increased  exchange  acidity  (0.5-1.5  meq/100  g  soil 
in  the  horizon  A).  Absorbed  H  was  25-50%  of  total 
absorbed  bases.  The  FeO  content  in  horizon  A  of 
strongly  gleyed  soils  was  was  40-60  mg,  and  9-30 
mg  FeO  in  horizon  B.  The  characteristic  values  of 
redox  potential  were  655-545  mV  for  weakly 
gleyed  soils,  610-430  mV  for  medium-gleyed  soils 
and  200-400  mV  for  strongly  gleyed  soils.  The 
phase  of  strong  gleyization  of  secondary  sod  weakly 
podzolic  soils  represents  the  start  of  bogging.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01944 


PROMOTION  OF  THE  DEGREE  OF  REDUC- 
TION IN  SOIL  BY  FLOODING, 

Institute     for     Soil     Fertility,     Haren-Groningen 

(Netherlands). 

G.  W.  Harmsen. 

Plant  Soil.  34(1):  237-240.  1971. 

Identifiers:  Degree,  Flooding,  Reduction,  Soil. 

Very  low  oxidation-reduction  potentials  were 
found  in  flooded  soils.  These  potentials  were  hardly 
buffered  in  mechanically  undisturbed  soils, 
whereas  any  type  of  uprooting  brought  about  the 
formation  of  oxidizable  matter  and  stabilized  the 
low  level  of  the  potential. -Copyright  1971,  Biolog- 
ical Abstracts,  Inc. 
W72-0I968 


EFFECT  OF  DIFFERENT  DEGREES  OF  SOIL 
MOISTURE  UPON  GROWTH  YIELDS  AND 
FLORISTIC  CHANGES  OF  THE  COMMON 
MATGRASS  (NARDUS  STRICTA  L.)  COMMU- 
NITY (IN  POLISH), 

lnstytut  Melioracji  i  Uzytkow  Zielonych,  Krackow 
(Poland).  Zaklad  Przyrod.  Podstaw  Melioracji. 
Ryszard  Kostuch. 

Rocz  Nouk  Roln  Ser  F  Melioracji  Uzutkow 
Zielonych.  77  (2):  213-219.  Illus.  1969.  English 
summary. 

Identifiers:  Agrostis-Vulgaris-M,  Bryum-Sp,  Com- 
munity, Degrees,  Floristic,  Grass-M,  Growth, 
Hieracium-Pilosella-D,  Juncus-Articulatus-M,  Jun- 
cus-Buffonius-M,  Juncus-Squarrosus-M,  Mat, 
Mnium-Sp,  Moisture,  Nardus-Stricta-M,  Poa- 
Pratensis-Var-Angustifolia-M,  Rhytidiadelphus- 
Squarrosus,  Soil,  Yields. 

Best  growth  was  at  a  soil  moisture  content  of  60%. 
On  dry  soil  (30%)  the  matgrass  community  is 
quickly  suppressed  by  other  species,  such  as  com- 
mon bentgrass  (Agrostis  vulgaris),  narrowed- 
leaved  meadow  bluegrass  (Poa  pratensis  var.  an- 
gustifolia)  and  autumnal  hawkweed  (Hieracium 
pilosella).  On  wet  soil  (90%)  the  matgrass  was 
quickly  replaced  by  hygrophylous  species,  mainly 
rushes  (Juncus  buffonius,  J.  articulatus,  J.  squar- 
rosus)  and  brown  mosses:  Bryum  sp.,  Mnium  sp. 
and  Rhytidiadelphus  squarrosus.  The  matgrass 
growth  period  was  longer  in  soil  with  higher 
moisture  content.  Hay  from  plants  grown  in  soil 
with  low  moisture  content  had  a  high  crude  protein 
content.  The  transpiration  coefficient  increased 
with  decreasing  soil  moisture  content.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-0I972 


SOME  EXACT  SOLUTIONS  TO  THE  EQUA- 
TIONS DESCRIBING  AN  IDEAL-FLUID  THER- 
MOCLINE, 

Goteborg  Univ.  (Sweden).  Inst,  of  Oceanography 
P.  Welander. 

Journal  of  Marine  Research,  Vol  29,  No  2,  p  60-68, 
May  1 5,  1 97 1 .  2  fig,  8  ref,  append. 

Descriptors:    'Thermocline,    *Sea    water,    Water 
temperature,  Thermal  stratification,  Mathematical 
models,  Equations,  Oceans,  Salinity,  Density. 
Identifiers:  Ideal  fluids. 

The  equations  that  describe  a  steady  ideal-fluid 
motion  have  a  first  integral  that  expresss  a  func- 
tional relationship  between  the  potential  vorticity, 
the  density,  and  the  Bernoulli  function.  By  using 
this  relationship,  solutions  to  the  ideal-fluid-ther- 
mocline  may  be  obtained.  When  an  exact  solution 
is  fitted  to  observed  surface  data,  it  gives  a  realistic 
meridional-density  field:  an  inflection  point  in  the 
density  profile,  a  sharp  thermocline  at  finite  depth 
at  the  equator,  and  a  reversal  of  the  meridional- 
density  gradient  at  a  subtropical  latitude.  Without  a 
direct  estimate  of  the  diffusive  scale  depth  in  the 
oceans,  the  idea  of  an  ideal-fluid  thermocline  must 
be  taken  seriously.  (Knapp-USGS) 
W72 -02032 


NATURAL  MOISTURE  CONDITIONS  OF  THE 
OB  BASIN  AND  PROSPECTS  OF  WATER 
DEVELOPMENT  (YESTESTVENNYYE 

USLOVIYA  UVLAZHNENIYA  TERRITORII  OB- 
SKOGO        BASSEYNA        I        PERSPEKTIVY 
GIDROMELIORATSIY), 
Omskii  Selskokhozyaistvennyi  Institut  (USSR). 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02063 


INVESTIGATIONS  OF  MOISTURE  EXCHANGE 
IN  THE  ZONE  OF  AERATION  IN  IRRIGATED 
LAND  (ISSLEDOVANIYA  VLAGOOBMENA  V 
ZONE  AERATSII  NA  OROSHAYEMYKH  ZEM- 
LYAKH), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  04A. 
W72-02070 


INERTIAL  FORECAST  OF  WATER  STORAGE 
IN  SOIL  AND  ITS  ECONOMIC  EFFECTIVE- 
NESS (INERTSIONNYY  PROGNOZ  POCHVEN- 
NYKH  VLAGOZAPASOV  I  YEGO 

EKONOMICHESKAYA  EFFEKTIVNOST'), 
A.  P.  Fedoseyev. 

Meteorologiya  i  Gidrologiya,  No  6,  p  111-120, 
June  1971.  3  fig,  5  tab,  13  ref. 

Descriptors:  *Evaluation,  'Economic  prediction, 
*  Economic  efficiency,  'Monetary  benefits, 
♦Forecasting,  Probability,  Water  storage, 
Precipitation  (Atmospheric),  Soil  moisture,  Soils, 
Fertilizers,  Agronomic  crops,  Barley,  Plant  growth, 
Crop  response. 

Identifiers:  *USSR,  Agrometeorology,  Top- 
dressing. 

The  probability  of  an  increase  or  decrease  from  the 
initial  water  storage  in  soil  under  summer  crops  ( in- 
ertial)  was  examined  to  develop  a  method  of  mak- 
ing an  agrometeorological  forecast  to  justify  the  ap- 
plication of  mineral  topdressing  to  barley  and  of 
validating  its  economic  effectiveness.  The  average 
economic  effectiveness  of  an  annual  automatic  ap- 
plication of  mineral  topdressing  without  any 
forecast  is  6.86  rubles  per  hectare  of  cropland.  The 
economic  effectiveness  of  an  application  of  top- 
dressing  to  barley  with  an  inertial  forecast  of  the 
soil-moisture  level  in  the  second  half  of  a  growing 
period  is  12.14  rubles  per  hectare.  Consideration  of 
a  2-month  synoptic  forecast  of  precipitation  as  a 
supplement  to  the  inertial  forecast  increases  the 
economic  effectiveness  of  topdressing  application 
to  14.52  rubles  per  hectare.  Excluding  the  2-month 
synoptic  forecast,  the  effectiveness  of  the 
agrometeorological  forecast  is  5.28  rubles  per  hec- 
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are.  Assuming  that  about  80%  of  the  crops  are  in 
ieed  of  mineral  topdressing  and  that  no  more  than 
.0%  of  the  farms  can  be  initially  included  in  a  top- 
Iressing  program,  the  total  economic  effectiveness 
if  the  use  of  an  agrometeorological  forecast  to  jus- 
ify  a  mineral  topdressing  for  early  summer  crops  in 
he  central  nonchernozem  zone  will  be  4.1  million 
ublesa  year.  (Josefson-USGS) 
V72-02095 

tESPONSE  BY  IRRIGATED  GRAIN  SORGHUM 
ro  BROADCAST  GYPSUM  AND 

•HOSPHOROUS  ON  HEAVY  CLAY  SOIL, 

rommonwealth  Scientific  and  Industrial  Research 

)rganization,  Deniliquin  (Australia).  Div.  of  Plant 

ndustry. 

:or  primary  bibliographic  entry  see  Field  03F. 

V72-02117 


(OIL  MOISTURE  AS  AFFECTING  CERTAIN 
•HYSIOLOGO-BIOCHEMICAL  PROCESSES  IN 
WINTER  WHEAT  DURING  THE  AUTUMN- 
WINTER  PERIOD,  (IN  RUSSIAN), 

Bulgarian   Academy   of  Sciences,   Sofia.   Inst,   of 

jenetics  and  Selection  of  Plants. 

:or  primary  bibliographic  entry  see  Field  03F. 

W72-02168 


SLUE-GREEN  ALGAL  EFFECTS  ON  SOME 
HYDROLOGIC  PROCESSES  AT  THE  SOIL 
SURFACE, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 
Center. 
IV.  F.Faust. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  197  1,  Tempe,  Vol  l,p  99-105,  1971. 
1  fig,  2  tab,  4  ref. 

Descriptors:  'Soil  algae,  *Soil  surfaces,  'Sediment 
yield,  'Simulated  rainfall,  *Soil  types,  Soil  texture. 
Clays,  Laboratory  tests.  Statistical  methods,  Soil 
microorganisms.  Runoff,  Hydrolic  data. 
Identifiers:  'Suspended  sediment  production, 
•Blue-green  algae. 

Previous  studies  have  indicated  that  blue-green 
algae  may  affect  runoff,  infiltration  and  erosion  at 
soil  surfaces.  Using  soil  plots  upon  which  blue- 
green  algae  were  grown  under  an  artificial  wetting 
regime,  studies  were  made  using  simulated  rainfall. 
A  30%  clay  content  Pima  soil  and  a  contrasting  8% 
clay  content  river-bottom  Anthony  soil  were  used. 
Scytonema  hoffmanii  and  Microcoleus  vaginatus 
grew  on  the  Pima  soil  while  Schizothrix  calcicola 
developed  on  the  Anthony  soil.  The  results  showed 
that  blue-green  algal  growths  significantly  reduced 
the  amount  of  suspended  soil  material  in  runoff 
water  as  compared  with  bare  soils.  Differences  in 
runoff  suspended  sediments  were  also  related  to 
differences  in  soil  type  and  simulated  rainfall  inten- 
sity. An  analysis  of  variance  of  the  effects  of  these  3 
factors  and  their  interactions  showed  that  the 
smaller  differences  in  suspended  sediment  produc- 
tion on  the  Anthony  soil  due  to  the  microvegeta- 
tion  treatment  was  verified  by  a  highly  significant 
soils-microvegetation  interaction,  probably 
because  the  finer  Pima  soils  wash  away  more  easily 
without  stabilizing  microvegetation.  Also,  less 
vegetation  seems  to  grow  on  the  Anthony  soil.  Dif- 
ferences in  runoff  and  infiltration  volumes  and  in 
settleable  sediment  amounts  were  not  detected. 
(See  also  W72-02212)  (Casey-Arizona) 
W72-02218 


EFFECTS  OF  FIRE  ON  WATER  INFILTRA- 
TION RATES  IN  A  PONDEROSA  PINE  STAND, 

Arizona  Univ.,  Tucson. 
M.J.  Zwolinski. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Sciences, 


April  22-23,  1971, Tempe,  Vol  l,p  107-112,  1971. 
2  ref. 

Descriptors:  'Burning,  'Infiltration,  'Soil  chemical 
properties,  'Forest  soils,  'Watersheds,  Ponderosa 
pine  trees,  Arizona,  Infiltrometers,  Soil  tempera- 
ture. Overwintering  sites,  Frost  action.  Soil  texture, 
Porosity,  Forest  fires,  Forest  management. 
Identifiers:  'Water  repellent  soils. 

The  importance  of  pine  forest  as  a  timber  and 
water  producing  area  has  led  to  intensive  manage- 
ment, including  protection  from  wildfire.  This  has 
resulted  in  dense  stand  growth  with  increased 
destructive  fire  potential  and  transpirational  water 
loss.  In  Arizona,  as  in  many  areas,  prescribed  forest 
burning  has  been  used  to  effectively  reduce  these 
fuel  hazards.  Some  question  has  arisen  about  the 
possible  side  effects  of  such  treatments,  particu- 
larly air  pollution  and  reduction  of  infiltration  and 
water  yield.  In  an  effort  to  determine  the  effects  on 
infiltration,  plots  receiving  various  treatments 
(control,  light  burn,  heavy  burn)  were  fitted  with 
fusion  pyrometers  before  burning,  to  measure  soil 
surface  temperatures  during  burning.  After  burn- 
ing, infiltrometers  were  installed.  Surface  tempera- 
tures did  not  exceed  200  degrees  F.  for  the  light 
burns,  and  ranged  over  350-500  degrees  F.  during 
heavy  burns.  Both  heavy  and  light  burns  produced 
highly  significant  decreases  in  infiltration  capaci- 
ties after  burning  and  the  surface  2  inches  showed 
increases  in  soil  pH,  carbon  and  total  nitrogen  per- 
centages. Infiltration  capacities  returned  to  normal 
after  overwintering  and  were  attributed  to  frost  ac- 
tion on  soil  texture  and  porosity.  The  soil  chemical 
changes  decreased  slowly  over  2  years.  Soil  water 
repellency  also  increased  and  the  significance  of 
this  is  discussed.  (See  also  W72-02212)  (Casey- 
Arizona) 
W72-02219 


THE  USE  OF  A  REALISTIC  RAINFALL  SIMU- 
LATOR TO  DETERMINE  RELATIVE  INFIL- 
TRATION RATES  OF  CONTRIBUTING 
WATERSHEDS  TO  THE  LOWER  GILA  BELOW 
PAINTED  ROCK  DAM, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 
Center. 

C.  B.  Cluff,  and  D.  G.  Boyer. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  197  1,  Tempe,  Vol  l,p  113-131,  1971. 
3  fig,  3  tab,  10  ref. 

Descriptors:  'Rainfall  simulators,  'Infiltration, 
'Rainfall-runoff  relationships,  'Watersheds,  'Arid 
lands,  Arizona,  River  basins,  Soil  types,  Floodways, 
Flood  forecasting.  Rainfall. 

The  Rotadisk  Rainulator  is  a  recently  developed 
rainfall  simulator  utilizing  a  full-cone-spray  type 
nozzle.  Its  unique  feature  is  the  rotation  of  disks  of 
various  size  openings  that  makes  it  possible  to 
produce  intensities  from  close  to  zero  up  to  full 
nozzle  capacity.  Disks  may  be  quickly  changed, 
making  it  possible  to  study  the  effects  of  various  in- 
tensities on  infiltration  rates,  such  as  occur  in  natu- 
ral storms.  For  all  intensities  above  1 .0  in/hr,  the  in- 
strument comes  closer  to  duplicating  kinetic  ener- 
gies and  momenta  of  natural  rainfall  than  any  other 
type  of  rainfall  simulator.  Little  rainfall-runoff  data 
are  available  on  most  of  the  lower  Gila  watersheds. 
Infiltration  rates  were  therefore  determined  using 
the  Rotadisk  Rainulator  on  recompacted  soil  sam- 
ples from  the  watershed.  The  results  permitted  a 
ranking  of  the  watersheds  on  the  basis  of  infiltra- 
tion rates,  which  supports  an  independent  flood 
frequency  analysis  indicating  that  the  flood  threat 
from  subwatersheds  along  the  Gila  is  much  lower 
than  had  previously  been  projected.  When  the  in- 
strument is  taken  into  the  field,  it  should  be  possi- 
ble to  directly  determine  the  infiltration  rates  of 
different  soil  and  vegetation  types,  which  will  be  of 
more  use  to  hydrologists  than  data  from  recom- 
pacted samples.  (See  also  W72-02212)  (Casey- 
Arizona) 
W72-02220 


FIELD    MEASUREMENTS    OF    SOIL-WATER 
CONTENT  AND  SOIL-WATER  PRESSURE, 

Agricultural  Research,  Phoenix,  Ariz.  Water  Con- 
servation Lab. 

R.  J.  Reginato,  and  R.  D.  Jackson. 
In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971,  Tempe,  Vol  l,p  143-151,  1971. 
2  fig,  4  ref. 

Descriptors:  'Soil  moisture,  'Soil  profiles,  'Water 
pressure,    'Measurement,   Tensiometers,    On-site 
data  collections,  Hysteresis,  Gamma  rays.  Soil  tem- 
perature. 
Identifiers:  'Soil  moisture  tension. 

Knowledge  of  the  dynamic  water  content-pressure 
potential  relationship  within  the  soil  profile  is  use- 
ful in  determining  the  importance  of  hysteresis 
under  natural  conditions.  Continuous  monitoring 
of  water  content  in  the  field  is  now  possible  using 
recently  developed  gamma-ray  transmission  equip- 
ment which  allows  water  content  measurements  in 
1  cm-thick  soil  layers  with  an  error  of  0.0009 
gm/gm.  The  nuclear  equipment  and  the  tensiome- 
ter  assembly  for  pressure  measurements  are 
described.  Soil  water  content  and  pressure  in  the 
top  10  cm  of  afield  soil  profile  were  measured  con- 
tinuously for  a  2-week  period  following  an  irriga- 
tion. The  highest  water  content  was  measured  each 
day  just  before  sunrise.  This  declined  rapidly  from 
early  morning  to  early  afternoon,  and  was  followed 
by  a  gain  during  the  mid-afternoon  and  evening. 
The  amplitude  of  this  diurnal  change  diminished 
with  time  after  irrigation.  The  pressure  potential  at 
a  depth  of  1.5  cm  decreased  most  rapidly  as  the 
water  content  declined,  but  not  exactly  in  phase. 
This  may  have  been  due  to  temperature  effects  on 
the  pressure  metering  system.  A  moisture  charac- 
teristic curve  was  constructed  from  the  data.  (See 
also  W72-022 1 2 )  (Casey-Arizona) 
W72-02222 


RUNOFF  AND  SOIL  LOSS  ON  A  SAND  VELD 
IN  RHODESIA, 

D.  L.  Barnes,  and  M.  J.  Franklin. 
Proc  Grassl  Soc  S  Afr.  5:  1970.  140-144. 
Identifiers:   Chemical,    Loss,   Physical,   Rhodesia, 
Runoff,  Sand,  Soil,  Veld. 

W72-02240 

2H.  Lakes 


CONTROL  OF  BENTHIC  DEPOSITS  IN  LAKES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

T.  H.  Feng,  J.  M.  Colonell,  F.  A.  DiGiano,  H.  C. 
Hyde,  and  A.  P.  Asikainen. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  895,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Massachusetts  University  Water 
Resources  Research  Center  Publication  No  16, 
July  1971.  194  p,  209  ref,  4  append.  OWRR-B- 
005-MASSO). 

Descriptors:  'Benthos,  'Lakes,  'Water  quality 
control,  'Nutrients,  'Bottom  sediments.  Plants, 
Vegetation,  Laboratory  tests,  Mathematical 
models.  Sedimentation,  Reviews,  Sediment  trans- 
port. 

Studies  of  benthic  deposits  in  lakes  are  divided  into 
four  parts:  ( 1 )  Sediment-water  interchange  of  plant 
nutrients  in  lakes  -  the  data  were  the  results  of 
laboratory  experiments  conducted  in  sediment- 
water  contact  columns.  The  interchange  of  chemi- 
cal constituents  took  place  within  the  first  month 
after  the  contact  of  sediment  with  water.  Mixing  of 
the  water  at  an  energy  level  of  0.0096  hp  per  mil- 
lion gallons  of  water  greatly  increased  the  dissolved 
oxygen  concentration.  While  the  mixing  had  no  sig- 
nificant effects  on  nitrogen  interchange,  it  sup- 
pressed phosphorus  and  iron  in  the  overlying  water. 
(2)  Mathematical  modeling  of  nutrient-transport  - 
a  mathematical  model  was  proposed  to  describe 
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quantitative  relationships  between  the  extent  and 
rate  of  nutrients  release  from  sediments  and  the 
characteristics  of  sediment-water  systems.  (3)  A 
preliminary  study  on  the  utilization  of  laminar  jet 
flows  for  removal  of  benthic  deposit  -  laminar  jet 
flows  were  developed  in  a  laboratory  flume,  which 
scoured  and  transported  sediments  of  specific 
gravity  as  high  as  1.91.  (4)  Literature  review  -  the 
literature  on  bottom  deposits  are  reviewed  for 
1967,  1968  and  1969.  (Woodard-USGS). 
W72-01699 


HYDROLOGIC    FACTORS    IN    THE    DETER- 
MINATION OF  WATERSHED  YIELDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-01700 


THE  DIVERSITY  OF  PIGMENTS  IN  LAKE 
SEDIMENTS  AND  ITS  ECOLOGICAL  SIG- 
NIFICANCE, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-01784 


THE  LAKE  AS  A  MICROCOSM, 

Illinois  State  Natural  History  Survey,  Peoria. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-01787 


SUGGESTED  CLASSIFICATION  OF  ALGAE 
AND  PROTOZOA  IN  SANITARY  SCIENCE, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio.  Interference  Organisms  Studies  and 
Water  Supply  and  Water  Pollution  Control 
Research. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-01798 


DISSOLVED       OXYGEN       VARIATIONS       IN 
STRATIFIED  LAKES, 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01864 


THE  GROWTH  OF  BROWN  TROUT  SALMO 
TRUTTA  L.  IN  NORTHERN  SCOTTISH  LOCHS 
WITH  SPECIAL  REFERENCE  TO  THE  IM- 
PROVEMENT OF  FISHERIES, 

Nature  Conservancy,  Edinburgh  (Scotland). 
R.N.Campbell. 

J  Fish  Biol.  3  ( 1 ):  1  -28.  IIIus.  1971. 
Identifiers:    Brown,    Density,    Fisheries,    Growth, 
Lochs,  Northern,  Population,  Salmo-Trutta,  Scot- 
tish, Trout. 

This  paper  is  based  on  the  investigation  of  173 
lochs  in  Scotland  from  which  a  total  of  over  4700 
brown  trout  were  examined.  Twenty-four  of  the 
lochs,  all  in  northern  Scotland,  and  their  trout 
populations,  are  selected  for  detailed  comparison 
in  an  attempt  to  identify  environmental  factors  that 
might  affect  the  growth  rate  of  trout.  The  lochs 
probably  represented  the  full  range  of  main  stand- 
ing water  habitats  in  the  region-ranging  from  a 
saline  loch  in  the  Outer  Hebrides  to  one  in  a  sub- 
arctic environment  high  on  the  Cairngorm  plateau 
in  the  Central  Highlands.  The  study  indicates  that 
for  practical  purposes  the  growth  rate  of  trout  is 
negatively  correlated  with  population  density. 
Some  suggestions  for  improving  brown  trout  lochs, 
based  on  the  findings  of  this  paper,  are  included. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01915 


THE  AGE  AND  GROWTH  OF  PERCH  (PERCA 
FLUVIATILIS  L.)  IN  TWO  SCOTTISH  LOCHS, 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 

Muhammed  Shaft,  and  Peter  S.  Maitland. 

J  Fish  Biol.  3(1):  39-57.  Illus.  1971. 

Identifiers:  Age,  Growth,  Lochs,  Perca-Fluviatilis, 

Perch,  Scottish. 


This  study  is  concerned  with  the  age  and  growth  of 
(P.  fluviatilis)  in  2  contrasting  Scottish  lochs-the 
Dubh  Lochan  and  Loch  Lomond.  Age  and  back- 
calculated  growth  were  determined  from  annual 
rings  in  the  opercular  bones,  and  during  the  2-yr 
project  470  perch  from  the  Dubh  Lochan  and  796 
from  Loch  Lomond  were  examined.  Growth  in 
length  in  the  2  lochs,  though  similar  for  the  1st  2  yr, 
differed  thereafter,  the  average  length  at  8  yr  in  the 
Dubh  Lochan  being  less  than  15  cm,  that  in  Loch 
Lomond  more  than  23  cm  at  the  same  age.  In 
neither  locality  did  the  growth  of  perch  follow  the 
Von  Bertalanffy  growth  formula.  Reasons  for  dif- 
ferential growth  rates  are  discussed  and  com- 
parisons made  with  the  growth  of  perch  in  other 
waters  in  Europe  and  North  America.-Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-01916 


UPSTREAM  MOVEMENTS  OF  BENTHIC  IN- 
VERTEBRATES IN  A  LAKE  DISTRICT 
STREAM, 

Freshwater  Biological  Association,  Ambleside  (En- 
gland). 
J.  M.  Elliott. 

J  Anim  Ecol.  40  ( 1 ):  235-252.  Illus.  197 1. 
Identifiers:    Baetis-rhodani,   Benthic,   Coleoptera, 
Diptera,  Ephemerella-ignita,  Gammarus-pulex,  In- 
vertebrates,     Lake,      Movements,      Plecoptera, 
Stream,  Upstream. 

Monthly  samples  of  upstream-moving  invertebrates 
were  taken  at  2  sites  in  the  Wilfin  Beck,  a  small 
stony  stream  in  the  English  Lake  District.  A  large 
number  of  invertebrates  moved  upstream  into  traps 
at  both  sites  and  were  chiefly  small  nymphs  of 
Plecoptera  and  Ephemeroptera,  small  larvae  of 
Diptera,  larvae  of  Coleoptera,  and  small  individuals 
of  Gammarus  pulex.  Large  individuals  were 
predominant  in  the  catches  of  a  few  species  of 
Trichoptera  with  case-building  larvae,  and  G.  pulex 
in  spring.  Case-building  larvae  of  Trichoptera  did 
not  show  a  definite  upstream  movement.  Most  in- 
vertebrates moved  upstream  in  the  small  stones  and 
gravel  near  the  banks.  Large  nymphs  of  Baetis 
rhodani  were  the  only  invertebrates  to  show  greater 
upstream  movement  in  midstream  where  the  sub- 
stratum was  chiefly  large  stones.  Other  inver- 
tebrates, including  large  larvae  (or  nymphs)  of 
Plecoptera,  Ephemeroptera  and  Trichoptera, 
moved  upstream  in  similar  numbers  at  different 
points  across  the  stream.  More  invertebrates 
moved  upstream  at  night  than  during  the  day,  and 
the  catches  of  B.  rhodani  and  G.  pulex  were  large 
enough  to  show  a  definite  diel  periodicity  in  up- 
stream movement  with  a  distinct  nocturnal  peak. 
Measurements  were  made  of  the  distances  moved 
upstream  by  marked  invertebrates  or  by  inver- 
tebrates in  a  trough  (20  spp.  and  2  genera).  There 
were  significant  correlations  between  modal  values 
obtained  in  these  experiments  and  indices  of  the 
rate  of  upstream  movement  into  traps.  All  species 
moved  further  upstream  at  night  than  during  the 
day,  but  high  modal  values  were  recorded  during 
the  day  for  some  species,  e.g.  B.  rhodani  and 
Ephemerella  ignita.  Estimates  were  made  of  the 
total  numbers  of  invertebrates  moving  upstream  in 
24  h,  and  ranged  from  366  in  Nov.  to  1690  in  April 
at  one  site.  Upstream  movement  compensated  for 
about  30%  of  the  numbers  of  invertebrates  drifting 
downstream  in  winter  (upstream  movement  and 
drift  at  a  minimal  level),  and  for  only  7-10%  of  the 
drift  in  spring  and  summer  when  both  upstream 
movement  and  drift  were  high.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W7  2-0 1936 


SOME  PHYSICO-CHEMICAL  INVESTIGA- 
TIONS OF  STRATIFICATION  IN  ABBOT'S 
POOL,  SOMERSET:  THE  DISTRIBUTION  OF 
SOME  DISSOLVED  SUBSTANCES, 

Bristol  Univ.  (England).  Dept.  of  Botany. 
Christine  M.  Happey. 
J  Ecol.  58  (3):  621-634.  Illus.  1970. 
Identifiers:  Abbots,  Chemocline,  Cycles,  Dissolved, 
Distribution,  England,  Minerals,  Physicochemical, 
Pool,    Seasonal,    Somerset,    Stratification,    Sub- 
stances, Thermocline. 


Distribution  of  nitrate,  ammonia,  inorgani 
phosphate  and  dissolved  silica  are  not  homogene 
ous  down  the  depth  profile  throughout  the  yeai 
Distinct  seasonal  cycles  occur;  ammonia 
phosphate  and  silica  accumulate  in  the  hypolim 
nion  during  conditions  of  thermal  stratification 
whereas  the  content  of  nitrate  decreases  in  the  O: 
deficient  deeper  water  in  summer.  The  autumi 
overturn  and  mixing  of  the  water  column  ar 
clearly  demonstrated  by  the  high  levels  of  am 
monia,  phosphate  and  silica  found  throughout  thi 
water  column  in  the  autumn.  The  quantity  of  am 
monia,  phosphate  and  silica  in  the  hypolimnion  i 
sufficient  to  account  for  the  high  concentration 
distributed  throughout  the  pool  in  early  Sept.  Thi 
chemocline  corresponds  with  the  position  of  thi 
thermocline  and  region  of  steepest  02  gradient 
which  lie  between  2  and  2.5  m.  Larger  quantities  o 
dissolved  substances  can  be  released  from  thi 
highly  organic  sediment  experimentally  thai 
recorded  in  the  hypolimnion.  Values  for  A  calcu 
lated  from  chemical  data  are  less  than  those  calcu 
lated  from  temperature  gradients,  suggesting  tha 
considerable  diffusion  and  biological  uptake  ma; 
occur  from  the  small  hypolimnion  into  the  large 
epilimnion.  Large  amounts  of  dissolved  substance 
are  recycled  in  the  pool  and  the  inflow  may  be  les 
important  in  the  provision  of  nutrients  than  initial!; 
thought.  Chemical  cycles  in  Abbot's  Pool  are  mon 
complex  than  its  dimensions  would  suggest,  an< 
parallel  those  found  in  larger  and  considerably 
deeper  lakes.-Copyright  1971,  Biological  Ab 
stracts,  Inc. 
W72-01937 


SOLUBLE  CARBOHYDRATES  AS  A  FACTOJ 
INFLUENCING  GROSS  PRIMARY  PRODUC 
TIVITY  AND  BACTERIAL  POPULATIONS  tt 
LAKES, 

Arizona  Cooperative  Fishery  Unit.,  Tucson. 
George  F.  Adams. 

J  Ariz  Acad  Sci.  6(1):  71-77.  Illus.  1970. 
Identifiers:  Algae,  Bacterial,  Carbohydrates,  Fac 
tor,  Gross,  Lakes,  Photosynthesis,  Phyto,  Plankton 
Populations,  Primary,  Productivity,  Soluble. 

Three  experiments  in  1 20.006  acre  tanks  were  per- 
formed to  evaluate  the  effects  crude  beet  molasses 
and  crystalline  corn  dextrose  additions  might  have 
on  gross  primary  productivity  and  bacterial 
abundance.  Significantly  greater  phytoplankton 
biomass,  corresponding  to  carbohydrate  additions 
at  warmer  water  temperatures  indicate  utilization 
of  carbohydrates  as  a  source  of  energy  by  algae.  In- 
creased C02  concentrations  incident  to  bacterial 
metabolism  may  also  have  been  responsible  for  ad- 
ditional photosynthetic  capacity.  Carbohydrate  ad- 
ditions increased  bacterial  numbers.  Evidence  was 
found  from  plate  counts,  increases  in  maximum  H 
ion  concentration,  and  possibly  from  significantly 
greater  turbidity  found  in  tanks  receiving  the  heavi- 
er concentration  of  carbohydrates.  Significant  in- 
creases in  gross  photosynthesis  could  possibly  be 
produced  at  a  cost  of  1 1  1/2  cents  per  acre  per  day. 
This  cost  is  not  economical  in  lakes  where  biogenic 
salt  fertilizations  are  effective.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01938 


SEASONAL  DISTRIBUTION  OF  ZOOPLANK- 
TON  IN  THE  NORTHERN  BASIN  OF  LAKE 
CHAD, 

Virgin  Islands  National  Park,  St.  John. 
A.  H.  Robinson,  and  Patricia  K.  Robinson. 
J  Zool  (London).  163  ( 1 ):  25-61.  Illus.  1971. 
Identifiers:  Abundance,  Basin,  Chad,  Crustacea, 
Distribution,  Lake,  Northern,  Plankton,  Rotifera, 
Seasonal,  Zoo. 

More  than  300  pairs  of  fine  and  coarse  mesh  plank- 
ton net  samples  were  collected  in  the  northern 
basin  of  Lake  Chad  during  an  18-mo.  period,  June 
1967  to  Nov.  1968.  The  seasonal  distribution  and 
abundance  of  the  dominant  species  of  Rotifera  and 
Crustacea  are  given  in  addition  to  a  general 
description  of  the  hydrology  and  circulation  of  the 
northern  basin  of  the  lake.  The  composition  and 
abundance  of  the  zooplankton  varied  considerably 
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rer  the  sampling  period;  a  generalized  seasonal 
rcle  is  suggested.  Synoptic  estimates  of  absolute 
mndance  are  presented  and  compared  to  those  in 
e  southeastern  portion  of  the  lake. --Copyright 
)7 1 ,  Biological  Abstracts,  Inc. 
'72-01942 

HE  INCIDENCE  AND  INTENSITY  OF  PREDA- 
ION  ON  LAKE-DWELLING  TRICLADS  IN 
HE  FIELD, 

algary  Univ.  (Alberta).  Dept.  of  Botany. 

onald  W.  Davies,  and  T.  B.  Reynoldson. 

AnimEcol.40(l):  191-214.  1971. 

lentifiers:  Competition,  Dwelling,  Field,  Food,  In- 

dence.  Intensity,  Lake,  Predation,  Triclads. 

redation  on  triclad  populations  living  in  the  stony 
ttoral  zone  was  insufficient  to  reduce  them  below 
le  level  at  which  intraspecific  competition  for 
>od  regulated  the  population.  In  small  weedy 
ubitats  predation  was  capable  of  eliminating 
iclad  populations  or  reducing  them  to  a  level  at 
hich  competition  for  food  was  unlikely.  In  exten- 
ve  weedy  habitats  competition  for  food  was  still 
>und  to  occur. -Copyright  1971,  Biological  Ab- 
xacts,  Inc. 
/72-01948 


IETERMINING        THE        DEMAND        AND 

ICONOMIC  VALUE  FOR  THE  WATER-BASED 

HJTDOOR    RECREATION    RESOURCES    AT 

,AKE    MACBRIDE    STATE    PARK    IN    THE 

UMMER  OF  1970, 

owa  Univ.,  Iowa  City.  Water  Resources  Research 

nst. 

"or  primary  bibliographic  entry  see  Field  06D. 

V7  2-0 1980 


ANALYTICAL  SOLUTION  FOR  THE  WIND- 
DRIVEN  CIRCULATION  IN  A  LAKE  CON- 
rAINING  AN  ISLAND, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center, 
tf.  E.  Goldstein,  and  R.  T.  Gedney. 
\vailable  from  National  Technical  Information 
Service,  Springfield,  Va.  as  NASA-TN-D-6541, 
53.00  paper  copy,  $0.95  in  microfiche.  National 
Aeronautics  and  Space  Administration,  Technical 
Note,  NASA-TN-D-6541,  November  1971.  77  p, 
20  fig,  4  ref. 

Descriptors:  *Water  circulation,  *Winds,  "Lakes, 
•Islands,  *Analytical  techniques,  Currents 
(Water),  Turbulent  flow,  Mathematical  studies, 
Equations,  Lake  morphology,  Lake  morphometry, 
Input-output  analysis. 

The  effect  of  an  island  on  the  wind  driven  currents 
in  a  shallow  lake  or  sea  was  developed  through  an 
analysis  that  can  be  applied  to  a  large  class  of  lake 
and  island  geometries  and  bottom  topographies. 
Detailed  numerical  results  were  obtained  for  a  cir- 
cular island  located  eccentrically  or  concentrically 
in  a  circular  lake  with  a  logarithmic  bottom  topog- 
raphy. An  island  can  produce  volume  flow  (verti- 
cally integrated  velocities)  gyres  that  are  complete- 
ly different  from  those  produced  by  a  normal  basin 
without  an  island.  These  gyres  in  the  neighborhood 
of  the  island  will  produce  different  velocity  pat- 
terns, which  include  the  acceleration  of  flow  near 
the  island  shore.  (Woodard-USGS) 
W72-02022 


PERMAFROST-HYDROGEOLOGIC  REGIMEN 
IN  TWO  ICE-FREE  VALLEYS,  ANTARCTICA, 
FROM  ELECTRICAL  DEPTH  SOUNDING, 

Northern  Illinois  Univ.,  DeKalb.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-02030 


OBSERVATIONS   OF   THE    MUD-WATER    IN- 
TERFACE, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
J.  E.  Schindler,  and  K.  R.  Honick. 


Research  Report,  (1971).  10  p,  2  fig,  16  ref. 
OWRRA-029-GA(2). 

Descriptors:  *  Mud-water  interfaces,  *  Lakes,  ♦Ox- 
idation-reduction potential,  *  Sulfates,  "Chemical 
reactions,  Bacteria,  Eutrophication,  Water  chemis- 
try, Limnology,  Sampling,  Analytical  techniques, 
Georgia. 

The  role  of  sulfate-reducing  bacteria  in  the  crea- 
tion and  maintenance  of  reducing  conditions  at  the 
mud-water  interface  is  discussed  in  relation  to  lake 
stagnation.  Transport  of  nutrients  to  the  euphotic 
zone  of  lakes  during  periods  of  mixing  requires  that 
nutrients  remain  in  solution  in  the  presence  of  ox- 
ygen. Ionic  ferrous  iron  rapidly  oxidizes  and 
precipitates  in  the  presence  of  oxygen.  However, 
iron  released  in  association  with  organic  complexes 
oxidizes  at  a  slower  rate,  with  the  rate  dependent 
upon  the  type  of  organic  material.  Many  of  the 
phenomena  observed  at  the  mud-water  interfaces 
of  lakes  may  be  explained  by  biological  mediation, 
especially  anaerobic  conditions  created  by  seasonal 
imbalance  between  populations  of  these  organisms 
may  be  of  great  importance  in  regulating  the 
nutrient  balance  in  lakes,  particularly  when  or- 
ganic-metallic complexing  is  considered.  (See  also 
W72-02053  and  W72-02054)  (Woodard-USGS) 
W72-02052 

ORGANIC-INORGANIC  ASSOCIATIONS: 

THEIR  FORMATION  AND  INVOLVEMENT  IN 
NUTRffiNT  MOBILIZATION  FROM  THE  SEDI- 
MENTS OF  LAKES, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

J.  E.  Schindler,  K.  R.  Honick,  and  J.  J.  Alberts. 

Research   Report,   (1971).    18   p,   8   fig,    10   ref. 

OWRRA-029-GA(3). 

Descriptors:  "Sediments,  "Lakes,  "Chemical  reac- 
tions, "Organic  matter,  "Inorganic  compounds, 
Mud-water  interfaces,  Nutrients,  Iron,  Water 
chemistry,  Magnesium,  Manganese,  Stagnant 
water,  Limnology,  Anaerobic  conditions,  Georgia. 

Molecular  weight  fractionation  procedures  were 
used  to  examine  organic-inorganic  complex  forma- 
tion involved  in  nutrient  mobilization  from  the 
sediments  of  lakes.  Fe,  Mg,  and  Mn  were  found  as- 
sociated with  fractions  greater  than  500  molecular 
weight.  No  evidence  was  found  for  the  occurence 
of  the  ionic  states  of  these  metals  in  the  anaerobic 
environment  of  stagnant  lakes.  (See  also  W72- 
02052  and  W72-02054).  (Woodard-USGS) 
W72-02053 


OXIDATION-REDUCTION  DETERMINATIONS 
AT  THE  MUD-WATER  INTERFACE, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

J.  E.  Schindler,  and  K.  R.  Honick. 

Research   Report,   (1971).    1 1    p,   5   fig,    19   ref. 

OWRRA-029-GA($). 

Descriptors:  "Mud-water  interfaces,  "Oxidation- 
reduction  potential,  "Ponds,  "Sediments,  "Geor- 
gia, Analytical  techniques,  Sampling,  Nutrients, 
Water  chemistry,  Limnology  chemical  reactions, 
Bottom  sediments. 

Intact  samples  of  the  mud-water  interface  and  the 
overlying  waters  were  obtained  by  means  of  a  free- 
fall  corer  with  a  transparent  plastic  insert  for  oxida- 
tion reduction  determinations.  The  cores  were  col- 
lected from  a  thermally-stratified  fish  pond  near 
the  University  of  Georgia.  Redox  profiles  across 
the  mud-water  interface  and  through  the  overlying 
hypolimnetic  waters  were  made  for  the  summer 
and  autumn  months.  Freshly  collected  cores  were 
oxidized  by  bubbling  air  through  a  cannula;  redox 
potential  of  the  water  was  monitored  during  the  ox- 
idation process.  Cores  were  then  sealed  and  placed 
in  the  dark.  Self-reduction  over  time  occured.  This 
system  was  found  ideal  for  the  study  of  the 
mechanisms  of  reduction  and  nutrient  mobilization 
at  the  mud-water  interface.  (See  also  W72-02052 
and  W72-02053)  (Woodard-USGS) 
W7  2-02054 


MULTIRESERVOIR   ANALYSIS  TECHNIQUES 
IN  WATER  QUANTITY  STUDIES, 

Saskatchewan-Nelson  Basin  Board,  Regina. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02057 


COMPLEX-USE  MANAGEMENT  OF  THE 
KARASUK-BURLA  LAKES  (KOMPLEKSNOYE 
KHOZYAYSTVENNOYE  ISPOL'ZOVANIYE 
KARASUKSKO-BURLINSKIKH  OZER), 

Novosibirsk  Pedagogical  Inst.  (USSR). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02069 


SALINITY  OF  SURFACE  WATER  IN  THE 
LOWER  COLORADO  RIVER  -  SALTON  SEA 
AREA, 

Geological  Survey,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-02074 


A  PRELIMINARY  EVALUATION  OF 
HYDROLOGIC  CONDITIONS  OF  THE  LAKE- 
LAND RIDGE  AREA  OF  POLK  COUNTY, 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02086 


A  STATISTICAL  THEORY  OF  WATER  LEVEL 

FLUCTUATIONS  IN  UNDRAINED  BODIES  OF 

WATER      (O      STATISTICHESKOY      TEORII 

KOLEBANIY     UROVNEY     VODY     V     BESS- 

TOCHNYKH  VODOYEMAKH), 

Moscow  State  Univ.  (USSR). 

G.P.Kalinin. 

Meteorologiya  i  Gidrologiya,  No  6,  p  76-82,  June 

1971.  1  fig,  1  tab,  7  ref. 

Descriptors:  "Statistical  methods,  "Theoretical 
analysis,  "Lakes,  "Bodies  of  water,  "Water  level 
fluctuations,  Water  levels,  Water  resources,  Water 
balance.  Heat  balance,  Streamflow,  Humidity, 
Moisture  content.  Air  masses. 
Identifiers:  "USSR,  Global  hydrology,  Atmospher- 
ic moisture,  Correlation  coefficient. 

The  regularities  of  water  level  fluctuations  for  lakes 
of  various  sizes  are  studied  in  conjunction  with  the 
heat  and  water  resources  of  the  earth's  continents. 
A  statistical  analysis  of  a  water  balance  equation 
for  an  undrained  lake  permits  a  theoretical  deter- 
mination of  the  coefficient  of  correlation  between 
water  levels  observed  at  successive  intervals  of 
time.  The  statistical  theory  provides  an  approach  to 
the  solution  of  the  behavior  of  a  succession  of 
water  levels  in  relation  to  their  average  value,  as 
well  as  a  means  of  analyzing  the  development  of 
nonrandom  fluctuations  of  water  level.  At  present 
the  role  of  streamflow  in  the  formation  of  at- 
mospheric moisture  is  important  but  not  always 
taken  into  account.  The  presence  of  a  global 
system  of  observations  of  atmospheric  moisture 
and  of  the  transfer  of  air  masses  will  create  oppor- 
tunities to  evaluate  the  role  of  streamflow  in  the 
changes  of  atmospheric  moisture  content.  (Josef- 
son-USGS) 
W72-02097 


PRESENT-DAY  AND  LONG-TERM  WATER 
AND  SALT  BALANCE  OF  SOUTHERN  SEAS  OF 
THE  USSR  (AZOV,  CASPIAN  AND  ARAL)  AND 
POSSIBLE  CHANGES  IN  THEIR  HYDROLOG- 
IC AND  HYDROCHEMICAL  REGIMES 
(SOVREMENNYY  I  PERSPEKTIVNYY  VOD- 
NYY  I  SOLEVOV  BALANSY  I  VOZMOZHNYYE 
IZMENENIYA  GIDROLOGICHESKOGO  I 
GIDROKHIMICHESKOGO  REZHIMOV  YUZH- 
NYKH  MOREY  SSSR  (AZOVSKOGO, 
KASPIYSKOGO  I  ARAL'SKOGO), 
State  Oceanographic  Inst.,  Moscow  (USSR). 
A.  I.  Simonov. 

Meteorologiya  i  Gidrologiya,  No  6,  p  92-101,  June 
1971.  3  fig,  I  tab,  4  ref. 
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Descriptors:  *Lakes,  *Bodies  of  water,  *Water 
balance,  *Salt  balance,  *Water  resources  develop- 
ment, Water  management  (Applied),  Administra- 
tion, Fish  management,  Rainfall-runoff  relation- 
ships, Streamflow,  Water  level  fluctuations,  Con- 
sumptive use,  Withdrawal,  Water  chemistry,  Salini- 
ty, Salts. 

Identifiers:  "USSR,  Sea  of  Azov,  Caspian  Sea,  Aral 
Sea. 

The  problem  of  conserving  and  developing  the 
natural  resources  of  the  Caspian,  Azov,  and  Aral 
Seas  is  part  of  a  broad  program  in  the  complex  use 
and  conservation  of  the  water  resources  of  the 
USSR.  The  economic  potential  of  these  bodies  of 
water  depends  to  a  great  extent  on  their  water 
regime,  which,  in  turn,  is  determined  by  the  inflow 
of  river  waters  into  the  sea  and  by  climatic  condi- 
tions. Unfavorable  natural  processes  and  the 
completion  of  a  number  of  water  management 
measures,  including  dam  and  reservoir  construc- 
tion, are  reflected  in  the  economy  of  the  seas  and  in 
their  reduced  biological  productivity  and  fish 
catach.  Further  development  of  the  national 
economy  in  these  basins  will  result  in  increased 
water  consumption  and  in  the  regulation  of  stream- 
flow.  According  to  data  of  the  Ail-Union  Planning, 
Surveying,  and  Scientific  Research  Institute 
(Gidroproyekt),  consumptive  use  in  the  Azov  Sea 
basin  will  double  by  the  year  2000,  while  that  in  the 
Caspian  and  Aral  Sea  basins  will  increase  2-4  and 
1.5  fold,  respectively.  Specific  water  management 
measures  are  outlined  for  each  body  of  water  to 
stimulate  the  development  of  various  branches  of 
the  national  economy  in  the  basin  and  to  conserve 
and  increase  the  natural  resources  of  the  lake 
under  conditions  of  regulated  streamflow.  (Josef- 
son-USGS) 
W7  2-02099 


MICROFUNGI    IN   THE    WATER,   MUD,   AND 
LITTER  OF  A  CATTAIL  MARSH, 

Wisconsin  State  Univ.,  Oskosh.  Dept.  of  Biology; 

and  Wisconsin  Univ.,  Madison.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-02112 


CHARACTERIZATION  OF  INORGANIC 
PHOSPHATE  IN  NONCALCAREOUS  LAKE 
SEDIMENTS, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Lab. 

J.  D.  H.  Williams,  J.  K.  Syers,  D.  E.  Armstrong,  and 

R.  F.  Harris. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  4,  p  556-561,  1971.  1  fig,  4  tab,  22  ref. 

OWRRB-022-WIS(5). 

Descriptors:  "Inorganic  compounds,  "Phosphates, 
'Lakes,  "Sediments,  Calcium,  Iron,  Wisconsin, 
Aluminum,  Detritus,  Organic  matter,  Measure- 
ment, Laboratory  tests. 

Identifiers:  "Noncalcareous  sediments,  Apatite, 
Fractionation,  Wisconsin  lakes. 

The  forms  of  inorganic  phosphorus  in  a  range  of 
noncalcareous  surficial  Wisconsin  lake  sediments, 
determined  by  the  fractionation  procedure  of  Wil- 
liams, Syers,  and  Walker  (1967),  are  reported.  The 
15  noncalcareous  sediments  considered  here  are 
part  of  a  group  of  16  noncalcareous  and  nine  cal- 
careous surficial  sediments  taken  by  Ekman  dredge 
from  several  lakes.  Inorganic  P  added  with  0.5 
molar  ammonium  fluoride  to  noncalcareous  sedi- 
ments was  recovered  in  the  ammonium  fluoride 
and  succeeding  0.1  normal  sodium  hydroxide  ex- 
tractions. Values  of  ammonium  fluoride 
phosphorus  corrected  on  the  basis  of  the  recovery 
of  phosphorus  added  with  the  ammonium  fluoride 
reagent,  underestimated  the  total  amount  of  inor- 
ganic P  capable  of  interacting  with  ammonium 
fluoride,  but  by  less  than  the  corresponding  uncor- 
rected values.  The  very  high  correlations  between 
ammonium  fluoride  phosphorus,  1st  sodium 
hydroxide  phosphorus,  and  reductant-soluble 
phosphorus,  on  one  hand,  and  between  these  three 
fractions  and  oxalate-  and  citrate-dithionite-bicar- 


bonate-extractable  Fe,  on  the  other,  indicate  a 
common  origin  for  the  inorganic  phosphorus  in  the 
three  fractions  as  part  of  a  short  range  order  Fe- 
rich  complex.  Apatite  was  low  in  all  sediments. 
(Jones-Wisconsin ) 
W72-02113 


BLUEGREEN  ALGAE  OF  THE  CRIMEAN 
MINERALIZED  RESERVOIRS  (IN  UKRAINI- 
AN), 

Akademiya  Nauk  USSR,  Lvov.  Inst,  of  Botany. 
N.  S.  Vodop  Yan. 

Ukr  Bot  Zh.  27  (2):  165-170.  1970,  English  sum- 
mary. 

Identifiers:  Algae,  Blue-Green,  Crimean, 
Cyanothrix-Gardneri-F-Caspica,  Gomphosphaeria- 
Aponina-F-Delicatula,  Mineralized,  Reservoirs, 
USSR. 

Most  of  the  103  spp.  found  belong  to  the  Hor- 
mogoniophyceae  particularly  the  Oscillatoriaceae. 
In  the  class  Chroococcophyceae  the  Chroococ- 
cales  is  the  richest  in  species.  Two  species  are  new 
for  the  Ukraine,  Cyanothrix  gardneri  (Fremy)  1. 
Kissel,  S.  ampl  f.  caspica  I.  Kissel  and 
Gomphosphaeria  aponina,  Kuetz.  f.  delicatula 
(Vir.)  Elenk.  Distribution  of  Cyanophyta  in  the 
Crimean  mineralized  reservoirs  depends  to  a  great 
extent  on  the  total  mineral  content.  The  floristic 
composition  of  the  oversalted  reservoirs  is  the  most 
unusual. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02183 


THE  ECOSYSTEM  OF  THE  ARCTIC  LAKE 
NORDLAGUNA,  JAN  MAYEN  ISLAND:  II. 
PLANKTON  AND  BENTHOS, 

Marine  Biological  Station,  Tormso  (Norway). 
Stig  Skreslet,  and  Niels  Foged. 
Astarte.  3(2):  53-61.  Illus.  Map.  1970. 
Identifiers:      Arctic,      Benthos,      Chironomidae, 
Cladocera,  Diatoma-Elongatum,  Ecosystem,  Gas- 
trotricha,    Island,   Jan-Mayen,    Lake,    Nematoda, 
Nordlaguna,   Oligochaeta,   Plankton,   Tardigrada, 
Turbellaria. 

In  1963  plankton  samples  were  taken  in  the 
oligohaline  lake  Nordlaguna  by  plankton  sampler 
and  vertically  hauled  tow  net.  Information  on 
benthos  was  obtained  in  1963  by  SCUBA  diving 
and  grab  collecting,  and  in  1965  by  a  new  diver 
operated  quantitative  sediment  sampler.  The 
planktonic  diatom  flora  of  Nordlaguna  was  rich  in 
quantitative  respects,  owing  to  mass  occurrence  of 
Diatoma  elongatum.  No  zooplankton  was  found. 
The  benthic  fauna  comprised  small  species  of  Tur- 
bellaria, Gastrotricha,  Nematoda,  Oligochaeta, 
Cladocera,  Tardigrada,  and  Chironomidae. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-02190 


FURTHUR  STUDIES  ON  SOME  SALINE  LAKES 
OF  SOUTHEAST  AUSTRALIA, 

Monash    Univ.,    Clayton    (Australia).    Dept.    of 

Zoology. 

I.  A.  E.  Bayly. 

Aust  J  Mar  Freshwater  Res.  21  (2):  1 17-129.  Illus. 

Map.  1970. 

Identifiers:    Acartia-Clausi,    Australia,    Capitella- 

Capitata,  Ceratonereis-Erythraeensis,  Culicoides, 

Heterolaophonte,   Lakes,   Mesochra,   Mesostoma, 

Onychocamptus-Bengalensis,  Robertsonia,  Saline, 

Southeast. 

A  series  of  closed  saline  lakes  located  between 
Beachport  and  Robe  in  South  Australia  are 
discussed  in  more  detail  than  previously.  The  fol- 
lowing taxa  are  reported  for  the  1st  time:  the 
polychaete  Capitella  capitata  (Fabricius),  the  dip- 
teran  Culicoides,  the  turbellarian  Mesostoma,  and 
the  copepod  Acartia  clausii  Giesbrecht.  New  taxa 
that  will  be  described  by  other  workers  wholly  or 
partially  from  material  collected  in  this  region  are 
as  follows:  a  new  species  and  genus  of  hydrozoan 
probably  belonging  to  the  genera  Mesochra, 
Robertsonia,    and     Heterolaophonte.     Previously 


recorded  taxa  which  have  now  been  more  close 
identified  are  as  follows:  'Nereidae'  (earlier  pape 
-  Ceratonereis  erythraeensis  Fauvel  (presei 
paper),  'Onychocamptus  sp.'  -  O.  bengalens 
(Sewell),  and  'Halicyclops  sp.  nov.'  --  H.  ambigui 
Kiefer.  The  cladoceran  Daphniopsis  pusilla  Servei 
ty  is  recorded  from  a  salinity  of  57%.  The  si] 
nificance  of  resistant  stages,  and  the  biologic 
status  of  closed  saline  lakes  located  close  to  the  se 
are  discussed. -Copyright  1971,  Biological  Al 
stracts,  Inc. 
W72-02191 


PLANKTON  SWARMS  IN  LAKE  GJOKVATT 
EAST  FINNMARK, 

Tromso  Museum  (Norway). 

Anders  Klemetsen. 

Astarte.  3  (2):  83-85.  1970. 

Identifiers:  Bosmina-Obtusirostris,  East,  Finnmarl 

Gjokvatn,  Lake,  Norway,  Plankton,  Swarms. 

Distinct  swarms  of  Bosmina  obtusirostris  were  ol 
served  near  the  surface  of  the  lake  during  the  da; 
time.  The  swarms  were  irregularly  spindle-or  fai 
shaped  and  from  10  to  50  cm  long.  Numbers  ma 
vary  from  1000  to  100,000  individuals  per  swarn 
The  observations  indicate  that  biological  rathe 
than  physical  factors  are  involved  in  swarm  forms 
tion. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02193 


AMOUNT  OF  PIGMENTS  AND  DAIL' 
PRODUCTION  OF  PHYTOPLANKTON  OCCUR 
RING  IN  ACIDIC  LAKE  TOYA  (IN  JAPANESE) 

Hokkaido  Univ.  (Japan).  Faculty  of  Fishery. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-02197 


LIMNOLOGICAL  STUDIES  ON  PARAMBIKU 
LAM  ALIYAR-PROJECT-I  ALIYAR  RESER 
VOIR  (MADRAS  STATE),  INDIA, 

Hydrological  Research  Station,  Kilpauk  (India). 
A.  Sreenivasan. 

SchweizZHydrol.  32  (2):  405-417.  1970. 
Identifiers:  Aliyar,   Diatoms,  India,  Limnologica 
Madras,  Microcystis-Aeruginosa,  Oxygen,  Param 
bikulam,  Project,  Reservoir. 

The  limnology  of  a  softwater  impoundment  ha 
been  studied.  The  deep  reservoir  did  not  exhibi 
stable  thermal  stratification  though  biochemica 
stratification  was  quite  usual.  02  supersaturation: 
were  rare  but  mostly  the  surface  water  was  ovei 
50%  saturated.  02  deficits  were  noticed  but  the; 
were  not  severe.  Anoxic  bottom  condition  wa 
noted  only  once.  Low  alkalinity,  low  hardness,  low 
chloride,  Ca.  silicate  were  characteristic  of  this 
water.  Nitrate  was  not  detected,  but  on  some  day! 
phosphates  were  recorded.  02  absorbed  from  per 
manganate  was  fairly  high.  Though  chemica 
parameters  indicate  its  oligotrophic  nature,  plank- 
ton composition  gives  the  contrary  impression 
Blue-greens  especially  Microcystis  aeruginosa  oc- 
curred almost  round  the  year.  Diatoms  also  oc- 
curred throughout  the  year  with  2  exceptions.  Pri- 
mary production  values  varied  but  were  high  dur- 
ing diatom  abundance  and  restricted  by  low 
nutrient  levels,  low  C02  and  lower  plankton  num- 
bers. Vertical  and  diurnal  changes  in  alkalinity,  dis- 
solved 02  and  pH  values  point  to  a  moderately 
eutrophic  tendency.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02198 


LIMNOLOGICAL  STUDIES  OF  LAKE  NORR- 
VIKEN,  A  EUTROPHICATED  SWEDISH  LAKE: 
II.  PHYTOPLANKTON  AND  ITS  PRODUCTION, 

Uppsala  Univ.  (Sweden).  Inst,  of  Limnology. 
For  primary  bibliographic  entry  see  Field  05C. 
W7  2-02199 
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WATER  CYCLE— Field  02 
Water  in  Plants — Group  21 


!I.  Water  in  Plants 


REDICTING  VARIATIONS  IN  ENERGY 
LOW  THROUGH  A  SEMI-CONTROLLED 
OTIC  ECOSYSTEM, 

lichigan    State    Univ.,    East    Lansing.    Kellogg 
iiological  Station. 
„  W.  Cummins. 

ivailable  from  the  National  Technical  Information 
ervice  as  PB-204  645,  $3.00  in  paper  copy,  $0.95 
i  microfiche.  Completion  Report,  1971.  21  p,  6 
g,  2  ref.  OWRR-B-008-MICH  (2),  14-13-0001- 
093. 

tescriptors:  'Ecology,  *Streamflow,  *Lotic  en- 
ironment,  'Ecosystems,  'Model  studies,  Land 
tearing,  Land  development,  Clear-cutting, 
orestry,  Agriculture,  Urbanization,  Organic 
latter,  Leaves,  Sediments,  Forecasting. 

i  generalized  model  for  woodland  stream 
cosystem  structure  and  function  was  developed, 
articular  focus  was  directed  toward  the  processing 
f  detritus  of  terrestrial  origin,  primarily  lear  litter, 
y  the  stream  community.  The  ecology  of  natural 
nd  artificially  prepared  leaf  accumulations  was 
allowed  in  woodland  streams  and  in  greenhouse 
hannels.  Massive  alterations  of  the  landscape  have 
aused  many  streams  to  become  autotrophic  or 
reatly  simplified  heteortrophic  systems.  Even 
hough  the  quantity  and  quality  of  organic  imputs 
nay  be  similar  to  the  initial  woodland 
eterotrophic  stream,  it  is  difficult  to  reestablish 
nd  intricate  and  efficient  processing  structure  that 
haracterized  the  original  stream  system.  This  is 
iarticularly  true  when  treatment  facilities  are  em- 
Joyed  which  are  specifically  designed  to  insure  the 
nput  of  only  fine  particulate  and  dissolved  organic 
natter.  A  key  to  the  original  structure  is  the  input 
if  large  detrital  particles  to  serve  as  fungal  sub- 
trates  and  food  for  the  shredders  (large  particle 
letritivores).  (Woodard-USGS) 
V72-01701 


IYDROLOGIC      CHARACTERIZATION      OF 
"ORESTED  WATERSHEDS  IN  ARIZONA, 

Arizona  Univ.,  Tuscon. 

:or  primary  bibliographic  entry  see  Field  02C. 

V72-01702 


•COPHYSIOLOGICAL  STUDIES  ON  PLANTS 

"N     ARID     AND     SEMIARID     REGIONS     IN 

iVESTERN  AUSTRALIA.  IV.  COMPARISON  OF 

rHE   FIELD    PHYSIOLOGY    OF   THE    HOST, 

ACACIA  GRASBYI  AND  ITS  HEMIPARASITE, 

IMYEMA    NESTOR    UNDER   OPTIMAL   AND 

iTRESS  CONDITIONS, 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Many. 

i.  O.  Hellmuth. 

loumal  of  Ecology,  Vol.  59,  No.  2,  p.  35 1-363,  July 

1971.  5  fig,  3  tab,  17  ref. 

descriptors:  'Physiological  ecology,  'Plant  popu- 
ations,  'Photosynthesis,  'Transpiration, 

'Moisture  stress,  Osmotic  pressure,  Plant  physiolo- 
gy, Arid  lands,  Diurnal,  Seasonal,  Stomata,  En- 
vironmental effects,  Ecology,  Mode  of  action,  Air 
:emperature,  Soil  moisture,  On-site  investigations. 
Identifiers:  'Plant  parasites,  'Australia. 

ITie  ecophysiological  parameters,  photosynthesis, 
respiration,  transpiration,  water  deficit  and  osmotic 
potential,  were  investigated  in  the  stem 
lemiparasite  Amyema  nestor  and  its  host  Acacia 
grasbyi  in  an  arid  region  under  optimal  conditions 
in  winter  and  stress  conditions  in  late  summer. 
Under  mild  air  environment  and  good  soil  water 
conditions  in  winter,  the  diurnal  patterns  of 
physiological  processes  were  of  the  1-peak  type  for 
the  host  as  well  as  the  hemiparasite,  but  the  curves 
obtained  for  the  host  were  markedly  flatter.  An  ex- 
ception, rates  of  transpiration,  were  slightly  higher 
in  the  host.  Under  stress  conditions,  the  diurnal 
patterns  of  net  photosynthesis,  transpiration  and 
water  deficits  showed   multiple-peak   curves  for 


both  species,  and  while  these  activities  in  the 
hemiparasite  changed  little  in  comparison  to  op- 
timal conditions,  they  were  considerably  reduced 
in  the  host.  Phyllodes  of  uninfected  Acacias  under 
stress  conditions  showed  1-peak  type  patterns.  By 
this  indirect  approach,  it  was  concluded  that  the 
field  physiology  of  the  host  as  a  whole  is  affected  by 
the  hemiparasite  under  stress  conditions.  Ap- 
parently the  hemiparasite  induces  additional  water 
stress  in  the  host  which  results  in  complete  or  par- 
tial stomatal  closure  and  consequent  reduction  in 
net  photosynthesis.  (Casey-Arizona) 
W72-01740 


DROUGHT  INFLUENCE  ON  PHYSIOLOGICAL 
PROCESSES  AND  SUBSEQUENT  GROWTH, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-01758 


PATTERN  IN  DESERT  PERENNIALS, 

Australian    National    Univ.,   Canberra.    Research 

School  of  Biological  Sciences. 

D.  J.  Anderson. 

Journal  of  Ecology,  Vol  59,  No  2,  p  555-560,  July 

1961.  2  tab,  21  ref. 

Descriptors:  'Ecological  distribution,  'Plant  popu- 
lations, 'Biological  communities,  'Shrubs,  'Arid 
lands,  Competition,  Statistical  models,  Rainfall, 
Mositure  stress. 

Desert  perennial  vegetation,  and  particularly 
shrubs,  have  the  appearance  of  regular  spacing. 
Recent  studies  have  shown  a  great  diversity  of  pat- 
tern in  desert  species,  including  regular,  random 
and  contagious.  This  diversity  is  particularly  sur- 
prising if  pattern  in  desert  perennial  populations  is 
primarily  determined  by  the  interactions  between 
low  rainfall  regiime  and  competition  between  ad- 
jacent plants  for  the  limiting  water  resource.  The  3 
recent  papers  offering  evidence  for  desert  shrub 
regularity  are  critically  reviewed.  The  results  of  2 
of  the  papers  are  discarded  for  methodological 
reasons  and  the  basic  assumptions  of  the  third  are 
shown  to  be  fallacious.  Much  evidence  now  exists 
to  suggest  that  cyclical  patterns,  involving  changes 
in  both  scale  and  intensity  in  relation  to  age-phases, 
are  common  features  of  perennial  plant  popula- 
tions. The  younger  plants  in  a  population  tend  to  be 
contagiously  distributed.  This  contagion  gradually 
disappears  with  increasing  age  of  the  population, 
due  to  elimination  of  individuals  from  the  high  den- 
sity phases  of  the  originally  patterned  mosaic, 
producing  eventually  an  essentially  random  dis- 
tribution among  the  oldest  individuals  of  the  popu- 
lation. There  is  therefore  no  reason  to  assume  regu- 
larity is  the  most  likely  form  of  distribution  among 
shrubs  in  an  arid  region,  much  less  to  argue  that  if  it 
does  occur  it  is  due  competition  for  water.  (Casey- 
Arizona) 
W72-01760 


PSYCHROMETRIC  DETERMINATION  OF 
WATER  POTENTIAL  OF  DESERT  PLANTS, 

Battelle  Northwest,  Richland,  Wash.  Environmen- 
tal and  Life  Sciences  Div.;  and  Washington  State 
Univ.,  Pullman.  Dept.  of  Agronomy. 
J.  Hsieh,  G.  S.  Campbell,  and  W.  H.  Gardner. 
Northwest  Science,  Vol  45,  No  3,  p  209-21  2,  Au- 
gust 1971.  1  fig,  2  tab,  7  ref.  AEC  Contract  AT 
(45-D-1830. 

Descriptors:  'Xerophytes,  'Moisture  stress, 
•Water  balance,  'Soil-water-plant  relationships, 
'Instrumentation,  Temperature,  Humidity,  Leaves, 
Semiarid  climates,  Shrubs,  Hydrophytes,  Climatic 
data,  Rainfall,  Environmental  effects. 
Identifiers:  'Water  potential. 

Thermocouple  psychrometry  is  increasingly  used 
to  measure  leaf  water  potentials.  Unfortunately, 
technical  problems  have  precluded  such  measure- 
ments on  xerophyte  leaves  because  the  instrument 
is  limited  to  ranges  between  0  and  -50  bars.  Using  a 


Spanner  thermocouple  psychrometer,  this  range 
was  extended  to  about  -100  bars  by  use  of  special 
thermocouple  welds  and  by  increasing  the  time  of 
Peltier  cooling.  Water  potentials  were  measured  in 
the  leaves  of  4  desert  shrubs  and  1  hydrophyte  na- 
tive to  the  semidesert  of  eastern  Washington.  Mea- 
surements were  made  in  the  morning  and  the  after- 
noon of  the  day  in  November  and  a  day  in  Sep- 
tember. Critical  climatic  data  were  also  recorded 
on  each  occasion.  As  the  season  advanced,  leaf 
water  potentials  increased  probably  due  to  late  fall 
rains  and  decreasing  atmospheric  stress  brought 
about  by  lower  temperatures  and  high  relative  hu- 
midities. The  relative  importance  of  atmospheric 
conditions  was  indicated  by  the  data  on  the 
hydrophyte.  (Casey-Arizona) 
W72-01761 


LIST  OF  FRESHWATER  CRUSTACEANS  OF 
CUBA  AND  THEIR  ZOOGEOGRAPHICAL 
RELATIONSHD7S, 

Ceskoslovenska        Akademie        Ved,        Prague. 
Hydrobiologicka  Lab. 
M.  Straskraba. 

Acad  Cienc  Cuba  Ser  Biol.  8.  1-37.  1969. 
Identifiers:  Crustaceans,  Cuba,  Fresh,  Geographi- 
cal, List,  Relationships. 

An  annotated  list,  giving  general  distribution,  is 
given  for  55  spp.,  comprising  2  spp.  of  Conchos- 
traca,  7  of  Cladocera,  4  of  Copepoda,  6  of  Os- 
tracoda,  1  of  Mysidacea,  4  of  Isopoda,  3  of  Am- 
phipoda,  20  of  Decapoda,  and  8  of  Brachyura.  Al- 
together, 28  spp.  are  endemic  in  Cuba,  5  endemic 
in  the  Greater  Antilles,  5  occur  in  Mexico  and  part 
of  Central  America  as  well  as  in  the  Greater  An- 
tilles, 4  occur  also  in  the  northern  part  of  South 
America  and  the  southern  part  of  North  America, 
and  3  are  cosmopolitan  and  widely  distributed, 
while  2  are  not  classified  because  their  origin  is  un- 
certain. The  bibliography  lists  57  publications  on 
the  crustacean  fauna  of  Cuba,  and  34  which  deal 
with  the  zoogeographical  relationships  of  Cuban 
crustaceans.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01887 


EFFECT  OF  SOME  SOIL  PROPERTIES  ON 
ROOT  AND  TOP  GROWTH  AND  MINERAL 
CONTENT  OF  'WASHINGTON'  NAVAL 
ORANGE  AND  'BALADY'  MANDARIN, 

F.  A.  Minessy,  M.  A.  Barakat,  and  E.  M.  El-Azab. 
Plant  Soil.  34  ( 1 ):  1-15.  Illus.  1971. 
Identifiers:    Balady,   Growth,   Leaf,   Mandarin-D, 
Mineral,  Navel,  Number,  Orange-D,  Root,  Salinity, 
Shoot,  Soil,  Table,  Top,  Vigor,  Washington,  Yield. 

Soil  and  plant  investigations  were  carried  on  a 
grove  of  'Washington'  navel  orange  and  'Balady' 
mandarin  in  the  United  Arab  Republic  to  find  out 
the  cause  of  the  large  differences  in  the  tree  vigor. 
During  1965  and  1966  the  groundwater  level  was 
measured  several  times,  groundwater  and  soil  sam- 
ples were  analyzed,  new  shoots  and  leaves  in  3 
flushes/year  were  determined.  Root  intensity  at 
distance  and  depth  were  also  determined.  Roots 
and  leaves  were  analyzed  for  several  mineral  con- 
tents. Results  obtained  refer  to  the  depth  of  water 
table  as  the  dominant  factor  responsible  for  growth 
differences,  whereas  salinity  as  secondary  effect 
mostly  was  not  involved.  The  number  of  shoots  (for 
both  cultivars)  was  the  most  effected.  Total  leaf 
area  (reflecting  all  other  effects)  was  reduced  tre- 
mendously by  water  table  change  from  171  to  53 
cm  for  orange  and  from  1 58  to  89  cm  for  mandarin. 
Travelling  distance  of  feeder  roots,  horizontally  or 
vertically  was  reduced  remarkably  and  its  intensity 
shifted  upward  in  front  of  a  rising  water  table. 
Mineral  contents  did  not  change  with  water  table. 
Yield  of  both  cultivars  was  remarkably  reduced 
with  rising  water  table. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01891 
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Field  02— WATER  CYCLE 
Group  21 — Water  in  Plants 


RELATIONS  BETWEEN  THE  AGE  OF  CLONE 
AND  THE  COURSE  OF  MEIOSIS  OF 
SPHAEROCARPUS  (IN  GERMAN). 

Humboldt-Universitaet  zur  Berlin  (East  Germany). 
Biology  Section. 

Biol  Zentralbl.  90  (1):  43-48.  Illus.  1971.  English 
summary. 

Identifiers:  Aberrant,  Age,  Clones,  Evolution,  Ger- 
mination, Meiosis,  Relations,  Sphaerocarpus, 
Spore,  Stress. 

The  meiosis  of  Sphaerocarpus  shows  a  higher  rate 
of  disturbances  in  older  clones  than  in  younger 
ones.  For  an  analysis  of  the  responsible  factors, 
treatments  with  water  stress  were  carried  out,  the 
effect  being  that  water  stress  plants  showed  a  much 
higher  degree  of  disturbances.  It  was  observed  that 
aberrant  spores  are  able  to  germinate.  The  possible 
consequence  in  evolution  is  discussed.— Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W72-01894 


TIME  AND  EFFECT  OF  FOREST  FERTILIZA- 
TION, 

P.  J.  Viro. 

Metsantutkimuslaitoksen  Julk.  70(5):  3-16.  1970. 
Identifiers:    Fertilization,    Forest,    Pine-G,    Rain, 
Seasonal,  Spruce-G,  Time. 

In  the  summers  of  1964  and  1965  the  distribution 
of  the  rains  was  so  uneven  that  an  occasional 
shower  of  rain  probably  had  a  great  effect  on  the 
results.  The  spruce  plots  differed  more  than  the 
pine  plots  in  the  mechanical  composition  of  their 
soil,  but  as  the  plots  in  both  the  spruce  series  were 
established  in  the  same  locality  and  during  the 
same  year,  their  fertilization  reaction  was  similar. 
Early  summer  is  the  best  time  for  fertilizing  pine, 
and  late  and  early  summer  for  spruce.  Winter  fer- 
tilization is  fairly  advantageous;  when  the  soil  is 
frozen,  little  of  the  fertilizer  evidently  gets  leached 
away  unless  heavy  rains  fall  between  the  thaw  and 
the  commencement  of  growth.  Differences  due  to 
weather  and  soil  have  to  be  considered  in  fertiliza- 
tion experiments.— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01907 


EFFECTS  OF  LIGHT  INTENSITY  AND 
OSMOTIC  STRESS  ON  THE  WATER  RELA- 
TIONS OF  POPULUS  TREMULOIDES, 

International  Paper  Co.,  Ticonderoga,  N.Y. 

James  O.  Eubanks. 

Forest  Sci.  17  ( 1 ):  79-82.  Illus.  1971. 

Identifiers:  Cell,  Dry,  Intensity,  Light,  Moisture, 

Osmotic,        Populus-Tremuloides-D,        Pressure, 

Reduction,  Relations,  Stress,  Turgor,  Weight. 

Growth  and  osmotic  relationships  were  examined 
in  quaking  aspen  plants  subjected  to  osmotic 
moisture  potentials  from  -0.5  to  -15.5  bars,  and 
light  intensities  from  900  to  3,600  foot-candles. 
Reductions  in  plant  dry  weight,  as  moisture  stress 
increased,  were  related  to  reduce  cell  turgor  pres- 
sure. Variations  in  light  intensity  apparently  had  lit- 
tle effect  on  the  water  potential  of  the  leaves.  As 
light  intensity  was  decreased,  however,  cell  turgor 
pressure  also  decreased.  Both  reduced  turgor  pres- 
sure and  reduced  photosynthesis  may  be  directly 
related  to  inability  of  the  plants  to  grow  under  con- 
ditions of  low  light  intensities.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01909 


WILDLIFE  CRISIS, 

Philip  Duke  of  Edinburgh,  and  James  Fisher. 
Cowles,  New  York,  N.Y.,  1970.  256  p.  Illus.  Pr. 
$14.95. 

Identifiers:  Birds,  Book,  Conservation,  Crisis,  Ex- 
tinction, Human,  Mammals,  Movement,  Threat, 
Wildlife. 

This  volume  contains  an  illustrative  and  informa- 
tive commentary  on  the  world's  wildlife  and  its 
conservation.  Wildlife  conservation  is  considered 


with  note  of  the  effects  of  the  scientific  and 
technological  explosion,  the  growth  of  urban  popu- 
lations, the  rapid  depletion  of  the  natural  supply  of 
water,  the  vanishing  of  species  and  the  critical  na- 
ture of  the  world's  food  supply.  The  concern  for 
preserving  natural  beauty  is  stressed  with  note  of 
the  'big  business'  of  wild  animal  photography.  A 
photographic  assay  of  bird  and  wildlife  observation 
is  included  showing  wildlife  from  areas  ranging 
from  Antarctica  to  the  Galapagos  Islands  and  Lake 
Rudolf  in  Kenya.  Also  included  is  a  comprehensive 
history  of  world's  conservation  movement. 
Prepared  with  the  assistance  of  the  World  Wildlife 
Fund  and  the  International  Union  for  the  Conser- 
vation of  Nature  and  Natural  Resources,  it  con- 
siders each  continent's  participation  in  this  con- 
cern. A  section  of  the  text  devoted  to  an  account  of 
the  most  notable  mammalian  and  bird  species  that 
have  been  affected  by  man's  indifference  or  con- 
cern lists  4  types  of  species:  globally  extinct,  endan- 
gered, critically  endangered  and  saved  from  extinc- 
tion by  man's  intervention.  Over  32  color  plates 
and  8  maps  illustrate  the  test;  a  bibliography  and 
index  are  also  included.— Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-01911 


NATURAL  PRODUCTIVITY  OF  WILDFOWL 
ON  THE  NAMESTSKE  RUBNIKY  PONDS  (C- 
ZECHOSLOVAKIA), 

Ceskoslovenska  Akademie  Ved,  Bmo.  Ustav  pro 
Vyzkum  Obratlovcu. 
Jiri  Havlin. 

Zool  Listy.  19  (4):  343-364.  Illus.  1970. 
Identifiers:   Czechoslovakia,  Ducks,   Egg,  Grebe, 
Gull,    Namestske,    Natural,    Ponds,    Production, 
Productivity,  Rails,  Rybniky,  Sedge-M,  Warblers, 
Weather,  Wildfowl. 

In  the  period  of  1966  to  1969,  the  breeding  success 
of  all  birds  nesting  on  the  largest  pond  (of  about  30 
ha  in  average)  of  the  above-mentioned  pond 
system  was  recorded,  except  for  the  black-headed 
bull  gull  and  the  black-necked  grebe.  The  number 
of  nests  of  18  breeding  spp.  varied  between  215 
and  138.  In  1966  to  1968,  the  number  of  nests  cul- 
minated following  a  decrease  lasting  several  years 
since  1961.  Low  numbers  persisted  only  in  the 
coot,  little  and  blacknecked  grebe.  In  1969,  a 
general  decrease  recurred.  The  number  of  eggs  laid 
varied  approximately  between  1600  (in  1967)  and 
800  (in  1969),  the  number  of  young  having  left 
successfully  the  nest  varied  between  990  and  450. 
In  this  production,  ducks  take  part  by  a  half;  rails, 
by  a  quarter;  and  weed  warblers,  and  little  grebe 
and  others  represent  the  rest.  The  mean  production 
in  ducks  was  5  to  6  young  from  one  commenced 
clutch,  whereas  in  1969  it  was  only  2.4  to  2.8 
young.  In  the  same  years,  the  breeding  success  was 
also  ascertained  in  a  part  of  wildfowl  nests  on  the 
other  ponds  of  the  system;  in  1 968  and  1 969,  in  the 
absolute  majority  of  these  nests;  in  1969,  addi- 
tionally, in  a  part  of  nests  on  the  relatively  poor 
ponds  in  the  wider  environs.  The  disease  in  the 
number  of  breeding  pairs  on  the  largest  pond  in 
1969  was  compensated  partly  by  more  frequent 
breeding  on  the  other  ponds.  The  total  egg  produc- 
tion in  wildfowl  species  on  the  largest  pond  equals 
approximately  to  that  in  all  the  other  ponds, 
although  the  total  acreage  of  the  latter  is  5  times 
that  of  the  former.  The  breeding  success  appears  to 
be  somewhat  greater  on  the  ponds  with  lower 
breeding  density,  as  well  as  in  the  years  with  a 
lower  number  of  breeding  pairs.  Nevertheless,  the 
lowest  breeding  success  was  recorded  under  un- 
favorable conditions  of  1969.  The  number  of 
breeding  pairs,  as  well  as  the  total  production  of 
eggs  and  young,  were  most  affected  by  both  the 
course  of  weather  and  the  way  and  intensity  of  fish 
management  on  the  ponds.  Suitable  nesting  condi- 
tions enabled  considerably  high  nest  concentration 
on  the  largest  pond.  The  impairing  of  these  condi- 
tions, mainly  the  disappearance  of  sedge  tussocks, 
led  to  abrupt  disease  in  breeding  and,  at  the  same 
time,  to  dispersion  of  breeding  pairs  towards  other 
ponds.  The  influence  of  unfavorable  weather  and 
other  factors  markedly  reflected  the  production  of 
eggs  and  young  than  the  number  of  breeding  cases. 


The  results  have  proved  overproduction,  and  hav 
not  corroborated  the  hypothesis  that  the  produc 
tion  of  young  per  year  might  be  a  factor  controllin 
the  breeding  rate  in  the  subsequent  year.— Cop) 
right  197 1 ,  Biological  Abstracts,  Inc. 
W72-01912 


THE  POPULATIONS,  GROWTH  AND  PRODUC 
TION  OF  FISH  IN  FOUR  SMALL  STREAMS  D 
SOUTHERN  ENGLAND, 

Freshwater  Biological  Association,  Wareham  (Er 
gland).  River  Lab. 
R.  H.  K.  Mann. 

J  Anim  Ecol.  40  ( 1 ):  1 55- 1 90.  Illus.  1971. 
Identifiers:  Cottus-Gobio,  England,  Fisl 
Gasterosteus-Aculeatus,  Growth,  Nemacheilu! 
Barbatula,  Phoxinus-Phoxinus,  Population! 
Production,  Salmo-Salar,  Salmo-Trutta,  Southerr 
Streams. 

Survival,  growth  and  annual  production  of  6  spp.  c 
fish  were  measured  in  1  soft  water  and  5  hard  wate 
stream  sites  in  southern  England,  the  species  stu 
died  being  trout  (Salmo  trutta),  salmon  parr  (5 
salar),  bullhead  (Cottus  gobio),  stoneloac 
(Nemacheilus  barbatula),  three  spined  stickelbac 
(Gasterosteus  aculeatus)  and  minnow  (Phoxinu 
phoxinus).  There  were  only  minor  differences  i 
the  growth  rates  offish  at  the  5  hard  water  sites,  bu 
these  rates  were  higher  than  those  for  the  same  fis 
species  in  the  softer  Docken's  Water.  At  all  site 
growth  was  most  rapid  in  the  spring  and  earl 
summer  and  though  growth  continued  throughou 
the  year  there  was  a  considerable  decrease  in  th 
rate  during  the  winter  months.  Annual  bullhea 
production  ranged  from  6.2  to  43.1  g/m  sq  (fires 
weight)  in  the  hard-water  streams  and  thi 
represented  from  43  to  83%  of  total  fish  produc 
tion.  Bullhead  production  was  greatest  during  th 
1st  few  months  of  life  and  was  correlated  direct! 
with  the  density  of  the  0  group  population.  Trou 
production  ranged  from  2.6  to  1 2.9  g/m  sq/annur 
(fresh  weight)  at  the  hard  water  sites  and  cor 
tributed  from  7  to  37%  to  the  total  fish  productio: 
at  each  site.  There  was  a  more  even  distribution  c 
production  among  the  age  groups  than  in  the  bull 
head,  and  trout  production  at  each  site  was  a! 
fected  by  the  proportion  of  each  age  group  present 
In  the  soft  water  stream  trout  contributed  87^ 
(12.1  g/m  sq)  of  annual  fish  production,  with  mos 
of  the  remainder  coming  from  the  minnow  popula 
tion.  Bullheads  did  not  occur  in  this  stream. -Copy 
right  1971,  Biological  Abstracts,  Inc. 
W72-01913 


INFLUENCE  OF  ACTIVITY  AND  SALINITY  OI 
THE  WEIGHT-DEPENDENT  OXYGEN  CON 
SUMPTION  OF  THE  RAINBOW  TROtf 
SALMO  GAIRDNERI, 

Sir  Theagaraya  Coll.,  Madras  (India).   Dept.  c 

Zoology. 

G.  Madan  Mohan  Rao. 

Mar  Biol  (Berlin).  8(3):  205-212.  Illus.  1971 . 

Identifiers:    Consumption,    Dependent,    Oxygen 

Rainbow,  Salinity,  Salmo-Gairdneri,  Temperature 

Trout,  Weight. 

Standard  and  active  rates  of  02  consumption  of  S 
gairdneri  acclimated  and  tested  at  5  and  15  C  ii 
various  salinities  (fresh  water  to  30%  S)  wer 
determined.  The  fish  used  in  experiments  ranged  ii 
weight  from  23  to  196  g.  The  relation  betweei 
body  weight  and  metabolism  is  discussed.  Lowes 
rates  of  02  consumption  were  obtained  in  7.5%  ! 
at  both  temperatures  and  at  all  levels  of  activity 
maximum  rates  were  obtained  in  30%  S  (with  th 
exception  of  smaller  fish  at  15C).  Reduction  ii 
osmotic  load/cost  of  osmoregulation  is  suggested  a 
the  probable  cause  for  the  lowest  rate  of  02  con 
sumption  in  7.5%  S,  a  salinity  isosmotic  with  thi 
plasma  of  the  fish.  Increase  in  temperature  result 
in  increase  of  metabolic  rate.  However,  this  has  n< 
effect  on  the  slope  of  the  weight-metabolisn 
regression  line.  In  30%  S  at  15C,  the  response  a 
higher  levels  of  activity  seems  to  be  size-dependent 
The  slope  of  the  regression  line  (weight  versus  O'. 
consumption)  increases  with  increasing  activity  a 
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WATER  CYCLE— Field  02 
Water  in  Plants — Group  21 


C;  this  is  more  pronounced  in  30%  S.  However, 
5C,  no  significant  statistical  difference  was  ob- 
rved  between  the  slopes.  The  scope  for  activity 
is  calculated.  It  was  found  to  be  lowest  in  7.5%  S, 
d  the  scopes  in  fresh  water  and  1 5%  S  were  not 
fferent.  The  scope  in  30%  S  was  high  at  5C  but,  at 
C,  a  reduced  scope  was  found  for  smaller  fish; 
is  is  a  reflection  of  the  earlier  observation  that 
■all  fish  were  unable  to  survive  in  a  high  salini- 
ftiigh  temperature  combination. --Copyright 
i7 1 ,  Biological  Abstracts,  Inc. 
72-01914 


IE  EFFECTS  OF  STRATIFICATION  ON 
IYTO-PLANKTONIC  DIATOMS  IN  A  SMALL 
>DY  OF  WATER, 

istol  Univ.  (England).  Dept.  of  Botany. 

iristine  M.  Happey. 

icol.  58  (3):  635-651.  Illus.  1970. 

entifiers:  Asterionella-Formosa,  Body,  Circula- 

>n,  Depletion,  Diatoms,  Growth,  Phyto,  Plank- 

nic,  Silica,  Stephanodiscus-Rotula,  Stratification. 

le  planktonic  diatoms  Asterionella  formosa  and 
ephanodiscus  rotula  showed  4  growth  peaks,  the 
rtner  diatom  in  spring  1967,  and  spring  1968,  and 
e  latter  in  summer  1967  and  autumn  1967. 
rowth  cycles  on  all  4  occasions  varied,  and  were 
lated  to  the  water  circulation.  Silica  depletion 
suiting  from  diatom  uptake  paralleled  water  cir- 
ilation,  occurring  throughout  the  pool  in  autumn 
(67  and  spring  1968,  and  was  confined  to  the  top 
5  m  in  spring  1967  as  the  pool  stratified  during 
e  growth  period,  and  to  the  epilimnion  during 
immer  1967.  Rates  of  population  increase  varied 
spending  on  the  time  of  year.  Low  specific  rates 
"  population  increase  were  exhibited  by  the  early 
iring  growth  of  Asterionella  in  1968  and  max- 
lum  rates  were  recorded  for  the  summer  crop  of 
ephanodiscus.  Comparable  amounts  of  silica 
ere  used  by  populations  of  both  diatoms.  The 
ops  of  Asterionella  with  a  smaller  silica  demand 
it  cell  were  denser  than  those  of  Stephanodiscus 
id  the  quantity  of  silica  uptake  is  related  most 
osely  to  the  surface  area  and  hence  wall  dimen- 
ons  of  the  2  diatoms.  These  diatom  populations 
low  unusual  characteristics  of  phytoplankters. 
sterionella,  when  growing  during  the  develop- 
lent  of  thermal  stratification  in  May  1967,  was 
t>le  to  maintain  a  'static'  population  under  condi- 
ons  of  silica  depletion;  the  size  of  population  was 
etermined  by  the  diffusion  of  silica  from  the  silica- 
ch  hypolimnion.  Stephanodiscus  produced  a  large 
rop  during  stable  thermal  stratification  in  July, 
rid  this  growth  was  probably  governed  by  very 
ipid  cell  division  sufficient  to  account  for  the  in- 
reases  in  cell  numbers  and  loss  by  sedimentation 
)  the  hypolimnion.  Thus  stratification  conditions 
I  a  shallow  water  mass  are  of  great  importance  in 
ontrolling  diatom  populations,  normally  as- 
jciated  with  turbulent  water,  not  only  in  their  ef- 
;ct  on  water  circulation  but  also  in  the  provision  of 
utrients.-Copyright  1971,  Biological  Abstracts, 
ic. 
V72-01919 


'HOTOSVNTHESIS  IN  FRUTICOSE  LICHENS 

XADONIA   ALPESTRIS  (L.)   RABH.   AND   C. 

1ANGIFERINA   (L-)   WEB.    IN   THE   TAIMYR 

'ENINSULA,  (IN  RUSSIAN), 

I  A.  Barashkova. 

lotZh.  55  (2):  284-292.  Illus.  1970. 

dentifiers:      Cladonia-Alpestris,      Cladonia-Ran- 

jferina,    Fruticose,    Lichens,    Light,    Moisture, 

'eninsula,  Photosynthesis,  Taimyr,  Temperature, 

JSSR. 

•hotosynthesis  of  Cladonia  alpestris  (L.)  Rabh. 
ind  C.  rangiferina  (L.)  Web.  was  studied  under  the 
irctic  conditions  of  the  Taimyr  National  District  on 
he  watershed  plateau  in  the  dwarf  birch-lichen 
undra.  Data  on  the  intensity  of  photosynthesis  ob- 
ained  monthly  by  use  of  radioactive  C  in  July 
polar  day),  Aug.  (white  night)  and  Sept.  (twilight 
light)  showed  that  in  the  morning  and  evening 
lours  it  was  more  intense  than  during  the  day.  Both 
ipecies  photosynthesized  during  night  hours  of  the 


polar  day  period.  In  C.  alpestris  the  intensity 
reached  its  highest  daily  level  in  July  at  3:00  A.M. 
The  intensity  depends  on  air  temperature  and 
moisture.  With  relatively  low  air  temperature  and 
lichen  moisture  content  C02  uptake  speeds  up. 
Drying  of  the  lichens  is  related  with  increases  in 
light.  The  reason  for  high  C02  uptake  in  the  dark  is 
still  not  clear.  Possibly  at  high  concentrations  of 
C02  the  reversible  process  of  C02  exchange  in 
plants  is  increased.  It  is  undoubtedly  connected 
with  the  symbiotic  nature  of  the  plant.  To  deter- 
mine seasonal  changes  in  photosynthesis  the  inten- 
sity was  studied  in  C.  rangeferina  in  Norilske  during 
May  (polar  day),  March  (day  and  night)  and  Aug. 
(twilight  nights)  for  6  concentrations  of  C02,  0.05- 
2%.  Differences  in  intensity  of  assimilation  and  the 
proportion  of  absorption  in  the  dark  and  light  were 
noted. --Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-01921 


AUTECOLOGY  OF  COMMON  EGYPTIAN 
FAGONIA  SPECIES, 

Baghdad  Univ.  (Iraq).  Coll.  of  Sciences. 
Kama]  Batanovny,  and  Mohiey  Batanovny. 
Phyton  (Horn,  Austria).    14  (1/2):  79-92.  Illus. 
Map.  1970. 

Identifiers:  Aut,  Carbonates,  Ecology,  Egyptian, 
Fagonia-Arabica-D,  Fagonia-Bruguieri-D, 

Fagonia-Cretica-D,  Fagonia-D,  Fagonia-Glutinosa- 
D,  Fagonia-Mollis-D,  Fagonia-Parviflora-D,  Salts, 
Soil,  Species. 

The  Egyptian  Zygophyllaceous  species,  though 
small  in  number,  are  important  constituents  of  the 
desert  vegetation.  One  of  the  important  genera  is 
Fagonia.  This  genus  comprises  about  18  Egyptian 
species.  The  distribution  of  these  species  is  interest- 
ing. The  autecology  of  6  common  species  is  stu- 
died. Although  more  than  one  species  may  be 
present  in  the  same  locality,  each  of  the  species  has 
its  ecological  limits.  F.  parviflora  is  particularly 
able  to  withstand  very  dry  conditions.  The  car- 
bonate content  and  the  total  soluble  salts  vary 
widely  in  the  habitats.  The  chemical  nature  of  the 
soil  parent  material  seems  to  effect  the  distribution 
of  the  studied  species.  Couples  of  ecologically  re- 
lated species  could  be  distinguished.  These  are:  F. 
mollis  and  F.  glutinosa,  F.  glutinosa  and  F.  arabica, 
F.  arabica  and  F.  bruguieri  and  F.  bruguieri  and  F. 
parviflora.  F.  cretica  was  also  studied.— Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W72-01922 


CONTRIBUTION  TO  THE  AUTECOLOGY  OF 
URGINEA  MARITIMA  IN  EGYPT, 

Baghdad  Univ.  (Iraq).  Coll.  of  Sciences. 
Kamal  Hassan  Batanouny,  and  Taha  Khalifa. 
Phyton   (Horn,   Austria).    14  (1/2):  41-53.  Illus. 
1970. 

Identifiers:  Associates,  Aut,  Carbonates, 
Echiochilon-Fruticosum-D,  Ecology,  Egypt,  Gym- 
nocarpos-Decandrum-D,  Harvest,  Medicinal, 
Morphology,  Plantago-Albicans-D,  Post,  Re,  Salts, 
Soil,  Urginea-Maritima-M. 

Urginea  maritima  is  a  medicinal  plant  growing  in 
the  Mediterranean  coastal  region  in  Egypt.  It  in- 
cludes 2  types-differing  in  the  color  of  the  tunic, 
leaf  shape,  scape  length  and  fruit  size.  Phenological 
aspects  are  dependent  on  the  climatic  conditions, 
particularly  rainfall.  They  are  summarized  as  fol- 
lows: leafy  stage  from  Dec. -Jan.  to  April;  dormant 
stage  from  May  to  Aug.;  flowering  stage  from  Aug.- 
Sept.  to  Oct.;  fruiting  stage  from  Nov.  to  Dec.  U. 
maritima  is  restricted  to  the  coastal  region.  Soils 
supporting  both  types  of  squills  differ  in  regard  to 
their  physical  and  chemical  properties.  Soils  sup- 
porting white  squills  are  more  shallow,  more  com- 
pact, with  higher  carbonate  and  soluble  salt  con- 
tent. The  soils  inhabited  by  red  squills  are  of  sand- 
stone origin  while  those  supporting  white  squills  are 
of  limesome  origin.  Communities  dominated  by  dif- 
ferent types  of  squills  occupy  patches  of  different 
areas  ranging  from  a  few  square  meters  to  2  km  sq. 
The  total  plant  cover  during  spring  is  higher  in 
communities  dominated  by  red  squills  than  in  those 
dominated  by  white  squills.  Species  with  high  fideli- 


ty to  the  habitat  of  the  community  dominated  by 
red  squill  are  characteristic  of  the  Plantago  al- 
bicans-Echiochilon  fruticosum  association.  Those 
with  high  fidelity  to  the  habitat  of  the  community 
dominated  by  white  squill  are  characteristics  of  the 
Gymnocarpos  decandrum  association.  The  soils 
supporting  the  white  and  red  squill  communities 
are  comparable  to  those  supporting  the  Gymnocar- 
pos and  Plantago  associations.  The  average  weight 
of  white  squill  bulbs  produced  from  100  m  sq  is  70 
kg  for  an  average  number  of  430  bulbs.  In  case  of 
red  squills  the  average  weight  is  123  kg  for  250 
bulbs.  Reestablishment  of  the  white  squill  commu- 
nity needs  more  than  3  yr.  The  weight  of  newly 
produced  bulbs  is  about  20%  of  that  produced  from 
a  similar  area  under  natural  conditions.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W7  2-01923 


VEGETATION  OF  THE  OLOKEMEJI  FOREST 

RESERVE,  NIGERIA:   VII.  THE   PLANTS  ON 

THE      SAVANNA      SITE      WITH      SPECIAL 

REFERENCE        TO        THEIR        SEASONAL 

GROWTH, 

Sheffield  Univ.  (England).  Dept.  of  Botany. 

Brian  Hopkins. 

J  Ecol.  58  (3):  795-825.  Illus.  1970. 

Identifiers:    Cambial,     Extension,    Fire,    Forest, 

Growth,         Moisture,         Nigeria,         Olokemeji, 

Photoperiod,  Plants,  Reserve,  Savanna,  Seasonal, 

Shoot,  Site,  Vegetation. 

This  concluding  paper  of  the  series  presents  the 
results  of  the  seasonal  changes  in  the  growth  of  17 
common  perennial  species  of  differing  life-form  on 
the  savanna  site.  Extension  growth  commences 
with  a  flush  in  late  Feb.  followed  by  a  gradual 
decrease  until  about  July;  radial  growth  continues 
to  Nov.  Most  leaf-fall  occurs  in  Dec.  and  Jan.  Cam- 
bial activity  mainly  occurs  from  Feb. -Oct.  There  is 
a  large  intraspecific  variation,  but  each  species 
shows  its  own  particular  seasonal  pattern  of 
growth.  No  species  is  'typical;'  the  various  types 
could  not  be  classified.  The  general  relationship 
between  growth  and  rainfall  is  not  causal,  although 
moisture  often  exerts  a  limiting  effect.  The  main 
cause  of  extension  growth  initiation  is  fire.  The  fac- 
tors controlling  the  cessation  of  growth  may  not  be 
the  same  for  all  species,  but  photoperiod  is 
probably  of  prime  importance.  In  general,  the 
phanerophytes  grew  very  slowly,  whereas  plants  of 
other  groups  grew  quite  quickly.  The  tree  girth  in- 
creases were  extremely  low,  probably  because  the 
records  were  made  in  particularly  dry  years.  Leaf 
relative  turgidity  of  3  spp.  was  slightly  less  at  14.00 
hours  than  at  08.30  hours  and  showed  a  seasonal 
variation  related  to  both  air  and  soil  moisture  and 
leaf  age.  The  mean  annual  viable  seed  fall  was 
about  900  seeds/m  sq;  almost  all  were  grasses  and 
virtually  all  fell  in  Nov.  and  Dec. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01924 


VEGETATION  OF  THE  OLOKEMEJI  FOREST 

RESERVE,   NIGERIA:    VI.    THE    PLANTS   ON 

THE       FOREST       SITE       WITH       SPECIAL 

REFERENCE         TO         THEIR         SEASONAL 

GROWTH, 

Sheffield  Univ.  (England).  Dept.  of  Botany. 

Brian  Hopkins. 

J  Ecol.  58  (3):  765-793.  Illus.  1970. 

Identifiers:  Forest,  Forms,  Growth,  Life,  Moisture, 

Nigeria,  Olokemeji,  Photoperiod,  Plants,  Reserve, 

Seasonal,  Site,  Vegetation. 

An  account  is  given  of  seasonal  changes  in  the 
growth  of  19  common  species  of  differing  life-form 
on  the  forest  site.  The  main  period  of  growth  is 
from  Feb. -March  until  about  May  or  June,  with 
most  leaf-fall  and  radial  shrinkage  from  Dec.-Feb. 
Most  cambial  activity  takes  place  from  May  to 
Sept.  Thedre  is  large  intraspecific  variation,  but 
each  species  shows  its  own  particular  seasonal  pat- 
tern of  growth.  No  species  is  'typical;'  the  various 
types  could  not  be  classified.  The  most  likely  factor 
controlling  extension  growth  is  photoperiod,  but 
moisture  often  exerts  a  limiting  effect.  The  factors 
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controlling  growth  may  not  be  the  same  for  all  spe- 
cies. Growth  rates  were  generally  low,  probably 
mainly  due  to  lack  of  water.  The  tree  girth  in- 
creases were  extremely  low,  probably  because  the 
records  were  made  in  particularly  dry  years.  Leaf 
relative  turgidity  of  4  species  fell  between  10.00 
and  15.15  hr  and  showed  a  seasonal  variation 
closely  related  to  air  and  soil  moisture  values.  The 
mean  annual  viable  seed  fall  was  only  14  seeds/m 
sq;  all  the  seeds  fell  during  the  dry  season.-Copy- 
right  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-01925 


SOME   DATA   ON  THE  GROWING   SITE   OF 
HYPERICUM  CANADENSE  L,  (IN  DUTCH), 

Nijmegen  Univ.  (Netherlands).  Botany  Lab. 
V.  Westhoff. 

Gorteria.  5  (7):  239-248.  1970  English  summary. 
Identifiers:  Ecosystem,  Gradient,  Grazing,  Grow- 
ing, Hypericum-Canadense-D,  Native,  Site,  Soil, 
Species. 

Hypericum  canadense  L.  is  an  amphi-atlantic  spe- 
cies, known  in  Europe  from  2  localities  only:  Lough 
Mask  in  Ireland  and  NE  Twente  in  the  Netherlands. 
The  habitat  of  the  species  on  the  western  shore  of 
Lough  Mask  is  described  with  the  help  of  4  sample 
plots,  and  this  site  is  compared  with  the  habitat  at 
Farnham,  Quebec,  Canada.  The  Irish  habitat  is  a 
complicated  and  rare  ecosystem.  It  occurs  on  a 
water-logged  sandy  soil  which  is  inundated  during  a 
major  part  of  the  year  and  poor  in  lime, 
mesotrophic  and  extensively  grazed,  it  presents  4 
gradients:  a  'macro-gradient'  from  the  calcareous 
soils  east  of  Lough  Mask  to  the  Silurian  slates  at  its 
western  shore;  a  'meso-gradient'  starting  from  al- 
ternating low  sandy  ridges,  from  which  sand  is 
blown  over  marshy  depressions;  a  'mini-gradient' 
from  depressions  poor  in  humus  or  running  dry  for 
a  short  time  to  depressions  rich  in  humus  or 
running  dry  for  a  longer  time;  a  'micro-gradient,' 
being  a  grazing  pattern  of  tussocks  and  hollows.  H. 
canadense  appears  to  be  a  long-established  native 
species  and  not  a  neophyte.  No  argument  is  found 
in  favor  of  the  supposition  that  a  relic  species  is 
concerned.  The  specialized  gradient  ecosystem 
which  H.  canadense  appears  to  require  in  Europe 
may  in  itself  be  a  suffient  explanation  for  its  rare- 
ness and  discontinuous  distribution.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01926 


MANAWATU  SAND  DUNE  VEGETATION, 

Department  of  Scientific  and  Industrial  Research, 
Auckland  (New  Zealand).  Botany  Div. 
A.  E.  Esler. 

NZEcolSocProc.  17.41-46.  Illus.  Map.  1970. 
Identifiers:  Carex-Pumila-M,  Desmoschoenus-M, 
Dune,  Leptocarpus-Simulus-M,  Limoseila-Lineata- 
D,  Lupinus-Arboreus-D,  Manawatu,  Marram-M, 
Myriophyllum-Votschii-D,  New-Zealand,  Pioneers, 
Ranunculus-Acaulis-D,  Sand,  Scirpus-Nodosus-M, 
Selliera-Radicans-D,  Spinifex-M,  Stabilization, 
Succession,  Vegetation,  Wind. 

Three  vegetational  areas  are  distinguished,  the  fore 
dune,  the  sand  plains,  and  the  rear  dune.  The 
seaward  face  of  the  fore  dune  is  dominated  by 
Spinifex.  Marram  occurs  on  the  seaward  face  to  a 
small  extent  but  is  more  frequent  at  the  top. 
Desmoschoenus  is  most  vigorous  where  it  regularly 
gets  additional  sand.  The  sand  plains  are  a  mosaic 
of  habitats  ranging  from  those  of  the  wet  plains  to 
typical  dunes.  Ridges  support  marrum  and 
Desmoschoenus,  low  dunes  support  Scirpus 
nodosus  which  is  replaced  by  Leptocarpus  simulis 
and  its  associates  where  the  water  table  is  higher. 
Lupinus  arboreous  is  common  on  the  drier  parts  of 
the  plains.  Shallow,  damp  wind-formed  depressions 
are  colonized  by  sand  pioneers,  especially 
Myriophyllum  votschii,  Limosella  lineata,  Ranun- 
culus acaulis  and  Selliera  radicans.  Carex  pumila 
may  form  a  girdle  around  the  depression.  The  rear 
dunes  rise  from  the  terminal  sand  plains  to  a  max- 
imum of  30-40  ft.  The  face  is  usually  bare  or  spar- 
sely vegetated  with  clumps  of  Desmoschoenus  or 
marram.  Marram  is  a  common  stabilizer  of  the  lee.- 
-Copyright  1971,  Biological  Abstracts,  Inc. 
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DISTRIBUTION  OF  PLANT  COMMUNITIES  IN 
SOUTHEASTERN  MONTANA  BADLANDS, 

Intermountain  Forest  and  Range  Experiment  Sta- 
tion, Logan,  Utah. 
Ray  W.  Brown. 

Amer  Midland  Natur.  85  (2):  458-477.  Illus.  1971. 
Identifiers:  Agropyron-M,  Artemisia-D,  Atriplex- 
D,  Badlands,  Communities,  Distribution,  Ju- 
niperus-G,  Moisture,  Montana,  Physiography, 
Pinus-G,  Plant,  Rhus-D,  Sarcobatus-D,  Soils. 

Vegetation  in  the  badlands  of  SE  Montana  was 
classified  into  7  communities,  each  of  which  occurs 
as  many  widely  scattered  stands  throughout  the 
study  area.  Vegetation  composition,  soils  and 
physiographic  characteristics  in  a  number  of  stands 
of  each  community  were  studied  and  related  to 
community  distribution.  The  Sarcobatus  communi- 
ty is  the  most  saline-tolerant  type,  and  occurs  on 
moderate  to  steep  slopes  where  subsurface  soil 
water  moves  out  to  the  surface.  The  Atriplex-Ar- 
temisia  community  is  moderately  tolerant  of  saline 
soils  and  is  restricted  to  steep  slopes  of  exposed 
geological  strata.  The  vegetation  of  this  community 
is  mainly  concentrated  along  contouring 
microbenches  resulting  from  eroded  lignite  seams. 
The  Artemisia-Atriplex-Agropyron  community  is 
restricted  to  moderate  slopes  supporting  a  shallow 
layer  of  sandstone  talus  material,  and  the  closely 
related  Artemisia-Agropyron  community  is  found 
on  more  gentle  slopes  of  deeper  talus  accumula- 
tions. Stands  of  the  Rhus-Agropyron  community 
are  found  principally  on  outcrops  of  porcellanite 
material  on  moderate  to  steep  slopes,  usually  near 
the  ridgetops.  The  Juniperus-Agropyron  communi- 
ty is  restricted  to  the  more  mesic  sites  in  the 
badlands,  primarily  in  the  drainage  channels  on 
badland  slopes,  whereas  the  Pinus-Juniperus  com- 
munity is  restricted  to  small  stands  on  colluvial 
knolls  at  the  base  of  extensive  badland  slopes. 
Physiographic  and  edaphic  conditions,  insofar  as 
they  may  influence  the  availability  of  soil  water,  ap- 
pear to  be  the  principal  factors  controlling  the  dis- 
tribution of  badland  plant  communities.— Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-01930 


FLORISTIC    AND    VEGETATIONAL    SURVEY 
OF  THE  CHATTOOGA  RIVER  GORGE, 

North  Carolina  Univ.,  Raleigh.  Dept.  of  Botany. 

David  M.  Dumond. 

Castanea.  35  (4):  201-244.  Illus.  Maps.  1970. 

Identifiers:  Chattooga,  Chestnut,  Climate,  Floristic, 

Gorge,    Hickory-D,    Mesophytic,   Mixed,   Oak-D, 

Pine-G,  Pitch,  River,  Scarlet,  Survey,  Vegetational, 

White. 

Two  weather  records  not  heretofore  used  in  cli- 
matological  evaluations  of  escarpment  gorges  are 
analyzed.  A  comparison  is  made  between  the  Chat- 
tooga River  and  other  rivers  of  the  escarpment  with 
respect  to  their  relative  gradients.  Seven  broad 
vegetation  types  are  recognized  as  characteristic  of 
the  Chattooga  River  Gorge:  mixed  mesophytic, 
rare  and  located  in  a  few  northerly  oriented  coves 
or  river  slopes;  white  pine-mixed  deciduous,  a  suc- 
cessional  type;  scarlet  oak-chestnut  oak-hickory, 
throughout  and  the  most  common  type;  pitch  pine- 
oak:  on  zeric  peaks  and  ridges  with  southerly 
aspect;  flood  zones  along  the  river;  rock  outcrops, 
mesic  and  zeric  phases  on  granite  and  disturbed 
areas.  Collections  made  between  May,  1968  and 
October,  1968  totaled  502  different  taxa. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-01932 


THE  EFFECT  OF  SAMPLING  FREQUENCY 
AND  THE  METHOD  OF  ASSESSMENT  ON  THE 
PRODUCTION  VALUES  OBTAINED  FOR 
SEVERAL  ZOOPLANKTON  SPECIES, 

Polish   Academy   of  Sciences,   Warsaw.    Inst,   of 

Ecology. 

Anna  Hillbricht-llkowska,  and  Teresa  Weglenska. 

EkolPolSerA.  18  (27):  539-557.  Illus.  1970. 


Identifiers:    Assessment,  Daphnia-cucullata,    Ei 

diaptomus-graciloides,  Frequency,       Keratella 

cochlearis,      Method,  Plankton,      Productior 
Sampling,  Species. 

The  variability  of  calculated  values  of  productio 
and  biomass  of  3  spp.  (Eudiaptomus  graciloide; 
Daphnia  cucullata,  Keratella  cochlearis)  increas 
in  comparison  to  the  value  obtained  on  the  basis  c 
frequent  daily  samples.  Great  deviations  wer 
noticed  when  the  sampling  interval  is  longer  than 
days.  Assessments  of  production  and  biomass  o 
the  basis  of  the  mean  parameters  for  the  given  sair 
pling  interval  gave  less  variable  values  as  compare 
with  the  values  calculated  on  the  basis  of  initii 
parameters.  An  effect  of  the  character  of  popul: 
tion  dynamics  on  the  relation  'calculated  produc 
tion  values-sampling  frequency'  was  noticed.  Th 
production  values  of  rotifers  calculated  accordin 
to  3  different  methods  were  compared. -Copyrigl 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-0I933 


BIOLOGICAL  STUDY  OF  RAINWATE1 
GATHERING  PONDS  IN  BERLIN, 

Bundesgesundheitsamt,   Berlin   (West  Germany^ 

Institut  fuer  Wasser-,  Boden-,  und  Lufthygiene. 

Bernd-Wulfhard  Vorpahl. 

ZAngeZool.  57(2):  197-210.  Illus.  1970. 

Identifiers:     Algae,     Berlin,     Biological,     Ciliati 

Crustaceans,  Gathering,  Germany,   Ponds,  Rail 

Rotatoria. 

The  composition  of  the  plankton  populations,  thei 
seasonal  variations  and  the  effect  of  these  varia 
tions  on  life  in  the  Puecklerpfuhl  pond  (360 
square  m)  in  Gruenewald  (Berlin),  Forcker 
beckteich  (7800  square  m,  Berlin-Wilmersdorf 
Wiesenbecken  pond  (13000  square  m,  Berlir 
Spandau),  Dreipfuhl  pond  (10000  square  m,  Bei 
lin-Zehlendorf),  Lindauer  pond  (360  square  n 
Berlin-Reinickendorf),  Blanke  Helle  pond  (Berlir 
Tempelhof)  and  in  the  Friedhofsteich  (Berlin-Tern 
pelhof)  were  determined.  Periodically  20  1  wate 
samples  from  each  pond  were  processed,  the  plank 
ton  fixed  and  counted  microscopically.  Diagram 
were  drawn  for  Copepoda,  Cladocera,  Rotatori: 
Ciliata,  Cyanophyceae,  Volvocale; 

Chrysophyceae,  Euglenaceae,  Dinoflagellatas 
Chlorococcales,  Conjugates,  Heteroconta* 
Diatomeae  and  Protomonadina.  Results  of  finding 
in  1 965  and  1 966  were  compared  with  correspond 
ing  findings  from  1964. -Copyright  1971,  Biologi 
cal  Abstracts,  Inc. 
W72-0I939 


THE  MINERALIZATION  ACTIVITY  OF  BAC 
TERIOPLANKTON  IN  FRESHWATE1 

ECOSYSTEMS,  (IN  RUSSIAN), 

Akademiya  Nauk  Litovskoi  SSR,  Vilnius.  Inst.  <l 

Botany. 

V.  N.  Lubyanskene,  K.  K.  Yankyavichyus,  G.  Y. 

Yankavichyute,  and  T.  S.  Kiselite 

Tr  Akad  Nauk  Litov  SSR  Ser  V.  2.  15-24.  197C 

English  summary. 

Identifiers:        Bacteria,        Ecosystems,        Fresll 

Mineralization,  Plankton. 

Experiments  were  carried  out  to  determine  th 
amount  of  the  mineralized  organic  substances  b 
bacterioplankton  in  different  artificial  medium 
which  simulate  physical  and  chemical  properties  c 
freshwater  and  in  which  a  complex  of  planktoni 
organisms  was  cultivated.  Mineralization  process  o 
the  organic  substances  took  place  intensively.  Ii 
the  course  of  the  experiments  the  intensity  of  th< 
mineralization  process  changed;  the  smalles 
amount  of  mineralized  organic  substances  was  ob 
served  at  the  beginning  of  the  experiments  (10.3 
98  mg/cubic  m)  while  the  largest  amount  tool 
place  at  the  end  (6549-6887  mg/cubic  m)  and  afte 
enriching  the  mediums  with  food  materials  (9552.1 
mg/cubic  m).  The  most  intensive  activity  of  bac 
terioplankton  in  the  mineralization  process  was  ob 
served  in  the  medium  enriched  with  food  material 
having  organic  substances  and  in  those  with  in 
creased  concentration  of  mineral  substances.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
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OLOGICAL  INTERACTION  OF  BROWN 
[OUT,  SALMO  TRUTTA  L.,  AND  BROOK 
[OUT,  SALVELINUS  FONTINALIS 

ITCHILL),  IN  A  STREAM, 

titute  of  Freshwater  Research,  Drottningholm 
weden). 
L.  Nyman. 

n  Field-Natur.  84  (4):  343-350.  Illus.  Map. 
70. 

sntifiers:  Brook,  Brown,  Ecological,  Food,  In- 
action, Pollution,  Salmo-trutta,  Salvelinus-fon- 
alis,  Steam,  Sympatry,  Trout. 

ological  factors  involved  in  the  sympatric  occur- 
ice  of  brown  trout  and  brook  trout  in  a  stream  in 
itheastern  Newfoundland  are  analyzed.  Brook 
iut  were  found  in  the  least  favorable  niches  in  the 
ols  or  in  areas  of  shallow  rapids.  No  sea-run 
jok  trout  were  encountered,  possibly  as  a  result 
selection  against  alleles  determining  downstream 
gration.  The  brook  trout  population,  which  was 
ly  found  in  part  of  the  river  is  probably  main- 
ned  by  involuntary  stocking  from  small  tributa- 
s,  which  are  inaccessible  to  ascending  fish, 
iwnstream  from  the  area  of  sympatry,  brook 
iut  are  absent  possibly  because  of  heavy  pollu- 
n  and  upstream  (in  the  absence  of  restocking 
im  brooks)  because  of  domination  and  predation 
brown  trout  and  differential  catchability  by  an- 
:rs.  No  food  segregation  between  the  2  spp.  was 
parent  in  the  area  of  sympatric  occurrence, 
lich  should  favor  the  larger  and  sometimes 
icivorous  brown  trout.  Food  selectivity  was  low 
■  both  species  and  no  species  specific  trends 
uld  be  detected.  Samples  of  stomach  contents 
im  areas  where  the  species  were  allopatric  dis- 
ced that  food  composition  varies  obviously  with 
i  relative  abundance  of  the  food  object.-Copy- 
;ht  1 97 1 ,  Biological  Abstracts,  Inc. 
72-01949 


)PULATION    STUDIES   ON    THE    NEW    ZE- 
IND  FRESHWATER  GASTROPOD, 

)TAMOPYRGUS  ANTWODARUM  (GRAY), 

interbury  Univ.,  Christchurch  (New  Zealand). 

;pt.  of  Zoology. 

.J.  Winterbourn. 

oc  Malacol  Soc  London.  39  ( 2/3 ):  1 39- 1 49.  Illus. 

'70. 

entifiers:   Fresh,  Gastropod,   Habits,   New-Zea- 

id,     Population,      Potamopyrgus-antipodarum, 

itamopyrgus-jenkensi,  Reproductive. 

udies  were  made  on  3  populations  of  P.  an- 
todarum,  2  in  small  ponds  and  the  3rd  in  a 
wland  stream,  over  a  13-14  mo.  period.  Small 
imbers  of  males  were  present  in  the  stream  popu- 
tion  but  all  pond  snails  were  parthenogenetic 
males.  Size  structure  of  the  3  populations  was  ex- 
nined  each  month.  Throughout  the  year  the 
earn  population  was  dominated  by  large  numbers 
small  individuals,  whereas  both  ponds  contained 
rge  numbers  of  adult  snails  in  most  months.  Dif- 
rences  in  population  size  structure  probably 
fleet  a  higher  mortality  rate  in  the  stream, 
ought  about  primarily  by  its  harsher  physical  en- 
ronment.  Draining  and  cleaning  of  the  ponds  in 
inter  seriously  reduced  the  number  of  snails  but 
d  not  eliminate  the  populations.  Each  month  in 
e  stream,  a  far  smaller  percentage  of  adult  snails 
hell  height  S  3.5  mm)  contained  embryos  than  in 
e  ponds.  No  seasonal  changes  in  the  percentage 
'  reproductively  active  adult  snails  were  found  in 
e  ponds,  but  in  the  stream  a  higher  proportion  of 
lulls  contained  embryos  in  late  spring  and  early 
immer.  The  number  of  embryos  present  in  the 
ood  pouches  of  individual  snails  varied 
asonally,  maximum  numbers  occurring  in  spring 
the  ponds,  and  in  summer  in  the  stream.  Rearing 
'snails  in  the  laboratory  indicated  that  reproduc- 
'e  age  may  be  attained  in  6  mo.,  and  the  release  of 
nbryos  can  occur  after  9  mo.  No  significant  dif- 
rences  in  the  reproductive  cycles  of  P.  an- 
podarum  and  the  European  species  P.  jenkinsi 
ere  found. -Copyright  1971,  Biological  Abstracts, 
ic. 
'72-01950 


THE  DISTRIBUTION  OF  SPECIES  OF  THE 
GENUS  RIVULOGAMMARUS  IN  FLOWS  OF 
NORTHERN  BADEN  AND  SOUTHERN  WUERT- 
TEMBERG, 

Landesstelle   Gewaesserkunde,   Baden-Wuerttem- 
berg  (West  Germany). 
WulfBesch. 

Beit  Naturkundlichen  Forsch  Sudwestdeut.  27  ( 1 ): 
27-33.  Maps.  1968. 

Identifiers:  Asellus,  Baden,  Distribution,  Echino- 
grammus-Berilloni,  Flows,  Genus,  Germany,  In- 
dicators, Northern,  Pollution,  Rivulogammarus, 
Rivulogrammus-Fossarum,  Rivulogrammus-Pulex, 
Rivulogrammus-Roseseli,  Southern,  Species, 
Wuerttemberg. 

The  habitats  of  R.  fossarum,  R.  pulex,  R.  roseseli 
and  Echinogammarus  berilloni  were  plotted  on  a 
map  of  the  region.  While  R.  fossarum  is  a  typical 
limnofauna  of  the  region,  brooks  of  the  region  are 
mostly  populated  with  R.  roeseli,  R.  pulex,  con- 
fined to  the  Danube  and  Rhine  basins,  is  spreading 
fast.  The  absence  of  these  species  in  certain  waters 
can  be  attributed  to  pollutants  and  the  species  are 
thus  sensitive  indicators.  They  do  not  grow  in  a 
water  with  a  lower  than  4  mg/102  content  and  can- 
not tolerate  drifting  suspended  organic  and  inor- 
ganic particles.  In  heavily  polluted  waters  Asellus 
was  found  to  replace  Gammaridae. --Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-01952 


STUDIES  ON  THE  AQUATIC  INSECT  COMMU- 
NITY OF  MOUNTAIN  STREAM  AT  THE  FOOT 
OF  MT.  DAISEN:  I.  ECOLOGICAL  INVESTIGA- 
TION ON  A  POPULATION  OF  EPHEMEROP- 
TERA  (IN  JAPANESE), 
Tottori  Univ.  (Japan).  Faculty  of  Education. 
Yoshinori  Ondo,  Mieko  Kobayshi,  and  Kimie 
Tanigawa. 

J  Fac  Educ  Tottori  Univ  Natur  Sci.  20  (2):  104- 
129.  Illus.  Map.  1969.  English  summary. 
Identifiers:  Aquatic,  Community,  Daisen,  Dip- 
teromimus-Tripuliformis,  Ecdyonurus-Kibunensis, 
Ecdyonurus-Tobiironus,  Ecological,  Epeorus- 
Latifolium,  Ephemera-Japonica,  Ephemera- 
Lineata,  Ephemerela-Trispina,  Ephemeroptera, 
Foot,  Insect,  Mount,  Mountain,  Population, 
Stream. 

In  1966,  ecological  studies  on  the  aquatic  insect 
community  were  carried  out  from  March  to  Nov. 
Sampling  was  done  once  a  month  at  the  5  stations 
in  mountain  stream  which  in  the  outlet  of  Ono-ike 
water  reservoirs  at  the  foot  of  Mt.  Daisen.  Data  on 
the  population  dynamics  of  Ephemeroptera  are 
given.  Noticeable  relationships  were  observed 
between  the  species  composition  of  mountain 
stream  and  that  of  Mt.  Hyonosen,  Hyogo  Prefec- 
ture reported  by  Nishimura  in  1960.  For  example, 
Ecdyonurus  tobiironus,  Ephemera  japonica,  Dip- 
teromimus  tripuliformis,  Ephemerela  trispina, 
Epeorus  latifolium,  and  Ecdyonurus  kibunensis 
were  common  to  both  mountain  stream  and  Mt. 
Hyonosen.  In  the  upper  stream  section,  larvae  of 
burrowing  forms  were  dominant  in  individual  num- 
bers and  standing  crop,  while  creeping  and 
swimming  forms  were  dominant  in  the  downstream 
section.  Interestingly,  Ephemera  lineata  was  found 
in  the  source  of  an  outlet  at  an  altitude  of  450  m.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01953 


THE  FRESHWATER  FISHES  OF  GEORGIA, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
Michael  D.  Dahlberg,  and  Donald  C.  Scott. 
Bull  Ga  Acad  Sci.  29  ( 1 ):  1  -64.  Map.  1971. 
Identifiers:  Fishes,  Fresh,  Georgia,  Habitats,  Spe- 
cies. 

The  known  freshwater  fishes  of  Georgia  comprise 
209  spp.  in  22  families.  Eight  additional  spp. 
possibly  occur  in  Georgia.  A  high  diversity  of  fresh- 
water fishes  in  Georgia  is  related  to  the  number  of 
drainage  systems  (10  are  considered),  variety  of 
habitats  and  relatively  large  size  of  the  state.  The  3 
drainage  basins  in  Georgia  are  the  Atlantic  Ocean, 
Gulf  of  Mexico,  and  Tennessee  River  (Ohio  River 


Basin)  with  1 14,147,  and  78  spp.  recorded,  respec- 
tively. The  Tennessee  River  drainage  occupies  a 
relative  small  area  of  Georgia.  Numbers  of  species 
recorded  for  6  major  drainage  systems  are  as  fol- 
lows: Tennessee  (80),  Mobile  Bay  (89), 
Apalachicola  (97),  Suwannee  (52),  Altamaha 
(93),  and  Savannah  (102).  These  numbers  include 
known  and  probably  introductions  which  number 
7,  7,  14,  0,  10,  and  14,  respectively.  Distribution 
patterns  are  determined  primarily  by  the  isolation 
of  drainage  systems,  availability  of  dispersal  routes, 
and  by  habitat  preferences,  especially  in  relation  to 
the  physiographic  provinces.  For  each  species  are 
analyzed  the  distribution  in  Georgia,  relative 
abundance,  and  all  relevant  literature. -Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-01955 


STUDDXS  ON  PLANT-WATER  RELATION- 
SHU'S.  V.  INFLUENCE  OF  SOIL  MOISTURE 
ON  PLANT  PERFORMANCE  AND  NITROGEN 
STATUS  OF  THE  SHOOT  TISSUE, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 

A.  N.  Lahiri,  and  Sudama  Singh. 

Proc  Indian  Nat  Sci  Acad  Part  B  Biol  Sci.  36  (2): 

112-125.  Illus.  1970. 

Identifiers:      Moisture,      Nitrogen,      Pennisetum- 

Typhoides-M,  Performance,  Plant,  Relationships, 

Shoot,  Soil,  Tissue. 

Three  Pennisetum  typhoides  cultivars,  'Hybrid', 
'RSK'  and  'T55',  were  subjected  to  different 
moisture  regime  by  watering  to  field  capacity  when 
the  soil  moisture  tension  increased  to  1,  8  and  15 
atm  respectively.  Plants  maintained  at  field  capaci- 
ty served  as  control.  The  changes  in  the  various 
characters  of  plants,  the  concentration  and  the  ab- 
solute quantities  of  total,  soluble  and  protein  N 
contents  of  the  shoot  tissue  at  successive  stages  of 
growth,  the  N  uptake  rates  and  the  grain  N  status 
are  described.  Vegetative  growth  was  maximum  in 
'RSK'  but  'Hybrid'  showed  the  highest  yield.  Yield 
was  depressed  equally  in  all  varieties  under  the  15 
atm  regime  by  'Hybrid'  displayed  superiority  over 
others  between  the  range  of  field  capacity  and  8 
atm  regime.  Decrease  in  soil  moisture  brought 
about  an  increase  in  the  N  concentration  of  the 
shoot  tissue  at  all  stages  of  growth.  There  was  a 
general  decline  in  concentration  with  the  age  of  the 
plant.  A  marked  decrease  in  the  absolute  N  con- 
tent/plant, and  in  the  N  uptake  rate,  was  noticed 
under  15  atm  regime.  Two  distinct  peak  periods  of 
N  uptake  occurred.  The  relative  demands  for  N  of 
these  varieties  at  their  different  developmental 
stages  are  outlined.  Decreased  in  soil  moisture  in- 
creased the  N  content  of  the  grains  although  the 
yield  was  adversely  affected. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02163 


ON  THE  QUESTION  OF  THE  POLLINATION 
BY  RAIN  (OMBROGAMY), 

Karlova     Universita,     Prague     (Czechoslovakia). 

Dept.  of  Botany. 

Erich  Daumann. 

Preslia(Praha).  42  (3):  220-224.  1971. 

Identifiers:  Caltha-Palustris-D,  Injury,  Narthecium- 

Ossifragum-M,   Ombrogamy,   Pollen,   Pollination, 

Rain,  Ranunculus-Repens-D,  Stigma. 

The  author  doubts  the  possibility  of  the  pollination 
by  rain,  given  by  Hagerup  for  Ranunculus  repens, 
Caltha  palustris  and  Narthecium  ossifragum, 
because  each  of  these  species  has  pollen  and  stigma 
highly  susceptible  to  water  which  injures  both  of 
these  organs.  Therefore,  he  regards  the  term  'om- 
brogamy' as  unjustified— Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02184 


POPULATIONS      FLUCTUATIONS      IN      THE 
GENUS  TRACHELOMONAS  (ORDER 

EUGLENIDA), 

North  Carolina  Univ.,  Ashville.  Dept.  of  Biology. 

John  J.  McCoy. 

J  Elisha  Mitchell  Sci  Soc.  86  (4):  198-202.  Illus. 

1970. 
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Identifiers:  Euglenida,  Fluctuations,  Genus,  Popu- 
lations, Trachelomonas. 

In  1968  a  preliminary  study  was  begun  on  the 
kinds,  distribution,  and  ecology  of  euglenoids  of 
western  North  Carolina.  This  paper  represents  a 
compilation  of  data  on  population  changes  in  the 
Genus  Trachelomonas  and  an  attempt  to  correlate 
such  changes  with  inorganic  N  sources.-Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W72-02189 


AN  EXPERIMENTAL  APPROACH  TO  THE 
PRODUCTION  DYNAMICS  AND  STRUCTURE 
OF  FRESHWATER  ANIMAL  COMMUNITIES, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K.  Kel- 
logg Biological  Station. 

Donald  J.  Hall,  William  E.  Cooper,  and  Earl  E. 
Werner. 

Limnol  Oceanogr.  15  (6):  839-928.  Illus.  1970. 
Identifiers:  Animal,  Communities,  Dynamics,  Fish, 
Fresh,  Macrophytes,  Plankton,  Predation,  Produc- 
tion, Structure. 

The  effects  of  3  levels  of  inorganic  nutrients  and  2 
predator  densities  on  aquatic  animal  communities 
were  examined  in  a  series  of  twenty  0.07-ha  fresh- 
water ponds.  The  treatments  were  cross-classified 
in  a  randomized  block  design  and  continued  over  3 
yr.  Analyses  of  the  responses  include  community 
composition,  secondary  production,  and  demo- 
graphic description  of  the  dominant  species  of  both 
zooplankton  and  benthos.  The  fish  populations  and 
their  feeding  behavior  are  described  in  detail.  An- 
cillary data  on  water  chemistry  and  primary 
production  were  available.  Nutrients  generally  in- 
creased production  of  the  zooplankton  but  had  lit- 
tle effect  on  community  composition.  Fish  preda- 
tion had  profound  effects  on  the  diversity  and  size 
distribution  of  the  zooplankton  but  only  affected 
production  at  lower  nutrient  levels.  The  benthos 
responded  markedly  to  nutrients  during  the  1st  yr, 
but  this  was  not  apparent  the  2nd  and  3rd  years. 
The  response  of  the  benthos  to  both  nutrients  and 
predation  was  best  shown  by  changes  in  the  dis- 
tribution of  body  size.  Both  zooplankton  and 
benthic  communities  showed  complementary 
responses  between  large-and  small-bodied  organ- 
isms. Differences  in  the  physical  structure  of  the 
environment  (i.e.,  macrophytes)  also  produced  sig- 
nificant changes  in  production  and  composition  of 
both  systems.  The  biomass  production  of  the  fish 
populations  was  clearly  related  to  nutrient  level. 
Both  fish  and  invertebrate  predators  were  size 
selective,  but  the  fish  had  a  much  greater  influence 
on  the  prey  populations.— Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02192 


EVALUATION   OF   A   KICKING   TECHNIQUE 
FOR  SAMPLING  STREAM  BOTTOM  FAUNA, 

Memorial  Univ.  of  Newfoundland,  St.  John's.  Dept. 
of  Biology. 

S.  Frost,  A.  Huni,  and  W.  E.  Kershaw. 
CanJZool.  49(2):  167-173.  Illus.  1971. 
Identifiers:  Bottom,  Fauna,  Invertebrates,  Kicking, 
Sampling,  Stream,  Technique. 

A  square-framed,  conical  net  (300-micro  pores) 
was  used  in  the  kicking  technique  described  herein 
for  sampling  the  larger  invertebrates  of  stony 
streams.  Small  samples  have  consistent  percentage 
population  components  differing  significantly  from 
large  ones.  Even  when  bottom-dwellers  are  nu- 
merous, less  than  20%  of  those  present  are  col- 
lected (including  less  than  5.4%  of  the  truly  litho- 
philic  species).  Almost  60%  of  the  fauna  collected 
from  any  one  site  is  taken  at  the  1st  kick.  Three 
kicks  yield  almost  90%  of  the  organisms  secured  by 
10.  Some  organisms  bypass  the  net  or  swim  from  or 
through  it,  and  if  the  net  is  maintained  in  position 
for  any  length  of  time,  stream-drift  animals  will 
mask  the  sample. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02194 


A    PERMANENT    RECORD    OF    PLANKTON 
SAMPLES  USING  HOLOGRAPHY, 

California   Univ.,   San   Diego,   La  Jolla.    Inst,   of 

Marine  Research. 

John  R.  Beers,  Cameron,  Knox,  and  John  D.  H. 

Strickland. 

Limnol  Oceanogr.  15  (6):  967-970.  Illus.  1970. 

Identifiers:     Holography,     Permanent,     Plankton, 

Record,  Samples. 

Holograms  provide  a  convenient  means  for  keeping 
a  permanent  record  of  microplankton  samples 
which  can  then  be  re-examined  as  desired.  While 
resolution  is  not  as  good  as  with  conventional  opti- 
cal systems,  it  is  generally  possible  to  identify  or- 
ganisms having  1  dimension  in  excess  of  about  30 
micron. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02202 


AGROSTIDETUM  STOLONIFERAE  (MOOR 
1958)  OBERD.  ET  TH.  MULLER  1961  ON  THE 
LITTORAL  OF  THE  POPRAD  RIVER  (IN 
CZECH.). 

Ceskoslovenska      Akademie      Ved,      Bratislava. 

Botanicky   Ustav.   Slovak  Academy  of  Sciences, 

Bratislava  (Czechoslovakia).  Botanical  Inst. 

Marica  Zaliberova. 

Biologia    (Bratislava).    25    (10):    691-698.    Illus. 

1970.  English  summary. 

Identifiers:    Agrostidetum-Stoloniferae,    Agrostis- 

Stolonifera-M,  Barbarea-Vulgaris-D, 

Czechoslovakia,  Littoral,  Poprad,  River,  Rorippa- 

Sylvestris-D. 

Growths  of  Rorippo  (sylvestris)  association- 
Agrostidetum  stoloniferae  gradually  cover  the 
gravel  banks  islets  and  islands  with  thin  unbroken 
layers  of  fine  soil  and  high  water  tables.  The 
characteristic  associations  here  are  the  Agrostis 
stolonifera,  A.  stoloifera  sp.  gigantea,  Barbarea  vul- 
garis and  Rorippa  sylvestris.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02206 


A  CRITIQUE  OF  THE  CONCEPT  OF  GROW- 
ING SEASON, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-02211 


TREE-RING  DATING  OF  COLORADO  RIVER 
DRHTWOOD  IN  THE  GRAND  CANYON, 

Arizona     Univ.,     Tucson.     Lab.     of    Tree-Ring 

Research. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-02234 


RELATION  BETWEEN  BEGINNING  OF  EMER- 
GENCE OF  ODONATES,  DEVELOPMENT  OF 
LEAVES  IN  SPRING,  AND  WATER  TEMPERA- 
TURE STUDIES:  READING,  UK,  JULY  23-30, 
1966, 

L.  Fernet,  and  J.  Pilon. 
Phytoprotection.  5 1  (3):  1970.  148. 
Identifiers:     Development,     Emergence,     Leaves, 
Odonates,  Relation,  Spring,  Temperature. 
W72-02246 

DOLPHIN  FEEDING  OUT  OF  WATER  IN  A 
SALT  MARSH, 

H.  D.  Hoese. 

J  Mammalogy.  52  ( 1):  1971.  222-223. 

Identifiers:  Bairdiella-Chrysura,  Dolphin,  Feeding, 

Leiostomus-Xanthurus,     Marsh,     Salt,     Tursiops- 

Truncatus. 

W72-02247 


DRIFT       PERIODICITY       AND       UPSTREAM 
DISPERSION  OF  STREAM  INSECTS, 

M.  A.  Brusven. 

J  Entomol  Soc  Brit  Columbia.  67:  1 970.  48-59. 


Identifiers:    Dispersion,    Drift,     Insects,    Larvae 
Mayfly,   Nymph,  Periodicity,  Plecoptera,  Sigara 
Grossolineata,  Simulium,  Stream,  Trichoptera,  Up 
stream. 
W72-022  48 
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CONTROL  OF  BENTHIC  DEPOSITS  IN  LAKES 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En 

gineering. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-01699 


EVIDENCE  OF  CIRQUE  GLACIATION  IN  TH1 
FALKLAND  ISLANDS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Geography. 
C.  M.CIapperton. 

Journal  of  Glaciology,  Vol  10,  no  58,  p  121-12! 
1971.  3  fig,  5  ref. 

Descriptors:  "Cirques,  *Glaciation,  *Pleistocen 
epoch,  *Geomorphology,  Paleoclimatolog; 
Regimen,  Climates,  Glaciers,  Erosion,  Glacial  drifi 
Identifiers:  'Falkland  Islands. 

Cirques  on  the  Falkland  Islands  were  caused  by  gli 
cial  conditions  during  the  Pleistocene.  Cirqu 
moraines  and  glacially  eroded  valleys  also  occui 
Three  phases  are  proposed:  a  period  of  cirque  foi 
mation,  the  growth  of  local  ice  caps,  and  sul 
sequent  cirque  development.  Periglacial  landfonr 
such  as  stone  runs,  stone  terraces  and  stone  lob< 
also  developed  during  the  Pleistocene  and  attaine 
very  large  dimensions  because  of  the  lithology,  th 
relatively  small  scale  of  glacierization  and  th 
presence  of  rotted  bedrock.  (Knapp-USGS). 
W72-01713 


CORRECTIVE  TERMS  IN  THE  GLACIOLOG1 
CAL  BALANCE, 

Centre    National   de   la   Recherche   Scientifiqui 
Grenoble  (France).  Laboratoire  de  Glaciologie. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-01715 


BEDROCK  WEATHERING  AND  RESIDUA 
SOIL  FORMATION  IN  CENTRAL  VIRGINIA, 

Virginia    Highway    Research    Council,    Charlo 

tesville. 

R.  W.  Plaster,  and  W.  C.  Sherwood. 

Geological  Society  of  America  Bulletin,  Vol  82,  N 

10,  p  2813-2826,  October  1971.  14  fig,  3  tab,  2 

ref. 

Descriptors:  'Weathering,  *Soil  formation,  *Vii 
ginia,  Soil  horizons,  Clay  minerals,  Soil  types,  So 
profiles,  Soil  chemistry,  Soils,  Mineralogy. 

Three  residual  soil  profiles  in  central  Virginia  sti 
dies  for  textural,  mineralogical,  and  chemical  reli 
tions  to  bedrock  are  Frederick  soil  overlying  th 
impure  Chepultepec  limestone;  Iredell  soil  overlj 
ing  and  unnamed  hornblende  gabbro;  and  Lloy 
soil  overlying  the  Robertson  River  granite  gneis: 
Many  of  the  characteristic  properties  of  the  overl] 
ing  soil  profile  can  be  related  directly  to  the  type  t 
underlying  bedrock.  Frederick  soil  is  largel 
homogeneous  with  only  subtle  profile  develoj 
ment.  The  Iredell  profile,  while  quite  shallow  an 
apparently  immature,  is  composed  of  a  saprolitic  I 
horizon  overlain  by  a  well-developed  clay-rich  1 
horizon  that  is  in  turn,  overlain  by  a  highly  leache 
A  horizon.  The  Lloyd  soil  is  classically  stratified  e> 
cept  for  the  leached  A  horizon  that  was  apparent! 
removed  by  erosion.  The  Frederick  soil  contain 
the  most  clay  size  material  while  the  Iredell  an 
Lloyd  have  high  clay  contents  only  in  the  1 
horizon.  The  Iredell  and  Lloyd  soils  yield  high  pel 
centages  of  sand  particles  in  the  C  horizon  due  t 
the  saprolitic  nature  of  the  partially  weathered  gal 
bro  and  gneiss.  Different  species  of  clay  mineral 
predominate  in  each  of  the  three  soils  as  follows:  i 
lite-Frederick;  vermiculite,  illite,  and  montmoril 
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nite-Iredell;  and  kaolinite-Lloyd.  Each  of  the 
iree  soillrock  systems  studied  differs  significantly 
om  the  others,  and  each  reflects  the  mineralogy 
id  texture  of  the  parent  bedrock  in  a  generally 
edictable  manner.  (Knapp-USGS) 
'72-01716 


RAINAGE  DENSITY,  LENGTH  RATIOS,  AND 
1THOLOGY  IN  A  GLACIATED  AREA  OF 
JUTHERN  CONNECTICUT, 

olumbia  Univ.,  New  York.  Dept.  of  Geology. 
Wilson. 

eological  Society  of  American  Bulletin,  Vol  82, 
o  10,  p  2955-2956,  October  1971.  1  tab,  6ref. 

escriptors:      *Drainage     patterns     (Geologic), 
Jrainage   density,    *Geomorphology,    "Connec- 
:ut,  Geologic  control,  Glacial  drift,  Statistical 
ethods,  Glaciation,  Erosion, 
entifiers:  Stream  length  ratios. 

rainage  density  averages  8.08  mi  of  channel  per 
mi  of  third-order  basin  for  the  quadrangle  as  a 
hole.  A  very  strong  relationship  exists  between 
ainage  density  and  lithology,  despite  the  in- 
lence  of  glaciation.  There  is  no  evidence  that  the 
ainage  in  any  way  reflects  earlier  erosion  cycles, 
iless  these  cycles  involved  adjustment  of  drainage 
rock  type.  Altitude  increases  as  drainage  density 
icreases.  Resistant  lithologies  produce  a  land- 
ape  with  a  drainage  density  of  5  to  7,  and  max- 
mm  elevations  over  800  ft,  while  weaker  units 
suit  in  a  drainage  density  of  more  than  7,  and 
aximum  elevations  less  than  700  ft.  The  mantle  of 
acial  drift  is  thin.  Many  second  and  third  order 
tannels  flow  on  bedrock,  and  outcrops  are  com- 
on  in  summit  regions.  Drainage  density  is  closely 
ljusted  to  rock  type  in  the  Mount  Carmel 
ladrangle,  Connecticut,  despite  the  influence  of 
aciation  and  past  erosion  cycles.  Total  length 
tio  varies  significantly  with  lithology  while  mean 
ngth  ratio,  which  has  a  stochastic  component, 
lesnot.  (Knapp-USGS) 
'72-01717 


RAND  ISLE:  A  BARRIER  ISLAND  IN  THE 
ULF  OF  MEXICO, 

:lto  Oil  Co.,  New  Orleans,  La. 

f.  E.  Conatser. 

eological  Society  of  America  Bulletin,  Vol  82,  No 

I,  p  3049-3068,  November  1971 .  19  fig,  58  ref. 

escriptors:  *Sand  bars,  *Gulf  of  Mexico,  "Loui- 
ana,  *  Deltas,  *Sand  spits,  Coasts,  Geomorpholo- 
i.  Sedimentation,  Beaches,  Provenance,  Sediment 
ansport,  Waves  (Water),  Particle  size,  Mineralo- 
I,  Sands. 
[entifiers:  Grand  Isle  (Louisiana). 

rand  Isle,  Louisiana,  is  a  barrier  island  composed 
itirely  of  sediments,  most  of  which  are  ter- 
genous.  Surface  sediments  of  the  island  are 
rimarily  fine-  to  very  fine-grained  sand,  some  silt 
id  some  clay.  Size  characteristics  of  the  sediments 
irallel  geomorphic  features  such  as  the  beach, 
line,  back-island  ridges,  and  inter-ridge  areas.  Silt 
id  clay  fractions  of  the  sediment  generally  in- 
ease  behind  the  dune  complex  of  the  island.  The 
ner  fraction  is  secondarily  introduced  from  the 
jy-sound  environment  by  influxes  of  high  water 
id  by  aeolian  transport.  Two  factors  indicate  that 
each  material  moves  into  the  Grand  Isle  are  via  lit- 
iral  currents  from  the  southwest:  ( 1 )  all  grain-size 
wactenstics  of  beach  material  increase  to  the 
mthwest;  and  (2)  sediment  buildup  occurs  on  the 
>uthwest  sides  of  the  jetty  and  groins.  Approxi- 
lately  25  sets  of  relict  beach  and  dune  ridges  are 
resent  behind  the  active  beach  dunes.  The  orien- 
ition  of  these  low  relief  back-island  features  in- 
icates  that  the  island  has  grown  at  its  distal  ends 
rid  seaward  by  accretion.  The  island  originated  as 
barrier  spit  which  extended  northeastward  from 
le  Mississippi  River  delta  front.  The  barrier  spit 
as  separated  from  the  mainland  by  a  tidal  current 
reakthrough  or  surge  of  storm  waters.  Since 
:paration  from  the  mainland,  the  island  has  grown 
I  each  end,  and  seaward,  by  ridge  accretion.  (K- 
app-USGS) 


W72-01718 


TERRACES    AND    PEDIMENT-TERRACES    IN 
THE  SOUTHWEST:  AN  INTERPRETATION, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geology. 
C.  F.  Royce,  Jr.,  and  D.  Barsch. 
Geological  Society  of  American  Bulletin,  Vol  8  2, 
No  11,  p  3177-3181,  November  1971.  4  fig,  23  ref. 

Descriptors:     "Terraces    (Geological),    "Paleicli- 
matology,  "Erosion,  "Geomorphology,  "Southwest 
U.  S.,  Slopes,  Topography,  Surfaces,  Arizona,  Land 
forming,  Alluvium,  Arid  lands. 
Identifiers:  "Pediments. 

Both  fluvial  terraces  and  pediment-terraces 
(defined  as  pediment-like  surfaces  cut  in  soft  rock) 
occur  together,  within  the  same  drainage  basins, 
throughout  the  Southwest.  In  the  Tonto  Basin  of 
central  Arizona  are  seven  distinct  terraces  and  five 
pediment-terraces  that  range  from  20  to  nearly 
1,000  ft  above  the  present  flood  plain  of  Tonto 
Creek.  These  two  types  of  surfaces  do  not  grade 
into  one  another,  but  are  products  of  different  ero- 
sional  episodes.  Tectonic  hypotheses  do  not  ac- 
count for  either  the  regional  distribution  of  pedi- 
ment-terraces or  their  alternation  with  fluvial  ter- 
races. A  climatic  origin  is  probable;  pediment-ter- 
races are  products  of  arid  episodes  and  terraces  are 
products  of  more  humid  episodes.  They  probably 
correlate  with  interpluvials  and  pluvials  of  the 
Pleistocene.  (Knapp-USGS) 
W72-01719 


CHANNEL  STABILITY  IN  THE  ESTUARY: 
CONTROLS  BY  BEDROCK  AND  UNCON- 
SOLIDATED POST-GLACIAL  SEDIMENT, 

Dundee  Univ.,  Newport-on-Tay  (Scotland).  Tay 

Estuary  Research  Center. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-01721 


A    METHOD    OF    MONITORING    MUDFLOW 
MOVEMENTS, 

Queen's  Univ.,  Belfast  (Ireland).  Dept.  of  Geog- 
raphy. 

D.  B.  Prior,  and  N.  Stephens. 
Engineering  Geology,  Vol  5,  No  3,  p  239-246,  Oc- 
tober 1971.  4  fig,  10  ref. 

Descriptors:  "Mudflows,  "Mass  wasting,  "Monitor- 
ing,  "Landslides,  "Rainfall  intensity,  Soil  water, 
Erosion,  Clays,  Expansive  soils. 
Identifiers:  Ireland. 

The  configuration  of  mudflow  sites  favors  the  in- 
stallation of  mechanical  recorders  because  the 
junction  between  moving  mud  and  the  adjacent 
slopes  is  extremely  sharp.  The  margins  of  the  flow 
tracks  are  represented  by  near-vertical,  planar 
shear  surfaces.  The  continuous  monitoring 
technique  supplements  weekly  observations  of 
mudflows  in  northeastern  Ireland.  It  yeilds  informa- 
tion on  amounts  of  movement  and  variations  of  the 
movement  patterns  through  time.  The  technique 
may  be  used  in  conjunction  with  the  continuous 
recording  of  possible  causative  factors,  such  as 
rainfall,  to  indicate  the  conditions  under  which  in- 
stability is  initiated  and  maintained.  Of  particular 
interest  are  some  short  periods  of  very  rapid  move- 
ment. These  are  represented  by  steeply  inclined  or 
vertical  sections  on  the  recorder  trace.  Each  of 
these  is  followed  by  a  short  period  of  relative  sta- 
bility where  the  trace  is  horizontal.  Thus,  it  seems 
that  a  short-lived  surging  movement  is  also  an  im- 
portant component  of  the  mudflow  activity.  In  each 
case  the  surge  period  culminates  in  one  single, 
pronounced  rapid  displacement.  The  mudflow 
surges  frequently  accompany  periods  of  rainfall  or 
closely  follow  after  them.  In  particular,  a  19.8  cm 
surge  followed  a  total  of  20  mm  of  rainfall  in  the 
previous  1 1  hours.  Within  this  rain  storm  there 
were  two  periods  of  high  rainfall  intensity.  The  lar- 
gest surge  occurred  one  hour  after  the  intense  rain- 
fall. (Knapp-USGS) 
W72-0I722 


INTERACTION  OF  ROTATING  ELEMENTS  OF 
THE  BOUNDARY  LAYER  WITH  GRAINS  OF  A 
BED;  A  CONTRIBUTION  TO  THE  PROBLEM 
OF  THE  THRESHOLD  OF  SEDIMENT  TRANS- 
PORTATION, 

Eidgenoessische  Technische  Hochschule,  Zurich. 
Lab.  of  Hydraulic  Research  and  Soil  Mechanics. 
A.  Muller,  A.  Gyr,  and  T.  Dracos. 
Journal  of  Hydraulic  Research,  Vol  9,  No  3,  p  373- 
411,  1971.  18  fig,  I  tab,  15  ref,  2  append. 

Descriptors:  "Turbulent  flow,  "Sediment  transport, 
"Vortices,  "Hydraulic  models,  "Tractive  forces, 
Bed  load,  Hydrodynamics,  Hydraulics,  Shear  drag, 
Rotational  flow,  Turbulence. 
Identifiers:  "Hydrodynamic  lift. 

The  forces  exerted  by  a  rotating  fluid  element  of  a 
turbulent  flow  field  on  a  grain  of  sediment  are  suffi- 
cient to  explain  the  threshold  of  transportation. 
Transportation  does  not  begin  until  the  ratio 
between  lift  and  submerged  weight  reaches  a  lower 
limit  which  depends  on  the  deposition  of  the  grain. 
For  a  typical  bed  configuration  this  limit  is  0.7.  To 
simulate  the  interaction  between  a  rotating  fluid 
element  and  a  grain  sediment,  the  forces  of  a 
potential  vortex  on  an  embedded  sphere  were  mea- 
sured in  a  model.  When  the  measured  forces  are 
correlated  with  measurements  of  pressures  in  the 
boundary  layer,  lift  is  within  the  range  needed  to  in- 
itiate movement.  (Knapp-USGS) 
W72-01727 


SHAPES  OF  GRIT  CHAMBERS  TO  ACHIEVE 
CERTAIN  VELOCITY-HEAD  RELATIONS 
WITH  GIVEN  SHAPES  OF  OUTLET  WEWS, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

and  Hydraulic  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-01729 


HEAVY  MINERALS  OF  NORTHERN  SAND 
KEY,  PINELLAS  COUNTY,  FLORIDA, 

Southern    Illinois    Univ.,    Carbondale.    Dept.    of 

Geology. 

W.  C.  Hood,  S.  D.  Hood,  and  S.  M.  Oleson. 

Southeastern  Geology,  Vol  13,  No  3,  p  187-198, 

October  1 97 1 .  4  fig,  3  tab,  7  ref. 

Descriptors:  "Sand  bars,  "Mineralogy,  "Distribu- 
tion patterns,  "Sedimentation,  "Florida,  Sands, 
Beaches,  Sediment  transport,  Beach  erosion,  Surf, 
Waves  (Water),  Particle  size,  Particle  shape, 
Specific  gravity. 

Identifiers:  "Heavy  minerals  (Sands),  Sorting,  Sand 
Key(Fla). 

Beach  sands  of  Sand  Key,  Florida,  contain  a  suite 
of  14  heavy  minerals,  concentrations  of  which 
reach  30%  in  a  halfmile  long  area  near  the  northern 
end  of  the  beach,  llmenite,  staurolite,  garnet,  and 
zircon  are  the  most  common  detrital  heavy 
minerals  along  most  of  the  beach  with  zircon 
reaching  nearly  10%  in  the  zone  of  concentration. 
Heavy  mineral  abundances  in  the  zone  of  concen- 
tration are  mainly  a  function  of  specific  gravity 
with  some  influence  shown  by  grain  shape.  Large 
concentrations  of  heavy  minerals  are  associated 
with  small  grain  diameters  of  quartz.  Wave  erosion 
has  selectively  removed  quartz,  especially  the 
larger  grain  size,  and  left  a  residue  of  the  more 
dense  heavy  minerals  and  smaller  grain  sizes  of 
quartz.  (Knapp-USGS) 
W7  2-0 1732 


SALINE  WATERS:  GENESIS  AND  RELATION- 
SHH»  TO  SEDIMENTS  AND  HOST  ROCKS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-01755 


DISPERSAL  PATTERNS  OF  CLAY  MINERALS 

IN     THE    SEDIMENTS    OF    THE    EASTERN 

MEDITERRANEAN  SEA, 

Lamont-Doherty         Geological  Observatory, 

Palisades,  N.Y. 

K.  Venkatarathnam,  and  W.  B.  F.  Ryan. 
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Field  02— WATER  CYCLE 

Group  2  J — Erosion  and  Sedimentation 


Marine  Geology,  Vol  11,  No  4,  p  261-282, 
November  1971.  1  fig,  4  tab,  36  ref.  NSF  Grant  No 
GA-580  ONR  Contract  N-000 1 4-67  A-0 1 08-0004. 

Descriptors:  *Clay  minerals,  *Clays,  *Distribution 
patterns,  'Provenance,  Ocean  currents,  Sediment 
transport,  Streamflow,  Ocean  circulation,  Deposi- 
tion (Sediments),  Bottom  sediments,  Suspended 
load. 
Identifiers:  'Mediterranean. 

Six  mineral  assemblages  have  distinctive  sources 
and  their  dispersal  reflects  different  agents  of  trans- 
port in  the  eastern  Mediterranean  Sea.  A  Nile  as- 
semblage with  large  amounts  of  well-crystallized 
smectite  (over  50%)  and  15-25%  kaolinite  is  found 
on  the  eastern  Nile  cone  and  within  the  eastern  Le- 
vantine Basin.  Its  distribution  results  from  dispersal 
by  easterly  currents  which  form  part  of  the 
counter-clockwise  gyre  in  the  eastern  Mediterrane- 
an. A  southeast  Aegean  assemblage  transported  by 
Levantine  Intermediate  water  is  characterized  by 
40-60%  well-crystallized  smectite  and  higher  con- 
tents of  chlorite  and  illite  than  in  the  Nile  assem- 
blage. A  kaolonite-rich  assemblage  (2  0-30% 
kaolonite),  coinciding  with  high  carbonate  values, 
occurs  on  the  western  section  of  the  Mediterranean 
ridge  and  in  the  western  Nile  cone,  as  a  con- 
sequence of  transport  by  wind  from  North  Africa. 
The  restriction  of  Kithira  and  Messina  assemblages 
(illite-  and  chlorite-rich  assemblages)  to  deep  parts 
of  the  Ionian  Basin  is  chiefly  due  to  water  move- 
ments involved  in  deep  circulation.  A  Sicilian  as- 
semblage with  20-30%  kaolinite  and  30-50% 
smectite  in  the  westernmost  part  of  the  Ionian 
Basin  south  of  Sicily  is  caused  by  dispersal  by  east- 
erly moving  surface  waters.  (Knapp-USGS) 
W72-01999 


HEIGHT  OF  SAND  DUNES  IN  OPEN  CHANNEL 
FLOWS, 

Ministry  of  Natural  Resources,  Sokoto  (Nigeria). 
M.A.Gill. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY 1  2,  Paper  86 1 2,  p  2067-2074, 
December  1971.  2  fig,  14  ref,  append. 

Descriptors:  *Sand  waves,  *Dunes,  'Bed  load, 
♦Sediment  transport,  'Mathematical  models, 
Froude  number,  Hydraulic  models,  Open  channel 
flow,  Alluvial  channels,  Channel  morphology. 

Equations  were  deduced  for  maximum  height  of 
sand  dunes  in  open  channel  flows  using  kinematic 
and  dynamic  approaches.  The  final  result  obtained 
by  the  dynamic  approach  is  essentially  similar  to 
that  obtained  from  the  kinematic  approach;  the 
only  difference  is  due  to  a  term  including  Froude 
number  in  the  dynamic  approach.  An  assumption 
had  to  be  made  that  the  hydraulic  resistance  of  the 
alluvial  bed  remains  invariant  with  respect  to 
velocity.  (Knapp-USGS) 
W72-02021 


ALEUTIAN  PLAIN  SEDIMENTS  AND  LITHO- 
SPHERIC  PLATE  MOTIONS, 

Lamont-Doherty  Geological  Observatory, 

Palisades,  N.  Y. 

E.  J.  W.  Jones,  J.  Ewing,  and  M.  Truchan. 

Journal  of  Geophysical  Research,  Vol  76,  No  33,  p 

8121-8127,  November  20,  1971.  3  fig,  21  ref.  ONR 

Contract  N00014-67-A-0108-0004. 

Descriptors:     'Sedimentation,    'Atlantic    Ocean, 
'Structural  geology,  'Turbidity  currents,  Stratig- 
raphy, Sediment  transport,  Provenance,  Profiles, 
Sounding,  Pacific  Ocean,  Topography. 
Identifiers:  Aleutian  abyssal  plain. 

The  relict  Aleutian  abyssal  plain  consists  of  two 
tongues  of  well-strafitied  sediments  deposited  from 
turbidity  currents  which  entered  the  region  from  a 
northerly  direction.  The  distribution  of  the  turbidi- 
ties appears  to  have  been  largely  governed  by  a 
topographic  grain  imparted  to  the  basement  sur- 
face by  Late  Cretaceous-Paleocene  plate  motions. 
The  last  channelized  routes  of  turbidity  current 
flows  to  the  southern  portion  of  the  area  were 


severed  during  the  Late  Miocene,  and  since  then 
only  pelagic  sediments  have  accumulated.  The 
change  in  the  depositional  regime  can  thus  be  as- 
sociated in  time  with  the  change  in  the  direction  of 
sea-floor  spreading  in  the  northeastern  Pacific  and 
to  the  start  of  a  period  of  severe  deformation  in 
southern  Alaska.  The  pattern  of  sedimentation  and 
the  time  at  which  the  Aleutian  plain  became  iso- 
lated from  its  source  of  terrigenous  sediments  are 
both  consistent  with  models  recently  proposed  for 
plate  motions  in  the  northeastern  Pacific  since  the 
close  of  the  Mesozoic.  (Knapp-USGS). 
W72-02043 


SEDIMENT  TRANSPORTATION  MECHNAICS: 
FUNDAMENTALS  OF  SEDIMENT  TRANSPOR- 
TATION. 

American  Society  of  Civil  Engineers,  New  York. 
Task  Committee  on  Preparation  of  Sedimentation 
Manual. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  12,  Paper  8591,  p  1979-2022, 
December  1 97 1 .  26  fig,  2  tab,  79  ref. 

Descriptors:  'Sediment  transport,  'Sedimentation, 
'Reviews,  Alluvial  channels,  Sedimentary  struc- 
tures, Sediment  load,  Water  temperature,  Channel 
morphology,  Hydraulic  models,  Bed  load. 

Some  of  the  basic  ideas  and  findings  upon  which 
knowledge  of  sedimentation  is  based  are  reviewed. 
Considerable  reliance  is  placed  directly  on  results 
of  field  and  laboratory  investigations  becuase 
theoretical  approaches  have  had  only  limited  suc- 
cess in  dealing  with  many  of  the  complex 
phenomena  involved.  Bed  forms  are  discussed 
theoretically  and  compared  with  some  data  on 
natural  bed  forms.  Basic  concepts  on  which  theo- 
ries of  sediment  transportation  are  based  are 
discussed  and  some  observed  relations  not  ex- 
plained by  the  theories  are  presented.  Data  and 
ideas  on  the  comparative  sizes  of  bed  sediment  and 
sediment  load  are  presented  and  discussed  in  the 
light  of  stream-bed  armoring.  The  effect  of  water 
temperature  on  sediment  movement  is  also 
discussed.  (Knapp-USGS). 
W72-02059 


CONTROL  OF  SEDIMENTS  RESULTING 
FROM  HIGHWAY  CONSTRUCTION  AND 
LAND  DEVELOPMENT, 

Environmental    Protection    Agency,   Washington, 

D.C.  Office  of  Water  Programs. 

R.  E.  Thronson. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government    Printing   Office,    Washington,   D.C. 

20402  Price  $0.60.  EPA  Office  of  Water  Programs 

Report,  September  197 1 .  50  p,  38  fig,  45  ref. 

Descriptors:  'Sediment  control,  'Environmental 
effects,  'Accelerated  erosion,  'Deposition  (Sedi- 
ments), 'Sediment  yield,  Sediment  transport,  Road 
construction,  Land  development,  Water  pollution 
sources,  Water  supply,  Damages,  Water  pollution 
effects. 

Accelerated  erosion  of  soils  and  excess  deposition 
of  sediments  resulting  from  construction  activities 
have  caused  pollution  of  water  bodies  in  many 
parts  of  the  country,  damaged  homes  and  drainage 
systems,  made  treatment  of  water  supplies  very 
costly,  and  adversely  affected  aquatic  life.  The 
technical  capability  of  controlling  these  processes 
is  available  and  the  cost  minimal.  The  principal 
problem  lies  in  achieving  effective  administrative 
control  and  enforcement  by  concerned  agencies. 
(EPA  abstract) 
W72-02106 


OPTICAL  FOURIER  TRANSFORM 

TECHNIQUE    FOR    MEASURING    SEDIMENT 
CONCENTRATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  Engineering  Ex- 
periment Station. 
A.  McSweeney. 


Paper,  Second  Coastal  and  Shallow  Water  Con- 
ference, October  9  and  10,  1971,  University  of 
Delaware,  Newark.  13  p,  9  fig,  4  ref.  OWRR  A- 
027-GA(2). 

Descriptors:  'Turbidity  instrumentation,  'Turbidi- 
ty, 'Sediments,  'Sediment  distribution,  'Particle 
size,  Optical  measurement,  Particle  shape,  Optical 
properties,  Water  pollution,  Fourier  analysis,  Light 
intensity,  Opacity. 
Identifiers:  'Fiber-optics,  'Light-pipes. 

Optical  transformation  techniques  using  a  laser  for 
illumination  were  investigated  to  measure  sediment 
concentration  in  a  water  sample.  An  optical  Fouri- 
er transformation  system  was  set  up  with  a  bundle 
of  fiber-optic  light-pipes  connected  to  an  array  of 
photo  detectors  for  analyzing  the  transform  of  sam- 
ples of  known  particle  size  distribution.  Two  of 
seven  information  channels  of  the  fiber-optic  bun- 
dle werw  used  as  a  test.  Intensity  measurements 
from  the  test  of  two  known  monodisperse  samples 
were  used  to  generate  a  matrix  of  weight  functions. 
The  matrix  was  used  to  transform  the  measured  in- 
tensity from  a  mixture  containing  two  particle  sizes 
which  were  different  from  the  sizes  used  to  deter- 
mine the  matrix.  Results  show  that  the  system 
could  not  distinguish  between  160  and  187 
micrometer  diameter  particles  but  discriminated 
well  between  276  and  321  micrometer  diameter 
particles.  Both  size  resolution  and  accuracy  are  ex- 
pected to  improve  as  more  fiber-optic  channels  are 
used.  (Conway-GeorgiaTech). 
W72-02158 


SHEET  EROSION  ON  FOREST  SOILS, 

H.  W.  Chambers. 

Queensland  Agr  J.  96  ( 1 1 ):  1970.  758-760. 

Identifiers:  Erosion,  Forest,  Sheet,  Soils. 

W72-02249 

2K.  Chemical  Processes 


WATER  GEOCHEMISTRY  OF  MINING  AND 
MILLING  RETENTION  IN  THE  'NEW  LEAD 
BELT'  OF  SOUTHEAST  MISSOURI, 

Missouri  Univ.,  Rolla.  Water  Resources  Research 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01692 


PREDICTING  VARIATIONS  IN  ENERGY 
FLOW  THROUGH  A  SEMI-CONTROLLED 
LOTIC  ECOSYSTEM, 

Michigan    State    Univ.,    East    Lansing.    Kellogg 

Biological  Station. 

For  primary  bibliographic  entry  see  Field  021. 

W72-0I701 


BEDROCK     WEATHERING     AND     RESIDUAL 
SOU.  FORMATION  IN  CENTRAL  VIRGINIA, 

Virginia    Highway    Research    Council,    Charlot- 
tesville. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-01716 


CHEMICAL  WEATHERING  OF  THE 
BISCAYNE  AQUIFER,  DADE  COUNTY, 
FLORIDA, 

Colorado    Univ.,    Boulder.    Dept.    of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  02F. 

W7  2-0 1731 


LONG  TERM  MOVEMENT  OF  WATER  AND 
SOIL  SALINITY  IN  THE  WEATHERING  ZONE 
OF  ARID  ZONE  SEDIMENTS, 

New  Mexico  Highlands  Univ.,  Las  Vegas.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-01753 
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WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


\  SURVEY  OF  SALINE  GROUND  WATER  AS  A 
MINERAL  RESOURCE, 

New  Mexico  Bureau  of  Mines  and  Mineral 
Resources;  and  New  Mexico  Inst,  of  Mining  and 
Technology,  Socorro. 
W.  K.  Summers,  and  G.  E.  Schwab. 
In:  Saline  Water,  Mattox,  R.  B.  (ed. ),  AAAS,  Com- 
mittee on  Desert  and  Arid  Zone  Research,  Con- 
tribution No  13,p31-45,  1970.  1  tab,7ref. 

Descriptors:  *Saline  water  systems,  *Groundwater 
jasins,  'Mineral  water,  'Brines,  Thermal  water, 
Sedimentary  basins  (Geological),  Geologic  in- 
vestigations, Dissolved  solids,  California,  New 
Mexico. 
Identifiers:  *Hydrometallurgy. 

Saline  ground  water  has  often  been  exploited  as  a 
source  of  fresh  water  with  waste  mineral 
jjyproducts,  but  this  concept  has  gradually  changed 
Mo  one  of  mining  for  mineral  value  with  potable 
water  as  a  bonus.  Various  definitions  and  classifica- 
tions of  saline  water  are  reviewed.  In  general,  saline 
ground  waters  occur  in  only  a  few  geologic  settings: 
sedimentary  basins,  structural  troughs,  thermal 
areas  and  miscellaneous  isolated  areas.  Waters  cur- 
rently used  for  their  mineral  content  are  brines 
(35,000  ppm  dissolved  solids),  but  improved 
technology  should  facilitate  the  exploitation  of 
saline  waters  of  lower  concentrations.  Because  hot 
water  is  a  more  effective  solid  than  cold  water  and 
has  higher  saturation  levels,  some  of  the  most  con- 
centrated brines  are  thermal  waters.  The  mineral 
constituents  that  could  be  utilized  and  where  they 
might  be  found,  are  considered.  Particular  atten- 
tion is  paid  to  the  Salton  Sea  Geotherma!  Area  and 
to  the  Permian  Basin  of  southeastern  New  Mexico. 
The  lack  of  detailed  data  combined  with  in- 
adequate hydrometallurgical  procedures  are 
problems  that  will  soon  be  overcome.  (See  also 
W72-0 1749)  (Casey-Arizona) 
W72-01754 


SALINE  WATERS:  GENESIS  AND  RELATION- 
SHIP TO  SEDIMENTS  AND  HOST  ROCKS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 

J.  R.  Craig. 

In:  Saline   Water,  Mattox,  R.   B.,  (ed.),  AAAS, 

Committee  on  Desert  and  Arid  Zone  Research, 

Contribution  No  13,  p  3-30,  1970.  7  fig,  6  tab,  64 

ref. 

Descriptors:  'Saline  water  systems,  *Aqueous  solu- 
tions, 'Evaporation,  *Water  chemistry,  'Chemical 
properties,  Sediments,  Dissolved  solids,  Salts,  Iron, 
Magnesium,  Sodium,  Potassium,  Chlorides, 
Sulfates,  Carbonates,  Calcium,  Silica,  Bicar- 
bonates,  Connate  water,  Solubility,  Geochemistry. 
Identifiers:  Salt-sieving. 

Saline  waters  are  defined  as  any  waters  containing 
3,000  or  more  ppm  total  dissolved  solids.  The  dis- 
solved solid  content  of  natural  waters  may  vary 
from  13  ppm  (rainwater)  to  336,000  ppm.  The 
wide  variety  of  geologic  conditions  in  which  waters 
are  found  combined  with  the  range  of  different  dis- 
solved substances  at  varying  concentrations  makes 
classification  of  saline  waters  difficult.  The  two 
basic  approaches  to  the  classification  problem  are 
considered  composition  and  genesis.  Three  gaseous 
and  9  solid  substances  commonly  present  in  solu- 
tion or  suspension  in  natural  waters  are  described 
in  terms  of  their  origins  and  solubility  charac- 
teristics. The  most  common  processes  whereby 
saline  waters  are  concentrated  are:  ( 1 )  supply  from 
an  initial  source;  (2)  salt  sieving;  (3)  sediment  and 
rock  solution;  (4)  evaporative  concentration, 
which  is  by  far  the  most  common  method;  (5)  ar- 
tificial contamination  due  to  human  activities.  The 
process  of  evaporative  concentration  involves  both 
marine  and  non-marine  evaporation,  and  each  is 
considered  separately.  Sea  water  is  derived  from 
rain  water  translated  into  runoff  containing  dis- 
solved and  suspended  solids.  The  ionic  processes  of 
this  together  with  those  of  subsurface  water  reac- 
tions and  the  formation  of  hypersaline  waters  and 
evaporite  deposits  are  discussed  and  described  with 
Janecke  diagrams.  (See  also  W72-01749)  (Casey- 
Arizona) 
W72-0I755 


TRANSFORMATIONS  OF  IRON  BV  BACTERIA 
IN  WATER, 

New  Jersey  Agricultural  Experiment  Station,  New 
Brunswick. 
Robert  L.  Starkey. 

In:  Biology  of  water  pollution,  p  215-231.  Com- 
piled by  W.  M.  Ingram,  L.  E.  Keup,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.  C,  1967.  15  fig,  1 
tab,  33  ref. 

Descriptors:  'Bacteria,  'Iron  bacteria,  'Plant 
physiology,  'Distribution  systems,  Water  supply, 
Sulfur  bacteria,  Fouling,  Water  properties.  Iron, 
Oxidation,  Reduction  (Chemical),  Odor,  Taste, 
Manganese,  Water  pollution  control,  Potable 
water,  Pipes. 

Identifiers:  'Autotrophic  bacteria,  Ferric  hydrate, 
Haplobacteria,  Trichobacteria,  Stalked  bacteria. 

Bacterial  transformations  of  iron,  its  oxidation, 
reduction,  dissolution,  precipitation,  and  produc- 
tion or  decomposition  of  iron  organic  compounds, 
are  accomplished  by  specific  iron  bacteria,  as  well 
as  by  many  non-specific  and  sulfur  bacteria.  Turbid 
water,  fouling  of  pipes,  and  development  of  iron 
bog  ores  are  some  of  the  conspicuous  manifesta- 
tions of  the  activity  of  iron  transformers.  However, 
not  all  reactions  of  iron  are  well  known  because  of 
the  difficulties  in  obtaining  pure  cultures  of  their 
activators.  Iron  bacteria  are  physiologically  similar 
to  sulfur  bacteria  and  are  classified  as  autotrophic 
bacteria  which  are  characterized  by  the  following 
physiological  properties:  they  can  develop  in  a 
medium  containing  no  organic  material  and  require 
no  externally  supplied  organic  substances;  their 
carbon  requirements  can  be  satisfied  by  dissolved 
carbon  dioxide;  and  all  required  energy  can  be  ob- 
tained from  the  oxidation  of  some  specific  in- 
completely oxidized  inorganic  substance.  (See  also 
W72-01786)  (Wilde-Wisconsin) 
W72-01811 


CHEMISTRY  OF  NITROGEN  AND 

PHOSPHORUS  IN  WATER. 

American  Water  Works  Association,  New  York. 

Water  Quality  Div.   Committee  on   Nutrients  in 

Water. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01867 


STANDARD  METHODS  FOR  THE  EXAMINA- 
TION OF  WATER  AND  WASTEWATER, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-01888 


CHEMICAL  COMPOSITION  OF  HIGHER 
WATER  VEGETATION  OF  THE  KIEV  RESER- 
VOIR (IN  RUSSIAN), 

Akademiya       Nauk       URSR,       Kiev.       Instytut 
Hidrobiologii. 
Y.  L.  Korelyakova. 

Gidrobiol  Zh.  6  (5):  20-28.  1970.  English  summa- 
ry- 
Identifiers:     Biomass,     Carbohydrate,     Chemical, 
Composition,       Higher,       Kiev,       Macrophytes, 
Minerals,  Protein,  Reservoir,  USSR,  Vegetation. 

The  contents  of  ash,  Ca,  Mg,  P,  cellular  tissue, 
sucrose,  monosaccharides,  total  and  protein  N,  and 
protein  are  presented  for  15  spp.  of  higher  water 
plants  from  the  Kiev  reservoir  ( Phragmites  commu- 
nis, Butomus  umbellatus,  Glyceria  aquatica,  Typha 
angustifolia,  Sparganium  ramosum,  Alisma  plan- 
tago-aquatica,  Polygonum  amphibium,  Nuphar  lu- 
teum,  Nymphaca  alba,  Elodea  canadensis, 
Stratiotes  aloides,  Potamogeton  pcrfoliatus,  P. 
berchtoldii,  P.  lucens,  Ceratophyllum  demersum). 
In  the  Kiev  reservoir  in  1967  36300  tons  of  organic 
matter  was  produced  including;  9000  tons  of  wet 
protein,  I  5500  tons  of  cellular  tissue  and  1615  tons 
of  the  soluble  carbohydrates. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W7 '-01929 


THE  RADIOCHROMATOGRAPHY  ANALYSIS 
OF  FRESH  WATER  RESOURCES, 

Florida     Univ.,     Gainesville.     Water     Resources 
Research  Center. 
S.  P.  Cram. 

Available  from  National  Technical  Information 
Service  as  PB-204  865,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Florida  Water  Resources  Research 
Center,  Gainesville,  Publication  No.  15  Oct  28, 
1971.  49  p,  13  fig,  6  tab,  84  ref.  OWRR  A-0I2- 
FLA(3). 

Descriptors:  'Neutron  activation  analysis,  'Gas 
chromatography,  Trace  elements,  'Analytical 
techniques,  'Metals,  Sampling,  'Chromium, 
Copper,  Iron,  Manganese,  'Chelation. 
Identifiers:  Activation-chromatography  coupling, 
Trace  analysis,  Beryllium,  'Metal  chelates. 
Gadolinium,  Lutetium. 

The  study  of  radiochromatographic  separations  for 
the  neutron  activation  analysis  of  trace  level  metals 
in  fresh  water  sources  is  reported.  Chromato- 
graphic separations  of  volatile  metal-organic  com- 
pound complexes  were  developed  for  post-irradia- 
tion separations.  When  the  trace  metals  were  com- 
plexed  before  irradiation,  radiation  degradation 
was  found  to  be  a  function  of  the  solution  concen- 
tration, presence  of  excess  reagent,  irradiation 
time,  and  the  neutron  flux  spectrum.  Quantitative 
elution  from  the  chromatographic  column  of  the 
complexes  of  Cr,  Mn,  Fe,  Be,  Lu,  Gd,  and  Cu  were 
studied  and  found  to  yield  recoveries  between  52 
per  cent  and  98  per  cent.  Two  additional 
fluorinated  types  of  organic  complexing  agents 
were  found  to  give  quantitative  recovery  of  chromi- 
um after  irradiation.  Extensive  studies  are  reported 
which  describe  the  optimum  conditions  for  separa- 
tion and  account  for  decomposition  and  adsorption 
losses  in  the  system.  The  development  of  sampling 
systems,  counting  geometries,  and  sample  transfer 
lines  are  reported  which  must  be  carefully  con- 
sidered when  analyzing  multicomponent  metal  che- 
late mixtures.  (Morgan-Florida) 
W72-01981 


SOME  ASPECTS  OF  THE  GEOCHEMISTRY  OF 
F,  FE  AND  MN  IN  COASTAL  WATERS  AND  IN 
FRESH-WATER  SPRINGS  ON  THE 

SOUTHEAST  COAST  OF  HAWAII, 

Naval  Research  Lab.,  Washington,  DC. 
P.  E.  Wilkniss,  T.  B.  Warner,  and  R.  A.  Carr. 
Marine   Geology,    Vol    11,   No   4,    P   M39-M46, 
November  1971.4  fig,  1  tab,  27  ref. 

Descriptors:  'Springs,  'Water  chemistry,  'Hawaii, 
'Volcanoes,     Leaching,     Iron,     Flourides,    Man- 
ganese, Trace  elements,  Sea  water. 
Identifiers:    'Kilavea    (Hawaii),    Submarine    vol- 
canoes. 

Flouride,  iron,  and  manganese  were  studied  in 
coastal  waters  and  fresh-water  springs  on  the 
southeast  coast  of  Hawaii.  Samples  were  obtained 
in  1969  (quiet  Kilauea)  and  in  1970  (moderate 
Kilauea  eruption).  Water  samples  taken  near 
young  submarine  volcanoes  on  the  submerged  east 
rift  zone  of  Kilauea  and  from  fresh-water  springs  in 
the  same  area  were  not  influenced  by  Kilauea  ac- 
tivity. Leaching  of  fresh  Kilauea  pumice  by  fresh 
water  and  sea  water  at  25  deg  C  produced  increases 
of  flouride,  iron,  and  manganese  in  the  water  sam- 
ples. The  total  amount  removed  by  leaching 
decreased  rapidly  with  time  for  flouride  and  man- 
ganese; iron  was  removed  more  easily.  With 
respect  to  these  ions  it  appears  that  submarine  vol- 
canism  will  not  affect  nearby  sea  water  very  much 
in  the  periods  between  eruptions.  The  fresh-water 
springs  in  Hawaii  show  typical  baseline  values  for 
the  elements  analyzed  There  was  no  detectable  in- 
fluence of  moderate  eruption  of  Kilauea  on  these 
springs,  or  on  rain  and  river  water  upwind  of  the 
eruption.  The  flouride  content  of  the  underground 
water  was  close  to  0.8  p. p.m.,  well  within  the  op- 
timum range  commonly  maintained  artificially  (0.8 
to  1.0  ppm.)  in  potable  water  supplies  elsewhere. 
(Knapp-USGS) 
W72-0I998 
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Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


GEOCHEMICAL       INTERPRETATIONS       OF 
GROUNDWATER  FLOW  SYSTEMS, 

Geological  Survey,  Washington,  D.C. 

W.  Back,  and  B.  B.  Hanshaw. 

Water  Resources  Bulletin,  Vol  7,  No  5,  p  1008- 

10 16,  October  1971.  5  fig,  12ref. 

Descriptors:  *Geochemistry,  'Hydrogeology, 
♦Reviews,  Groundwater  movement,  Saline  water 
intrusion,  Path  of  pollutants,  Drawdown,  Water 
levels,  Aquifer  characteristics.  Water  quality, 
Water  yield,  Thermodynamics,  Carbonate  rocks. 
Identifiers:  Groundwater  flow  systems. 

This  brief  review  describes  several  of  the  chemical 
and  isotopic  techniques  which  are  being  applied  to 
groundwater  flow  systems.  Geochemical 
techniques  used  to  facilitate  the  understanding  of  a 
groundwater  system  range  from  extremely  simple 
to  those  requiring  sophisticated  theories,  equip- 
ment, and  procedures.  An  interpretation  of  the 
trilinear  diagram  for  samples  collected  from  the 
Yucatan  Peninsula  of  Mexico  provided  evidence 
that  the  fresh-water  body  was  only  a  few  tens  of 
meters  thick  and  was  underlain  everywhere  by  an 
extensive  body  of  salt  water.  A  geochemical 
technique  to  identify  the  source  of  salt  water  in 
coastal  aquifers  is  measurement  of  the  carbon- 14 
concentrations.  Carbon- 14  may  be  used  in  car- 
bonate aquifers  to  determine  the  velocity  of 
groundwater  movement,  rates  of  chemical  reac- 
tions, and  distribution  of  hydraulic  conductivity. 
The  principles  of  irreversible  thermodynamics  ap- 
plied to  groundwater  systems  provide  a  basis  for 
prediction  of  changes  in  head  distribution  and 
chemical  character  of  the  water  resulting  from  im- 
posed stresses  on  the  system.  Proper  application  of 
irreversible  thermodynamics  combines  potential 
theory  with  principles  of  reversible  chemical  ther- 
modynamics to  explain  chemical  reactions  and 
processes  of  groundwater  systems.  (Knapp-USGS) 
W7  2-02007 


CHEMICAL  INTEGRATING  THERMOMETER 
FOR  WATER  TEMPERATURE  MEASURE- 
MENT, 

Environmental   Data  Service,  Silver  Spring,  Md. 
Lab.  for  Environmental  Data  Research. 
F.  A.  Godshall. 

Environmental  Data  Service,  Department  of  Com- 
merce Publication,  p  9-10,  October  1971.  1  fig,  4 
ref. 

Descriptors:  'Thermometers,  *Water  temperature, 
♦Instrumentation,    *Test   procedures,   Chemicals, 
Opacity,   On-site    investigations,    Bays,    Research 
equipment,  Costs. 
Identifiers:  *Chemical  integrating  thermometer. 

The  chemical  integrating  thermometer  is  poten- 
tially an  ideal  measuring  device  of  mean  water  tem- 
perature. It  is  very  inexpensive  (about  30  cents), 
needs  no  servicing  or  maintenance,  provides  an  in- 
tegrated record  without  a  recording  device,  and  is 
very  accurate.  The  chemical  thermometer  obtains 
an  integrated  mean  temperature  through  the  mea- 
sured hydrolysis  of  sucrose  into  glucose  and  fruc- 
tose. The  reaction  velocity  is  proportional  to  the 
hydrogen  ion  concentration  (pH)  and  temperature 
of  the  sucrose  solution.  Tests  in  the  Chesapeake 
Bay  were  conducted  by  fastening  the  chemical 
thermometers  of  monofilament  fishing  line.  This 
was  tied  to  an  anchoring  device  so  that  the  ther- 
mometer could  be  retrieved  after  approximately  30 
days  of  exposure.  At  retrieval,  the  thermometers 
were  frozen  in  dry  ice  for  transport  back  to  the 
laboratory.  There,  the  thermometer  solution  was 
defrosted  and  poured  into  the  sample  tube  of  the 
polarimeter  for  measurement  of  the  optical  rota- 
tion. The  change  in  optical  rotation  of  the  sucrose 
from  the  original  measurement  is  proportional  to  a 
change  in  the  concentration  caused  by  the  tem- 
perature. The  chemical  thermometer  might  be 
deployed  from  buoys,  lightships,  towers,  and  other 
fixed  platforms  in  order  to  gather  data  useful  in 
hydroclimatology,  the  study  of  the  ocean's  long- 
term  characteristics.  (Woodard-USGS) 
W72-02013 


WATER  EXCHANGE  AT  THE  MOUTH  OF  THE 
GULF  OF  CALIFORNIA, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02E. 
W72-02041 


TEMPERATURE  AND  CONDUCTIVITY   MEA- 
SUREMENTS UNDER  ICE  ISLAND  T-3, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

S.  Neshyba,  V.  T.  Neal,  and  W.  Denner. 
Journal  of  Geophysical  Research,  Vol  76,  No  33,  p 
8107-8120,  November  20,  1971.  9  fig,  1  tab,  23 
ref. 

Descriptors:  *Stratification,  'Density  stratification, 
♦Arctic  Ocean,  'Thermal  stratification,  Diffusion, 
Profiles,  Bathymetry,  Bathythermographs,  Water 
temperature,  Salinity. 
Identifiers:  Ice  Island  T-3. 

Marked  step-like  structure  exists  in  vertical  profiles 
of  temperature  and  salinity  in  the  Arctic  Ocean. 
This  structure  occurs  between  200  and  500  meters 
depth,  where  both  temperature  and  salinity  in- 
crease with  depth.  The  structure  consists  of  thin 
sheets  (0.1  meter  thick)  separating  adjacent 
homogeneous  layers  (3  meters  thick)  that  differ  in 
temperature  by  0.02  degrees  C  and  in  salinity  by 
0.001.  While  the  step  structure  is  quite  persistent, 
its  character  varies  markedly  with  depth.  Inter- 
mediate layers  were  observed,  as  well  as  noncoin- 
cident  temperature  and  salinity  gradient  sheets. 
This  type  of  layering  probably  arises  from  the  dou- 
ble-diffusive process.  (Knapp-USGS) 
W72-02042 


THE  ORIGIN  OF  METAL-BEARING  SUB- 
MARINE HYDROTHERMAL  SOLUTIONS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 
J.B.Corliss. 

Journal  of  Geophysical  Research,  Vol  76,  No  33,  p 
8128-8138,  November  20,  1971.  3  fig,  2  tab,  46 
ref. 

Descriptors:       'Volcanoes,       'Atlantic      Ocean, 
'Pacific   Ocean,   'Water  chemistry,   'Trace  ele- 
ments, Chemical  precipitation,  Magmatic  water, 
Solutes,  Leaching,  Aqueous  solutions. 
Identifiers:  Submarine  hydrothermal  solutions. 

Instrumental  activation  analyses  were  made  of  16 
major  and  trace  elements  in  a  suite  of  mid-Atlantic 
ridge  basalts.  The  slowly  cooled  interior  portions  of 
these  submarine  extrusions  are  depleted,  relative  to 
the  quenched  flow  margins,  in  several  elements 
that  are  enriched  in  pelagic  sediments  and  man- 
ganese nodules  (Mn,  Fe,  Co,  the  rare  earth  ele- 
ments, and  others).  Many  of  these  elements  are  ex- 
cluded from  the  solid  phases  that  crystallize  from 
the  melt,  and  thus  are  concentrated  in  residual 
liquids.  Additonal  elements  are  mobilized  during 
the  deuteric  alteration  of  early-formed  olivine  and 
the  formation  of  immiscible  sulfide  liquids.  These 
components  occupy  intergranular  boundaries  in 
the  hot  solid  rock  mass,  and  are  dissolved  as 
chloride  complexes  in  sea  water  introduced  along 
contraction  cracks.  These  solutions  may  be  the 
metal-bearing  'hydrothermal  exhalations'  or  'vol- 
canic emanations'  that  accompany  submarine  vol- 
canism,  which  are  often  cited  as  a  source  of  metals 
into  the  pelagic  environment.  A  significant  fraction 
of  the  mass  of  these  elements  that  reside  in  pelagic 
sediments  could  have  been  supplied  by  this 
process.  Amorphous  iron-manganese-silica  materi- 
al from  the  east  Pacific  rise  may  form  by  direct 
precipitation  from  these  hydrothermal  solutions 
following  their  introduction  into  sea  water.  (K- 
napp-USGS). 
W72-02044 


GAS-PHASE  CATALYTIC  OXIDATION  OF 
PHENOL  IN  DILUTE  CONCENTRATIONS 
WITH  WATER  VAPOR, 

Delaware  Univ.,  Newark.  Dept.  of  Chemical  En- 
gineering. 


For  primary  bibliographic  entry  see  Field  05D. 
W7  2-02050 


CONCENTRATION  GRADIENTS 

AQUIFERS, 

Tulsa  Univ.,  Okla. 

For  primary  bibliographic  entry  see  Field  02F. 

W72 -02055 


IODINE  AND  ALGAE  IN  SEDIMENTAR' 
ROCKS  ASSOCIATED  WITH  IODINE-RICI 
BRINES, 

Bureau  of  Mines,  Bartlesville,  Okla.  Petroleui 
Research  Center. 

A.  G.  Collins,  J.  H.  Bennett,  and  O.  K.  Manuel. 
Geological  Society  of  America  Bulletin,  Vol  82,  N 
9,  p  2607-2610,  September  1971 .  2  fig,  2  tab,  7  re 
NSF  Grant  GA- 12099. 

Descriptors:  'Sedimentary  rocks,  'Brines,  *Alga< 
'Oklahoma,      'Iodine     radioisotopes,     Uraniui 
radioisotopes,    Analytical    techniques,    Paleozoi 
era,  Water  chemistry. 
Identifiers:  Neutron  activation  analysis. 

Neutron  activation  analyses  of  iodine  and  uraniui 
in  Paleozoic  sedimentary  rocks  from  the  norther 
Oklahoma  platform  of  the  Anadarko  basin  showe 
0.9  to  12.3  ppm  I  and  0.07  to  8.7  ppm  U.  The  san: 
pies  were  taken  from  strata  in  Kingfisher  Count] 
Oklahoma,  where  anomalously  high  concentration 
of  iodine  were  found  in  associated  subsurfac 
brines.  Micropaleontological  examination 
revealed  algal  strands  in  the  more  iodine-ric 
rocks.  (Woodard-USGS) 
W72-02073 


SALINITY  OF  SURFACE  WATER  IN  THI 
LOWER  COLORADO  ROVER  -  SALTON  SE> 
AREA, 

Geological  Survey,  Washington,  DC. 

B.  Irelan. 

Available  from  Sup  Doc  GPO,  Washington,  D  < 

20402  -  50  cents.  Geological  Survey  Professions 

Paper  486-E,  1 97 1 .  40  p,  1 2  fig,  1 9  tab,  9  ref. 

Descriptors:  'Salinity,  'Surface  waters,  'Colored 
River  basin,  'Hoover  Dam,  'Water  quality,  Chemi 
cal  analysis,  Reviews,  Dissolved  solids,  Lakes 
Reservoirs,  Streams,  Streamflow,  Flow  measure 
ment,  Stream  gages,  Hydrologic  data,  Wate 
resources  development. 

Identifiers:  'Lower  Colorado  River  (Salton  Se 
area). 

Records  of  salinity  and  computations  of  tlv 
mineral  burden  of  the  Colorado  River  and  tributar 
surface  inflow  from  Lees  Ferry  to  the  Mexicai 
border  and  of  streams  in  the  adjacent  Salton  Se; 
basin  are  summarized.  The  Colorado  River  a 
Grand  Canyon  has  a  40-year  weighted-averag 
concentration  of  about  600  mg/liter.  Since  Lak 
Mead  was  formed,  dissolved-Solids  concentration 
in  Colorado  River  water  between  Hoover  and  Im 
penal  Dams  have  generally  ranged  between  601 
and  900  mg/liter,  with  calcium  sulfate  always  th 
dominant  dissolved  salt.  Dissolved-solids  concen 
trations  are  now  relatively  constant  at  Imperia 
Dam  because  of  upstream  storage,  but  both  thi 
flow  and  the  mineral  burden  of  the  Colorado  Rive 
below  the  dam  are  greatly  reduced  by  diversions  t< 
the  All-American  and  Gila  Gravity  Canals 
Colorado  River  water  flows  through  the  All-Amer 
ican  Canal  from  Imperial  Dam  to  Imperial  am 
Coachella  Valleys  in  the  Salton  Sea  basin  withou 
material  change  in  salinity.  (Woodard-USGS) 
W72-02074 


PLUTONIUM-239  IN  AND  OVER  THE  ATLAN 
TIC  OCEAN, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-02083 
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ESIUM-137  IN  THE  NORTH  ATLANTIC  MEA- 
SURED BY  SELECTIVE  ABSORPTION  IN  SITU, 

Rhode  Island  Univ.,  Kingston.  Narragansett  Marine 

Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

(V72-02084 


WTROGEN  BALANCE  FOR  A  23  SQUARE 
KILE  MINNESOTA  WATERSHED, 

\nzona  Univ.,  Tucson.  Office  of  Arid  Lands  Stu- 

lies. 

I  D.  Johnson. 

n:  Hydrology  and  Water  Resources  in  Arizona  and 

he    Southwest,    Proceedings,    Arizona    Section- 

\merican  Water  Resources  Association  and  the 

tydrology  Section-Arizona  Academy  of  Science, 

^priI  22-23,  1971,Tempe,  Vol  l,p  53-84,  1971.8 

ab,33ref. 

5escriptors:  'Nitrogen  cycle,  'Watersheds,  *Min- 
tesota,  *Soil  environment,  'Atmosphere,  Am- 
nonium  compounds,  Nitrogen  fixation,  Nitrogen 
impounds,  Nitrates,  Nitrites,  Groundwater,  Sur- 
ace  waters,  Water  chemistry.  Arid  lands,  Denitrifi- 
:ation,  Precipitation  (Atmospheric),  Subsurface 
Lrainage,  Fertilizers,  On-site  data  collections. 

ITie  Nitrogen  balance  of  a  watershed  near  the  city 
jf  New  Prague,  Minnesota  was  evaluated  as  part  of 
in  overall  study  on  lake  and  stream  eutrophication. 
Although  the  N-balance  of  a  humid  midwest 
watershed  cannot  be  expected  to  be  identical  to 
hat  of  an  arid  watershed,  the  processes  are  the 
tame  and  differences  should  be  mainly  quantitive. 
Sources  of  input  and  causes  of  depletion  are 
■eviewed  for  4  points  in  the  Nitrogen  cycle:  the  at- 
nospheric  zone,  the  soil-atmosphere  interface,  the 
>lant-root  and  soil-water  zone  and  the  surface 
water  zone.  In  the  New  Prague  watershed,  com- 
nercial  fertilizer  and  bulk  precipitation  were  the 
Tiajor  sources  of  input,  contributing,  respectively, 
53%  and  34.4%  of  the  total  input  of  2.34  million 
b/yr.  Crop  yield  and  soil  or  groundwater  storage 
xjntributed  52.1%  and  20.4%  of  non-enrichment 
jepletions.  The  closeness  of  the  values  of  crop 
field  and  commercial  fertilizer  application  was  an 
infortunate  coincidence  and  is  certainly  not  an  in- 
lication  that  the  entire  fertilizer  supply  was  taken 
up  cry  crops.  In  an  arid  environment,  free  from  fer- 
tilized agriculture,  bulk  precipitation  probably  pro- 
vides the  major  source  of  Nitrogen  compounds. 
[ See  also  W 7 2-022 1 2 )  ( Casey- Arizona ) 
W72-02216 
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CHANNEL  STABILITY  IN  THE  ESTUARY: 
CONTROLS  BY  BEDROCK  AND  UNCON- 
SOLIDATED POST-GLACIAL  SEDIMENT, 

Dundee  Univ.,  Newport-on-Tay  (Scotland).  Tay 
Estuary  Research  Center. 
A  T.  Buller,  and  J.  McManus. 
Engineering  Geology,  Vol  5,  No  3,  p  227-237,  Oc- 
tober 1971.  9  fig,  4  ref. 

Descriptors:  'Estuaries,  'Stream  erosion,  'Chan- 
nel morphology,  'Dredging,  'Bank  stability,  Allu- 
vial channels,  Hydraulic  models,  Channel  improve- 
ment, Channel  erosion. 
Identifiers:  Tay  Estuary  (Scotland). 

Borehole  and  geophysical  data  were  collated  for 
two  sections  across  the  Tay  estuary  at  Dundee, 
Scotland.  A  complex  late-glacial  and  Holocene  fill 
rests  on  a  basement  of  Devonian  sandstones  and 
lavas.  Comparative  analysis  of  bathymetric  charts 
( 1 8 1 6- 1 970 )  enable  areas  of  present-day  relatively 
stable  and  unstable  bed  to  be  identified.  Stable 
areas  are  underlain  by  either  gravels  or  partially 
compacted  clays;  unstable  areas  by  loose,  coarse  to 
fine,  sands.  Non-migratory  channels  coincide  with 
the  stable  areas;  shifting  sand  banks  and  migratory 
channels  occur  elsewhere.  Channel  wandering  can 
only  take  place  in  areas  where  current  strengths  are 
competent  to  erode  easily  and  to  transport  bed 
materials.  Where  the  substrate  consists  of  less  easi- 


ly erodible  bed  materials,  the  channel  migration  is 
restircted.  Artificial  dredging  of  new  channels  into 
stable  substrates  may  produce  stable,  self-maintain- 
ing waterways.  Dredging  in  unstable  areas  is  often  a 
short-term,  uneconomic  expedient.  The  use  of 
hydraulic  models  to  determine  modifications  to 
channels  frequently  entails  mobile  bed  techniques, 
commonly  using  uniform  beds  of  effectively  infinite 
depth.  Unless  the  substrates  within  and  beneath  the 
mobile  bed  are  reproduced,  the  true  'natural' 
behavior  of  channels  and  banks  cannot  be  accu- 
rately assessed.  (Knapp-USGS) 
W72-01721 


DISCONTINUITIES  IN  STRATIFIED  FLOWS, 

Waterloopkundig    Laboratorium,    Delft    (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  02E. 
W72-01723 


TIDAL  CHOKING, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engineer- 
ing. 

B.  Glenne,  C.  R.  Goodwin,  and  C.  F.  Glanzman. 
Journal  of  Hydraulic  Research,  Vol  9,  No  3,  p  321- 
333,  1971.  7  fig,  16  ref. 

Descriptors:  'Tidal  effects,  'Estuaries,  'Tides, 
'Water  level  fluctuations,  'Darcy-Weisbach  equa- 
tion, Streamflow,  Waves  (Water),  Discharge 
(Water),  Roughness  (Hydraulic),  Unsteady  flow. 

Water  level  changes  are  analyzed  in  a  basin  con- 
nected to  the  ocean  by  a  constricted  inlet.  The 
ocean  hydraulic  function  is  a  semi-diurnal 
sinusoidal  tide,  and  the  inlet  damping  function  is 
Darcy-Weisbach 's  friction  equation.  The  channel 
flow  is  assumed  to  be  stored  in  the  inside  basin.  A 
digital  computer  may  be  used  to  solve  incremen- 
tally a  finite-difference  form  of  the  basic  non-linear 
differential  equation.  General  graphical  solutions 
are  presented.  (Knapp-USGS) 
W72-01725 


OXYGEN  REQUIREMENTS  OF  SOME  MARINE 
AND  ANADROMOUS  FISHES,  WITH  PARTICU- 
LAR REFERENCE  TO  PROBLEMS  OF  MEA- 
SUREMENT, 

Southeastern  Massachusetts  Technological  Univ., 

North  Dartmouth. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01875 


THE     PREVENTION     OF     POLLUTION     IN 
ESTUARIES, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-01883 


ON  THE  NANNOPLANKTON  OF  THE  TAMUR 
ESTUARY  (PLYMOUTH,  GREAT  BRITAIN), 

Jean-Paul  Mommaerts. 

Bull  Soc  Roy  Bot  Belg.   104  (1):   173-180.  lllus. 

1971.  (Engl.  summ.). 

Identifiers:   Britain,  Chlorophyll,  Estuary,  Great, 

Nanno,  Plankton,  Plymouth,  Salinity,  Tamar. 

The  Tamar  estuary  was  sampled  from  sea  to  fresh- 
water. Salinity  and  chlorophyll  a  were  measured 
and  nannoplankton  determined.  Some  nannoflagel- 
lates  were  cultured  and  their  salinity  range  tested. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01918 


DYNAMICS    OF    CHANGES    IN    CHEMICAL 

COMPOSITION  OF  GREEN  ALGAE  OF  THE 

BLACK  SEA,  (IN  RUSSIAN), 

V.  N.  Chekoi,  M.  S.  Dudkin,  and  1.  V.  Areshidze. 

Izv  Akad  Nauk  Mold  SSR  Ser  Biol  Khim  Nauk.  1 . 

76-79.  1970. 

Identifiers:  Algae,  Black,  Chemical,  Cladophora- 

Vagabunda,       Composition,       Dynamics,       En- 

teromorpha-Linza,         Green,         Mono,         Poly, 

Saccharides,  Sea,  Ulva-Lactuca,  USSR. 


In  summer  months,  a  large  amount  of  easy  and  dif- 
ficult to  hydrolize  polysaccharides  is  formed  in 
green  algae.  The  quantitative  composition  of 
monosaccharides  of  green  algae  (Enteromorpha 
linza,  Ulva  lactuca,  Cladophora  vagabunda)  grow- 
ing in  the  Black  Sea  and  its  estuaries  does  not  de- 
pend on  the  vegetation  period.  The  quantitative 
ratio  of  residues  of  monosaccharides  in 
polysaccharides  of  green  algae  depends  on  the  spe- 
cies of  green  algae  as  well  as  their  vegetation 
periods. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01920 


BOTTOM  DIATOMS  IN  THE  MIHO  BAY  AND 
ITS  NEIGHBORING  AREA  ON 

SOUTHWESTERN  PART  OF  THE  JAPAN  SEA, 
10YASUYO  NOGUCHI. 

Industrial     Science     and     Technology     Agency, 
Kawasaki  (Japan)  Geological  Survey. 

Bull  Geol  Surv  Jap.  21  (4):  259-266.  Illus.  Maps. 

1 970.  In  Jap.  with  Engl.  summ. 

Identifiers:  Bay,  Bottom,  Brackish,  Coscinodiscus, 

Diatoms,   Fresh,   Japan,   Melosira-Sulcata,   Miho, 

Neighboring,    Salt,    Sea,    Southwestern,    Thalas- 

siothrix. 

Fifteen  bottom  samples  from  the  bay,  and  17  bot- 
tom samples  and  4  gravity  core  samples  from  the 
vicinity  of  the  Oki  Islands  were  taken.  The  bottom 
materials  are  medium  or  coarse  sand  in  the  bay  and 
inner  shelf,  and  mud  in  the  open  sea.  Many  Cen- 
trales are  present  in  the  sediments  of  the  shelf  area. 
Subtropical  species  are  found  in  nearshore  waters; 
cold-water  were  mixed  off-shore  or  in  open  sea  bot- 
tom at  about  1000  m  in  depth.  Many  fresh  or 
brackish  water  species  were  found  in  the  coastal 
sediments.  Inner  bay  type  diatoms  are  found 
between  the  bay  mouth  of  Miho  and  the  bottom  of 
the  sea  about  100  m  in  depth.  Oceanic  plankton 
was  not  found  widely,  but  open  sea  or  bay  plankton 
was  characterized  by  the  abundance  of 
Coscinodiscus,  and  Thalassiothrix.  Bay  or  coastal 
benthonic  diatoms  were  characterized  by  lower 
amounts  of  Melosira  sulcata.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-019  27 


DIURNAL  VARIATIONS  IN  THE  CHEMICAL 
CHARACTERISTICS  OF  THE  OGEECHEE 
ESTUARY  IN  GEORGIA, 

Skidaway  Inst,  of  Oceanography,  Savannah,  Ga. 
Herbert  L.  Windom,  and  Kevin  C.  Beck. 
Bull  Ga  Acad  Sci.  29(1):  65-75.  Illus.  Map.  1971. 
Identifiers:  Chemical,  Dissolved,  Diurnal,  Estuary, 
Georgia,  Minerals,  Ogeechee,  Organisms,  Oxygen, 
pH,  Variations. 

The  diurnal  variations  in  dissolved  02  and  pH  in 
the  Ogeechee  estuary  reflect  their  control  by 
metabolic  processes  of  estuarine  organisms.  This  is 
a  common  feature  of  estuaries  in  other  areas  as 
well.  These  variations  are  more  pronounced  in  the 
middle  of  the  estuarine  zone  in  waters  having  inter- 
mediate salinities.  Mg,  Na  and  chloride  vary  in  the 
estuary  in  relation  to  tidal  conditions.  Ratios  of  the 
elements,  however,  change,  going  from  fresh  water 
to  a  constant  value  in  saline  waters.  These  ratios 
serve  as  a  sensitive  indicator  of  the  fresh  water- 
saline  water  boundary.  Post-collection  changes  in 
the  concentration  of  Fe  in  estuarine  water  samples 
suggest  that  particulate  and  dissolved  Fe  are  able  to 
reequilibrate  with  changes  in  environmental  condi- 
tions in  dilute  areas  of  the  Ogeechee  estuary.  In 
more  saline  areas  the  dissolved  Fe  appears  to  be 
buffered  against  rapid  post-collection  changes  due 
to  the  absence  of  particulate  Fe  (OH  )3. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01934 


TROPHIC  CHAINS  OBSERVED  IN  THE  BAY 
OF  PORT  PARADISE  (PALMER  PENINSULA, 
ANTARCTICA)  IN  RELATION  TO  THE  VARIA- 
TIONS OF  THE  FERTILITY  OF  ITS  WATERS, 
(IN  SPANISH), 

Instituto  Antartico  Argentino,  Buenos  Aires. 
Aldo  P.  Tomo. 
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Contrib  Inst  Antartico  Argent.   131.   3-14.  Illus. 

1970.  (English  summary). 

Identifiers:  Antarctica,  Bay,  Chains,  Fertility, 
Palmer,  Paradise,  Peninsula,  Port,  Relation, 
Trophic,  Variations. 

The  annual  variation  of  the  physico-chemical, 
hydrological  and  meteorological  constants  that  in- 
fluence the  actual  fertility  of  the  sea,  which  in  turn 
affect    trophic    chains,   is   considered.— Copyright 

1971,  Biological  Abstracts,  Inc. 
W72-01935 


THE  DISTRIBUTION  AND  ABUNDANCE  OF 
SAND  GOBIES,  GOBIUS  MINUTUS,  IN  THE 
YTHAN  ESTUARY, 

Fisheries  Research   Board  of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

M.C.  Healey. 

J  Zool  (London).  163(2):  177-229.  Illus.  1971. 

Identifiers:    Abundance,    Breeding,    Distribution, 

Estuary,    Gobies,    Gobius-Minutus,    Loss,    Sand, 

Scotland,  Sea,  Winter,  Ythan. 

The  aims  of  this  study  were,  first,  to  describe  the 
distribution  and  abundance  of  G.  minutus  in  the 
Ythan  estuary  and,  when  it  became  apparent  that 
there  were  striking  seasonal  changes  in  the 
abundance  of  govies,  to  attempt  to  explain  these 
changes.  Gobies  were  abundant  in  the  estuary  from 
July  until  Jan.  or  Feb.  each  year,  and  scarce  for  the 
rest  of  the  year.  The  sharp  drop  in  goby  numbers  in 
the  estuary  in  Jan.  or  Feb.  each  year  was  associated 
with  a  change  in  the  sex  ratio  from  50%  females  to 
80%  females,  and  a  change  in  dispersion  from  ag- 
gregated to  random,  and  a  restriction  of  the  gobies' 
range  to  the  lower  half  of  the  estuary.  It  seemed 
that  these  associated  changes  should  all  be  the 
result  of  a  common  cause.  The  disappearance  of 
gobies  in  Jan.  or  Feb.  was  not  a  result  of  low  water 
temperatures  in  the  estuary  in  winter,  nor  was  it  the 
result  of  changes  in  water  salinity.  Measurements 
of  food  intake  and  available  food  supplies  sug- 
gested that  there  was  no  shortage  of  food  at  this 
time.  Thd  disappearance  was,  however,  associated 
with  gonad  maturation,  suggesting  that  the  loss  of 
fish  had  something  to  do  with  the  breeding  require- 
ments of  the  goby.  It  is  hypothesized  that  the  loss  of 
gobies  in  winter  was  the  result  of  their  migrating  to 
sea  to  breed  because  their  eggs  would  not  develop 
in  the  estuary.  This  hypothesis  was  tested  by  at- 
tempting to  capture  gobies  at  sea,  by  measuring 
their  salinity  preference,  and  by  attempting  to  rear 
their  eggs  at  various  salinities.  It  was  not  possible  to 
capture  more  than  a  few  gobies  outside  the  estuary. 
Ripe  fish  did  not  show  any  preference  for  high 
salinity  water,  and  their  eggs  were  intolerant  of 
high  salinities.  It  seemed,  therefore,  that  the 
hypothesis  of  an  emigration  to  sea  to  breed  was  in- 
correct, and  that  something  else  must  explain  the 
losses  of  gobies  in  winter,  possibly  heavy  preda- 
tion. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-0I954 


MEASUREMENT  OF  A  THREE-DIMENSIONAL 
FIELD  OF  WATER  VELOCITIES  AT  A  DEPTH 
OF  ONE  METER  IN  AN  ESTUARY, 

Johns   Hopkins   Univ.,   Baltimore,   Md.   Dept.   of 

Earth  and  Planetary  Sciences. 

R.  C.  Seitz. 

Journal  of  Marine  Research,  Vol  29,  No  2,  p  140- 

150,  May  15,  1971.  9  fig,  4  ref.  ONR  Contract  No 

4010(11). 

Descriptors:  'Estuaries,  *  Waves  (Water),  ♦Turbu- 
lence, Fourier  analysis,  Streamfiow,  Ocean  waves, 
Winds,  Instrumentation. 
Identifiers:  Patuxent  Estuary  (Md). 

The  direct  measurement  of  the  three  components 
of  velocity  at  Im  belo'A  the  surface  in  the  Patuxent 
Estuary  yielded  energy  spectra  that  could  be 
separated  into  rr-c  background  turbulent  energy 
and  a  $urface-wave  induced  field  of  velocities. 
Comparison  of  iho  Fourier  transforms  of  longitu- 
dinal and  /irtic.ii  components  with  fourier  trans- 
forms of  a  computed  record  of  depth-attenuated 
surface-wave  velocities  show  a  very  close  agree- 


ment. In  naturally  occurring  turbulent  regimes,  the 
velocity  field  at  depths  that  are  subject  to  wave  ac- 
tion may  be  described  as  a  sum  of  the  turbulant 
velocity  field  of  motion  and  the  surface-wave  in- 
duced field  of  motion.  (Knapp-USGS) 
W72-02015 


OSO  CREEK  TECHNICAL  ASSISTANCE  STU- 
DY: PRELIMINARY  STUDY  ON  THE 
PROBLEMS  AND  OPPORTUNITIES  FOR 
DEVELOPMENT  OF  OSO  CREEK  AND  OSO 
BAY. 

Coastal  Bend  Regional  Planning  Commission,  Cor- 
pus Christi.Tex. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-02028 


SOME  EXACT  SOLUTIONS  TO  THE  EQUA- 
TIONS DESCRIBING  AN  IDEAL-FLUID  THER- 
MOCLINE, 

Goteborg  Univ.  (Sweden).  Inst,  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-02032 


OBSERVATIONS  ON  SHORT-PERIOD  INTER- 
NAL WAVES  IN  MASSACHUSETTS  BAY, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Meteorology. 
D.  Halpern. 

Journal  of  Marine  Research,  Vol  29,  No  2,  p  1 16- 
132,  May  15,  1971.  13  fig,  1  tab,  1 7  ref  ONR  Con- 
tract Nonr  1841  (74). 

Descriptors:  *Thermodine,  *Waves  (Water), 
*Seiches,  *Bays,  'Massachusetts,  Ocean  waves, 
Tides,  Currents  (Water),  Thermal  stratification, 
Density  stratification,  Stratified  flow,  Water  circu- 
lation. 
Identifiers:  Massachusetts  Bay. 

Nine  km  west  of  a  prominent  sill  in  Massachusetts 
Bay,  the  seasonal  thermocline  heaves  up  and  down 
in  phase  with  periods  of  6  to  8  minutes  for  about 
2.5  hours  during  floodtide.  A  sudden  rise  in  the 
general  temperature  level  accompanies  the  onset  of 
the  short-period  motion.  The  maximum  vertical 
displacement  occurs  at  20  m  below  the  surface. 
The  distribution  of  the  displacements  agrees  within 
10%  with  the  eigenfunction  of  the  first  mode  of  in- 
ternal gravity  waves;  the  eigenfunction  was  com- 
puted from  measurements  of  density  and  velocity. 
Long-crested,  short-wavelength,  narrow  surface 
bands  parallel  to  the  sill  were  measured  concur- 
rently with  the  high-frequency  temperature  oscilla- 
tions. The  high-frequency  fluctuations  seem  to  be 
internal  waves  of  mode  one,  propagating  in  the 
same  direction  with  respect  to  the  moving  medium. 
(Knapp-USGS) 
W72-02035 


A    BIAXIAL    PROPELLER    CURRENT-METER 
SYSTEM  FOR  FIXED-MOUNT  APPLICATIONS, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-02038 


HYDROLOGIC  COMPUTATIONAL  METHODS 

FOR    MARINE    HVDRAULIC    ENGINEERING 

CONSTRUCTION       (METODY        MORSKIKH 

GIDROLOGICHESKIKH    RASCHETOV    DLYA 

TSELEY  GIDROTEKHNICHESKOGO 

STROITEL'STVA), 

State  Oceanographic  Inst.,  Moscow  (USSR). 

A.  A.  Yushchak,  and  B.  Kh.  Glukhovskiy. 

Meteorologiya  i  Gidrologiya,  No  6,  p  19-26,  June 

1971. 

Descriptors:  'Publications,  'Hydrologic  data, 
'Oceanography,  Sea  water,  Coasts,  Estuaries, 
Water  levels,  Water  level  fluctuations,  Wind  tides, 
Surges,  Ice,  Cur-.. us  (Water),  Water  temperature, 
Discharge  (Wafer),  Sediment  discharge,  Water 
chemistry,  Hydraulic  structures,  Construction. 
Identifiers:  *USSR,  Sea  swells. 


Theoretical  and  experimental  investigations  were 
conducted  by  the  State  Institute  of  Oceanography 
to  develop  hydrologic  computational  methods  to 
meet  the  demands  of  marine  hydraulic  engineering 
construction.  A  handbook  prepared  in  1970  enti- 
tled 'Guide  to  the  Calculation  of  Elements  of  the 
Hydrologic  Regime  in  the  Coastal  Zone  of  Seas  and 
in  River  Estuaries'  is  the  product  of  this  research 
and  incorporates  the  results  of  studies  by  the  State 
Institute  of  Oceanography  and  other  scientific 
establishments.  The  Guide  sets  forth  methods  for 
calculating  the  following  hydrologic  elements: 
water  level,  sea  swell,  ice,  currents,  water  tempera- 
ture, and,  for  river  estuaries,  the  water  and  sedi- 
ment discharge  in  delta  arms.  Methods  are  given 
for  calculating  a  number  of  hydrochemical  parame- 
ters describing  the  solvent-action  properties  of  sea 
water.  (Josefson-USGS) 
W72-02094 


A   CLASS   OF   PROBABILITY    MODELS   FOR 
LITTORAL  DRIFT, 

Army     Coastal     Engineering     Research     Center, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02121 


COASTAL  ZONE  MANAGEMENT--THE  TIDE- 
LANDS:  LEGISLATIVE  APATHY  VS.  JUDI- 
CIAL CONCERN, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02153 


OBSERVATIONS  ON  THE  SUMMER  POPULA- 
TION OF  PHYTOPLANKTON  IN  MATOYA 
BAY,  SHIMA  PENINSULA,  1953  AND  1954  (IN 
JAPANESE), 

Hokkaido  Univ.  (Japan).  Faculty  of  Fishery. 
Teruyoshi  Kawamura,  Kikuo  Fukushima,  and 
Kohei  Karohji. 

Bull  Fac  Fish  Hokkaido  Univ.  21  (2):  113-122.  Il- 
lus. Maps.  1970.  English  summary. 
Identifiers:  Bay,  Diatoms,  Growth,  Japan,  Matoya, 
Peninsula,   Phyto,    Plankton,   Population,   Shima, 
Succession,  Summer. 

In  the  summer  of  1953,  the  composition  of 
phytoplankton  population  in  various  parts  of  the 
bay  was  observed  and  in  the  summer  of  1954,  the 
succession  of  phytoplankton  population  from  July 
till  Sept.  was  studied.  In  addition,  brief  experiments 
on  the  growth  of  diatoms  in  different  kinds  of  water 
were  made. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02200 


THE  ECOLOGY  OF  SOUTH  AFRICAN  ESTUA- 
RIES: X.  ST.  LUCIA:  A  SECOND  REPORT, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

N.  A.  H.  Millard,  and  G.  J.  Broekhuysen. 
Zool  Afr.  5  (2):  277-307.  Illus.  Maps.  1970. 
Identifiers:   African,  Animal,  Checklist,  Ecology, 
Estuaries,  Nd,  Plant,  South,  St-Lucia. 

The  aquatic  ecology  of  the  St.  Lucia  system  is 
described  for  the  period  June  1964,  to  Jan.  1965. 
The  fauna  of  various  types  of  habitat  is  described, 
and  the  fauna  as  a  whole  discussed  in  relation  to 
salinity  and  other  factors.  A  complete  checklist  of 
the  animals  and  common  plants  is  appended,  in 
which  the  species  are  assigned  to  components.  The 
conditions  are  compared  with  those  from  an  earlier 
survey  in  1948  to  1951,  and  a  brief  comparison  is 
made  with  Knysna  Estuary  in  which  conditions  are 
known  to  be  more  stable. -Copyright  1971,  Biolog- 
ical Abstracts,  Inc 
W72-02204 


MEASUREMENTS  OF  PRIMARY  PRODUC- 
TION DARK  FIXATION  AND  VERTICAL  DIS- 
TRIBUTION OF  THE  MICROBENTHIC  ALGAE 
INTHEORESUND, 

Copenhagen    Univ.,   Hillerod   (Denmark).   Fresh- 
water-biological Lab. 
Eivind  Gargas. 
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phelia.  8(1):  231-253.  Illus.  1970. 
lentifiers:    Algae,    Benthic,    Carbon- 14,    Dark, 
enmark,  Diatoms,  Distribution,  Fixation,  Mea- 
irements,  Micro,  Oresund,  Primary,  Production, 
uppia-M,  Vertical. 

stimations  of  primary  production  of  the 
licrobenthic  algae  have  been  carried  out  in 
resund  in  shallow  water  off  Niva  and  in  deeper 
ater  off  Helsingor,  using  a  14C  technique.  At 
iva  the  highest  actual  production  occurred  in 
lay  in  the  Ruppia-flat;  in  the  following  months  it 
as  highest  just  off  the  beach.  The  Ruppia  is  as- 
imed  to  have  a  beneficial  influence  on  the  prima- 
i  production  in  early  summer  since  its  roots  bind 
le  sand  and  this  produces  a  sheltered  habitat, 
ater  in  the  year  the  opposite  will  be  the  case  as  the 
rowing  Ruppia  will  shut  out  some  of  the  light  and 
luse  a  competition  for  nutrient  salts.  At  Niva  the 
srtical  distribution  of  diatoms  is  fairly  even  down 
>  4  cm  depth  while  off  Helsingor  at  a  depth  of  8  m 
le  entire  standing  crop  is  found  between  0  and  2 
im.  At  the  end  of  the  year  the  algae  concentrate  in 
le  uppermost  2  mm.  This  concentration  is  strong 
>r  the  pseudobenthic  algae  and  commences  for 
lese  algae  about  a  week  before  a  corresponding 
oncentration  of  the  psammophytic  algae.  This 
ould  be  explained  in  terms  of  reduced  grazing  ef- 
;ct  and  migration  of  the  algae.  In  Niva  the  percen- 
jal  dark  fixation  increases  from  the  beach  and 
jawards.  It  was  highest  for  the  psammophytic  al- 
ae.  It  increased  with  increasing  depth  in  the  sedi- 
lent.  Strong  fluctuations  in  the  dark  fixation  from 
-5  cm  depth  may  be  explained  by  displacements  of 
redox-discontinuity  layer  at  this  depth. --Copy- 
ight  1971,  Biological  Abstracts,  Inc. 
V72-0  2205 


ROBLEMS     OF     INDUSTRIAL     RESIDUAL 

VATERS  IN  THE  HOOGHLY  ESTUARY  ZONE 

INDIA),    CONCRETELY    THE    ONES    FROM 

•APER        PULP       AND        HYDROGENATED 

VEGETABLE  OIL  INDUSTRIES  (PROBLEMES 

J'EAUX       RESIDUAIRES       INDUSTRIELLES 

)ANS    LA    ZONE   DU    HOOGHLY    ESTUARY 

INDE),    NOTAMENT    DES    FABRIQUES    DE 

•ATE    A    PAPIER    ET    D'HUILE    VEGETALE 

IYDROGENEE), 

nstutut  Central  de  Recherches  sur  les  Peches  In- 

erieures,  Barrackpore  (India). 

;or  primary  bibliographic  entry  see  Field  05B. 

V72-02208 

)3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

5A.  Saline  Water  Conversion 


MEW  WATER  THROUGH  DESALTING, 

Dffice  of  Saline  Water,  Roswell,  N.  Mex.  Roswell 
rest  Facility. 
1  Grua. 

In:  Saline  Water,  Mattox,  R.  B.  (ed),  AAAS,  Com- 
mittee on  Desert  and  Arid  Zones  Research,  Con- 
tribution No.  13,  p.  98-105.  1970. 

Descriptors:  *Brine  disposal,  *Desalination  plants, 
•Desalination  processes,  *  Brackish  water, 
'Federal  project  policy,  Water  supply,  Fresh  water, 
Distillation,  Reverse  osmosis,  Planning,  Research 
and  development,  Economic  feasibility. 

Water  that  is  not  consumptively  used  by  man  is  pol- 
luted by  man.  As  part  of  a  national  committment  to 
upgrade  water  quality  standards,  new,  economi- 
cally feasible  supplies  of  fresh  water  must  be  found. 
The  Office  of  Saline  Water  is  dedicated  to  this  task, 
and  its  research  and  development  efforts  in  the 
area  of  desalination  are  reviewed.  In  1951,  only  a 
trickle  of  water  was  produced  at  a  cost  of  4.00  dol- 
lars per  1,000  gallons.  By  1975,  production  should 
reach  1  billion  gallons  per  day,  and  in  a  Tijuana, 
Mexico  plant,  soon  to  be  in  production,  costs  will 
be  65-70  cents  per  1,000  gallons.  The  problem  of 
brine  disposal  has  been  receiving  much  attention 


because  the  current  methods,  evaporation  ponds 
and  deep  well  injection,  are  inadequate.  About  1/2 
of  the  U.S.  overlays  aquifers  containing  water  of 
1000-3000  ppm,  so  brackish  water  conversion  may 
be  as  important  as  marine  water  desalination.  Vari- 
ous test  facilities  and  their  various  desalination 
technologies  are  described.  The  most  promising 
methods  are  reverse  osmosis  and  distillation.  All 
considerations  indicate  that  desalination  will  con- 
tinue to  increase  in  importance  as  a  source  of  fresh 
water  supplies  in  the  U.S.  (See  also  W72-01750 
thru  W72-01755)  (casey-Arizona) 
W72-01749 


A  SURVEY  OF  SALINE  GROUND  WATER  AS  A 
MINERAL  RESOURCE, 

New    Mexico    Bureau    of    Mines    and    Mineral 

Resources;  and  New  Mexico  Inst,  of  Mining  and 

Technology,  Socorro. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-01754 


REVERSE     OSMOSIS     PILOT     PLANT     FOR 
DESALINATION  OF  SEA  WATER, 

Universal  Water  Corp.,  Del  Mar,  Calif. 

Serop  Manjikian. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 

Government  Printing  Office,  Washington,  D.  C. 

20402    Price     $0.45.    Office    of    Saline    Water 

Research  and  Development,  July  1969,  Report  No 

448, 36p,  12  fig.  OSW  Contract  14-01-0001-1451. 

Descriptors:       'Reverse      osmosis,       ""Cellulose, 

Desalination    plants,    Membranes,    'Desalination 

processes,  Sea  water,  Pilot  plants. 

Identifiers:  Cellulose  acetate,  Formanide,  Pyridine, 

Acetone. 

A  2,500-gpd  two-stage  sea  water  reverse  osmosis 
unit  is  described  based  on  a  tabular  configuration 
which  employs  a  cellulose  acetate  type  membrane 
of  the  formanide  formulation  modified  with 
pyridine.  The  purpose  of  the  work  was  to  prepare  a 
two-stage  test  unit  for  subsequent  field  operation 
on  sea  water.  The  report  describes  the  unit  con- 
struction, gives  the  membrane  formulation  and 
supplies  data  on  an  initial  laboratory  test  prior  to 
field  testing.  Design  criteria  for  the  unit  call  for 
operation  of  the  1st  stage  at  1000-1200  psi  and  the 
second  stage  at  650  psi  with  product  water  of  3000- 
5000  ppm  in  the  1st  stage  and  500  ppm  in  the 
second  stage.  The  report  reflects  prior  work  sup- 
ported by  the  U.S.  Navy  (Port  Hueneme)  and  the 
continuing  OSW-U.S.  Navy  field  testing  of  the  unit 
at  the  U.S.  Navy  Civil  Engineering  Laboratory  at 
Port  Hueneme.  (See  also  W71-10662)  (OSW  ab- 
stract) 
W72-01831 

CONTINUOUS  WASHING  OF  BRINE  FROM 
ICE, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
Thomas  K.  Sherwood,  P.  L.  Thibaut  Brian,  Adel  F. 
Sarofim,  and  Kenneth  A.  Smith. 
For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government    Printing   Office,    Washington,   D.C. 
20402     Price     $0.45.    Office    of    Saline    Water 
Research  and  Development  Progress  Report  No. 
436,  May  1969.  36  p,  10  fig,  20  ref.  OSW  Grant 
No.  14-01-0001-1719. 

♦Desalination  processes,  *Freezing,  *Ice,  'Separa- 
tion techniques,  'Dispersion,  'Brines. 
'Wash  column. 

A  pilot-scale  wash  column  was  operated  experi- 
mentally for  the  purpose  of  obtaining  data  on  wall 
friction  and  on  brine  dispersion.  In  both  cases,  it 
was  possible  to  obtain  good  correlation  between 
the  data  and  simple  physical  models.  The  correla- 
tion for  wall  shear  stress  required  a  model  for  the 
transmission  of  force  by  particle-to-particle  contact 
within  the  bed.  The  study  focuses  on  the  brine 
dispersion  process  which  occurs  in  the  washing  sec- 
tion (above  the  brine  draw-off),  and  upon  the  fric- 
tional  force  which  occurs  in  the  washing  section 


(above  the  brine  draw-off),  and  upon  the  frictional 
force  which  is  generated  by  the  motion  of  the  ice 
plug  past  the  side  walls.  The  first  of  these  is  impor- 
tant because  it  dictates  product  salinity,  and  the 
second  is  an  important  consideration  in  column 
design  and  operability.  All  of  the  data  were  ob- 
tained under  flooded  conditions,  i.e.,  all  voids  in 
the  washing  section  were  liquid-filled.  In  addition 
to  ice  washing,  on-going  investigations  on  ice 
nuclei  formation,  and  on  melting  of  porous  ice  beds 
are  reviewed  very  briefly.  (OSW  abstract) 
W72-01832 


IMPROVED  MEMBRANES  FOR  REVERSE  OS- 
MOSIS, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

N.C. 

H.  Yasunda,  and  C.  E.  Lamaze. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government   Printing   Office,    Washington,    D.C. 

20402     Price    $1.00.    Office    of    Saline     Water 

Research  and  Development  Progress  Report  No. 

473,  September  1969.  93  p,  27  fig,  15  tab,  40  ref. 

Grant  No.  14-01-0001-1452. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
Desalination,  'Diffusivity,  'Permeability,  'Cellu- 
lose. 

Identifiers:  'Membrane  coefficients,  'Membrane 
transport,  'Polymer  membranes,  'Water  flux,  Cel- 
lulose acetate. 

Water  and  salt  permeate  through  a  skinned  reverse 
osmosis  membrane  has  been  hypothesized  to  occur 
by  means  of  an  activated  diffusion  mechanism.  The 
low  salt  permeabilities  and,  therefore,  high  salt  re- 
jections have  also  been  attributed  to  the  low  salt 
solubilities  in  the  polymer  matrix.  The  high  water 
fluxes,  in  turn,  have  been  attributed  to  the  hydro- 
philic  character  of  the  polymer  molecules  used  in 
the  fabrication  of  the  reverse  osmosis  membrane. 
Based  on  these  considerations,  studies  were  carried 
out  to  investigate  the  fundamental  parameters 
governing  high  salt  rejection  and  high  water  flux, 
using  model  homogeneous  membranes  of  varying 
hydrophilic  -  hydrophobic  content.  (OSW  ab- 
stract) 
W72-01833 


CONSTANT  TOTAL  PRESSURE  EVAPORA- 
TION PROCESS  WITH  HEAT  REUSE  BY  A 
BUILT-IN  ENGINE, 

Denver  Research  Inst.,  Colo. 

Chen-yen  Cheng,  Hung-yean  Sung,  and  Kyung 

Chang  Kwon. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government   Printing   Office,   Washington,    D.C. 

20402     Price     $0.75.     Office    of    Saline     Water 

Research  and  Development  Progress  Report  No. 

703,  September  1971.  86  p,  2  tab,  50  fig,  8  ref. 

OSW  Contract  No.  14-01-0001-2144. 

Descriptors:  'Desalination  processes,  'Distillation, 
'Evaporation,     Heat     transfer,     Mass     transfer, 
Evaporators,  Thermodynamic  behavior,  Boiling. 
Identifiers:  Heat  reuse,  Fluoroalcohol  (C-3,  C-5), 
Fluorocarbon  (FC-75). 

In  a  conventional  evaporator,  the  pressure  at  the 
condensing  side  is  maintained  considerably  higher 
than  that  at  the  boiling  side  in  order  to  obtain  the 
temperature  differential  required  for  heat  transfer. 
In  the  subject  process,  a  suitably  selected  auxiliary 
system  consisting  of  two  organic  substances  is  in- 
corporated within  an  evaporating  system  so  that 
the  heat  released  in  the  condensation  step  can  be 
utilized  in  supplying  the  heat  needed  in  the 
evaporating  step  under  a  constant  total  pressure 
condition.  One  of  the  two  organic  substances  is 
called  a  boiling  point  depressor  and  is  added  to  the 
boiling  mass  of  the  evaporator  to  lower  its  boiling 
temperature.  The  other  organic  substance  is  called 
an  absorbent  and  is  added  on  the  condensing  side 
to  absorb  the  boiling  point  depressor  vapor  and 
raise  the  temperature  of  the  condensing  mass.  With 
the  help  of  the  auxiliary  system,  it  is  possible  for  the 
temperature  of  the  condensing  mass  to  become 
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higher  than  that  of  the  boiling  mass  even  at  the 
same  pressure  and  the  desired  heat  reuse  can  be  ac- 
complished. Suitable  candidate  materials  for  carry- 
ing out  the  subject  process  have  been  identified  and 
characterized.  A  preliminary  study  has  been  made 
of  the  heat  transfer  and  mass  transfer  problems  and 
some  unexpected  problems  which  require  con- 
sideration in  the  design  of  an  evaporator  system 
have  been  identified.  (OSW  abstract) 
W72-01834 


STABILIZATION  OF  PRODUCT  WATER  FROM 
SEAWATER  DISTILLATION  PLANTS, 

Oak  Ridge  National  Lab.,  Tenn. 

C.  D.  Bopp,  and  S.  A.  Reed. 

For  sale  by  Supt.  of  Documents  U.S  Government 

Printing  Office  Washington,  D.C.  20402,  $0.50. 

Office  of  Saline  Water  Research  and  Development 

Progress  Report  No.  709,  July  1971.  44  p,  2  fig,  5 

tab,  84  ref.  Agreement  14-30-2535,  W.  O.  23. 

Descriptors:  "Distillation,  *Potable  water,  "Corro- 
sion control,  *  Desalination,  Inhibitors,  Pipes, 
Desalination  apparatus,  Sea  water,  Aeration,  Calci- 
um carbonate,  Lime. 

Identifiers:  "Pacification,  Virgin  Islands,  Key  West 
(Florida). 

To  inhibit  corrosion  and  reduce  contamination  by 
metal  pickup,  treatment  of  the  product  water  for 
distillation  plants  is  required.  The  literature  was 
reviewed  for  corrosion  inhibition  methods  suitable 
for  potable  water.  Previous  work  at  the  Office  of 
Saline  Water  test  facilities  was  reviewed  and  a  sur- 
vey of  the  'state  of  the  art'  of  product  water  treat- 
ment was  conducted  for  several  privately  owned 
plants  in  the  Caribbean.  It  was  concluded  that  cal- 
cium carbonate  stabilization  is  generally  the  most 
satisfactory  corrosion  inhibitor.  The  economics  is 
considered  of  several  methods  of  achieving  a  stable 
water  containing  30  to  80  ppm  of  calcium  alkalinity 
expressed  as  calcium  carbonate,  and  a  minimum  of 
5  ppm  of  dissolved  oxygen.  If  naturally  hard  water 
is  unavailable  for  blending,  the  cheapest  method 
for  large  plants  (S  10  Mgd)  at  most  localities  is 
blending  with  a  calcium  carbonate  solution 
prepared  by  absorption  of  carbon  dioxide  in  a  lime 
slurry.  The  estimated  costs  for  calcium  carbonate 
stabilization  of  product  water  from  distillation 
plants  are  approximately  1.8  cents/1,000  gals,  for  a 
10  Mgd  plant  and  1.4  cents/1,000  gals,  for  a  plant 
producing  50  Mgd.  (OSW  abstract) 
W72-01835 


FIELD  EVALUATION  OF  FORCED-FLOW 
ELECTRODESALINATION, 

Southern  Research  Inst.,  Birmingham,  Ala. 
Thomas  A.  Davis,  and  Robert  E.  Lacey. 
For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  Price  $0.70.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
710,  August  1971.  73  p,  28  fig,  3  tab.  Contract  No. 
14-01-0001-1167. 

Descriptors:  "Brackish  water,  "Desalination, 
"Desalination  apparatus,  "Desalination  process, 
"Electrodialysis,  "Membrane  processes,  Bicar- 
bonates,  Calcium  carbonate,  Calcium  sulfate,  Elec- 
trodes, Estimated  costs,  Permselective  membranes, 
Saline  water,  Separation  techniques,  Sulfates. 

Forced-flow  electrodesalination  (FFED),  a  varia- 
tion of  electrodialysis,  was  evaluated  with  two  natu- 
ral brackish  waters,  one  with  high  Ca  (HC03)2  and 
NaCl  content  and  the  other  with  high  CaS04  con- 
tent. An  FFED  stack,  an  Aqua-Chem  WD  10-4 
electrodialysis  stack,  and  auxiliary  equipment  were 
installed  in  a  mobile  test  facility.  Both  stacks  were 
operated  for  extended  periods  at  each  well  site. 
Total  operating  time  was  approximately  3600 
hours.  As  expected,  precipitates  formed  in  both 
stacks  when  limiting  current  densities  were  ex- 
ceeded. Limiting  values  of  current  density  and 
degree  of  demineralization  with  the  FFED  stack 
were  approximately  twice  the  values  attainable 
with  the  Aqua-Chem  stack.  Cost  estimates  based 


on  experimental  results  indicated  significantly 
lower  costs  in  large-scale  electrodialysis  plants  if 
FFED  stacks  are  used.  Graphite  anodes  originally 
installed  in  both  stacks  deteriorated  during  field 
operations,  so  they  were  replaced  with  platinized- 
titanium  anodes  which  performed  satisfactorily.  An 
inexpensive  anode,  lead  dioxide-coated  graphite, 
was  tested  in  the  FFED  stack  at  current  densities 
up  to  50  ma/sq  cm  for  450  hours  with  very  promis- 
ing results.  (OSW  abstract) 
W72-01836 


IN-S1TU  REGENERABLE  MEMBRANES  FOR 
REVERSE  OSMOSIS, 

Stanford  Research  Inst.,  Irvine,  Calif. 

F.  E.  Littman,  H.  Bishop,  and  R.  McMillen. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government    Printing   Office,   Washington,   D.C. 

20402    Price    $0.60.     Office    of    Saline    Water 

Research  and  Development  Progress  Report  No. 

701,  Sep  1971.  53  p,  30  fig,  17  tab.  Contract  No. 

14-30-2539. 

Descriptors:  "Reverse  osmosis,  "Membrane 
processes,  Desalination,  Demineralization,  Mem- 
branes. 

Identifiers:  "Cellulose  acetate,  "Regeneration  of 
membranes,  In-situ  regeneration,  Tubular  mem- 
branes, Porous  ceramic  support. 

The  regeneration  of  a  sealed  reverse  osmosis 
system  was  accomplished  by  removal  of  the  spent 
membrane  with  a  solvent  and  deposition  of  a  new 
one  from  a  casting  solution.  The  removal  - 
redeposition  was  carried  through  six  cycles,  in 
duplicate.  Each  of  the  modules  was  run  for  1-2 
weeks  on  3,000  ppm  salt  solution  at  600  psi 
between  regenerations.  Rejection  averaged  90% 
with  a  flux  of  1 3  gfd  (gal/sq  ft.  day).  There  was  no 
deterioration  of  performance  through  the  six  cy- 
cles, demonstrating  the  usefulness  of  the  in  situ 
deposition  concept.  The  membrane  support 
material  used  throughout  most  of  this  study  was 
porous  ceramic  tubes,  which  performed  well  and 
which  are  available  at  an  acceptable  cost.  One  of 
the  advantages  of  the  in  situ  regenerable  mem- 
branes is  that  different  types  of  membranes  can  be 
deposited,  covering  a  range  of  fluxes  and  salt  rejec- 
tions. Fluxes  for  different  membranes  investigated 
in  this  study  ranged  from  4  to  40  gfd,  salt  rejections 
from  55%  to  97%.  Thus,  a  variety  of  requirements 
can  be  met  by  using  cellulose  acetate,  cellulose 
triacetate,  or  acetate-butyrate  membranes.  (OSW 
abstract) 
W72-01837 


MODEL  STUDIES  OF  OUTFALL  SYSTEMS 
FOR  DESALINATION  PLANTS  (PART  I  - 
FLUME  STUDY), 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-01838 


IMPROVING  MUNICIPAL  WATER  SUPPLIES 
IN  COLORADO  BY  DESALTING, 

URS  Research  Co.,  San  Mateo,  Calif;  and  White 

(Ken  R.)  Co.,  Denver,  Colo. 

F.  J.  Agardy,  and  Henry  Daubert. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government    Printing   Office,    Washington,   D.C. 

20402,    Price    $1.00.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No. 

702,  June  1971.  1 14  p,  21  fig,  20  tab,  4  ref.  OSW- 

14-01-0001-2581. 

Descriptors:  "Colorado,  "Water  quality,  "Water 
treatment,  "Desalination,  "Feasibility,  "Cost  anal- 
ysis, Water  supply,  Municipal  water,  Potable  water. 
Identifiers:  "Brighton  (Colo),  "Ft.  Morgan  (Colo), 
"Las  Animas  (Colo),  "Ft.  Lupton  (Colo),  "La 
Junta  (Colo),  "Lamar  (Colo). 

This  is  a  preliminary  engineering  and  economic  as- 
sessment of  the  feasibility  and  cost  of  applying  vari- 
ous desalting  techniques  to  improve  the  quality  of 


community  water  supplies  in  the  high  plains  region 
of  Colorado.  Six  Colorado  communities,  viz. 
Brighton,  Ft.  Lupton,  Ft.  Morgan,  La  Junta,  Las 
Animas,  and  Lamar,  were  selected  by  the  Colorado 
Water  Conservation  Board  as  the  candidates  for  as- 
sessment. It  was  found  that  several  desalting 
methods  are  technically  feasible  for  use  at  each 
community  to  correct  water  quality  deficiencies.  A 
prerequisite  to  final  determination  of  the  specific 
process  that  would  best  serve  each  community 
would  be  the  performance  of  a  more  rigorous  en- 
gineering analysis,  the  development  of  engineered 
plans,  and  the  procurement  of  estimates  from 
reputable  desalting  plant  vendors.  On  a  battery 
limits  basis,  the  water  quality  improvement  costs  as 
developed  in  this  study  range  from  a  low  of  37 
cents  per  1000  gallons  for  supplying  2.6  MGD  to 
Ft.  Morgan  to  a  high  of  57  cents  per  1000  gallons 
for  supplying  1.4  MGD  to  Las  Animas.  The  added 
costs  of  feedwater  supply,  product  water  distribu- 
tion and  brine  disposal  are  included.  (OSW  ab- 
stract) 
W72-01839 


THE  DESIGN,  FABRICATION  AND  TESTING 
OF  A  1000  GALLON  PER  DAY  TUBULAR 
REVERSE  OSMOSIS  PILOT  PLANT, 

American  Standard  Inc.,  New  Brunswick,  N.  J. 
E.  A.  G.  Hamer. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402,  $  1 .00.  Office  of  Saline  Water  Research  and 
Development  Progress  Report  No.  424,  May  1 969, 
99  p,  23  fig,  6  tab,  10  ref.  OSW  Contract  14-01- 
0001-1171. 

Descriptors:     "Reverse     osmosis,     "Membranes, 
"Desalination  plants,  "Pilot  plants,  Tubes,  On-site 
tests,  Brackish  water. 
Identifiers:  Cellulose  acetate. 

The  design  was  based  on  10  modules,  each  com- 
prising 14  tubular  membrane  elements  of  0.5  in. 
diameter  and  4  ft.  length  mounted  between  circular 
tube  sheets,  and  each  containing  7.3  ft  of  replacea- 
ble cellulose  acetate  membranes.  Also  incor- 
porated into  the  design  were  turbulence  promoters 
in  8  of  the  modules  and  a  valving  system  between 
them,  so  that  the  unit  could  operate  effectively  at 
potable  water  recoveries  from  50  to  85%  over  a 
feed  water  salinity  range  of  1000  to  4000  ppm.  As 
part  of  the  construction  phase,  facilities  were 
developed  for  preparing  the  module  components 
including  membranes,  which  were  subsequently  as- 
sembled and  tested  prior  to  being  installed  as  part 
of  the  pilot  unit  in  a  van.  The  unit  desalted  well 
water  containing  3500  ppm  dissolved  solids  under  a 
pressure  of  600  lb/in  at  a  potable  water  recovery  of 
70%.  Over  6  months  of  operation  the  steady  state 
performance  equalled  or  exceeded  design  specifi- 
cations, the  output  being  1000  gal/day  or  more  of 
potable  water  containing  in  the  region  of  300  ppm 
salts.  The  frop  in  membrane  water  flux  during  this 
time  was  less  than  10%,  of  which  nearly  all  oc- 
curred in  the  initial  3  months  and  to  some  extent 
accompanied  the  variation  in  the  brackish  feed 
water  temperature.  No  significant  deterioration  in 
product  water  quality  was  observed.  The  unit's 
capability  to  operate  at  pressures  up  to  1 000  Ib/sq 
in.  was  demonstrated. 
W7  2-02045 


MEMBRANES  FOR  DESALINATION  BY 
REVERSE  OSMOSIS, 

Amicon  Corp.,  Cambridge,  Mass. 

L.  L.Markley,  R.  A.Cross,  and  H.  J.  Bixler. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 

Government  Printing  Office,  Washington,  D.  C. 

20402     Price     $0.60.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No 

281,  December  1967,  92  p,  17  fig,  17  tab,  18  ref. 

14-01-0001-655. 

Descriptors:  "Desalination  processes,  "Membrane 
processes,  "Reverse  osmosis,  "Pre-treatmen" 
(Water),  Cellulose. 
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ientifiers.  *Feed  water,  Cellulose  acetate, 
'olyelectrolyte  membranes,  Bovine  serum  albu- 
lin,  Dextran,  Alkyl  benzene  sulfonate,  Ferric 
ydroxide. 

alt  leakage  through  cellulose  acetate  membranes 
nay  take  place  through  regions  of  very  low 
olymer  density  or  'defects'  in  the  membrane. 
Lesearch  was  carried  out  to  increase  the  salt  rejec- 
ion  efficiency  by  selectively  eliminating  defects 
mich  are  ion  permeable.  Only  slight  improvement 
fas  noted  by  precipitating  insoluble  salts  within  the 
aembrane.  The  addition  of  water  soluble  polymers 
o  the  saline  feed  stream,  however,  was  quite  effec- 
ive.  Polyvinyl  methyl  ether  was  extremely  effective 
11  increasing  salt  rejection  efficiency,  and  the  effect 
lersisted  for  at  least  24  hours  after  removal  of  the 
.dditive  from  the  saline  feed.  Copolymers  of 
olyethylene  oxide  and  polypropylene  oxide  were 
Jso  very  effective.  These  additives  tend  to 
precipitate'  or  strongly  absorb  on  the  membrane 
»here  they  form  a  second  barrier  membrane  acting 
n  series  with  the  barrier  layer  of  cellulose  acetate. 
Diaflo'  polyelectrolyte  membranes  were  evaluated 
is  a  means  for  removing  from  brine  solutions 
uspended  particulate  collodial  and  soluble  high 
nolecular  weight  contaminants  which  would  not  be 
emoved  by  conventional  feed  pretreatment 
>rocesses  employed  in  desalination  plants.  Bovine 
crum  albumin,  dextran,  alkyl  benzene  sulfonate, 
:ollodial  ferric  hydroxide,  and  polyvinyl  methyl 
ither  were  used  as  simulants  for  contaminants 
vhich  could  be  found  in  sea  water  or  brackish 
vater.  The  Diaflo  membranes  rejected  well  over 
H)%  of  each  of  the  contaminants  and  generally 
:nhanced  subsequent  performance  of  cellulose 
acetate  reverse  osmosis  membranes. 
IV72-02046 


LARGE  REVERSE  OSMOSIS  SYSTEM 
TECHNOLOGY  AND  MODULE  DEVELOP- 
MENT, 

Gulf  General  Atomic  Inc.,  San  Diego,  Calif. 
A.  B.  Riedinger,  J.  K.  Laughlin,  and  R.  G.  Sudak. 
For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.65.  Office  of  Saline  Water 
Research  Development  Progress  Report  No  341, 
June  1968,  73  p,  30  fig,  10  tab.  14-01-0001-929. 

Descriptors:     'Reverse     osmosis,     *Membranes, 

•Brackish  water,  Desalination  plants,  *Pilot  plants, 

Cellulose. 

Identifiers:     Cellulose     acetate,     *Spiral     wound 

module. 

The  objective  was  the  design  and  fabrication  of  a 
10,000  gpd  spiral-wound  module  reverse  osmosis 
unit  for  operation  on  brackish  waters.  This  is  the 
largest  spiral-wound  pilot  plant  sponsored  by  the 
OSW  program.  As  a  basis  for  the  plant  design  ex- 
tensive development  work  on  larger  spiral-wound 
modules  is  described.  A  3-ft.  module,  with  34  sq  ft 
of  cellulose  acetate  membrane  was  selected  for  the 
plant.  Photographs  of  the  unit  and  preliminary 
operating  data  on  4730  ppm  brackish  water  are  in- 
cluded. Module  construction  and  design  features 
are  discussed.  (OSW  abstract) 
W72-02047 


THERMODYNAMIC  PROPERTIES  OF  WATER 
TO  1.000C  AND  10,000  BARS, 

Pennsylvania  State  Univ.,  University  Park. 
For  primary  bibliographic  entry  see  Field  01  A. 
W72-02048 


Descriptors:  *  Reverse  osmosis,  'Membranes,  *Sea 
water,  'Desalination,  Semipermeable  membranes, 
Membrane  processes,  Ion  transport,  Separation 
techniques,  Cellulose. 

Identifiers:  'Cellulose  acetate,  Cellulose  acetate- 
methacrylate,  High  salt  rejection,  Cellulose  esters, 
Crosslinking,  Flux  decline. 

High  retention  membranes  having  fluxes  of  8  to  1 1 
gfd  and  sodium  chloride  rejections  of  99.4  to 
99.75%  have  been  made  from  a  variety  of  cellulose 
esters  including  blends  of  cellulose  diacetate  and 
triacetate,  homopolymer  cellulose  acetate  and 
several  mixed  acetate  esters  (propionate,  butyrate 
and  methacrylate).  In  all  cases,  the  ds  range  of  the 
polymer  (s)  used  was  2.6  plus  or  minus  0.05. 
Furthermore,  the  rates  of  flux  decline  of  several 
types  of  the  aforementioned  membranes,  are  suffi- 
ciently low  to  project  statisfactory  one-year  opera- 
tion. It  can  be  concluded  therefore,  that  the  mem- 
brane technology  is  available  to  permit  single-pass 
seawater  desalination  by  reverse  osmosis.  Cross- 
linked  cellulose  ester  membranes  have  been  made 
with  osmotic  and  mechanical  properties  superior  to 
the  uncrosslinked  precursors,  and  with  excep- 
tionally low  flux  declines.  This  particular  discovery 
requires  study  to  realize  its  full  potential.  Since 
water  and  salt  permeability  increase  regularly  with 
dicreasing  ds,  polymers  in  the  correct  range  of  ds, 
crosslinked  for  stability,  should  yield  high  flux 
membranes  with  preselected  salt  retention.  The 
propensity  of  membrane  imperfections  to  close 
under  pressure  has  been  demonstrated  by  dyeing 
experiments.  In  addition,  the  high  initial  diffusive 
permeability  of  most  membranes  has  been  shown 
by  experiments  with  both  dye  and  salt.  These  ex- 
periments cast  doubt  upon  the  usefulness  of  values 
of  reflection  coefficients  determined  with  unpres- 
surized  memebranes.  Alternative  experimental 
methods  should  be  sought  for  characterizing  mem- 
branes under  pressure.  (OSW  abstract) 
W72-02049 


FINAL  REPORT  ON  CONTROL  OF  CONCEN- 
TRATION POLARIZATION  IN  REVERSE  OS- 
MOSIS DESALINATION  OF  WATER, 

Amicon  Corp.,  Lexington,  Mass. 
H.  J.  Bixler,  and  R.  A.  Cross. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  Price  $0.60.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
469,  October  1969.  57  p,  13  fig,  4  tab,  7  ref.  OSW 
14-01-0001-964. 

Descriptors:  'Reverse  osmosis,  'Boundary  layers, 
'Desalination,  'Osmosis,  'Laminar  flow,  'Turbu- 
lent flow.  Membranes,  Cellulose. 
Identifiers:     'Concentration    polarization,    'Thin 
channel  flow,  'Cellulose  acetate. 

The  overall  objectives  have  been  to  experimentally 
examine  concentration  polarization  in  laminar  and 
turbulent  flow  reverse  osmosis  systems.  Concentra- 
tion polarization  in  relatively  ideal  channel 
geometries  has  been  measured  and  compared  with 
theoretical  developments  coming  out  of  other 
OSW-sponsored  programs.  In  addition,  the  effects 
of  channel  distortions,  and  other  flow  nonidealities, 
have  also  been  studied  for  their  influence  on  con- 
centration polarization.  Primarily  the  turbulent 
flow  studies  and  those  laminar  flow  studies  con- 
cerned with  flow  non-idealities  are  covered.  The  ef- 
fects were  measured  of  feed  salt  concentration, 
feed  fluid  velocity,  product  water  recovery,  and 
channel  length  on  concentration  polarization  in 
channels  of  uniform  cross-section.  (OSW  abstract) 
W72-02107 


DEVELOPMENT  OF  NEW  AND  IMPROVED 
CELLULOSE  ESTER  REVERSE  OSMOSIS 
MEMBRANES, 

Aerojet  General  Corp.,  El  Monte,  Calif. 
C  W.  Saltonstall. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  Price  $1.25.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
434,  June  1969,  154  p,  33  fig,  39  tab,  23  ref.  OSW 
14-01-0001-1732. 


ELECTRODIALYSIS  DESALTING  STATE-O- 
F-THE-ART (1969). 

Hittman  Associates,  Inc.,  Columbia,  Md. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  Price  $0.55.  Office  of  Saline  Water 
Research  and  Development  Report  No.  610,  Oc- 
tober 1970.  46  p,  8  fig,  23  ref.  OSW  Contract  14- 
01-0001-1748. 


Descriptors:  'Electrodialysis,  'Desalination, 
Separation  techniques,  Physiochemical  properties, 
'Economic  feasibility,  Water  treatment. 

The  report  reviews  current  technical  and  engineer- 
ing economic  aspects  of  the  electrodialysis  (ED) 
desalting  process  based  upon  current  literature, 
manufacturers'  equipment  data,  and  plant  operat- 
ing results.  ED  has  been  established  as  an  efficient 
and  reliable  process  for  the  desalting  of  brackish 
feedwaters.  Plants  with  capacities  in  excess  of  one 
million  gallons  per  day  ( I  MGD)  have  been  built 
and  successfully  operated.  Estimates  are  made  of 
the  capital  cost  and  plant  water  costs  resulting  from 
plants  with  capacities  extending  from  0.5  to  50 
MGD.  The  cost  of  desalting  brackish  water  with 
salinities  in  the  range  of  1000  -  2500  ppm  and 
capacities  from  5  -  50  MGD  may  be  as  low  as  20  - 
30  cents/ 1000  gallons.  (OSW  abstract) 
W72-02108 


THE    INFLUENCE    OF    MODEL    MEMBRANE 
SYSTEMS  ON  THE  STRUCTURE  OF  WATER, 

North  American  Rockwell,  Canoga  Park,  Calif. 
W.  V.  Johnston,  and  J.  Greyson. 
For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  Price  $0.50.  Office  of  Saline  Water, 
Research  and  Development  Progress  Report  No. 
707,  August  1971.  41  p,  3  fig,  4  tab,  25  ref.  OSW 
Contract  No.  14-30-2599. 

Descriptors:  'Thermodynamics,  'Water  proper- 
ties, 'Heavy  water,  Biological  properties,  Enthalpy, 
Physicochemical  properties,  Membrane  processes, 
Reverse  osmosis,  Cellulose,  Desalination. 
Identifiers:  Heats  of  solutions,  Model  membrane 
compounds,  Calorimetrical  measurements. 

Enthalpies  of  transfer  between  heavy  and  normal 
water  for  several  compounds  which  serve  as  model 
compounds  for  cellulose-cellulose  acetate  reverse 
osmosis  membranes  were  determined  from  heats  of 
solution  and  dilution  measured  calorimetrically. 
The  compounds  investigated  included  urea,  alpha 
and  beta  methyl  glucoside,  alpha  and  beta  pen- 
taacetate,  alpha  maltose  and  beta  cellobiose.  The 
hydrogen  atoms  on  the  hydroxyl  groups  of  the  com- 
pounds were  exchanged  for  deuterium  and  the 
heats  of  solution  and  dilution  for  the  deuterated 
compounds  were  also  measured.  Urea  was  found  to 
be  a  structure  breaker  and  all  the  saccharides  were 
structure  breakers.  The  degree  of  structure  making 
increased  as  hydrocarbon  groups  were  substituted 
for  hydroxyl  groups.  (OSW  abstract) 
W72-02109 


NEW  AND  IMPROVED  CELLULOSE  ESTER 
MEMBRANES, 

EnvirogenicsCo.,  El  Monte,  Calif. 
D.  L.  Hoernschemeyer,  R.  W.  Lawrence,  C.  W. 
Saltonstall,  Jr.,  O.  S.  Schaeffler,  and  A.J.  Secchi. 
For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.  C. 
20402,    Price    $1.00.    Office    of    Saline    Water 
Research  and  Development  Progress  Report  No. 
700,  September  1971,  100  p,  15  fig,  42  tab,  13  ref. 
OSW  Contract  14-01-0001-2205. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
'Permselective  membranes.  Osmosis,  Membrane 
processes,  Sea  water,  Desalination,  Demineraliza- 
tion,  Semipermeable  membranes,  Separation 
techniques.  Cellulose. 

Identifiers:  'Cellulose  acetate,  'Cellulose  acetate 
methacrylate,  'Cellulose  acetate  homopolymer, 
'Flux  decline,  Crosslinked  membranes,  High  reten- 
tion membranes,  Casting  formulations. 

Asymmetric  membranes  were  developed  with  max- 
imum flux  and  improved  useful  life,  suitable  for  the 
production  of  potable  water  from  seawater  and 
various  brackish  waters.  Membranes  having  espe- 
cially high  promise  cellulose  acetate  blend  mem- 
branes for  brackish  water  and  seawater; 
homopolymer  cellulose  acetates  with  a  degree  of 
substitution  of  2.3  or  2.6;  and  cellulose  acetate 
methacrylate  (CAM)  membranes  for  greatly  im- 
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proved  flux  stability.  The  biggest  single  advance 
was  made  with  CAM  membranes  which  have  ex- 
hibited high  flux  and  salt  rejection  along  with  es- 
sentially zero  flux  decline  at  800  psi.  This  singular 
achievement  was  realized  by  synthesizing  a  highly 
substituted  material  and  by  developing  a  greatly 
improved  crosslinking  technique.  Optimal  high- 
viscosity  casting  formulations  were  developed  to 
give  essentially  defect-free  blend  membranes  with 
high  fluxes  when  cast  with  zero  drying.  These  op- 
timal formulations  were  developed  by  a  systematic 
variation  in  the  components  of  the  casting  solution. 
The  best  flat-sheet  membranes  exhibited  38  gfd  at 
95%  rejection,  50  gfd  at  90%  rejection,  and  57  gfd 
at  85%  rejection  from  1%  sodium  chloride  solution 
at  800  psi.  (OSW  abstract) 
W72-02111 


THE  SIMULATION  AND  OPTIMIZATION  OF  A 
SINGLE  EFFECT  MULTI-STAGE  FLASH 
DESALINATION  PLANT, 

Stanford  Univ.,  Calif. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02131 


3B.  Water  Yield  Improvement 


HYDROLOGIC    FACTORS    IN    THE    DETER- 
MINATION OF  WATERSHED  YIELDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-01700 


MULTI-SITE  STREAMFLOW  SIMULATION  OF 
TRUCKEE  RIVER,  NEVADA, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-01778 


PRELIMINARY  STUDY  OF  THE  DEVELOP- 
MENT OF  WATER  RESOURCES  OF  THE  HU- 
MACAO  SUB-REGION,  PUERTO  RICO. 

Black  and  Veatch  International,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-01829 


AN  EXTENDED  THEORY  OF  DELAYED  YIELD 
FROM  STORAGE  APPLIED  TO  PUMPING 
TESTS  IN  UNCONFINED  ANISOTROPIC 
AQUIFERS, 

Sheffield  Univ.,  (England).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  04B. 
W72-02011 


OUTLINE  OF  A  BAYESIAN  APPROACH  TO 
THE  EML  MULTIPLE  CLOUD  SEEDING  EX- 
PERIMENTS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  Colo.  Experimental  Meteorology 
Lab. 

J.  Simpson,  and  J.  Pezier. 

Available  from  the  National  Technical  Information 
Service  as  COM7 1-00875,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  National  Oceanic  and  At- 
mospheric Administration  Technical  Memoran- 
dum ERL  OD-8,  June  1971.  43  p,  5  fig,  19  tab,  9 
ref,  append. 

Descriptors:  'Rainfall,  'Cloud  seeding,  *Artificial 
precipitation,  'Evaluation,  'Florida,  Analytical 
techniques,  Mathematical  studies,  Equations, 
Computer  programs,  Theoretical  analysis, 
Hydrologic  data. 
Identifiers:  Decision  analysis,  Bayes  equation. 

Decision  analysis  techniques,  using  Bayes  equation 
in  several  forms,  are  evolved  for  use  in  analyzing 
NOAA's  Florida  cumulus  seeding  experiments, 
particularly  the  randomized  multiple  cumulus  ex- 


periment begun  in  1970  south  of  Lake 
Okeechobee.  In  order  to  apply  decision  analysis  to 
evaluate  the  seeding  effect  upon  rainfall,  it  is  neces- 
sary to  know  the  distribution  and  its  sufficient 
statistics  for  both  seeded  and  natural  rain.  It  is 
desirable  to  know  these  for  both  the  total  target 
and  for  a  "floating  target'  which  consists  of  the 
'seeded'  cloud  complexes  and  those  neighboring 
clouds  which  merge  with  them.  Lacking  this 
knowledge,  several  assumptions  were  made  for  use 
in  the  evolution  of  the  Bayesian  approach.  The 
fourth  root  of  the  single  cloud  rainfall  (transformed 
data)  fits  a  gamma  distribution  for  both  seeded  and 
control  cases.  Seeding  changes  the  mean  but  not 
the  shape  of  the  distribution.  Using  the  same  as- 
sumption for  the  area  cases  and  assuming  a  natural 
mean  from  the  one  fair  day  control  case  available 
from  1970,  simple  and  composite  hypothesis  test- 
ing were  used  to  estimate  the  seeding  effect  on 
rainfall.  Analysis  suggest  a  seeding  effect  of  a  factor 
of  2-3  for  the  floating  targets.  (Woodard-USGS) 
W72-02058 


COMPLEXES      OF      SILVER      IODIDE      AND 
SECONDARY  AMINES, 

Naval  Weapons  Center,  China  Lake,  Calif. 
G.  B.  Ansell,  L.  A.  Burkardt,  and  W.  G.  Finnegan. 
Available  from  NTIS,  Springfield,  Va  22151  AD- 
727  238Price  $3.00.  Naval  Weapons  Command 
Technical  Publication  5  168,  May  1971,  5  p,  5  fig,  6 
ref,  (Includes  3  papers  reprinted  from  Chemical 
Communications,  1969,  Chemical  Society,  Lon- 
don). ZR  01 10 1/ZR  01  10101. 

Descriptors:  *Weather  modification,  *Silver 
iodide,  'Atmosphere,  'Chemical  reactions,  *X-ray 
analysis,  Cloud  seeding.  Chemistry  of  precipitation, 
Precipitation  (Atmospheric),  Storms,  Cloud 
physics,  Meteorology,  Analytical  techniques. 
Identifiers:      'Chemical      structures.      Secondary 


X-ray  analysis  were  made  to  determine  the  crystal 
structure  of  complexes  between  silver  iodides  and 
such  secondary  amines  as  piperidine,  morpholine, 
and  piperazine,  to  establish  the  role  of  silver  iodide 
and  related  compounds  when  they  act  as  ice  nuclei 
in  supercooled  clouds  and  fogs.  This  is  part  of  the 
Naval  Weapons  Center's  research  program  to 
develop  an  understanding  of  the  physical  chemistry 
involved  in  weather  modification  processes.  Such 
an  understanding  will  contribute  significantly  to  the 
development  of  methods  and  materials  for  the  con- 
trol of  atmospheric  phenomena  such  as  rain,  hail, 
snow,  fog,  stratus  clouds,  and  severe  storsm. 
(Woodard-USGS) 
W72-02072 


PROGRESS  IN  DEVELOPING  FOREST 
MANAGEMENT  GUIDELINES  FOR  INCREAS- 
ING SNOWPACK  WATER  YIELDS, 

Arizona    Univ.,    Tucson.     Dept.     of    Watershed 

Management. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02230 

3C.  Use  of  Water  of  Impaired 
Quality 


POTENTIAL  PLANT  PATHOGENIC  FUNGI  IN 
SEWAGE  AND  POLLUTED  WATER, 

Robert  A  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio.  Water  Supply  and  Water  Pollution 
Program. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-01809 


WASTEWATER  TREATMENT  AND  RE-USE  OF 
TREATED  SEWAGE  AS  AN  INDUSTRIAL 
WATER  SUPPLY, 

Imperial  Smelting  Corp.  Ltd.,  Avonmouth  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05D. 
W72-01860 


MODIFICATION  OF  CARCASE  CHARAC 
TERISTICS  IN  SHEEP  MAINTAINED  ON  A 
SALINE  WATER  REGIME, 

C.  S.  I.  R.  O.,  Div.  Nutr.  Biochem.,  Adelaide,  S 
Aust.  Commonwealth  Scientific  and  Industria 
Research  Organization,  Adelaide  (Australia).  Div 
of  Nutritional  Biochemistry. 

D.  J.  Walker,  B.  J.  Potter,  and  G.  B.  Jones. 
AustJExpAgrAnimHusb.  11  (48):  14-17.  1971. 
Identifiers:  Body,  Carcass,  Fat,  Hay,  Lucerne-D 
Maintained,  Modification,  Protein,  Regime,  Saline 
Sheep. 

Two  groups  each  of  4  Merino  wethers,  2  yr  old  and 
in  very  lean  condition  after  many  weeks  on  a  straw 
ration,  were  fattened  on  a  ration  of  lucerne  hay 
One  group  of  animals  drank  1.3%  sodium  chloride 
solution  for  16  wk  before  and  during  fattening 
while  the  control  group  drank  tap  watei 
throughout.  Analyses  done  after  body  weight  in- 
creases of  about  1 2  kg  showed  that,  compared  to 
the  controls,  the  saline  drinking  group  had  signifi- 
cantly less  fat,  more  water,  and  more  protein  in  the 
edible  carcass.  All  differences  were  significant. 
Samples  of  fat  from  the  omentum  and  perirenal 
area  showed  a  tendency  towards  a  higher  degree  ol 
unsaturation  in  the  saline-drinking  animals 
although  these  results  were  not  statistically  signifi- 
cant.--Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01958 


QUALITY  OF  IRRIGATION  WATERS  OF 
KANJHWALA  AND  ALIPUR  BLOCKS  OF 
DELHI  IN  RELATION  TO  SOIL  PROPERTIES 
AND  GROWTH  OF  WHEAT, 

Udaipur  Univ.  (India).  Agricultural  Experiment 
Station. 

K.  V.  Paliwal,  and  Raghubir  Singh  Dinesh. 
Ann  Arid  Zone.  9  (2):  85-93.  1970. 
Identifiers:  Alipur,  Blocks,  Delhi,  Growth,  India,  Ir- 
rigation, Kanjhwala,  Relation  Soil,  Wheat-M. 

Thirty  representative  irrigation  waters  were  col- 
lected from  wells  to  examine  quality  and  the  effect 
on  soil  properties.  The  growth  of  wheat  revealed 
that  none  of  the  classifications  was  fully  applicable 
for  judging  the  suitability  of  the  water  for  wheat. 
Growth  was  very  poor  at  some  levels  of  electrical 
conductivity  of  the  saturation  extract  and  Na  satu- 
ration of  22.1%.  In  spite  of  using  highly  saline  ir- 
rigation waters,  these  soils  are  not  much  salinized 
or  sodiumized  due  to  flooding  conditions.  While 
judging  the  suitability  of  irrigation  waters  due  con- 
sideration should  be  given  to  topography,  drainage 
characteristics  and  moisture  relationships.  There 
was  no  equilibrium  between  irrigation  water  and 
soil  solution  and  indices  based  on  saturation  extract 
could  predict  better  than  quality  of  irrigation 
waters. --Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-01964 


AGRICULTURAL  UTILIZATION  OF  SEWAGE 
EFFLUENT  AND  SLUDGE,  AN  ANNOTATED 
BIBLIOGRAPHY, 

Robert  S.  Kerr  Water  Research  Center,  Ada,  Okla. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-02104 


3D.  Conservation  in  Domestic  and 
Municipal  Use 


WATER  RESOURCES  POLICY  IN  WISCONSIN: 
A  SUMMARY  ASSESSMENT,  VOLUME  1, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01979 


OPTIMIZATION      IN      MUNICIPAL      WATER 
SUPPLY  SYSTEM  DESIGN, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02125 
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EMPIRICAL  STUDY  OF  ECONOMIC-ECOLO- 
GIC  LINKAGES  IN  A  COASTAL  AREA, 

Clemson     Univ.,    S.C.     Dept.     of    Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W7  2-02 126 


COMPARISON  OF  WATER  PRICING  STRUC- 
TURES FROM  A  COLLECTIVE  UTILITY 
VIEWPOINT, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-02233 

3F.  Conservation  in  Agriculture 


EFFECTS  OF  RECENT  AND  PAST 
PHOSPHATE  FERTILIZATION  ON  THE 
AMOUNT  OF  PHOSPHORUS  PERCOLATING 
THROUGH  SODL  PROFILES  INTO  SUBSUR- 
FACE WATERS, 

Missouri  Univ.,  Columbia.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 
W7  2-01 691 


THE  EFFECT  OF  BURR  BURIAL  ON  THE 
SEED  OF  SOME  EARLY  MATURING  SUBTER- 
RANEAN CLOVER  CULTIVARS, 

Department  of  Agriculture,  South  Perth  (Aus- 
tralia). 

B.  J.  Quinlivan,  and  C.  M.  Francis. 
Aust  J  Exp  Agr  Anim  Husb.  11  (48):  35-38.  1971. 
Identifiers:  Australia,  Burial,  Burr,  Clover-D,  Cul- 
tivars.     Early,     Maturing,     Seed,     Subterranean, 
Trifolium-Subterraneum-D. 

Seven  early  maturing  cultivars  of  subterranean 
clover  (Trifolium  subterranean)  showed  large 
between  cultivar  differences  in  terms  of  burr  and 
seed  development  above  the  soil  surface.  The  in- 
dices used  for  determining  differences  between  bu- 
ried and  unburied  burrs  were  burr  and  seed  weight, 
and  seed  viability  and  impermeability.  With  all  cul- 
tivars seed  formed  above  the  soil  surface  weighed 
less  and  had  a  lower  viable  and  impermeable  seed 
content.  The  results  are  discussed  in  terms  of  the 
selection  and  breeding  of  subterranean  clover  cul- 
tivars suitable  for  the  low  rainfall  agricultural  re- 
gions of  Western  Australia.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01736 


FERTILITY  STUDD2S  OF  PASTURE  SOILS  IN 
THE  WET  TROPICAL  COAST  OF  QUEEN- 
SLAND: I.  SOIL-VEGETATION  CLASSIFICA- 
TION UNITS, 

Department  of  Primary  Industries,  South  Johnston 
(Australia).  Research  Station. 
J.  K.  Teitzel,  and  R.  C.  Bruce. 
Aust  J  Exp  Agr  Anim  Husb.  1 1  (48):  71-76.  Illus. 
1971. 

Identifiers:  Australia,  Classification,  Coast,  Fertili- 
ty, Pasture,  Queensland,  Soils,  Tropical,  Vegeta- 
tion. 

To  provide  a  natural  framework  for  presenting  and 
extrapolating  results  from  a  series  of  soil  fertility 
studies  in  the  wet  tropical  coast  region  of  Queen- 
sland, 6  major  soil  groups,  and  1 1  major  vegetation 
units  were  recognized  and  described.  Not  all 
vegetation  associations  were  represented  on  each 
soil  type  and  only  48  soil-vegetation  units  occurred 
in  the  region. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01737 


DROUGHT    INFLUENCE    ON    GERMINATION 
AND  SEEDLING  EMERGENCE, 

Agricultural  Research  Service,  Tucson,  Ariz.  Plant 
Science  Research  Div.,  and  Arizona  Univ.,  Tucson. 
Dept.  of  Agronomy. 
L.  N.  Wright. 


In  Drought  Injury  and  Resistance  in  Crops,  Larson, 
K.  L.  and  Eastin,  J.  D.  (eds.),  CSSA  Special  Publi- 
cation No.  2,  p  1-18,  1971.  1  tab,  204  ref. 

Descriptors:  'Seeds,  'Germination,  'Drought  re- 
sistance, 'Plant  growth,  Planting  management, 
Soil-water-plant  relationships,  Agronomy,  Arid 
lands,  Crops,  'Soil  moisture,  Evnironmental  ef- 
fects, Mode  of  action,  Plant  breeding. 
Identifiers:  'Seedlings,  'Seed  dormacy. 

Drought  can  be  severe  in  humid  environments,  but 
its  influence  on  germination  and  seedling  emer- 
gence is  most  pronounced  in  semiarid  and  arid  re- 
gions. In  no  other  environment  are  a  germinating 
seed  and  seedling  subjected  to  such  demanding  and 
fluctuating  influences.  Research  to  develop  ger- 
plasm  and  cultural  techniques  for  improved  ger- 
mination and  seedling  vigor  for  stand  establishment 
of  seeded  desert  grasslands  presents  many  knotty 
problems.  Mainly,  these  involve  the  identification 
and  understanding  of  various  components  of  the 
germination  and  growth  processes  and  how  selec- 
tive plant  breeding  can  be  utilized  in  maximizing 
their  contributions  to  establishment  and  survival  to 
maturity.  Environmental  stresses,  primarily  limited 
soil  moisture  and  high  soil  temperatures  are  espe- 
cially critical  in  desert  regions.  Various  seed  and 
seedling  factors  are  reviewed  and  summaries  of  the 
current  state  of  knowledge  concerning  their 
mechanisms  and  possible  improvement  by  selective 
breeding  are  presented.  These  include  vigor,  seed 
food  reserves,  seed  age,  biochemical  activity,  and 
germination  inhibition.  (Casey-Arizona) 
W72-01739 


SUGAR  BEETS  IN  ARIZONA, 

Arizona  Agricultural  Experiment  Station,  Tucson. 
R.  E.  Dennis,  and  J.  M.  Nelson. 
University  of  Arizona,  Cooperative  Extension  Ser- 
vice and  Agricultural  Experiment  Station,  Bulletin 
A-71,6p.,March  1971.  9  fig. 

Descriptors:  'Sugar  beets,  'Seeds,  'Sugarcane, 
'Crop  production,  'Irrigation  practices,  Soil 
moisture,  Soil  physical  properties,  Weeds,  Herbi- 
cides, Fertilization,  Weed  control,  Insects,  Plant 
diseases,  Harvesting,  Soil  temperature,  Emerging 
vegetation  stage,  Plant  growth,  Consumptive  use, 
Irrigated  land,  Elevation,  Valleys,  Arizona. 

Sugar  beets,  adapted  to  irrigated  valleys  at  all 
elevations  in  Arizona,  are  produced  for  beets,  and 
less  abundantly  for  seed.  Half  the  national  seed 
supply  is  Arizona  produced.  Deep,  well  drained 
loams  or  clay  loams,  with  short  irrigation  runs,  free 
of  nematodes  and  perennial  needs  and  herbicide 
residues  produce  best  sugar  crops.  Site  selection, 
seedbed  preparation,  seed,  planting  date,  plant  in 
rows,  fertilization,  thinning,  irrigation,  weed  con- 
trol, insects,  diseases,  and  harvesting  are  discussed. 
Irrigation  keeps  surface  soil  moist,  controls  soil 
temperature,  prevents  crusting,  controls  salt  accu- 
mulation, and  speeds  emergence  and  growth. 
Crops  and  preirrigated  to  a  depth  of  5  or  more  feet, 
followed  by  a  tapering  off  of  irrigation.  Consump- 
tive use  is  about  3  1/2  acre  feet  of  water  per  acre  in 
full  season.  (Poplin-Arizona) 
W72-01742 


ENERGY  BALANCE  AND  SPECTRAL  PROPER- 
TD2S  OF  A  REFLECTORIZED  SOYBEAN 
CANOPY, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Horticulture  and 

Forestry. 

P.  C.  Doraiswamy. 

University  of  Nebraska,  Agricultural  Experiment 

Station,  Horticulture  Progress  Report  88,  189  p., 

June  1 97 1 .  83  fig,  1 8  tab,  90  ref. 

Descriptors:  'Energy  budget,  'Spectroscopy, 
'Soybeans,  'Canopy,  'Crop  production,  Con- 
sumptive use,  Water  conservation,  Population, 
Radiation,  Hydrologic  data,  Meteorological  data, 
Climatic  data,  Limiting  factors,  Evaluation, 
Evapotranspiration,  Optical  properties, 

Photosynthesis,  Analysis,  Light,  Interception,  Dis- 


tribution patterns.  Transpiration,  Soil  physical  pro- 
perties, Plants,  Lysimeters,  Carbon  dioxide,  Dif- 
fusivity,  Kaolinite,  Water  vapor,  Treatment,  Water 
utilization. 

Growing  crops  for  a  maximum  yield  with  minimum 
use  of  water  is  the  most  fundamental  necessity  for  a 
rapidly  growing  world  population.  Consumptive 
use  is  related  to  net  radiation,  the  most  important 
meteorological  factor.  This  study  evaluates  the  pos- 
sibility of  reducing  plant  transpiration  by  altering 
the  plant  reflection  characteristics.  The  study  con- 
sists of  soybean  spectral,  energy  balance,  field 
photosynthesis,  and  agronomic  analysis.  Reflectant 
material,  vegetation  optical  properties,  light  inter- 
ception, radiative  distribution,  transpiration, 
photosynthesis,  radiation  and  energy  balances,  cli- 
mate, soil  and  plant  observations,  leaf  resistance 
and  stomatal  impressions,  meteorological  observa- 
tions, lysimetric  evapotranspiration,  carbon  diox- 
ide flux,  diffusivity,  and  soil  water  are  discussed. 
Energy  balance  and  water-use  efficiency  of  plants 
are  characterized  by  their  spectral  properties. 
Kaolinite-treated  canopy  had  major  effect  on  light 
reflection  in  the  visible  wavelengths,  but  did  not 
alter  spectral  light  reflected.  Energy  balance  results 
show  a  significant  reduction  in  the  water-vapor  flux 
over  the  treated  crop.  A  decrease  in  water  use  by 
the  treated  crop  is  evidenced.  Abundant  figures 
and  tables  quantify  relationships.  There  are  90 
references.  (Popkin-Arizona) 
W7  2-0 1747 


LYSIMETRIC  AND  ENERGY  BALANCE 
DETERMINATION  OF  SLATFENCE  AND  TREE 
WINDBREAK  EFFECTS  ON  WATER  USE  EFFI- 
CIENCY, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Horticulture  and 

Forestry. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-01748 


CAN  WE  BREED  FOR  DROUGHT  RE- 
SISTANCE, 

Department      of     Agriculture,      Swift      Current 
(Saskatchewan).  Research  Station. 
E.  A.  Hurd. 

In:  Drought  Injury  and  Resistance  in  Crops,  Lar- 
son, K.L.  and  Eastin,  J.D.  (eds.),  CSSA  Special 
Publication  No  2,  p  77-88,  197 1 .  3  fig,  27  ref. 

Descriptors:  'Plant  breeding,  'Drought  resistance, 
'Plant  growth,  'Semiarid  climates,  'Productivity, 
Crop  response,  Root  systems.  Drought  tolerance, 
Agronomic  crops,  Plant  physiology,  Soil-water- 
plant  relationships,  Genetics,  Crop  production, 
Plant  populations. 
Identifiers:  'Seedlings. 

It  is  asserted  that  plant  breeding  for  drought  re- 
sistance has  been  a  moribund  field  for  some  time 
but  there  is  much  yet  to  be  done.  This  paper  con- 
centrates on  the  principles  of  breeding  for  yeild  in 
semiarid  climates.  Plus  genes  that  are  plus  in  a 
semiarid  climate  should  be  accumulated  by  grow- 
ing large  populations  and  running  early  generation 
yield  tests  (F  sub  3  on)  under  typical  dry  growing 
conditions.  A  plant  breeder  needs  a  large  ex- 
perienced staff,  and  without  such  a  staff,  a  breeder 
with  increasing  yeild  as  an  objective  is  under-em- 
ployed. In  breeding  for  drought  resistance  it  is 
more  important  to  breed  for  maximum  yield  in  the 
most  adverse  year  rather  than  highest  yield  in  a 
good  year.  The  most  important  agronomic  selec- 
tion criterion  is  rapid  early  development  from 
emergence  to  heading,  which  is  an  effective 
drought  escape  mechanism.  The  elimination  of  til- 
lering is  also  important.  So  far,  no  one  has  found  a 
method  of  measuring  desiccation  tolerance,  but  ad- 
vances in  plant  physiology  should  eventually 
facilitate  advances  in  this  area.  Differences  in  root 
system  response  to  available  moisture  are  also  criti- 
cal selection  criteria.  (Casey-Arizona) 
W72-01757 
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DROUGHT  INFLUENCE  ON  PHYSIOLOGICAL 
PROCESSES  AND  SUBSEQUENT  GROWTH, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 
Range  Science. 
H.  M.  Laude. 

In:  Drought  Injury  and  Resistance  in  Crops,  Lar- 
son, K.  L.  and  Eastin,  J.D.  (eds.),  CSSA  Special 
Publication  No  2, 45-56, 1971.  4  fig,  1  tab,  33  ref. 

Descriptors:  *Mositure  stress,  *  Drought  resistance, 
♦Water  balance,  *Crops,  Plant  growth,  Agronomy, 
Stress,  Plant  physiology,  Soil-water-plant  relation- 
ships, Crop  production,  Crop  response. 

During  physiological  stress  brought  upon  by 
drought,  growth  retardation  is  generally  noted  in 
plants.  Agronomists,  in  particular,  have  paid  atten- 
tion to  the  influence  of  dryness  on  different  stages 
of  growth.  The  concept  of  'critical  stages'  has  been 
much  emphasized;  that  is,  those  times  in  develop- 
ment when  injury  from  a  given  stress  is  greater  than 
at  other  times.  Following  mild  stress,  subsequent 
development  under  favorable  conditions  may  com- 
pensate for  injury,  but  after  intensified  stress,  injury 
is  more  persistent.  Agronomists  have  tended  to  use 
a  survival  approach  in  studies  of  drought  injury  and 
resistance.  The  concepts  of  growth  and  yield  are 
different,  for  often,  as  in  the  case  of  fruits,  yield  is 
only  a  portion  of  the  total  crop  growth.  The  draw- 
back of  the  survival  approach  is  that  survival  does 
not  tell  us  if  the  plant  retains  the  potential  to  grow 
and  yield  the  product  we  want.  Additionally,  most 
studies  of  plant  recovery  after  drought  stress  mea- 
sure various  parameters  of  recovery  exactly  1  week 
after  stress.  It  is  asserted  that  assessing  the  effects 
of  moisture  shortage  only  at  one  point  in  time  may 
fail  to  reveal  the  true  nature  of  growth  after  stress 
and  that  we  must  evaluate  growth  subsequent  to 
stress  and  over  time  as  a  reflection  of  both  the  inju- 
ry and  the  recovery.  (Casey-Arizona) 
W72-01758 


EFFECTIVE  DROUGHT  CONTROL  FOR  SUC- 
CESSFUL DRYLAND  AGRICULTURE, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
F.  G.  Viets,  Jr. 

In:  Drought  Injury  and  Resistance  in  Crops,  Lar- 
son, K.  L.  and  Eastin,  J.  D.  (eds.),  CSSA  Special 
Publication  No  2,  p  57-76,  1971.6  fig,  3  tab,  57  ref. 

Descriptors:  *Semiarid  climates,  *Dry  farming, 
*Water  conservation,  'Drought  resistance,  *Crop 
response,  Shelterbelts,  Snowmelt,  Fallowing,  Great 
Plains,  Precipitation  (Atmospheric),  Soil  moisture, 
Fertilizers,  Nitrogen,  Arid  lands,  Evaporation, 
Transpiration,  History,  Microhabitats,  Cloud  seed- 
ing. 
Identifiers:  *Antitranspirants. 

The  only  really  effective  drought  control  is  more 
rain  or  irrigation,  but  in  esert  and  semidesert  areas, 
irrigation  is  foten  unfeasible  for  various  reasons 
and  rainfall  is  not  only  scarce  but  usually  extremely 
unevenly  distributed  in  time.  Cloud  seeding  may 
have  some  promise  for  high  watershed  areas,  but  in 
arid  and  semiarid  regions  the  simple  lack  of  clouds 
limits  its  possibilities.  Development  of  methods  of 
stretching  limited  water  supply  and  the  selection  of 
crops  and  special  cultural  practices  for  them  has 
permitted  the  extension  of  agriculture  into  semiarid 
areas  that  once  were  popularly  called  deserts,  such 
as  the  Great  Plains  of  the  U.S.  Success  or  failure, 
which  still  depends  on  the  erratic  precipitation,  has 
been  accomplished  by  trial  and  error.  The  kind  of 
crop  that  can  be  grown  depends  on  the  total  water 
demand,  the  timming  of  the  need  in  relation  to 
supply  and  sometimes  on  the  ability  of  the  crop  to 
endure  drought  without  damage.  This  is  in  addition 
to  correct  temperature  conditions  and  to  market 
availability.  Much  of  the  agriculture  in  semiarid  re- 
gions depends  on  forage  and  grain  crops.  The  im- 
portance of  stored  moisture  in  the  spring  at  seeding 
time  is  recognized  and  various  techniques  for  assur- 
ing this  are  reviewed:  fallowing,  use  of  thin  stands, 
antitranspirants,  land-shaping  for  snowmelt  conser- 
vation and  greater  runoff,  shelterbelts  and  ap- 
propriate crop  selection.  (Casey-Arizona) 
W72-01759 


AGAINST  MONOCULTURE, 

Florida  Univ.,  Gainesville.  Dept.  of  Geography. 
M.  U.  Igbozurike. 

Professional  Geographer,  Vol  23,  No  2,  p  113-117, 
April  1971.  2  fig,  9  ref. 

Descriptors:  *Agriculture,  *Crop  response,  'Cul- 
tivated lands,  'Cultural  control,  'Biological  com- 
munities. Pesticides,  Fertilizers,  Crop  production, 
Economic  impact,  Ecosystems,  Economies  of 
scale,  Soil  structure,  Soil  environment,  Soil  con- 
tamination, Fertility,  Environmental  effects.  Mode 
of  action. 
Identifiers:  'Crop  monoculture,  'Mixed  cropping. 

There  is  a  slowly  emerging  realization  that  most  of 
the  so-called  modern  output  operations  of  food  and 
fiber  production  are  myopically  committed  to 
short-term  success.  This  is  mainly  due  to  monocul- 
ture—the cultivation  of  a  single  crop  in  a  given  unit 
of  space  and  time.  Because  of  the  visible  'success' 
of  the  North  American  and  Western  European 
monocultura!  farming  systems,  the  dangers  of 
monoculture  are  ordinarily  only  slightly,  or  not  at 
all  mentioned  in  textbooks  of  agricultural 
economics  or  economic  geography.  Such  dangers 
may  be  subdivided  into  2  categories:  social  and 
biological.  Biologically,  the  destruction  of  natural 
vegetation  diversity  and  its  replacement  by  floristic 
uniformity  rapidly  leads  to  fertility  depletion  and 
increased  pestilence.  The  farmer,  advised  and 
equipped  by  a  short-sighted  educational  and  indus- 
trial complex,  seeks  refuge  in  chemical  fertilizers 
and  pesticides.  This  in  turn  leads  to  soil  disorienta- 
tion and  pedogenic  specificity.  An  inevitable  result 
is  a  decrease  in  food  quality,  as  illustrated  by  the 
fact  that  in  1940,  wheat  grown  in  the  midwest 
averaged  19%  protein,  while  in  1969  the  figure  was 
1 1%.  Socially,  monoculture,  especially  in  develop- 
ing countries,  encourages  the  growth  of  large  popu- 
lations dependent  on  1  industry,  while  inhibiting 
the  development  of  others.  (Casey-Arizona) 
W72-01762 


FERTILITY  STUDIES  OF  PASTURE  SOILS  IN 
THE  WET  TROPICAL  COAST  OF  QUEEN- 
SLAND: II.  GRANITIC  SOILS, 

Department  of  Primary  Industries,  South  John- 
stone (Australia).  Research  Station. 
J.  K.  Teitzel,  and  R.  C.  Bruce. 
Aust  J  Exp  Agr  Anim  Husb.  11  (48):  77-84.  1971. 
Identifiers:    Australia,   Coast,    Fertility,   Granitic, 
Pasture,  Queensland,  Soils,  Tropical,  Wet. 

Results  of  investigations  into  the  fertility  status  of 
granitic  soils  in  the  wet  tropical  coast  of  Queen- 
sland are  presented.  The  previously  recognized 
natural  infertility  of  these  soils  is  confirmed  with 
the  recording  of  P,  Cu,  Zn,  K,  S,  and  Ca  deficien- 
cies. P  is  the  most  important  deficiency.  If  this  ele- 
ment is  not  applied,  permanent  pastures  cannot  be 
established.  Cu,  K,  and  Zn  deficiencies  are  also 
very  widespread.— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01767 


COMPARATIVE  STUDY  OF  NATIVE  AND  IN- 
TRODUCED LUCERNE  VARIETIES  GROWN 
FOR  SIX  YEARS  IN  CENTRAL  NORTH  BUL- 
GARIA, (IN  BULGARIAN), 

A.  Hristov. 

Rastenievod  Nauki.  7  (10):  105-112  Illus.  1970. 

English  summary. 

Identifiers:      Bulgaria,      Comparative,      Drought, 

Growth,   Hardiness,   Lucerne,   Varieties,   Winter, 

Years,  Yield. 

Native  and  selected  cultivars,  of  Hungarian  or 
French  provenance,  are  distinguished  by  a  faster 
pace  of  growth  and  development,  and  produce  con- 
siderably higher  yeilds  compared  with  the  in- 
troduced cultivars.  The  size  of  their  annual  yield  is 
determined  primarily  by  the  amount  and  distribu- 
tion of  rainfalls  during  the  growing  season  to  which 
they  respond  readily.  They  are  also  characterized 
by  good  drought  hardiness,  winter  hardiness,  dura- 
bility and  produce  considerably  higher  and  stable 
yields  up  to  the  6th  yr.  The  German  cultivars  show 


more  satisfactory  productivity  up  to  the  4th  yr  after 
which  the  yields  decline.  'Ranger  Brand'  of  Amer- 
ican origin  is  well  foliated,  durable  and  productive. - 
-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01768 


WATER  AND  AIR  CHANGES  IN  GRAPEFRUIT, 
CORN,  AND  COTTON  LEAVES  WITH  MATU- 
RATION, 

Department  of  Agriculture,  Weslaco,  Tex. 
William  A.  Allen,  Harold  W.  Gausman,  Arthur  J. 
Richardson,  and  Ruben  Cardenas. 
AgronJ.63(3):392-394.  1971. 
Identifiers:  Air,  Com-M,  Cotton-D,  Grapefruit-D, 
Leaves,  Maturation,  Radiation,  Reflectance,  Spec- 
trophotometry, Transmittance. 

Many  plant  leaves  can  be  simulated  by  a  trans- 
parent plate  model  with  rough  plane-parallel  sur- 
faces. A  plant  leaf  can  be  specified  in  this  model  by 
2  optical  parameters  associated  with  an  imaginary 
index  of  refraction  and  2  parameters  that  represent 
the  geometrical  configuration  of  the  internal  leaf 
structure.  The  model  leads  to  determination  of 
water  and  air  in  a  leaf  by  non-destructive 
procedures.  Significant  differences  are  observed 
between  the  measured  water  in  a  leaf  and  the 
equivalent  water  thickness  (EWT)  calculated  from 
spectrophotometric  measurements.  The  EWT  is 
about  15%  greater  than  the  thickness  of  water  than 
can  be  removed  from  the  leaf  by  oven  drying  at 
68C  for  72  hr.  The  motivation  of  such  research  is  to 
facilitate  interpretation  of  reflectance  measured 
from  aircraft  or  spacecraft-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01772 


SOME  FACTORS  RESPONSIBLE  FOR  VARY- 
ING EFFECTIVENESS  OF  STOMATAL  CLOS- 
ING ANTITRANSPIRANTS, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 
Agriculture. 

Dov  Pasternak,  and  G.  L.  Wilson. 
Aust  J  Exp  Agr  Anim  Husb.  1 1  (48):  48-52.  Illus. 
1971. 

Identifiers:  Acetate,  Anti,  Cotton-D,  Maize-M, 
Mercuric,  Peanut-D,  Phenyl,  Responsible, 
Sorghum-M,  Stomatal,  Tomato-D,  Toxicity,  Trans- 
plants. 

Experimental  data  are  presented  to  explain  some  of 
the  varying  effectiveness  of  phenyl  mercuric 
acetate  (PMA)  as  a  stomatal  closing  antitrans- 
pirant.  In  a  comparison  of  sorghum,  maize,  cotton, 
peanuts,  and  tomatoes,  stomatal  apertures  were  af- 
fected to  different  extents  by  PMA  sprays  and  en- 
vironmental conditions.  In  addition,  the  relation- 
ship between  aperture  and  stomatal  resistance  dif- 
fered between  cotton  and  sorghum.  Thus  the  effec- 
tiveness of  PMA  depends  on  the  balance  between 
the  degree  to  which  stomata  may  be  closed  by 
prevailing  conditions,  the  extent  to  which  PMA  can 
bring  about  further  closure,  and  what  this  closure 
means  in  terms  of  diffusion  resistance.  In  pot  ex- 
periments with  these  species,  PMA  sprays  con- 
served soil  water,  but  the  higher  transpiration  by 
unsprayed  plants  led  to  water  deficits  which  soon 
caused  stomatal  closure.  The  balance  between  soil 
water  storage,  evaporative  conditions,  and  the  par- 
ticular objectives  of  transpiration  reduction  would 
determine  the  value  of  application.  Trials  with 
sorghum,  in  both  the  field  and  glasshouse,  showed 
that  the  effect  of  a  single  spray  of  PMA  may  be 
short-lived,  and  that  successive  applications  may  be 
necessary  for  a  persistent  effect.  The  resulting  tox- 
icity may  be  unacceptable.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01774 


MODIFICATION  OF  A  360-DEGREE  ANTENNA 
ROTOR  FOR  CONTINUOUS  STEPPED  ROTA- 
TION, 

Department  of  Agriculture,  Urbana,  111. 
E.  R.  Perrier,  J.  S.  Rogers,  and  G.  R.  Stahl. 
Agron  J.  63  (3):  514-515.  Illus  1971. 
Identifiers:  Antenna,  Crop,  Degree,  Meteorology, 
Micro,  Modification,  Rotation,  Rotor,  Stepped. 
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An  antenna  rotor  was  modified  to  operate  continu- 
ously stepwise  automatically.  The  rotor  was  used  to 
support  a  vertical  profile  of  micrometeorological 
apparatus  and  swept  a  large  surface  area  above 
crop  rows  and  bare  soil  surfaces.  The  necessary 
modifications  are  easy  to  perform  by  modifying  the 
control  unit  of  the  AC  shaded-pole  induction  mo- 
tor-Copyright 1971 ,  Biological  Abstracts,  Inc. 
W72-01884 


CONTAMINATION  WITH  HELMINTH  EGGS 
OF  AGRICULTURAL  PRODUCTS  FROM 
SEWAGE-IRRIGATED  FIELDS,  (IN  RUSSIAN), 

Institute   of  Medical   Parasitology   and   Tropical 

Medicine,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01890 


STUDIES  ON  THE  IRRIGATION  IN  MULBER- 
RY FIELD:  I.  ON  THE  WATER  ECONOMY  OF 
MULBERRY  PLANTS  UNDER  DIFFERENT 
SOIL  MOISTURE  CONDITIONS  (IN 
JAPANESE). 

Ministry  of  Agriculture  and  Forestry,  Japan 
(Tokyo).  Sericultural  Experiment  Station. 

J  Sericult  Sci  Jap.  39  (6):  443-450.  lllus.  1970.  En- 
glish summary. 

Identifiers:  Economy,  Evapo,  Field,  Growth,  Irriga- 
tion, Leaf,  Moisture,  Mulberry-D,  Plants,  Size,  Soil, 
Transpiration . 

Tree  growth  was  best  in  the  irrigation  plot,  next  in 
the  half-irrigation  plot,  and  when  the  available 
water  was  lost  (non-irrigation  plot),  growth  entirely 
stopped.  The  increments  of  dry  weight  of  plants 
were  the  greatest  in  the  irrigation  plot,  next  in  the 
half-irrigation  plot  and  least  in  the  non-irrigation 
plot.  Differences  in  soil  moisture  also  influence  the 
proportion  of  each  organ  of  plant,  that  is,  the  pro- 
portion of  leaf  is  distinctly  large  with  an  increase  of 
available  water.  The  amount  of  evapo-transpiration 
during  the  period  from  July  to  the  end  of  Sept.  was 
6.1  mm/day  in  the  irrigation  plot,  3.2  mm/day  in 
the  half-irrigation  plot  and  1.2  mm/day  in  the  non- 
irrigation  plot,  respectively.  Also,  the  evapo-trans- 
piration coefficient  of  each  division  was  658  in  the 
irrigation  plot,  364  in  the  half-irrigation  plot  and 
276  in  the  non-irrigation  plot.  From  the  above- 
mentioned  results  it  may  be  concluded:  The  op- 
timum soil  moisture  in  a  mulberry  field  is  from  50 
to  100%  of  the  available  water.  Under  optimum  soil 
genetic  stages  studied  showed  that  the  spike  emer- 
gence stage  is  the  stage  to  be  preferred  from  a 
methodological  and  practical  point  of  view. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-01895 


EFFECT  OF  TWO  GROWTH-REGULATING 
CHEMICALS  ON  YIELD  AND  WATER  USE  OF 
THREE  PERENNIAL  GRASSES, 

Agricultural  Research  Service,  Morgantown,  W. 

Va. 

E.  L.  Mathias,  O.  L.  Bennett,  G.  A.  Jung,  and  P.  E. 

Lundberg. 

AgronJ.  63  (3):  480-483.  1971. 

Identifiers:         Bromus-Inermis-M,        Chemicals, 

Cycocel,  Damage,  Etiolation,  Festuca-Elatior-M, 

Foliar,   Grasses-M,   Growth,   N,    Perennial,    Poa- 

Pratensis-M,  Pyrrolidino,  Regulating,  Succinamic- 

Acid,  Yield. 

Growth  responses  of  smooth  bromegrass  (Bromus 
inermis  Leyss),  Kentucky-31  tall  fescue  (Festuca 
elatior  L.),  and  common  Kentucky  bluegrass  (Poa 
pratensis  L.)  to  the  growth-regulating  chemicals  F- 
529  (N-pyrrolidinosuccinamic  acid)  and  Cycocel 
(2-chloroethyl-trimethylammonium  chloride)  were 
studied.  Growth  of  grasses  was  reduced  to  near 
zero  when  Cycocel  was  applied  at  a  concentration 
of  0.584  M,  with  at  least  some  retardation  occur- 
ring up  to  100  days  after  application.  F-529  was 
less  effective  than  Cycocel  in  retarding  grass 
growth.  Maximum  reduction  occurred  at  the  0.45 
M  concentration  where  growth  was  reduced  to 
35%  of  the  control,  and  at  70  days  following  appli- 
cation there  was  no  reduction.  Recovery  from  both 


chemicals  was  generally  followed  by  a  period  of 
stimulated  growth.  Water  use,  in  general,  was 
highly  correlated  with  amount  of  top  growth.  Food 
reserves  of  plants  as  determined  by  etiolated 
growth  were  significantly  reduced  only  at  the  0.292 
M  and  0.584  M  concentration  of  Cycocel,  where 
severe  foliar  damage  had  occurred. -Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-01908 


TRENDS  IN  PRACTICES  AND  PRODUCTION 
OF  MAJOR  CORN  BELT  CROPS, 

Illinois  Agricultural  Experiment  Station,  Urbana. 

Agronomy  Dept. 

J.  W.  Pendleton. 

Iowa  Agric  Home  Econ  Exp  Stn  Spec  Rep.  64.  6- 

11.  Illus.  1969. 

Identifiers:  Bean-D,  Control,  Corn-Belt,  Corn-M, 

Crops,  Equipment,  Field,   Methods,   Production, 

Reduced,  Soil,  Soy,  Tillage,  Trends,  Weed. 

Present  midwestern  -  agriculture  is  'dynamic' 
Agricultural  technological  improvements  are 
quickly  adapted.  This  has  led  to  the  dropping  of 
crop  rotations  on  more  level  land  and  to  concen- 
trate on  the  superior  culture  of  com  and  soybeans. 
High-quality  seed  are  planted  early  in  the  season  in 
narrow  rows  to  obtain  a  high  plant  population;  high 
fertilizer  rates,  reduced  tillage,  and  herbicides  for 
weed  control  are  used.  Harvest  is  done  early  with 
large  equipment.  These  intensive  agricultural  prac- 
tices have  not  resulted  in  the  losses  of  topsoil  from 
erosion  or  yield  losses  from  insects  and  diseases  but 
increases  of  some  plant  pathogens  still  occur.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01941 


EFFECTS  OF  MINERAL  FERTILIZATION  IN  4 
COURSE  ROTATION  ON  SANDY  SOIL:  II. 
RESULTS  OF  INVESTIGATIONS  IN  4TH 
COURSE  OF  ROTATION  IN  AN  EXPERIMENT 
OF  MANY  YRS  IN  THE  EXPERIMENT  STN. 
MALYSZYN  WIELKI,  (EN  POLISH), 
Waclaw  Boguszewski,  Czeslaw  Mackowiak,  and 
Walenty  Mackowiak. 

Pamiet  Pulawski,  37.  79-97.  Illus.  1969.  English 
summary. 

Identifiers:  Barley-M,  Fertilization,  Lupine-D, 
Malyszyn,  Mineral,  Oats-M,  Poland,  Potato-D, 
Rotation,  Rye-M,  Sandy,  Serradella-D,  Soil,  Sta- 
tion, Th,  Wielki,  Years. 

The  rotation  consisted  of:  potatoes,  barley,  lupine, 
rye  with  undersown  serradella.  Increased  doses  of 
mineral  fertilizers  were  applied.  Potatoes  and  rye 
gave  the  most  typical  yields.  The  water  deficiency 
often  occurring  in  sandy  soils  affected  their  yields 
least.  Mean  yields  of  potatoes  with  and  without 
mineral  fertilizing  increased  by  100-1 10  q/ha,  due 
to  a  change  for  the  forecrop  (instead  of  the  winter 
aftercrop  serradella  undersown  in  rye).  Rye  yield  in 
the  control  treatment  decreased,  but  with  fertiliz- 
ing it  increased.  The  reaction  to  fertilizing  in- 
creased, due  to  the  double  N  doses.  Lupine  and 
barley  with  fertilizer  had  lower  yields  than  did  oats. 
Small  N  doses  strongly  influenced  the  yields  of  all 
nonpapilionaceous  plants.  The  increase  of  the  N 
dose  affected  strongly  the  rye  yield.  The  P  and  K 
fertilizing  caused  in  most  cases  insignificant  yield 
increases  or  had  no  effect  at  all.  The  N  balance  was 
positive  even  in  the  treatment  without  mineral  fer- 
tilizing, due  to  the  cultivation  of  papilionaceous 
plants  twice  during  the  4  yr.  The  P  balance  was  in 
equilibrium  at  the  fertilizing  rate  of  144  kg  P205/4 
yr.  The  K  balance  remained  negative  even  at  higher 
K  doses  (320  kg  K20/4yr).  Mineral  fertilizing  did 
not  affect  the  organic  matter  content  in  the  soil,  but 
it  caused  a  slight  increase  of  sorption  capacity.  P 
fertilizing  caused  an  increase  in  P  content  by  1  mg 
P2O5/100  g  of  soil,  while  K  fertilizing  increased  its 
content  by  1-2  mg  K2O/100  g  of  soil. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01944 


PLANT        PARASITIC        NEMATODES        OF 
FLOODED    RICE    FIELDS    ON    THE    IVORY 


COAST:  II.  ATTEMPT  AT  ESTIMATING  THE 
SIZE  OF  POPULATIONS  (IN  FRENCH), 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,     Abidjan     (Ivory     Coast).     Centre 
d'Adiopodoume. 
G.  Merny. 

Cah  Orstom  (Office  Rech  Sci  Tech  Outre-Mer)  Ser 
Biol.  1 1.  45-67.  Illus.  1970  English  summary. 
Identifiers:  Binomial,  Fields,  Flooded,  Ivory-Coast, 
Law,  Negative,  Nematodes,  Parasitic,  Plant,  Popu- 
lations, Rice-M,  Size,  Taylor. 

The  study  of  the  populations  of  some  nematode 
species  contained  in  1 00  sampling  units  per  hectare 
collected  from  2  flooded  rice  fields  in  the  north  of 
the  Ivory  Coast  showed  that  the  populations  are  al- 
most never  randomly  distributed.  They  are 
generally  aggregated  and  follow  the  same  Taylor 
law  with  an  aggregation  index  of  1.65.  Almost  all 
the  observed  distributions  fit  the  negative  binomial 
or  a  similar  law.  A  series  of  10  sampling  units  led  to 
a  suitable  mathematical  estimation,  for  large  popu- 
lations. When  accurate  estimation  is  needed,  espe- 
cially for  moderate  or  moderately  weak  popula- 
tions, about  100  sampling  units  must  be  used.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W7  2-01951 


ASSESSMENT  OF  SUMMER  IRRIGATED 
PASTURES  TO  SUPPLEMENT  SHEEP  GRAZ- 
ING IRRIGATED  ANNUAL  PASTURES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Denilquin  (Australia).  Div.  of  Plant 

Industry. 

V.  R.  Squires,  and  L.  F.  Myers. 

CSIRO  (Commonw  Sci  Ind  Res  Organ)  Field  Sta 

Rec.  9  (2):  73-83.  Illus.  1970. 

Identifiers:  Annual,  Assessment,  Grazing,  Growth, 

Irrigated,  Lolium-Perenne-M,  Merino,  Paspalum- 

Dilatatum-M,      Pastures,      Phalaris-Tuberosa-M, 

Rate,    Sheep,    Summer,    Supplement,    Trifolium- 

Repens-D,  Trifolium-Subterraneum-D,  WETHER, 

Wool. 

Wool  growth-rates  from  Merino  wethers  grazing 
model  farms  composed  either  wholly  of  irrigated 
annual  pastures  (Trifolium  subterraneum  L.  and 
Phalaris  tuberosa  L.)  or  incorporating  small  areas 
of  irrigated  perennial  pasture  (T.  repens  L., 
Paspalum  dilatatum  Poir  and  Lolium  perenne  L.) 
were  compared  over  a  2-yr  period  at  3  stocking 
rates:  7.8,  9.75  and  12  sheep/acre.  Comparison  was 
made  of  seasonal  wool  growth  rhythms  from  sheep 
grazing  either  annual  or  perennial  pastures  alone  or 
in  combination.  Wool  cut/acre  was  not  significantly 
higher  from  the  flocks  with  access  to  green  forage 
in  summer  than  from  those  confined  to  annual 
pastures.  At  these  stocking  rates  the  provision  of  al- 
ternative summer  grazing  on  green  forage  is  unwar- 
ranted.—Copyright  1971,  Biological  Abstracts,  Inc. 
W72 -01957 


EFFECTS  OF  NITROGEN  FERTILIZER,  PLANT 
POPULATION  AND  IRRIGATION  ON  SUGAR 
BEET:  HI.  WATER  CONSUMPTION, 

Broom's  Barn  Experiment  Station,  Bury  St.  Ed- 
monds (England). 
A.  P.  Draycott,  and  M.  J.  Durrant. 
J  Agr  Sci.  76  (2):  277-282.  Illus.  197 1 . 
Identifiers:  Beet-D,  Consumption,  England,  Fertil- 
izer, Irrigation,  Nitrogen,  Plant,  Population,  Sugar, 
Water. 

A  neutron  moderation  meter  was  used  to  measure 
soil  moisture  0-4  deep  in  plots  of  sugar  beet  carry- 
ing 2  plant  populations  (8800  and  54000 
plants/acre),  each  with  and  without  irrigation. 
Recordings  began  in  April  or  May  in  each  of  3  yr 
( 1967-69)  after  sowing  the  crop  and  continued  at  1 
or  2-wk  intervals  until  harvest  in  Oct.  The  mea- 
sured soil  moisture  deficits  were  very  similar  to 
potential  deficits  calculated  from  meteorological 
measurements.  This  indicates  that  the  crop  could 
extract  the  water  needed  for  transpiration  from  the 
soil  even  when  the  deficits  were  quite  large  (more 
than  5  in  1967),  which  probably  explains  the  small 
response  to  irrigation  by  sugar  beet  in  England. 
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When  the  soil  moisture  deficit  increased  rapidly 
early  during  the  season  (1967),  the  crop  extracted 
water  from  the  soil  by  exhausting  the  available 
water  from  progressively  deeper  horizons,  whereas 
when  the  deficit  increased  rapidly  late  during  the 
season  (1969)  water  was  still  being  extracted  from 
all  horizons  until  harvest.  Both  decreasing  the  plant 
population  and  irrigating  decreased  the  amount  of 
water  used  from  depth  in  the  profile  every  year. 
The  total  amount  of  water  used  (evaporation  plus 
transpiration),  on  average,  from  soil  reserves  and 
rainfall,  was  12.2  in  by  the  small  population  and 
13.4  in  by  the  large  population.  When  irrigated,  the 
consumption  increased  to  14.2  and  15.4  in,  respec- 
tively. The  difference  in  usage  between  populations 
was  almost  entirely  from  the  difference  in  leaf 
cover  early  during  the  season.  The  water  consump- 
tion in  1968,  when  the  summer  was  wet,  was  only 
two-thirds  of  that  in  1967  and  1969  when  the  sum- 
mers were  drier.— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01959 


EFFECTS  OF  NITROGEN  FERTILIZER,  PLANT 
PRODUCTION  AND  IRRIGATION  ON  SUGAR 
BEET:  II.  NUTRIENT  CONCENTRATION  AND 
UPTAKE, 

Broom's  Barn  Experiment  Station,  Bury  St.  Ed- 
monds (England). 
A.  P.  Draycott,  and  M.  J.  Durrant. 
J  AgrSci.  76  (2):  269-275.  Illus.  1971. 
Identifiers:  Beet-D,  Concentration,  Fertilizer,  Ir- 
rigation, Nitrogen,  Nutrient,  Plant,  Production,  Su- 
gar, Uptake. 

The  concentration  of  N,  P,  K,  Na,  Ca  and  Mg  was 
measured  in  the  dry  matter  of  sugar  beet  from  4 
field  experiments  (1966-69).  All  combinations  of  4 
amounts  of  N  fertilizer  (0-1.8  cwt/acre),  4  plant 
populations  (8800-54000  plants/acre)  and  irriga- 
tion were  tested,  which  gave  a  wide  range  of  plant 
size  and  yield.  Nutrient  concentration  and  uptake 
by  the  crop  were  also  greatly  affected  by  the  treat- 
ments. N  fertilizer  and  irrigation  increased  uptake 
of  N  by  the  crop  but  increasing  the  plant  popula- 
tion had  little  effect  on  uptake  and  decreased  the 
concentration  of  N.  Sugar  yield  was  related  to  the 
total  N  concentration  in  tops  and  roots  and  to  up- 
take. There  were  optimal  values  of  N  concentration 
for  maximal  sugar  yield,  but  the  optima  were 
greatly  affected  by  plant  population.  Leaf  color  was 
a  good  guide  to  N  concentration.  P  concentration 
was  affected  little  by  the  treatments  but  cation  con- 
centrations were  greatly  affected.  In  general,  up- 
take of  all  the  elements  was  increased  by  all  treat- 
ments-the  exception  was  Na,  which  decreased  as 
the  plant  population  increased  but  this  was 
balanced  to  some  extent  by  increased  K  uptake. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W7  2-0 1960 


EFFECTS  OF  NITROGEN  FERTILIZER,  PLANT 
POPULATION  AND  IRRIGATION  ON  SUGAR 
BEET:  I.  YIELDS, 

Broom's  Barn  Experiment  Station,  Bury  St.  Ed- 
munds (England). 
A.  P.  Draycott,  and  D.  J.  Webb. 
J  Agr  Sci.  76  (2):  261-267.  Illus.  1971. 
Identifiers:  Beet-D,  Fertilizer,  Irrigation,  Nitrogen, 
Plant,  Population,  Sugar,  Yields. 

Five  experiments  (1965-69)  on  calcareous  sandy 
loam  tested  all  combinations  of  4  amounts  of  N 
(0.1.8  cwt/acre  N)  and  4  plant  populations  (8000- 
54000  plants/acre) —  given  to  sugar  beet  grown 
with  and  without  irrigation.  On  average,  N  and 
plant  population  influenced  yields  but  irrigation 
relatively  little.  In  all  years  between  0.6  and  1 .2 
cwt/acre  N  and  between  17000  and  32000 
plants/acre  gave  largest  sugar  yield.  Giving  more  N 
or  increasing  the  plant  population  neither  in- 
creased nor  decreased  sugar  yield  much  in  any 
year.  Irrigation  was  beneficial  in  only  2  out  of  5  yr. 
Sugar  yield  was  linearly  related  to  root  dry-matter 
yield.  Although  total  dry  matter  was  greatest  when 
the  largest  plant  population  was  given  the  largest 
dressing  of  N  and  irrigation,  the  proportion  of  dry 


matter  in  the  roots  was  decreased  by  all  3  factors. 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01961 


INFLUENCE  OF  SOIL  MOISTURE  ON 
GROWTH,  YIELD  AND  QUALITY  OF 
GROUNDNUT, 

Indian  Government  Research  Farm,  Kanpur. 
O.  N.  Mehrotra,  R.  C.  Garg,  and  S.  A.  Ali. 
Indian  J  Plant  Physiol.  11  (2):  158-163.  1968. 
Identifiers:      Arachis-Hypogea-D,     Groundnut-D, 
Growth,  Moisture,  Soil,  Yield. 

An  experiment  was  conducted  in  pots  for  2  years  to 
evaluate  the  effect  of  different  soil  moisture 
regimes  on  growth,  yield  and  quality  of  groundnut 
(Arachis  hypogea,  L.).  Plants  raised  under  half 
field  capacity  gave  the  best  growth  and  yield  of 
pods.  The  oil  percentage  increased  with  an  increase 
in  soil  moisture,  while  the  reverse  was  true  for 
protein  content.  Relative  turgidity  of  leaves  in- 
creased with  the  increase  in  soil  moisture.— Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-01962 


EFFECTS  OF  INDUCED  DROUGHT  ON  RICE 
PLANTS, 

Dacca  Univ.  (Pakistan).  Dept.  of  Botany. 

M.  A.  A.  Khan,  S.  A.  Hamid,  and  M.  A.  Hussain. 

Pak  J  Biol  Agri  Sci.  12(1):  1-22.  Illus.  1969. 

Identifiers:  Drought,  Grain,  Plants,  Rice-M,  Tiller, 

Yield. 

The  drought  delayed  flowering  time  by  10  days  in 
IR8,  23  days  in  Dharial,  19  days  in  Dular  and  22 
days  in  Marichbati.  The  drought  induced  within  3 
wk  after  germination  increased  tiller  formation  in 
IR8,  Dharial  and  Dular,  late  drought  was  harmful 
for  tiller  formation.  The  percentage  of  filled  grains 
and  1000-grain  weight  were  reduced  severely  when 
the  drought  stage  approached  the  flowering  period. 
The  final  height  of  plants  and  dry  weights  of  straws 
and  roots  were  also  affected.  Grain  yield  increased 
in  IR8,  Dharial  and  Dular  when  drought  was  in- 
duced within  3  wk  after  germination;  this  was 
primarily  due  to  a  direct  result  of  the  increase  of  til- 
lers. The  yield  decreased  in  IR8  by  drought 
between  26  and  63  days,  in  Dharial  between  1 8  and 
51  days,  in  Dular  between  38  and  60  days  and  in 
Marichbati  up  to  64  days  due  to  the  reduction  in 
the  total  and  effective  tillers,  filled  grain  and  1000- 
grain  weight.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01963 


COMPARATIVE  TESTING  OF  IRRIGATED 
LOCAL  AND  INTRODUCED  DOUBLE  MAIZE 
HYBRIDS  (IN  BULGARIAN), 

Institute  of  Water  Engineering  and  Land  Improve- 
ment, Sofia  (Bulgaria). 
A.  Raycheva-Mehandzhieva. 

Rastenievod  Nauki.  7  (10):  27-34.  1970.  English 
summary. 

Identifiers:  Comparative,  Double,  Hybrids,  Ir- 
rigated, Local,  Maize-M,  Testing,  Yield. 

Introduced  and  local  maize  hybrids  were  tested  on 
leached  cinnamon  forest  soil  at  the  Experiment 
Station  for  Irrigation  Farming.  'Kansas  1859,' 
'Ohio  C92,'  'Wisconsin  641  AA,'  'VIR  42,'  'Kar- 
nobat  1,'  'Karnobat  3,'  'No  1119,'  'K14,'  'K18,' 
'PI 4,'  'Knezha  1,'  'Knezha2,'  'Knezha  3,'  'Russe4,' 
'Russe  9,'  'Russe  15,'  'Russe  24,'  and  'Russe  33' 
were  tested.  The  tests  were  carried  out  by  the  block 
method  in  4  replications,  the  hybrids  being  grouped 
by  the  length  of  growing  season  into  early— 4760 
plants/0.10  ha  and  late-4080/0.10  ha.  The  hybrids 
'Knezha  2,'  'Kansas  1859,'  'Russe  9,'  and  'Russe 
33'  proved  to  be  high-yielding  during  the  test 
period.  Nearly  all  Bulgarian  hybrids  outyield 
'Wisconsin  64 1  AA '  by  3-22%  and  some  are  earlier 
by  2-8  days.  They  may  replace  it  on  irrigated  areas 
of  leached  cinnamon  forest  soils  in  regions  in- 
cluded in  the  Stara  Zagora  irrigation  system.  - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01965 


COMPARATIVE  EVALUATION  OF  THE  IM- 
PORTANCE OF  INDIVIDUAL  MEASURES  IN 
THE  TOTAL  AGROTECHNICAL  COMPLEX  OF 
MAIZE  IRRIGATION  (IN  BULGARIAN), 

Institute  of  Water  Engineering  and  Land  Improve- 
ment, Sofia  (Bulgaria). 
A.  Hristov,  and  G.  Tashkov. 

Rastenvievod  Nauki.  7  (10):  61-71.  Illus.   1970. 
Russian  and  French  summaries. 
Identifiers:  Agrotechnical,  Comparative,  Complex, 
Individual,  Irrigation,  Maize-M,  Measures. 

Optimal  conditions  for  maximal  yield  for  irrigated 
maize  are  created  by  strict  observance  of  the  scien- 
tifically substantiated  agrotechnical  complex.  Ir- 
rigation is  of  paramount  importance  for  both  the 
individual  development  and  growth  of  plants  and  of 
the  whole  crop,  and  for  ensuring  high  yield  and 
maximal  manifestation  of  the  effectiveness  of  the 
other  agrotechnical  factors.  Fertilization  and  stand 
density  (within  the  limits  of  the  photosynthetic  op- 
timum) rank  2nd.  Timely  thinning  out  and  weed 
killing  take  the  3rd  place,  assuming  that  their  im- 
portance will  decline  with  the  improvement  of 
agricultural  practices.  Deep  plowing  ranks  4th, 
being  of  variable  and  dubious  importance.  Post-ir- 
rigation loosening  of  the  soil  is  of  no  importance. - 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-01966 


THE  EFFECT  OF  DIFFERENT  CULTIVATION 
TECHNIQUES  ON  SOIL  MOISTURE  CONSER- 
VATION AND  THE  ESTABLISHMENT  AND 
YIELD  OF  MAIZE  AT  KONGWA,  CENTRAL 
TANZANIA, 

J.  C.  Macartney,  P.  N.  Northwood,  M.  Dagg,  and 
R.  Dawson. 

Trop  Agr.  48  ( 1 ):  9-23.  Illus.  1971. 
Identifiers:    Central,    Conservation,    Cultivation, 
Kongwa,  Maize-M,  Moisture,  Mulching,  Ripping, 
Soil,  Tanzania,  Techniques,  Yield. 

A  ripping  operation  before  the  onset  of  the  rains  is 
an  integral  part  of  any  cultivation  system  to  provide 
for  both  water  infiltration  and  to  assist  in  root 
development  on  compacted  soil.  A  case  is 
presented  for  the  adoption  of  a  zonal  tillage  system 
with  reduced  surface  cultivation,  inter-row 
mulching  and  ripping.— Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01967 


WATER  USE  BY  MAIZE  AT  THREE  PLANT 
DENSITIES, 

Department  of  Agriculture  of  New  South  Wales, 

Leeton  (Australia). 

Lloyd  A.  Downey. 

Exp  Agr.  7(2):  161-169.  Illus.  1971. 

Identifiers:  Densities,  Maize-M,  Plants. 

Water  use  was  measured  by  a  complete  water 
balance,  including  soil  moisture,  rain,  applied  ir- 
rigation and  deep  drainage  in  crops  irrigated  so  that 
relative  turgidity  at  noon  remained  above  90%  (i.e. 
no-stress  conditions).  Total  evapotranspiration 
between  planting  and  harvest,  56  cm.,  was  not  sig- 
nificantly affected  by  density,  but  evapotranspira- 
tion was  slightly  higher  at  higher  densities  when 
ground  cover  was  less  than  50%.  Actual 
evapotranspiration  rose  to  1  cm/day  during  anthes- 
is  and  grain  filling.  A  5th  of  the  water  applied 
moved  beyond  the  root  zone,  indicating  that  work 
on  more  permeable  soils  would  be  inaccurate  if  the 
deep  drainage  component  was  ignored. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01968 


ESTIMATING      CORN     CANOPY      EXTREME 
TEMPERATURES  FROM  SHELTER  VALUES, 

Environmental  Data  Service,  Silver  Spring,  Md. 
James  J.  Rahn,  and  D.  Murray  Brown. 
AgrMeteorol.8(2):  129-138.  1971. 
Identifiers:    Canopy,    Corn-M,    Insolation,    Low, 
Moisture,  Rainfall,  Shelter,  Temperatures. 

Highest  and  lowest  diurnal  air  and  leaf  tempera- 
tures in  a  corn  canopy  were  compared  with  daily 
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maximum  and  minimum  temperatures  in  a  stan- 
dard thermometer  shelter.  Differences  in  tempera- 
ture between  canopy  and  shelter  were  related  to 
general  weather  parameters.  The  main  parameters 
governing  the  canopy-shelter  differences  in  max- 
imum temperature  were  insolation  and  time  since 
the  last  rainfall.  On  bright,  sunny  days  with  low 
moisture,  warmest  leaves  were  10  deg  F  (5.6  deg 
C)  or  more  above  shelter  maxima,  while  air  tem- 
peratures in  the  canopy  were  as  much  as  4-6  deg  F 
(2.2-3.3  deg  C)  above  shelter  values.  With  lower 
insolation  and/or  recent  rainfall,  the  differences 
decreased.  Differences  in  minimum  temperature 
between  canopy  and  shelter  were  primarily  a  func- 
tion of  night-  time  radiation  conditions.  With  at- 
mospheric conditions  favorable  for  radiational 
cooling,  air  minima  were  2-3  deg  F  (1.1-1.7  degC) 
below  shelter  minima,  while  lowest  leaf  tempera- 
tures were  4-5  deg  F  (2.2-2.8  deg  C)  below  shelter 
values.  When  atmospheric  moisture  was  high  or 
overcast  conditions  existed  the  differences  in 
minimum  temperature  between  canopy  and  shelter 
were  less.  Tabular  methods  for  estimating  canopy- 
shelter  temperature  differences  were  developed, 
based  on  categories  of  the  estimator  parameters— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01969 


INFLUENCE  OF  ATMOSPHERIC  AND  SOIL 
ENVIRONMENTAL  PARAMETERS  ON  THE 
DIURNAL  FLUCTUATIONS  OF  LEAF  WATER 
STATUS  OF  BARLEY, 

Wisconsin  Univ.,  Madison. 
A.  A.  Millar,  R.  E.  Jensen,  A.  Bauer,  and  E.  B. 
Norum. 

Agr  Meteorol.  8  (2):  93-105.  Illus.  1971. 
Identifiers:  Atmospheric,  Barley-M,  Deficit,  Diur- 
nal,   Environmental,    Fluctuations,    Leaf,    Light, 
Moisture,  Parameters,  Pressure,  Soil,  Temperature, 
Vapor,  Water. 

Leaf  relative  water  content  and  leaf  water  potential 
varied  inversely  to  diurnal  trends  of  air  vapor  pres- 
sure deficit,  air  temperature,  soil  surface  tempera- 
ture, wind  velocity,  pan  evaporation,  solar  radia- 
tion, and  net  radiation.  Leaf  relative  water  content, 
leaf  water  potential  and  leaf  temperatures  were  in- 
fluenced by  soil  moisture  content  and  day  type. 
Vapor  pressure  deficit  was  negatively  correlated 
with  leaf  relative  water  content.  The  correlations 
was  -0.91  2  for  pooled  data  with  soil  moisture  near 
field  capacity,  and  -0.943  for  pooled  data  with  soil 
moisture  near  the  permanent  wilting  point.  Highest 
correlation  coefficients  involving  leaf  water  poten- 
tial were  obtained  with  soil  surface  temperature. 
The  correlation  was  -0.862  with  soil  moisture  near 
field  capacity  and  -0.917  with  soil  moisture  near 
the  permanent  wilting  point.  Leaf  temperature  and 
soil  surface  temperature  were  higher  when  soil 
moisture  was  near  the  permanent  wilting  point  than 
when  it  was  near  field  capacity.  Leaf  temperature 
appeared  to  be  a  sensitive  indicator  of  plant  water 
stress— Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01970 


INFLUENCE  OF  PRECEDING  CROPS  ON  THE 
DEVELOPMENT  AND  HARVEST  OF  CORN 
AND  SUGAR  BEETS  CULTIVATED  UNDER 
CONDITIONS  OF  IRRIGATION  (IN  BULGARI- 
AN), 

N.  Kostourski. 

Rastenievod  Nauki.  7(10):  35-43.  Illus.  1970.  Rus- 
sian and  French  summaries. 

Identifiers:  Barley-M,  Beets-D,  Bulgaria,  Corn-M, 
Corps,  Cultivated,  Development,  Harvest,  Irriga- 
tion, Peas-D,  Sugar,  Sunfiower-D. 

The  experiment  was  carried  out  on  grooved  forest 
soil  in  the  irrigated  zone  of  Pazardzik  (Bulgaria) 
and  involved  7  annual  antecedent  crops.  These 
crops,  cultivated  under  excellent  conditions,  do  not 
have  any  substantial  effect  on  the  development, 
growth  and  yield  of  irrigated  corn.  The  cultivation 
of  corn  as  a  succeeding  crop  to  itself  and  to  other 
crops  is  possible.  In  spite  of  the  humidity  and  rela- 
tively high  dos^=  or'mineral  fertilizer,  the  sugar  beet 
yeild  is  greatly  influenced  by  rationally  chosen  an- 


tecedent crops.  The  best  yeild  of  root  crops  is  ob- 
tained when  they  are  grown  after  winter  peas  plus 
corn  from  the  seeds  of  the  2nd  crop,  and  barley 
plus  2nd  crop  corn,  followed  by  sunflowers,  wheat, 
wheat  plus  corn  to  be  used  for  silage  and  corn.  The 
poorest  results  are  obtained  when  a  sugar  beet  crop 
follows  itself.  The  yield  is  lowered  on  an  average 
from  966-1665  kg  per  1/10  ha,  in  comparison  with 
other  antecedent  crops.  The  sugar  content  of  the 
beets  is  appreciably  influenced  by  the  preceding 
crop.  When  they  follow  grain  crops,  their  sugar 
content  is  about  0.6-1 .5%  higher  than  that  of  beets 
following  root  crops.  Peas  have  an  intermediate 
position. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01971 


DENSITY    OF    IRRIGATED    FODDER    MAIZE 
GROWN  AS  FIRST  CROP  (IN  BULGARIAN), 

S.  Dimitrov,  S.  Kanev,  and  K.  Kostov. 
Rastenievod  Nauki.  7  (10):  81-93.  Illus.  1970.  Rus- 
sian and  English  summaries. 

Identifiers:    Crop,    Density,    Fodder,    Grown,    Ir- 
rigated, Maize-M,  St. 

Seeding  rates  of  15,  20  and  25  kg/0.10  ha  were 
tested  at  interrows  of  12.5  and  25  cm,  to  study 
green  mass,  fodder  units  and  digestible 
protein/0.10  ha.  Maize  sown  in  broad  rows  ensures 
greatest  amount  of  dry  matter.  Silage  produced 
therefrom  has  higher  nutritive  value  and  there  is  no 
substantial  difference  in  the  data  obtained  in  feed- 
ing it,  compared  with  that  of  maize  sown  at  a  rate  of 
20  kg/0.10  ha  seed.  Densely  sown  maize  develops 
fiber  and  vessels  to  a  lesser  extent,  as  a  result  of 
which  plants  from  these  stands  are  tender  and  have 
higher  digestibility.  Irrigated  fodder  maize  1st  crop 
should  be  planted  in  interrows  of  12.5  cm  at  seed- 
ing rates  of  15-20  kg/0.10  ha.  The  seeding  rate  of 
25  kg/0.10  ha  is  not  recommended  since  the  stands 
lodge  and  mechanical  harvest  becomes  impossi- 
ble.--Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01973 


COMPARATIVE  STUDY  OF  ITALIAN 
POLYPLOID  VARIETIES  OF  BEETS  USED  IN 
FODDER,  CULTIVATED  WITHOUT  IRRIGA- 
TION (IN  BULGARIAN), 

H.  Alipour,  and  I.  Filaretov. 

Rastenievod  Nauki.  7  (10):  9-14.  1970.  Russian 
and  French  summaries. 

Identifiers:  Beans-D,  Beets-D,  Comparative,  Cul- 
tivated, Fodder,  Irrigation,  Italian,  Oats-M,  Ploid, 
Poly,  Rotation,  Varieties,  Wheat-M,  Winter. 

Comparative  studies  were  made  on:  Supernova  Bi- 
anca,  Supernova  Rossa,  Polymaster,  Supernova  Gi- 
alla,  Polyzena,  Polyma.  Yellow  Eckendorf  were 
used  as  a  control  cultivar.  The  experiments  were 
carried  out  without  irrigation,  in  a  quadrennial 
crop  rotation  of  winter  wheat,  beets,  oats  and 
beans,  in  the  block  method,  and  repeated  6  times. 
Each  experimental  lot  was  20  m  sq  and  contained 
160  plants.  The  polyploid  cultivars  Supernova  Bi- 
anca  and  Polyzena  clearly  outclass  the  diploid 
varieties  found  in  Bulgaria,  and  should  be  in- 
troduced. The  Vranja  cultivar  should  be  selected 
because  of  its  high  dry  matter  content.  The 
polyploid  characteristic,  in  combination  with 
heterosis,  may  be  successfully  selected  for  in  beets 
used  in  fodder  and  also  in  sugar  beets. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01974 


NUTRITIVE  VALUE  OF  FERTILIZED 
JARAGUA  GRASS  (HYPARRHENIA  RUFA 
(NEES)  STAPF.)  IN  THE  WET-DRY  PACIFIC 
REGION  OF  COSTA  RICA, 

Florida  Univ.,  Gainsville.  Inst,  of  Food  and  Agricul- 
tural Science. 

L.  E.  Tergas,  W.  G.  Blue,  and  J.  E.  Moore. 
Trop  Agr.  48(1):  1-8.  Illus.  1971. 
Identifiers:  Cattle,  Cellulose,  Costa-Rica,  Dry,  Fer- 
tilized, Fertilizers,  Forage,  Grass-M,  Hyparrhenia- 
Rufa-M,  Intake,  Jaragua,  Nutritive,  Pacific,  Paya- 
bility, Protein,  Wet. 


The  application  of  N  at  relatively  high  rates  during 
the  latter  part  of  the  rainy  season  increases  crude 
protein  to  levels  adequate  for  cattle.  All  forage 
must  be  harvested  at  the  beginning  of  the  dry 
season  to  retain  protein  and  the  inorganic 
nutrients.  Jaragua  grass  forage  quality  in  terms  of 
both  cellulose  concentration  and  digestibility 
seemed  to  be  relatively  satisfactory  throughout  the 
dry  season.  However,  the  forage  intake  by  cattle 
could  be  low  due  to  the  low  crude  protein  concen- 
tration under  these  conditions.  Deferred  grazing 
during  the  dry  season  regardless  of  fertilizer  rate  is 
unsuitable.  The  agronomic  qualities  of  the  plant 
could  be  useful  in  providing  roughage  in  dry  tropi- 
cal conditions  if  combined  with  protein,  mineral 
supplements  and  mollases  to  supply  nutrient 
requirements  and  to  improve  palatability  and 
forage  intake. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-01975 


CONSUMPTIVE  USE  OF  WATER  BY  COTTON 
IN  SPRINKLER  AND  SURFACE  IRRIGATION 
IN  THE  REGION  OF  THE  STATE  IRRIGATION 
SYSTEM:  STARA  ZAGORA,  (IN  BULGARIAN), 

G.  Hristov. 

Rastenievod  Nauki.  7  (10):  49-59.  Illus.  1970.  En- 
glish summary. 

Identifiers:  Bulgaria,  Climate,  Consumptive,  Cot- 
ton-D,  Growth,  Irrigation,  Sprinkler,  Stara-Zagora, 
Surface,  System. 

The  mean  daily  water  consumption  by  cotton 
grown  on  meadow  cinnamon  soils  increases  with 
the  growth  of  plants  and  the  onset  of  summer 
droughts.  It  is  greatest  in  the  period  of  flowering 
and  fruit  setting.  The  mean  daily  consumption  for 
dry  and  wet  years,  and  at  different  growth  stages 
are  given.  Productivity  is  highest  with  sprinkler  ir- 
rigation followed  by  surface  irrigation— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01977 


A  SYSTEM  ANALYSIS  OF  APPLICATIONS  OF 
EARTH  ORBITAL  SPACE  TECHNOLOGY  TO 
SELECTED  CASES  IN  WATER  MANAGEMENT 
AND  AGRICULTURE-VOLUME  1,  TECHNICAL 
SUMMARY. 

Planning  Research  Corp.,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-02029 


DRYING    RATES    OF    BIRDSFOOT    TREFOIL 
SEED, 

Vermont  Univ.,  Burlington.  Dept.  of  Agricultural 

Engineering. 

E.  L.  Arnold,  and  K.  E.  Varney. 

Vermont  Agricultural  Experiment  Station  Bulletin 

666,  June  1971.  24  p,  17  fig,  2  tab,  11  ref. 

Descriptors:  *Seeds,  'Seed  treatment,  'Moisture 
content,  'Drying,  Analytical  techniques,  Testing, 
Weight,  Evaporation. 
Identifiers:  'Seed  storage,  'Drying  rates. 

Birdsfoot  trefoil  seed,  taken  directly  from  the  far- 
mer's combine,  was  brought  to  the  agricultural  en- 
gineering laboratory  where  it  was  sampled  for 
moisture  content.  The  moisture  level  at  which 
seeds  can  be  stored  satisfactorily  depends  on  kind 
of  seed,  length  of  storage,  temperature,  and  air 
movement.  Trefoil  seed  us  usually  stored  for  less 
than  1  year.  In  common  trade  practice  a  moisture 
level  of  13%  to  14  percent  is  considered  safe  for 
storage.  Changes  in  weight  were  used  to  measure 
moisture  loss  or  gain.  To  measure  weights,  each  bin 
was  suspended  on  a  dial-type  scale;  each  scale  was 
read  to  the  nearest  0.1  pound.  The  drying  rate  of 
birdsfoot  trefoil  seed  is  related  to  the  depth  of  the 
seed  mass:  The  deeper  the  seed,  the  slower  it  dries. 
The  quick  drying  of  the  first  4  inches  of  seed  in  the 
bottom  of  the  bin  showed  that  the  slowness  does 
not  result  from  slow  migration  of  moisture  through 
the  seedcoat.  Even  the  seed  with  27%  initial 
moisture  reached  moisture  equilibrium  in  the  first  4 
inches  in  about  20  hours.  ( Woodard-USGS) 
W72-02089 
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INERTIAL  FORECAST  OF  WATER  STORAGE 
IN  SOIL  AND  ITS  ECONOMIC  EFFECTIVE- 
NESS (INERTSIONNYY  PROGNOZ  POCHVEN- 
NYKH  VLAGOZAPASOV  I  YEGO 

EKONOMICHESKAYA  EFFEKTIVNOST'), 
For  primary  bibliographic  entry  see  Field  02G. 
W72-02095 


AGROMETEOROLOGICAL  CONDITIONS  IN 
THE  VOLGA  REGION  AND  THE  EFFECTIVE- 
NESS OF  MEASURES  TO  COMBAT  UN- 
FAVORABLE HYDROMETEOROLOGICAL 
PHENOMENA 

(AGROMETEOROLOGICHESKIYE  USLOVIYA 
POVOLZH'YA  I  EFFEKTIVNOST' 

MEROPRIYATIY  PO  BOR'BE  S 

NEBLAGOPRIYAT  NYMI 

GIDROMETEOROLOGICHESKIMI 
YAVLENIYAMI), 

Gidrometeorologicheskii  Nauchno-Issledovatelskii 
Tsentr,  Leningrad  (USSR). 
L.  A.  Razumova. 

Meteorologiya  i  Gidrologiya,  No  6,  p  27-36,  June 
1971.  4  fig,  7  ref. 

Descriptors:  *Meteorology,  *  Meteorological  data, 
♦Irrigation,  *Irrigation  practices,  *Irrigation  effi- 
ciency, Water  resources,  Moisture,  Heat,  Water 
consumption  (Excludes  consumptive  use),  Crop 
production,  Crops,  Wheat,  Droughts,  Winds,  Dust 
storms,  Frost. 

Identifiers:  *USSR,  Volga  River,  Kuybyshev 
Oblast,  Saratov  Oblast,  Volgograd  Oblast,  Astrak- 
han Oblast,  Agrometeorology. 

Agrometeorological  conditions  in  the  Volga  region 
were  described  in  connection  with  the  need  to  util- 
ize effectively  the  natural  resources  of  the  area  to 
develop  a  large  irrigation  base  for  the  production  of 
marketable  grains.  The  problems  of  heat  and 
moisture  supply  to  crops  were  examined  against  a 
background  of  adverse  hydrometeorological 
phenomena  (droughts,  dry  winds,  dust  storms, 
severe  frost),  and  of  the  agricultural  measures 
recommended  to  combat  them.  Three  zones  or  ir- 
rigation efficiency,  based  on  the  moisture  deficit 
for  spring  wheat  grown  under  dryland  conditions 
and  on  the  increase  in  wheat  yield  resulting  from 
application  of  irrigation  water  at  optimal  rates, 
were  identified  in  the  area  of  the  Volga  River 
between  Kuybyshev  and  Astrakhan.  (Josefson- 
USGS) 
W72-02098 


PROBLEMS  IN  THE  IRRIGATION  OF  THE  KU- 
LUNDA  STEPPE  (NEKOTORYYE  VOPROSY 
OROSHENIYA  KULUNDINSKOY  STEPI), 

Leningrad  State  Inst,  for  the  Design  and  Planning 

of  Water  Management  ( USSR ). 

N.  A.  Timofeyev. 

In:   Kompleksnoye  osvoyeniye   vodnykh   resursov 

Obskogo        basseyna;        Izdatel'stvo        'Nauka', 

Novosibirsk,  USSR,  p  1 1 1-1 14,  1970.  1  tab. 

Descriptors:  "Irrigation,  "Irrigation  programs,  "Ir- 
rigation systems,  "Land  reclamation,  Soils,  Cli- 
matic data,  Groundwater,  Streamflow,  Runoff, 
Amortization. 

Identifiers:  "USSR,  "West  Siberia,  Kulunda 
Steppe. 

The  Kulunda  Steppe,  which  covers  an  area  of  13 
million  ha,  is  located  in  the  southern  part  of  the 
West  Siberian  Plain  in  the  Ob-Irtysh  interfluve  and 
includes  parts  of  the  Altay  Territory,  Novosibirsk 
and  Pavlodar  Oblasts,  and  part  of  Kazakhstan.  Ac- 
cording to  preliminary  estimates,  the  cost  of  irrigat- 
ing 1  ha  of  land  in  the  area  without  application  of 
reclamation  practices  will  vary  between  1 .6  and  2.5 
thousand  rubles,  and  the  period  of  amortization 
will  average  10-15  years.  Four  reclamation 
procedures  are  recommended  for  completion  prior 
to  implementation  of  irrigation  of  the  steppe  and 
include  in  the  order  of  their  priority:  ( 1 )  measures 
to  combat  soil  wind  erosion;  (2)  water-holding 
measures  to  retain  local  runoff  on  fields;  (3)  utiliza- 
tion of  groundwater  for  water  supply  and  irrigation; 
and  (4)  utilization  of  local  runoff  for  water  supply 


and  irrigation.  Only  upon  completion  of  these  mea- 
sures will  it  be  feasible  to  construct  the  following  ir- 
rigation projects  in  the  order  indicated:  ( 1 )  small 
irrigation  systems  on  the  Ob  River;  (2)  the  central 
unit  of  the  Kulunda  irrigation  system;  and  (3)  the 
peripheral  units  of  the  Kulunda  irrigation  system  in 
the  Pavlodar  Oblast.  (Josefson-USGS) 
W72-02101 


EFFECT  OF  WATER  LOSSES  FROM  IRRIGA- 
TION CANALS  ON  GROUNDWATERS  OF  THE 
ALEYSK  IRRIGATION  SYSTEM  (VLIYANIYE 
POTER'  VODY  IZ  OROSITEL'NYKH 
KANALOV  NA  GRUNTOVYYE  VODY 
ALEYSKOV  OROSITEL'NOY  SISTEMY), 
K.  Ya.  Fesko. 

In:  Kompleksnoye  osvoyeniye  vodnykh  resursov 
Obskogo  basseyna;  Izdatel'stvo  'Nauka', 
Novosibirsk,  USSR,  p  205-2  08,  1 970.  1  tab. 

Descriptors:  "Groundwater,  "Water  table,  "Water 
loss,  "Irrigation  systems,  "Irrigation  canals,  Irriga- 
tion practices,  Irrigation  water,  Irrigated  land, 
Water  distribution  (Applied),  Salts,  Salinity, 
Drainage,  Leaching. 

Identifiers:  "USSR,  "West  Siberia,  Altay  Territory, 
Aleysk,  Irrigation  rates. 

The  Aleysk  irrigation  system  in  the  Altay  Territory 
was  built  in  1935-38  and  covers  a  total  area  of 
about  1 1 ,000  hectares.  As  a  result  of  large  water 
losses  from  the  irrigation  network  and  use  of  exces- 
sive irrigation  rates  with  extremely  uneven  distribu- 
tion of  water  over  the  field,  the  level  of  the  ground- 
water in  the  growing  period  rises  at  an  average  rate 
of  0.9  to  4  cm/day.  Large  irrigation  canals  have  a 
direct  influence  on  the  groundwater  rise  to  a 
distance  of  more  than  300  m.  In  addition  to  possi- 
ble application  of  vertical  drainage,  three 
agrotechnical  measures  are  recommended  to 
reduce  and  prevent  groundwater  rise,  secondary 
salinization,  and  waterlogging  of  irrigated  lands: 
( 1 )  establishment  of  a  strict  sequence  of  water  use; 
(  2)  organization  of  an  efficient  hydrotechnical  ser- 
vice to  control  all  water  discharges  for  appropriate 
frequency  of  irrigation  water  application;  and  (3) 
adoption  of  a  system  to  improve  uniformity  of 
water  distribution  over  a  field.  (Josefson-USGS ) 
W72-02103 


RESPONSE  BY  IRRIGATED  GRAIN  SORGHUM 
TO  BROADCAST  GYPSUM  AND 

PHOSPHOROUS  ON  HEAVY  CLAY  SOIL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Deniliquin  (Australia).  Div.  of  Plant 
Industry. 

J.  C.  Noble,  and  C.  R.  Kleinig. 
Aust  J  Exp  Agr  Anim  Husb.  1  1  (48):  53-58.  Ilus. 
1971. 

Identifiers:  Australia,  Broadcast,  Clay,  Grain,  Gyp- 
sum, Heavy,  Irrigated,  Phosphorus,  Soil,  Sorghum- 
M,  Yield. 

In  2  successive  field  trials  at  Deniliquin,  New  South 
Wales,  irrigated  grain  sorghum  was  sown  at  3  rates 
of  gypsum  (0,  4,480,  and  8,960  lb/acre),  and  4 
rates  of  P  application  (0,  25,  50,  and  100  lb  an 
acre)  on  Billabong  clay,  a  brown  clay  common  on 
the  Riverine  Plain  of  south-eastern  Australia. 
There  was  a  significant  response  to  broadcast  gyp- 
sum in  terms  of  seedling  emergence,  tillering,  and 
panicle  production.  Furthermore,  there  was  a  posi- 
tive interaction  between  gypsum  and  P  response 
which  was  clearly  demonstrated  by  the  yield  of 
total  dry  matter  and  grain  in  the  1st  yr.  Although 
there  was  a  response  to  P  in  the  absence  of  gypsum, 
the  more  effective  use  of  P  on  the  gypsum  treat- 
ments, particularly  at  the  higher  rates  of  fertilizer 
application,  was  attributed  to  improved  soil  water 
storage.  In  the  2nd  yr,  the  residual  value  of  applied 
gypsum  was  greater  following  application  at  8,960 
lb  an  acre  than  at  4,480  lb  an  acre  during  the  previ- 
ous yr.  Residual  P  had  little  effect  in  the  yr  follow- 
ing application. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02117 


A  COMPARATIVE  STUDY  OF  TWO  METHODS 
OF  APPLYING  CCC  (  (2-CHLOROETHYL) 
TRIMETHYLAMMONIUM  CHLORIDE)  TO 
WHEAT, 

Sydney  Univ.  (Australia).  Dept.  of  Agronomy. 
L.  B.  Lowe,  and  O.  G.  Carter. 
Aust  J  Exp  Agr  Anim  Husb.  11  (48):  45-47.  1971. 
Identifiers:    Ammonium,    Chloride,    Chloroethyl- 
trimethyl,  Comparative,  Grain,  Lodging,  Methods, 
Wheat-M,  Yield. 

Wheat,  cv.  Timgalen,  was  grown  under  high  fertili- 
ty ( 225  kg  N/ha)  conditions  and  spray  irrigation. 
CCC  applied  either  as  a  powder  with  the  seed  or  as 
a  spray  at  jointing  (5.6  kg  CCC/ha)  increased  grain 
yield.  The  higher  grain  yield  was  a  result  of  preven- 
tion of  lodging,  of  a  greater  density  of  ear  bearing 
tillers,  and  of  more  grains  per  ear.  Spraying  was 
more  effective  than  banding  CCC  with  the  seed  and 
avoided  the  problem  associated  with  slower 
seedling  growth  and  increased  weed  competition.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02118 


MATHEMATICAL         FOUNDATIONS         FOR 
DESIGN:  CIVIL  ENGINEERING  SYSTEMS, 

Delaware  Univ.,  Newark,  N.  J.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-02127 


IRRIGATION   PLANNING   2:   CHOOSING   OP- 
TIMAL ACREAGES  WITHIN  A  SEASON, 

Montana     State      Univ.,     Bozeman.      Dept.     of 

Economics  and  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02130 


SECONDARY  ECONOMIC  EFFECTS  OF  IR- 
RIGATION ON  THE  COLORADO  HIGH 
PLAINS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02136 


YIELD  OF  COTTON  IN  RELATION  TO  RAIN- 
FALL IN  MADHYA  PRADESH, 

Jawaharlal  Nehru  Krishi  Vishwa  Vidyalaya,  Indore 
(India).  Coll.  of  Agriculture. 
Chokhey  Singh,  A.  Sheshagiri,  and  Y.  S.  Kapse. 
Indian  J  Agr  Sci.  40  (8):  678-684.  Illus.  1970. 
Identifiers:   Cotton-D,   Drainage,   India,   Madhya, 
Pradesh,  Rainfall,  Relation,  Soil,  Yield. 

The  relation  of  rainfall  to  cotton  yield  for  35  yr  at 
Indore  and  43  yr  at  Khandwa  was  studied.  High 
rainfall  at  the  time  of  sowing  and  germination  in 
June  at  Khandwa  favorably  influenced  the  yield  of 
cotton.  Higher  rainfall  at  the  time  of  vegetative 
growth  in  July,  Aug.,  Sept.  and  Oct.  adversely  af- 
fected the  yield  at  both  places,  with  greater  effects 
at  Indore  due  to  heavier  soils  and  poor  drainages- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02161 


RESPONSE  OF  ALFALFA  VARIETIES  TO  DIF- 
FERENT WATER  TABLE  DEPTHS  AT  VARI- 
OUS STAGES  OF  GROWTH, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

S.  D.  Rai,  S.  A.  Miller,  and  C.  N.  Hittle. 

Agron  J  63  (2):  33 1-333.  Illus.  1971. 

Identifiers:  Alfalfa-D,  Depths,  Growth,  Medicago- 

Sativa-D. 

Two  cultivars  of  alfalfa,  Medicago  sativa  L.,  'Ken- 
tucky Syn.  Z  sub  1'  and  'Narragansett'  were  grown 
in  glazed  tiles  90  cm  deep  with  water  tables  of  15, 
30,  and  45  cm  from  the  surface.  When  the  water  ta- 
bles were  raised  immediately  after  the  harvest,  the 
dry  matter  yield  was  drastically  reduced  in  both 
varieties.  No  significant  yield  difference  was  found 
when  the  treatments  were  applied  14  or  28  days 
after  harvest.  The  highest  yield  was  obtained  when 
water  table  was  held  45  cm  from  the  surface  and 
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when  applied  14  or  28  days  after  harvest-Copy- 
right 197 1 ,  Biological  Abstracts,  Inc. 
W72-02162 


CALIBRATION  OF  THE  'ELECTRONIC  T  SUB 
V  HUMIDOMETER  FOR  CEREALS:  PULSES 
AND  OLEAGINOUS  SEEDS,  (IN  RUMANIAN), 

Institutul  de  Cercetari  Pentru  Cereale  si  Plante 

Tehnice,  Fundulea  (Rumania). 

H.  Slusanschi. 

Inst  Cercet  Pentru  Cereale  Plante  Teh  Fund  Ser  C 

Amelior  Genet  Fiziol  Technol  Agr.  35:  48 1-489.  II- 

lus.  1967.  English  summary. 

Identifiers:  Calibration,  Cereals-M,  Electronic,  Hu- 

midometer.  Oleaginous,  Pulses-D,  Seeds,  T- 1 . 

The  water  content  of  seeds  was  determined  by 
variation  in  capacitance  of  an  electrolytic  con- 
denser and  registered  on  a  dial.  Numerous  samples 
were  analyzed  for  the  different  species.  The  regres- 
sion curve  representing  2  values  for  each  seed  spe- 
cies was  used  as  the  basis  for  calibrating  the  dial.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02164 


SOIL    WATER    EXTRACTION    BY    N-FERTI- 
LIZED  SPRING  WHEAT, 

Agricultural  Research  Service,  Mandan,  N.  D.  Soil 

and  Water  Conservation  Research  Div. 

J.  J.  Bond,  J.  F.  Power,  and  W.  O.  Willis. 

AgronJ.  63  (2):  280-283.  1971. 

Identifiers:   Extraction,  Fertilized,  Nitrogen,  Soil, 

Spring,  Wheat-M. 

Field  experiments  were  conducted  to  determine 
the  effect  of  applied  N  on  water  use  by  continu- 
ously cropped  spring  wheat.  Applied  N  increased 
vegetative  growth  and  soil  water  extraction  prior  to 
heading.  In  2  of  the  3  sample  years,  this  extraction 
of  the  soil  water  reserve  resulted  in  less  soil  water 
extraction  after  heading  by  the  N-fertilized  crop 
than  by  nonfertilized  crop.  Applied  N  did  not  in- 
crease depth  of  soil  water  extraction.  Overwinter 
recharge  of  soil  water  was  inversely  related  to  soil 
water  content  at  harvest. -Copyright  1 97 1 ,  Biologi- 
cal Abstracts,  Inc. 
W72-02165 


A  SELF-WATERING  SYSTEM  FOR  GROWING 
PLANTS  IN  POTTED  SOILS, 

Wisconsin  Univ.,  Madison:  Dept.  of  Soil  Science. 

S.  G.  Dolar,  and  D.  R.  Keeney. 

AgronJ.  63  (2):  334-338.  1971. 

Identifiers:    Avena-Sativa-M,    Growing,    Oats-M, 

Plants,  Potted,  Self,  Soils,  Watering. 

A  wick  culture  technique  for  growing  plants  in 
potted  soils  was  developed.  In  the  method 
described,  about  50  oat  (Avena  sativa  L.)  seeds  are 
sown  to  a  pot  and  are  grown  under  plant-growth 
room  conditions  for  about  4  wk.  Water  for  the 
plants  is  supplied  entirely  by  a  fiberglass  wick  ex- 
tending from  the  center  of  the  pot  into  a  glass 
cylinder.  The  technique  is  especially  adaptable  to 
micronutrient  element  studies.  It  has  several  ad- 
vantages over  the  ordinary  pot  culture  techniques 
for  growing  plants.  The  construction  materials  are 
available  and  inexpensive. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02166 


RESIDUAL  MINERAL  N  ACCUMULATION  IN 

SOIL  AND  ITS  UTILIZATION  BY  IRRIGATED 

CORN  (ZEA  MAYSL.), 

Agricultural    Experiment    Station,    Garden    City, 

Kans.  Soil  Fertility  Research. 

G.  M.  Herron,  A.  F.  Dreier,  A.  F.  Flowerday,  W.  L. 

Colville,  and  R.A.Olson. 

AgronJ.  63  (2):  322-327.  1971. 

Identifiers:     Accumulation,     Corn-M,     Irrigated, 

Leaching,  Mineral,  Nitrogen,  Residual,  Soil,  Zea- 

Mays-M. 

Field  experiments  on  fine  textured  soils  measured 
fertilizer  and  mineralized  soil  NH4-N  and  N03-N 


accumulation  in  the  rooting  profile  and  the  effec- 
tiveness with  which  this  residual  N  was  used  by  ir- 
rigated corn.  At  rates  of  1 68  and  252  kg  N/ha  there 
were  substantial  N  gains  in  the  1 80  cm  soil  profile 
with  only  limited  losses  apparent  below  that  depth. 
Delayed  fertilizer  application  resulted  in  greater 
crop  use  efficiency  and  more  residual  N  than  with 
preplant  application,  suggesting  greater  losses 
through  leaching  and  gaseous  evolution  with  the 
latter  in  early  spring  months  when  there  are  no 
crop  roots  for  rapid  absorption  of  N.  Smaller 
amounts  of  residual  N  remained  in  soil  after  corn 
grown  in  51  cm  rows  for  3  yr  than  with  72  and  102 
cm  row  widths,  corresponding  with  the  larger  yeilds 
obtained  and  heavier  N  utilization  with  5 1  cm  rows. 
Corn  grain  yield  was  related  to  residual  soil  N  when 
no  additional  fertilizer  was  used,  the  quantity  from 
60  cm  depth  being  proportionately  less  than  that  in 
the  1 80  cm  profile  but  still  quite  effective  as  indica- 
tor of  yield  potential  from  the  N  standpoint.  Use  of 
a  nitriffication  inhibitor  with  an  NH4  carrier  clearly 
served  a  useful  purpose  in  preserving  mineral  N  in 
irrigated  fine  textured  soils  to  the  eventual  benefit 
of  yield. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02167 


SOIL  MOISTURE  AS  AFFECTING  CERTAIN 
PHYSIOLOGO-BIOCHEMICAL  PROCESSES  IN 
WINTER  WHEAT  DURING  THE  AUTUMN- 
-WINTER  PERIOD,  (IN  RUSSIAN), 

Bulgarian   Academy  of  Sciences,  Sofia.  Inst,  of 

Genetics  and  Selection  of  Plants. 

G.  Salcheva. 

Rastenievod  Nauki.  7(1):  23-37.   1970.  English 

summary. 

Identifiers:     Autumn,     Biochemical,     Hardeness, 

Moisture,  Physiological  processes,  Soil,  Wheat-M, 

Winter,  Wintering. 

Soil  moisture  significantly  affects  the  amount  of 
free  and  bound  water  and  the  supply  of  protective 
substances  in  cells.  Decreased  soil  moisture  during 
hardening  and  over-protective  substances  in  cells. 
Decreased  soil  moisture  during  hardening  and 
over-wintering  stimulated  the  enhancement  of  the 
bound  water  and  soluble  sugars  in  leaves  and  in  til- 
lering. A  higher  content  of  bound  water  and  soluble 
sugars,  namely  of  leaves  and  knot  of  tillering, 
characterizes  the  frost  resistant  'No  14'  in  com- 
parison with  the  nonresistant  'No  159'  wheat.  High 
moisture  content  adversely  affects  both  varieties. 
Wheat  plants  developing  at  reduced  soil  moisture 
in  the  autumn  and  winter  seasons  are  distinguished 
with  enhanced  protein  N  and  free  amino  acids  and 
particularly  proline  content  of  the  tillering  knot.  In- 
creased moisture  decreased  the  protein  content. 
Proline  synthesis  in  dehydrated  cells  results  in  an 
accumulation  of  sugars.  An  artificial  enrichment  in 
saccharose  sharply  increases  the  amount  of  free 
proline  and  frost-hardiness  of  wheat  plants.  One- 
sided accumulation  of  free  proline  in  cells  in  the 
absence  of  more  sugars  does  not  bring  about  an 
enhanced  frost-hardiness  of  plants.  Pre-seeding  N, 
P  and  K  fertilization  favorably  affects  in  the  au- 
tumn-winter season  the  content  of  sugar,  protein 
and  free  proline  of  plants.  The  harmful  effect  of 
high  soil  moisture  on  the  readiness  of  winter  wheat 
for  overwintering  may  be  reduced  to  a  great  extent 
through  mineral  fertilizers.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02168 


ECOLOGICAL  STUDY  OF  IRRIGATION 
METHOD  OF  RICE  PLANT:  INFLUENCE  OF 
UNDERGROUND  WATER  LEVEL  AND  RAIN- 
FALL IN  RICE  GROWING  SEASON  ON  THE 
GROWTH  OF  RICE  PLANT,  (IN  JAPANESE), 
Ministry  of  Agriculture  and  Forestry,  Konosu 
(Japan).  Central  Agricultural  Experiment  Station. 
Ichiro  Tanaka. 

J  Cent  Agr  Exp  Sta.  14.  1 17-166.  Illus.  1970.  En- 
glish summary. 

Identifiers:  Ecological,  Growing,  Growth,  Irriga- 
tion, Japan,  Method,  Plant,  Rainfall,  Rice-M, 
Season,  Underground  water. 


The  effect  of  irrigation  method  on  rice  yield  de- 
pended on  whether  the  N  content  of  the  plants  was 
affected  by  variations  in  the  underground  water 
level  and  whether  the  rainfall  amount  approached 
the  optimum  content  of  N  under  the  climatic  con- 
ditions. However,  the  effects  of  intermittent  irriga- 
tion and  late  flooded  irrigation  on  the  nutrient  up- 
take and  the  rice  yield  did  not  depend  on  the  plow- 
ing depth,  the  plant  density  and  rice  variety.  When 
rice  plants  are  grown  with  large  amounts  of  fertil- 
izer, regulation  of  the  N  absorption  is  most  impor- 
tant in  order  to  keep  the  plant  healthy  under  varia- 
ble climatic  conditions.  Since  the  mineral  N  in  the 
soil  is  reduced  by  intermittent  irrigation  in  which 
repeated  oxidation  and  reduction  accelerate 
denitrification,  an  irrigation  system  may  play  a  sig- 
nificant role  in  stabilizing  rice  production.  When, 
however,  the  rice  plants  are  grown  with  a  small 
amount  of  fertilizer,  intermittent  irrigation  may 
result  in  decreased  yield  as  compared  to  customary 
flooded  irrigation  except  on  the  soil  where  harmful 
substances  generate  under  flooded  conditions.  The 
emphasis  on  irrigation  management  in  rice  cultiva- 
tion with  heavy  fertilization  such  as  is  commonly 
practiced  in  Japan  should  be  on  regulating  the  N 
uptake  rather  than  on  maintaining  the  soil  fertility.- 
-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02169 


STUDD2S  IN  WATER  RELATIONS  OF  RICE:  V. 
EFFECT  OF  VARYING  WATER  REGIMES  ON 
THE  GROWTH  OF  MAIN  SHOOT  IN  INDICA 
RICE, 

Calcutta  Univ.  (India).  Coll.  of  Agriculture. 

P.  K.  Sen,  and  D.  K.  Das  Gupta. 

Indian  J  Agr  Sci.  40  (8):  746-755.  Illus.  1970. 

Identifiers:  Development,  Growth,  Indica  rice,  In- 

ternode,  Length,  Regimes,  Rice-M,  Shoot. 

The  internodes  developed  in  quick  succession  from 
the  base  to  the  apex,  the  relative  growth  rates  in- 
creasing with  a  higher  position  of  the  internode  on 
the  main  shoot.  A  linear  function  between  the  rela- 
tive growth  rate  and  the  internode  number  was  ob- 
served. Irrespective  of  the  varieties  and  seasons, 
the  final  length  of  the  internodes  and  the  main 
shoot,  and  the  grain  yield/plant  were  minimum 
under  deficient  water  supply  and  maximum  under 
differential  supply  of  water  at  various  stages  of 
growth,  with  shallow  submergence  only  during  the 
tillering  phase.  A  positive  correlation  exists 
between  the  relative  rates  of  stem  elongation  and 
yield,  making  it  possible  to  predict  yield  on  the 
basis  of  stem  growth-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02170 


INTERCULTURE    IN    TRANSPLANTED    RICE 
(ORYZA  SATIVA  L.), 

Indian  Agricultural  Research  Inst.,  Ranchi  (India). 
S.  K.  Roy,  S.  Saran,  and  N.  C.  Das. 
Indian  J  Agr  Sci.  40  (8):  697-701.  1970. 
Identifiers:  Culture,  Oryza-Stiva-M,  Rice-M,  Ro- 
tary, Transplanted,  Weeder. 

Rotary-weeding  and  hand-weeding  were  com- 
pared. Hand-weeding  was  as  good  as  inter-cultur- 
ing  by  rotary-weeder  for  increasing  yield.  Biweekly 
rotary-weeding  was  effective  and  economical 
under  rainfed  conditions.  The  response  of  trans- 
planted rice  to  inter-cultural  treatments  under 
satisfactory  and  well-distributed  rainfall  was 
negligible;  under  erratic  and  inadequate  rainfall,  it 
was  significant  due  to  variations  in  the  weed  popu- 
lation, which  was  affected  by  rainfall  frequency. 
Biweekly  rotary-weeding  and  hand-weeding  gave 
26.9%  and  18%  more  yields  than  the  control. - 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-02171 


UPTAKE  OF  NITROGEN  AND  PHOSPHORUS 
BY  PADDY  UNDER  WATER-LOGGED  CONDI- 
TION, 

Agriculture  Coll.,  Kanpur  (India). 
A.  N.  Pathak,  and  G.  N.  Singh. 
AgraUnivJResSci.  17  (3):  81-84.  Illus.  1968. 
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Identifiers:  Nitrogen,  Paddy-M,  Phosphorus,  Up- 
take. 

A  pot  culture  experiment  on  paddy  under  water- 
logged conditions  using  N  and  P  at  the  rate  of 
0,30,60  lb/acre  was  laid  out.  The  NH4-N  in  the  soil 
and  the  standing  water  increased  with  increasing 
doses  of  N  and  P.  The  value  of  available  P  in- 
creased up  to  72  days  of  plant  growth,  which  also 
increased  with  the  increase  in  the  doses  of  N  and  P 
in  the  soil.  The  uptake  of  N  and  P  by  plants  in- 
creased with  the  increase  in  the  application  of  P 
and  N  respectively.  The  yield  of  paddy  was  highest 
at  N30  P30  level. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7  2-02 172 


OSMOTIC  PRESSURE  IN  RELATION  TO  THE 
GROWTH  OF  BARLEY  PLANTS  IN  SALINE 
AND  ALKALI  SOILS, 

Allahabad  Univ.  (India).  Dept.  of  Chemistry. 

S.  G.  Misra,  and  D.  P.  Sharma. 

Vijnana   Parishad   Anusandhan    Patrika.    10   (3): 

131-135.  1967  (Engl.  sum.). 

Identifiers:    Alkali,   Barley-M,   Growth,   Osmotic, 

Plants,  Pressure,  Saline,  Soils. 

The  growth  of  barley  takes  place  up  to  an  osmotic 
pressure  (O.P.)  of  1.02  in  saline  soil  and  1.15  in  al- 
kali soil.  If  K-soils  are  prepared  out  of  these  soils, 
the  respective  osmotic  pressures  are  0.36  and  0.32. 
These  derivative  soils  should  produce  similar 
growth  of  barley  but  no  growth  takes  place  in  the 
K-soil  derived  from  alkali  soil.  Thus  the  osmotic 
pressure  and  the  nature  of  cation  saturating  the 
exchange-complex  affect  barley  growth. --Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-02173 


PERFORMANCE      OF       MEXICAN       DWARF 
WHEATS, 

Agriculture  Coll.,  Kanpur  (India). 

P.  S.  Bhatnagar,  and  B.  S.  Mathur. 

Indian  J  Genet  Plant  Breed.  27(2):  264-270.  1 967. 

Identifiers:  Dwarf,  Mexican,  Wheats-M,  Irrigation. 

The  Mexican  dwarf  cultivars  'Sonora  64,'  'Sonora 
63'  and  'Lerma  Rojo  64'  respond  to  higher  levels  of 
fertility  and  being  stiff-strawed  and  short  in  stature, 
can  withstand  high  winds  and  do  not  lodge.  With 
improved  technology,  e.g.,  shallower  seeding  (5 
cm),  slightly  higher  seed  rate,  (100  kg/ha),  early 
1st  irrigation  (after  3  wk  of  seeding),  2  irrigations 
during  reproductive  phase  and  immediate  harvest- 
ing after  maturity,  these  varieties  are  capable  of 
giving  much  higher  yields. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02174 


GENETIC  DESTRUCTION  OF  YIELD  BAR- 
RIERS IN  CEREALS, 

Indian  Agricultural  Research  Inst.,  New  Delhi. 
M.  S.  Swaminathan. 

Indian  J  Genet  Plant  Breed.  27(2):  165-168.  1967. 
Identifiers:  Barriers,  Cereals,  Destruction,  Genetic, 
Maize-M,  Yield. 

The  produced  composites  are  as  high  yielding  as 
former  hybrids.  They  also  possess  a  high  degree  of 
resistance  to  the  principal  diseases  and  considera- 
ble tolerance  to  drought.  Asa  result  of  the  develop- 
ment and  release  of  the  composite  varieties,  it 
would  be  possible  to  cover  the  entire  area  of  about 
5  million  ha  under  maize  with  high  yielding  hybrids 
and  varieties  within  a  few  years.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02175 


EFFECTS  OF  LEAF  ORIENTATION  ON  LEAF 
RESISTANCE  TO  WATER  VAPOR  DIFFUSION 
IN    SOYBEAN     (GLYCINE     MAX     L.     MERR) 

LEAVES, 

Guelph  Univ.  (Ontario).  Dept.  of  Crop  Science. 

K.  R.  Stevenson,  and  R.  H.  Shaw. 

AgronJ.  63  (2):  327-329.  1971. 


Identifiers:  Bean-D,  Diffusion,  Glycine-Max-D, 
Leaf,  Leaves,  Orientation,  Resistance,  Soy,  Tem- 
perature, Vapor. 

Soybeans  (G.  max  L.  Merr)  were  grown  in  75-liter 
potometers  within  an  area  that  could  be  covered  by 
a  movable  shed  during  rainfall  periods.  Leaves  on  3 
of  10  plants  in  each  potometer  were  tied  upright, 
while  leaves  on  the  other  plants  were  left  naturally 
exposed.  Two  soil  moisture  levels  were  used.  The 
leaf  resistance  values  for  upright  leaves  were  less 
than  those  of  naturally  exposed  leaves  on  8  of  the  9 
sunny  days  and  averaged  1.38  sec/cm  less. 
Similarly,  leaf  temperature  were  less  for  upright 
leaves.  On  overcast  days,  leaf  orientation  had  no  ef- 
fect on  leaf  resistances  or  temperatures.  These  dif- 
ferences were  measured  on  individual  plants  and 
not  on  whole  canopies.  The  data  suggests,  however, 
that  less  leaf  resistance  to  water  vapor  diffusion  and 
lower  temperatures  of  leaves  would  occur  in 
soybean  canopies  with  upright  leaves  and  that  this 
characteristic  could  be  a  worthwhile  objective  in 
breeding  soybean  varieties  with  tolerance  to 
moisture  stress.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02176 


RAPID     FIELD     MEASUREMENT     OF     LEAF 
WATER  POTENTIAL  IN  SOYBEAN, 

Pahlavi    Univ.,    Shiraz    (Iran).    Dept.    of    Crop 

Science. 

J.  S.  Boyer,  and  S.  R.  Ghorashy. 

AgronJ.  63  (2):  344-345.  Illus.  1971. 

Identifiers:  Bean-D,  Field,  Glycine-Max-D,  Leaf, 

Measurement,  Potential,  Soy. 

Leaf  water  potentials  of  soybeans  (Glycine  max  L. 
Merr.)  were  compared  by  2  methods,  the  pressure 
chamber  and  the  thermocouple  psychrometer.  A 
correlation  coefficient  of  0.957  was  found  for  the  2 
methods  at  leaf  water  potentials  ranging  from  -3  to 
-25  bars.  The  pressure  chamber  method  was  used 
to  measure  the  leaf  water  potential  of  several  hun- 
dred soybean  plants  in  different  cultural  studies  in 
1969  at  Urbana,  Illinois  and  found  to  be  a  rapid,  ef- 
ficient method. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02177 


ENERGY  AND  C02  BALANCE  OF  AN  IR- 
RIGATED SUGAR  BEET  (BETA  VULGARIS) 
FIELD  IN  THE  GREAT  PLAINS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of  Soil 
and  Crop  Science. 

K.  W.  Brown,  and  Norman  J.  Rosenberg. 
AgronJ.  63  (2):  207-213.  1971. 
Identifiers:  Balance,  Beet-D,  Beta-Vulgaris-D,  Car- 
bon, Energy,  Field,  Great,  Irrigated,  Oxide,  Plains, 
Resistance,  Stomatal,  Sugar. 

The  fluxes  of  latent  heat  and  C02  above  an  ir- 
rigated sugar  beet  (B.  vulgaris)  field  in  the  North 
Platte  Valley  of  Nebraska  were  calculated  by 
means  of  the  energy  balance.  The  advection  of  sen- 
sible heat  to  the  field  was  large  only  when  strong 
dry  winds  predominated  or  when  the  field  acted  as 
a  leading  edge  of  the  irrigated  river  valley.  There 
was  little  evidence  of  midday  depression  in  sugar 
beet  photosyntbetic  rate.  Contrary  to  reported 
aerodynamic  evaluations  of  C02  flux  in  the  field, 
the  energy  balance  calculations  do  not  reveal  a 
relationship  between  wind  speed  and  C02  flux,  ex- 
cept for  a  negative  correlation  during  a  dry  windy 
period.  This  decrease  was  attributed  to  increased 
stomatal  resistance.  The  crop  appeared  to  be  light- 
saturated  at  0.8  cal  cm-2  min-1  short  wave  radia- 
tion. When  C02  flux  is  corrected  for  soil  C02 
emission  and  plant  respiration,  agreement  with 
plant  sampling  measurements  of  dry  matter  in- 
crease is  good.  Water  use  ranged  from  171  g  per  g 
dry  matter  fixed  on  a  cloudy  day  to  an  average  of 
365  g  per  g  dry  matter  fixed  on  clear  days.  Since 
the  sugar  beet  crop  is  saturated  at  less  than  full  sun- 
light, water  use  is  greater  than  is  necessary  for  the 
production  obtained. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02178 


CHANGES  IN  THE  RATIO  BETWEEN  SUGAR 
BEET  EVAPOTRANSPIRATION  AND  PAN 
EVAPORATION  DURING  THE  GROWING 
SEASON, 

Hebrew  Univ.,  Rehovoth  (Israel).  Faculty  of 
Agriculture. 

B.  Gornat,  D.  Goldberg,  and  D.  Sadan. 
AgronJ.  63  (2):  256-258.  1971. 
Identifiers:  Beet-D,  Evapo,  Evaporation,  Growing, 
Irrigation,  Pan,  Ratio,  Season,  Sugar,  Transpira- 
tion. 

Evapotranspiration  by  sugar  beets  and  evaporation 
from  a  Class  A  pan  were  measured  at  4-  and  6-day 
intervals  during  the  period  Nov-May.  Plant 
development  and  the  progressive  coverage  of  the 
ground  by  foliage  were  also  followed.  The  ratio 
between  evapotranspiration  and  evaporation, 
which  might  be  used  as  an  indicator  of  how  much 
irrigation  water  to  apply,  changed  during  the 
course  of  the  growing  season.  This  change  was  in- 
dependent of  plant  development  or  ground  cover, 
but  was  related  to  evaporative  conditions,  and  even 
more  so  to  the  moisture  content  of  the  upper  soil 
layer.  The  effect  of  these  2  factors  on  the  change  in 
the  ratio  was  linear. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02179 


PERENNIAL  IRRIGATED  PASTURES:  I. 
PLANT,  SOIL  WATER,  AND  ANIMAL  RESPON- 
SES UNDER  ROTATIONAL  AND  CONTINUOUS 
GRAZING, 

California  Univ.,  Davis.  Dept.  of  Water  Science. 
C.  A.  Raguse,  D.  W.  Henderson,  and  J.  L.  Hull. 
AgronJ.  63  (2):  306-308.  1971. 
Identifiers:  Animal,  Clover-D,  Dactylis-Glomerata- 
M,  Grass-M,  Grazing,  Irrigated,  Ladino,  Lolium- 
Perenne-M,  Orchard,  Pastures,  Perennial,  Plant, 
Rotational,     Rye,     Soil,     Strawberry,     Trifolium- 
Fragiferum-D,Trifolium-Repens-D. 

Continuous  grazing  favored  strawberry  clover 
(Trifolium  fragiferum  L.  'Salina'),  and  rotational 
grazing  (5-field;  I-wk  grazing,  4-wk  recovery) 
favored  Ladino  clover  (T.  repens  L.)  in  a  sward 
containing  Ladino  clover,  'Salina'  strawberry 
clover,  orchard-grass  (Dactylis  glomerata  L.),  and 
perennial  ryegrass  (Lolium  perenne  L.).  A  2-field 
rotation  (1-wk,  1-wk)  favored  strawberry  clover 
but  had  less  influence  on  botanical  composition 
than  either  5-field  rotation  or  continuous  grazing. 
Continuous  grazing  resulted  in  a  higher  percentage 
of  plant  cover  than  did  5-field  rotational  grazing. 
Yields  of  beef  per  unit  area  were  similar  under  the 
3  systems.  Water  infiltration  increased  progressive- 
ly during  the  4  yr  of  the  experiment,  and  final  infil- 
tration rates  were  2-3  cm/hr  in  both  continuous  and 
rotationally  grazed  pastures. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W7  2-02 180 


RANGE  RESOURCES  OF  ICELAND, 

Agricultural  Research  Inst.,  Reykjavik  (Iceland). 

I.  Thorsteinsson,  G.  Olafsson,  and  G.  M.  Van  Dyne. 

24  (2):  86-93.  Illus.  Map.  1971. 

Identifiers:    Horse,    Iceland,    Range,    Resources, 

Sheep. 

Animal  agriculture  in  Iceland  is  second  only  to 
fisheries.  At  least  half  the  forage  consumed  by  large 
herbivorous  animals  conies  from  rangelands.  Dur- 
ing the  period  June-Sept,  most  of  the  sheep  and 
large  numbers  of  unbroken  horses  graze  on  moun- 
tain ranges  where  they  roam  freely  in  large  grazing 
districts  or  commons.  There  is  urgent  need  for  land 
reclamation  and  range  improvement.  Only  25%  of 
the  country  is  covered  with  vegetation,  much  of 
which  does  not  provide  adequate  protection 
against  soil  erosion  and  has  low  carrying  capacity. 
With  increasing  population  and  demands  upon  ran- 
gelands for  food  production,  an  aggressive  program 
of  rangeland  improvement  and  management,  sup- 
ported by  adequate  research,  is  essential. -Copy- 
right 1 97  I ,  Biological  Abstracts,  Inc. 
W72-02I81 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Conservation  in  Agriculture — Group  3F 


A  HYDROSTATIC  LYSIMETER  TO  MEASURE 
EVAPOTRANSPIRATION  UNDER  REMOTE 
FIELD  CONDITIONS, 

Laurentian   Univ.,   Sudbury   (Ontario).   Dept.   of 

For  primary  bibliographic  entry  see  Field  02  D. 
W72-02187 

SOUTH  AFRICA  AND  ITS  WATER  PROBLEM 
(LAFRIQUE  DU  SUD  ET  LE  PROBLEME  DE 
L'EAU), 

For  primary  bibliographic  entry  see  Field  04A. 
W72-02209 

A  CRITIQUE  OF  THE  CONCEPT  OF  GROW- 
ING SEASON, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Geography. 
Jen-hu  Chang. 

Professional  Geographer,  Vol  23,  No  4,  p  337-340, 
October  197 1 .  1  fig,  2  tab,  8  ref. 

Descriptors:  Tropical  regions,  *Solar  radiation, 
*Crop  production,  *Photosynthesis,  *Moisture 
stress,  Trees,  Ecological  distribution,  Biomass, 
Evapotranspiration,  Water  balance,  Leaves,  Cli- 
matic data,  Temperature. 

Identifiers:  *Growing  season,  *Potential 
evapotranspiration,  *Water  use  efficiency. 

The  growing  season  length  of  any  given  region  is 
defined  as  the  number  of  consecutive  frost-free 
days  per  year.  Agricultural  potential  has  been  as- 
sumed directly  proportional  to  growing  season,  and 
it  is  through  this  reasoning  that  many  people  have 
concluded  that  the  frost-free  topics  with  their  luxu- 
riance of  natural  vegetation,  are  areas  of  great 
agricultural  potential.  It  is  argued  that  this  conclu- 
sion is  false  and  arose  as  a  result  of  a  number  of  fal- 
lacious assumptions.  The  concept  of  growing 
season  makes  no  reference  to  any  particular  crop, 
and  many  crops  of  high  economic  value  have  prac- 
tically no  growing  season  in  the  tropics.  There  are  2 
essential  physical  and  physiological  differences 
between  perennial  trees  and  annual  herbaceous 
crops:  (1)  agriculture  attempts  to  achieve  a  high 
ratio  between  net  photosynthesis  and  standing  crop 
biomass  while  natural  strategies  are  directed 
toward  a  reverse  efficiency;  (2)  leaf  geometry  of 
herbaceous  crops  results  in  a  lower  efficiency  of 
sunlight  utilization  than  that  of  stratified  tree  cano- 
pies. A  review  of  average  annual  solar  radiation  in 
tropical  and  temperate  areas  reveals  that  tempera- 
ture regions  receive  100-150  langleys/year  more 
than  tropical  regions.  Plant  growth  is  strongly  de- 
pendent on  day  length,  which  increases  with 
latitude  during  summer  months.  Finally,  many 
tropical  regions  have  a  low  double  cropping  index 
because  of  greater  drought  periods  than  previously 
estimated  and  because  crop  water  use  efficiencies 
are  much  lower.  (Casey-Arizona) 
W72-02211 


SEASONAL     EFFECTS     ON     SOIL     DRYING 
AFTER  IRRIGATION, 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-02217 


Mulches  have  been  used  for  evaporation  suppres- 
sion in  facilitating  vegetable  production  under  arid 
lands  conditions.  A  study  was  undertaken  in  order 
to  evaluate  the  effectiveness  of  plastic  aprons,  sup- 
plied by  the  FAO,  as  compared  to  gravel  mulches. 
The  vinyl  aprons  were  6  mils  thick  and  about  1 
meter  square.  Squash  plants  (Cucurbita  pepo) 
were  planted  with  gravel  or  plastic  aprons  or  in 
bare  areas  and  under  different  watering  schedules. 
The  yields  under  plastic  aprons  were  considerably 
greater  than  under  gravel  and  required  slightly  less 
water.  Bare  soil  yields  lagged  far  behind.  Soil  tem- 
peratures under  the  plastic  aprons  were  con- 
sistently higher  over  24  hours  than  bare  soil,  which 
within  limits,  would  facilitate  faster  crop  growth. 
Additionally,  the  apron  collects  and  diverts  rainfall 
to  the  plant.  The  vinyl  used  lasts  only  2  seasons, 
and  gravel  would  probably  be  a  more  suitable 
mulch  for  developing  countries  where  capital  is 
scarce.  (See  also  W72-02212)  (Casey-Arizona) 
W72-02221 


MULCHING  TECHNIQUES  FOR  ARID  LANDS 
VEGETABLE  PRODUCTION, 

Arizona  Univ.,  Tucson.  Dept.  of  Horticulture. 
R.  W.  Peebles,  and  N.  F.  Oebker. 
In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971,Tempe,  Vol  l,p  133-142,  1971. 
4  tab,  4  ref. 

Descriptors:  *Mulching,  *Horticultural  crops, 
•Evaporation  control,  *Crop  response,  *Arid 
lands,  Arizona,  Rainfall,  Water  conservation.  Soil 
management,  Soil  surfaces,  Water  management 
(Applied),  Plastics,  Gravels,  Soil  temperature, 
Vegetable  crops. 


OPTIMAL  UTILIZATION  OF  PLAYA  LAKE 
WATER  IN  IRRIGATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
M.  J.  Dvoracek,  and  T.  G.  Roefs. 
In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971,  Tempe,  Vol  1,  p  301-312,  1971. 
10  ref. 

Descriptors:  *Playas,  *Water  sources,  *Dynamic 
programming,  *Stochastic  processes,  *  Rainfall,  Ir- 
rigation water,  Semiarid  climates,  Model  studies, 
Mathematical  models,  Crop  response,  Timing, 
Probability. 

Playa  lakes  usually  occur  in  arid  or  semiarid  re- 
gions where  lands  are  flat  and  there  is  an  absence  of 
well-developed  surface  drainage  nets.  They  are 
usually  filled  by  surface  runoff  from  highly  erratic 
precipitation  patterns.  There  are  about  20,000  of 
them  in  the  high  plains  of  Texas  and  their  volume 
of  storage  is  an  estimated  2.5-3  maf.  As  such,  they 
represent  a  major  underutilized  water  source.  The 
major  drawbacks  to  their  utilization  are  high 
evaporation  losses,  questionable  depth-area  rela- 
tions and  the  stochastic  nature  of  the  rainfall 
source.  This  paper  assumes  that  the  water  is  availa- 
ble and  presents  a  dynamic  programming  model 
useful  in  determining  the  optimal  utilization  of  the 
water  for  irrigation.  If  irrigation  is  the  major  use,  its 
timing  of  application  is  of  paramount  importance. 
A  deterministic  dynamic  programming  model, 
utilizing  the  state  variables  of  antecedent  soil 
moisture  and  amount  of  available  water,  is 
presented,  and  provides  the  time  and  amount  of  ir- 
rigation required  to  maximize  crop  response.  A 
better  stochastic  model  is  also  presented  which 
considers  rainfall  probability  and  resulting  lake 
filling.  The  models  are  only  first  attempts  and  do 
not  incorporate  all  possible  variables.  (See  also 
W72-0221  2)  (Casey-Arizona) 
W72-02231 

USE  AND  ABUSE  OF  SOUTHWESTERN 
RIVERS.  THE  PUEBLO  DWELLER, 

American  Foundation,  Inc.,  Dragoon,  Ariz. 
C.C.  DiPeso. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  2  2-23,  1971, Tempe,  Vol  l,p  381-385.  6  ref. 

Descriptors:  'History,  *Arid  lands,  *  Water 
resources  development,  'Irrigation  systems,  'Soil 
conservation,  Irrigation  practices,  Rainfall,  Modes 
of  action,  Dendritic,  River  basins,  Valleys,  Ex- 
ploitation. 
Identifiers:  'Pre-Columbian  technology. 

In  response  to  the  20th  century  crisis  of  environ- 
mental destruction  by  unrestricted  technological 
exploitation,  some  archaeologists  are  studying  al- 


ternative modes  of  resource  development  as  prac- 
ticed by  earlier  men.  The  Pueblo  Indians  of  the  arid 
southwestern  deserts  were  basically  upland  corn 
farmers,  who,  after  A.D.  1000,  found  it  necessary 
to  exploit  their  environment  because  of  varying 
combinations  of  climatic  change  and  increased 
population  pressures.  In  the  northeastern  part  of 
the  state  of  Chihuahua,  urban  engineers,  ca  1050, 
harnessed  the  entire  Casas  Grandes  dendritic  pat- 
tern by  installing  a  set  of  linked  hydraulic  appoint- 
ments which  included  various  upslope  protective 
devices  such  as  linear  border,  check  dams  and 
riverside  and  hillside  terraces.  Not  only  were  they 
able  to  visualize  an  entire  dendritic  pattern  as  the 
target  area,  but  also  they  were  able  to  conceive  of 
rainfall  and  topsoil  as  a  single  factor  in  their  control 
designs.  Although  large  amounts  of  human  labor 
were  needed  to  construct  and  maintain  these 
systems,  few  raw  materials  were  needed.  When  the 
mountain-born  waters  reached  the  lower  valleys, 
they  were  clear  and  sluggish,  did  not  flood  the  bot- 
tomlands, and  because  of  the  reduced  speed,  could 
easily  be  diverted  into  canals  and  reservoirs,  sup- 
plying the  cities  with  domestic  water  and  the  far- 
mers with  irrigation  water.  Many  further  studies  are 
needed  of  these  pre-Columbian  systems.  (See  also 
W72-02212)  (Casey- Arizona) 
W72-02236 

USE     AND     ABUSE     OF     SOUTHWESTERN 
RIVERS.  HISTORIC  MAN-THE  SPANIARD, 

Southwestern  Mission  Research  Center,  Tucson, 

Ariz. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02237 


THE  INFLUENCE  OF  BUSH  VELD  TREES  ON 
THE  PRODUCTIVITY  OF  PANICUM-MAXIMU- 
M-M:  A  PRELIMINARY  REPORT, 

O.  J.  H.  Bosch,  and  J.  J.  P.  Van  Wyk. 

Proc  Grassl  Soc  S  Afr.  5:  1970.  69-74. 

Identifiers:    Acacia-Senegal-D,    Acacia-Tortilis-D, 

Boscia-Albitrunca-D,     Bush,    Combretum-Apicu- 

latum-D,  Light,  Moisture,  Panicum-Maximum-M, 

Productivity,  Shading,  Soil,  Trees,  Veld. 

W72-02239 

TROPICAL  PRODUCTION  OF  VEGETABLE 
CROPS, 

J.E.  Knott. 

Hortscience.  6  ( 1  Sec  1):  1971.22-23. 
Identifiers:  FIERSCabbage-D,  Cajanus-Cajan-D, 
Carrot-D,  Cauliflower-D,  Crops,  Fungicide,  Hu- 
midity, Insecticide,  Pachyrrhizus-Erosus-D,  Potato- 
D,  Production,  Rain,  Sechium-Edule-D,  Storm, 
Temperature,  Tetragonolobus-Purpureus-D,  Trop- 
ical, Vegetable. 
W72-02241 


USE  OF  CONTROLLED  ENVIRONMENT  FOR 
VEGETABLE  PRODUCTION  IN  DESERT  RE- 
GIONS OF  THE  WORLD, 

M.  H.  Jensen,  and  MA.  Teran. 
Hortscience.  6  ( 1  Sec  1 ):  1 97 1 .  33-36. 
Identifiers:  Controlled,  Copper,  Desert,  Disease, 
Environment,      Insect,      Insecticide,      Irrigation, 
Malathion,  Nutrient,  Planting,  Production,  Ripen- 
ing,  Solution,   Sulfate,   Temperature,   Vegetable, 
World. 
W72-02243 


THE  EFFECTS  OF  COBALT  AND  COPPER 
TREATMENT  ON  THE  WEIGHT  GAINS  AND 
BLOOD  CONSTITUENTS  OF  CATTLE  IN 
KENYA, 

D.  A.  Howard. 

Vet  Rec.  87(25):  1970.771-774. 
Identifiers:    Blood,   Cattle,   Cobalt,   Constituents, 
Copper,  Growth,  Injections,  Kenya,  Pasture,  Pel- 
lets, Rain,  Treatment,  Weight. 
W72-02244 
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Group  3F — Conservation  in  Agriculture 


DRYLAND   AGRICULTURE    IN    CALIFORNIA 
GRAIN  CROPPING  WITH  WINTER  RAINFALL, 

R.  E.  Luebs. 

Calif  Agr.  24(12):  1970.  12-13. 

Identifiers:     Agriculture,     Barley-M,     California, 

Cropping,   Dryland,   Fertilizer,   Grain,   Nitrogen, 

Rainfall,  Winter,  Yield. 

W72-02245 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


MOVEMENT   AND   ADSORPTION   OF   PESTI- 
CIDES IN  STERILIZED  SOIL  COLUMNS, 

Florida     Univ.,     Gainsville.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01697 


ENHANCEMENT  OF  ECOLOGIC  AND 
AESTHETIC  VALUES  OF  WATER  AS- 
SOCIATED WITH  INTERSTATE  HIGHWAYS, 

Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-01698 


HYDROLOGIC       CHARACTERIZATION       OF 
FORESTED  WATERSHEDS  IN  ARIZONA, 

Arizona  Univ.,  Tuscon. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-01702 


PUMPED  STORAGE:  STATE-OF-THE-ART. 

For  primary  bibliographic  entry  see  Field  08C. 
W7  2-01 771 


MODEL  FOR  FLOW  AUGMENTATION  ANAL- 

YSIS-AN  OVERVIEW, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01874 


LOW  COST  STORM  DRAINAGE  WITH  PAVED 
CHANNELS, 

Director  of  Public  Works,  Rockford,  III. 

C.  Wendell,  and  R.  E.  Emmons. 

Public  Works,  Vol  101,  No.  4,  p  110-111,  April, 

1970,  3  fig. 

Descriptors:  *Storm  drains,  'Channel  improve- 
ment, Drainage  patterns,  Surface  drainage, 
Concrete,  Economics,  Land  reclamation,  Parks, 
Costs,  Illinois,  Cities,  Urbanization. 
Identifiers:  *Paved  channels,  Streets,  *Urban 
drainage,  *  Rockford  (III). 

Major  community  public  works  improvements  for 
storm  water  removal  are  often  limited  by  available 
funds.  Rockford,  Illinois  solved  a  problem  of  this 
type  by  the  use  of  open  paved  drainage  channels  in- 
stead of  the  conventional  storm  sewers.  This  en- 
gineering approach  saved  the  city  nearly  45%  of 
the  estimated  cost  for  the  project  and  more  impor- 
tant permitted  the  initation  of  this  important  im- 
provement. The  area  in  question  was  considered  by 
many  as  being  nearly  as  1 60  acre  swamp  not  fit  to 
preserve.  Two  previous  bond  issues  to  obtain  funds 
for  this  project  were  not  approved  by  the  citizens. 
The  low  cost,  open,  paved  channel  approach  finally 
won  approval  and  the  necessary  funds  were  ob- 
tained. The  total  cost  of  the  system  was  less  than  $4 
million.  The  result  has  been  a  realization  of  the  full 
potential  of  the  area,  parks  have  been  built,  streets 
paved,  residential  areas  expanded  and  mosquito 
breeding  places  eliminated.  Growing  cities  iike 
Rockford,  Illinois  are  continually  faced  with  dwin- 


dling resources  for  needed  public  improvements. 
One  possible  way  to  save  money,  increase  services 
and  provide  adequate,  well  -designed  storm 
drainage  systems  is  the  utilization  of  paved,  open 
drainage  channels.  (Goessling-Texas) 
W72-01880 


NONIRRIGATED  CULTIVATION  OF  PERSIAN 
WALNUT     UNDER     THE     CONDITIONS     OF 
KISLOVODSK  (IN  RUSSIAN), 
E.  M.  Khrichenko. 

Tr      Azerb       Nauch-Issled       Inst       Les       Khoz 
Agrolesomelior.  7:  142-145.  1967. 
Identifiers:   Apple-D,  Apricot-D,  Cherry-D,  Cul- 
tivation, Kislovodsk,  Nonirrigated,  Persian,  Plum- 
D,  Preparation,  Soil,  Spacing,  Walnut-D. 

Persian  walnut  cultures  in  the  vicinity  of 
Kislovodsk  are  sited  between  1,000  and  1,300  m 
above  sea  level.  On  gentle  slopes  (up  to  10  deg)  soil 
is  prepared  by  contour  plowing  a  bare  fallow  fol- 
lowed by  repeated  harrowings.  On  10-45  deg  slopes 
the  land  is  terraced  in  strips  3.5-3.7  m  wide  and  a 
total  length  of  850-900  m/1  ha  of  slope.  Walnut 
cultures  are  planted  in  a  mixture  with  other  fruit 
trees  (cherry,  plum,  apricot,  apple,  etc.)  using  a  5  x 
3  m  spacing  of  the  main  tree  species  in  open  areas 
and  every  1-2  m  in  a  row  on  terraces  (or  667  and 
2,100-2,500  trees  per  hectare,  respectively).  Tend- 
ing consists  of  interrow  cultivation  and  hand  hoeing 
for  2-3  yr.  Best  results  are  obtained  from  spring 
plantings  and  on  northern  slopes.  On  southern 
slopes,  walnut  will  only  grow  under  the  protection 
of  other  tree  species.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-01893 


CHARACTERS  OF  FORMATION  OF  FOREST 
SHELTERBELTS  OF  VARIOUS  COMPOSITION 
AND  METHODS  OF  THEIR  ESTABLISHMENT 
(IN  RUSSIAN), 
A.  A.  Lishenko. 

Tr  Azerb  Nauch-Issled  Inst  Les  Khoz 
Agrolesomelior.  7:  100-107.  1967. 
Identifiers:  Birch-D,  Black,  Characters,  Composi- 
tion, Forest,  Formation,  Locust-D,  Methods,  Oak- 
D,  Pedunculate,  Poplar-D,  Shelterbelts,  Ulmus- 
Pinnato-Ramosa-D,  Walnut-D. 

In  the  Ukraine,  pedunculate  oak,  black  locust, 
poplar,  birch,  black  and  Persian  walnut,  Ulmus  pin- 
nato-ramosa  are  used  as  the  principal  species  in  the 
field  shelterbelts.  Strips  of  these  species  differ  con- 
siderably as  to  the  time  and  character  of  the  forma- 
tion of  the  structure  of  the  belts.  Growth  and  for- 
mation of  oak  in  the  strips  proceeds  comparatively 
slowly.  Depending  on  the  site  conditions,  oak  plan- 
tations, with  the  normal  agrotechniques  of 
establishment  and  cultivation,  attain  the  height  of 
3.5-6  m  and  close  their  canopy  completely  by  the 
end  of  the  1st  or  the  beginning  of  the  2nd  10-yr 
period.  In  the  field  shelterbelts,  where  oak  was  in- 
troduced by  the  planting  of  seedlings,  the  wind- 
permeable  structure  is  achieved  by  a  single  im- 
provement cutting.  With  a  denser  original  spacing, 
the  difficulty  of  forming  strips  of  wind-permeable 
structure  increases.  Uniform  row  plantings  of  oak 
with  seedlings  are  more  efficient  in  the  southern 
steppe  than  the  introduction  of  oak  by  line  and 
line-seedspot  sowing  and  nest  sowing.  In  the  field 
shelterbelts  consisting  of  fast  growing  principal  spe- 
cies (poplar,  birch,  black  and  Persian  walnut,  black 
locust),  the  formation  of  wind-permeable  structure 
takes  place  faster  than  in  oak  plantation— Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-01897 


CERTAIN  RESULTS  OF  AFFORESTATION 
UNDER  THE  'BOGARA'  (UNIRRIGATED 
LAND)  CONDITIONS  OF  THE  AZERBAIDZ- 
HAN  SSR  (IN  RUSSIAN). 

Tr      Azerb       Nauch-Issled       Inst       Les  Khoz 
Agrolesomelior.  7:  8-19.  1967. 
Identifiers:  Af,  Azerbaidzhan-SSR,  Bogara,  Expo- 
sure, Forestation,  Juglans-Regia-D,  Land,  Plant, 


Ouercus-Castaneifolia-D,  Slope,  Spacing,  Under, 
Unirrigated,  USSR. 

In  mountainous  regions  the  growth  and  develop- 
ment of  tree  species  in  forest  plantings  are  condi- 
tioned by  several  factors,  among  which  are  the  ex- 
posure and  the  steepness  of  slopes,  the  soil  prepara- 
tion method  and  the  spacing  of  plants.  Juglans  regia 
growing  on  the  northern  and  northeastern  slopes 
began  fruiting  at  the  age  of  8  yr;  the  canopy  of  the 
plantings  closed  and  thus  performs  the  ameliorative 
functions  very  well.  On  the  southwestern  and 
southern  expositions,  walnut  does  not  bear  fruit  at 
the  age  of  1 1  yr  and  the  canopy  of  the  plantings  is 
not  yet  closed.  The  spacings  provide  for  the 
ameliorative  functions  under  mountain  conditions, 
walnut  should  be  planted  more  sparsely  on  the 
southern  slopes.  On  the  northern  slopes,  walnut 
develops  more  slowly;  denser  planting  is  recom- 
mended. Data  are  given  of  the  results  of  raising 
Quercus  castaneifolia  by  means  of  the  group  sow- 
ing method  with  a  spacing  of  5  x  3  m. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01898 


ESTABLISHMENT  OF  ANTI-EROSION  PLAN- 
TATIONS IN  THE  MOUNTAIN  REGIONS  OF 
TADZHIKISTAN  (IN  RUSSIAN), 

V.  I.  Zapryagaeva. 

Tr       Azerb       Nauch-Issled       Inst       Les      Khoz 
Agrolesomelior.  7:  50-53.  1967. 
Identifiers:   Almond-D,   And,  Apple-D,   Drought, 
Erosion,  Mountain,  Pear-D,  Pistachio-D,  Planta- 
tions, Resistance,  Tadzhikistan,  USSR,  Walnut-D. 

Walnut,  pistachio,  almond  apple,  and  pear  are  well 
adapted  to  drought  conditions.  Under  natural  con- 
ditions, the  trees  have  many  stems,  are  shrub-like, 
possess  good  and  deep  crowns  capable  of  giving  an 
abundant  ffruit  crop.  Pistachio,  a  very  drought-re- 
sistant tree,  is  capable  of  growing  and  fruiting 
under  conditions  under  which  no  other  woody 
plant  would  survive.  The  main  problems  of  the 
reclamation  of  mountain  'bogara'  (unirrigated) 
areas  with  nut  tree  anti-erosion  plantings  are 
discussed. -Copyright  1971,  Biological  Abstracts, 
Ind. 
W72-01899 


INTERRELATIONS  BETWEEN  TREE  SPECIES 
IN  FOREST  BELTS  ON  UNIRRIGATED  LANDS 
(IN  RUSSIAN), 

A.  X.  Bukov,  and  K.  G.  Nagiev. 
Tr  Azerb  Nauch-Issled  Inst  Les  Khoz 
Agrolesomelior.  7:  134-138.  1967. 
Identifiers:  Acer-Negundo-D,  Albizia-Julibrissin-D, 
Belts,  Catalpa-D,  Cotinus-Coggygria-D,  Cupressus- 
Lusitanica-G,  Cydonia-D,  Cypress-G,  Ficus-Car- 
ica-Hyrcanica-D,  Forest,  Fraxinus-Pennsylvanica- 
Lanceolata-D,  Gleditsia-Triacanthos-D,  Inter, 
Kobinia-Pseudoacacia-D,  Lands,  Mexican,  Morus- 
D,  Pear-D,  Pinus-Nigra-Coramanica-G,  Plum-D, 
Prunus-Cerasifera-Divaricata-D,  Quercus- 

Castaneofilia-D,  Quillaja-Saponaria-D,  Quince-D, 
Relations,  Species,  Thuja-Orientalis-G,  Tree,  Unir- 
rigated. 

In  Ordzhonikidze,  forest  belts  consisted  of  Robinia 
pseudoacacia,  Gleditsia  triacanthos,  Acer  negun- 
do,  Morus,  Fraxinus  pennsylvanica  lanceolata, 
Quillaja  saponaria,  and  Cotinus  coggygria.  In  Kirov 
the  tree  species  in  the  forest  belts  included  Quercus 
castaneofolia,  Cupressus  lusitanica,  Prunus 
cerasifera  divaricata,  common  Catalpa,  Cydonia, 
Albizia  julibrissin,  Pinus  nigra  caramanica.  Thuja 
orientalis,  Ficus  carica  hyrcanica.  In  the  Aurora 
State  Farm,  it  was  Mexican  cypress,  plum,  pear  and 
quince.  The  interrelations  of  the  species  are 
analyzed  as  spacing  (between  trees)  and  the  types 
of  mixed  stands. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-0I900 


SOME  NECESSARY  MEASURES  IN  UNIR- 
RIGATED AFFORESTATION  IN  THE  ARMENI 
AN  SSR  (IN  RUSSIAN), 

G.  M.  Akhinyan. 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface— Group  4A 


Azerb      Nauch-Issled      Inst      Les      Khoz 
Tolesomelior.  7:  54-60.  1967. 
sntifiers:     Af,     Armenian-SSR,     Conservation, 
restation.    Measures,    Moisture,    Size,    Slope, 
ench,  Unirrigated,  USSR. 

ccessful  reforestation  depends  on  soil  prepara- 
n  methods,  the  shape  of  trenches,  terraces  and 
ches  capable  of  accumulating  and  conserving 
;  maximum  possible  amount  of  moisture.  On 
Inparatively  gentle  slopes  (up  to  20  deg),  where 
rface  run-off  is  comparatively  small,  narrow 
inches  (40  x  35  x  35  cm)  or  double  plow-furrows 
iy  be  used;  where  conditions  are  severe,  trenches 
greater  capacity  (35  x  50  x  75  cm)  which  retain 
;  entire  surface  run-off  and  accumulate  a  con- 
lerable  amount  of  water  are  recommended.  On 
>pes  with  30-40  deg  steepness,  provided  the  soil  is 
fficiently  permeable,  trenches  may  be  smaller 
5  x  35  x  35  cm).  The  problems  are  discussed  of 
tional  selection  of  tree  species,  schedules  for  tree 
d  shrub  mixtures,  distances  between  trenches, 
d  density  in  the  trenches— Copyright  1971, 
ological  Abstracts,  Inc. 
72-01901 


JCULIARITIES  OF  PROTECTIVE  AFFORES- 
VTION  ON  THE  'BOGARA'  (UNIRRIGATED 
VNDS)  OF  UZBEKISTAN  ,  (IN  RUSSIAN), 
.  P.  Boiko. 

r  Azerb  Nauch-Issled  Inst  Les  Khoz 
grolesomelior.  7:  118-130.  1967. 
entifiers:  Acer-Semenovii-D,  Af,  Amygdalus- 
ncharica-D,  Apricot-D,  Bogara,  Cotinus-Cog- 
'gria-D,  Elaeagnus-Angustifolia-D,  Elaeagnus- 
julis-D,  Forestation,  Fraxinus-Pennsylvanica-D, 
raxinus-Syriaca-D,  Gleditsia-D,  Growth,  Lands, 
Dnicera-Tatarica-D,  Malus-Sieversii-D,  Pear-D, 
sculiarities,  Pistacia-D,  Protective,  Robinia-Pseu- 
jacacia-D,  Ulmus-Pinnato-Ramosa-D,  Unir- 
gated,  USSR,  Uzbekistan. 

he  shrubs  Lonicera  tatarica,  Elaeagnus  an- 
jstifolia,  Cotinus  coggygria,  Pistacia  and  Amygda- 
is  bucharica  are  planted  in  the  outer  rows  to  give 
le  strips  the  required  structure,  but  not  for  soil- 
rotecting  purposes.  For  shelterbelts  the  following 
rincipal  species  are  used:  Robinia  pseudoacacia, 
llmus  pinnato-ramosa,  Gleditsia  and  Fraxinus 
ennsylvanica;  associate  species  include  Acer 
;menovii,  Fraxinus  syriaca,  apricot,  common 
ear,  Elaeagnus  edulis  and  Malus  sieversii.  Recom- 
lendations  as  to  agrotechniques  of  establishment 
nd  management,  data  on  water  reserves  in  the  soil 
nder  different  tree  species  at  the  beginning  and 
le  end  of  the  growing  season,  the  results  of  the  ex- 
eriments  on  the  persistence  of  height  increment, 
•ee  growth  in  relation  to  the  method  of  soil 
reparation,  and  data  on  the  increase  of  grain  yield 
nder  the  effect  of  protecting  forest  strips  are 
iven. -Copyright  1971,  Biological  Abstracts,  Inc. 
V72-01902 


TRIP      AFFORESTATION       ON       DISTANT 
'ASTURES  OF  THE  WESTERN  KAZAKHSTAN, 

I.  A.  Neofitov. 

IE      Azerb      Nauch-Issled      Inst      Les      Khoz 

kgrolesomelior.  7:  131-133.  1967. 

dentifiers:    Af,    Belts,    Elaeagnus-Angustirolia-D, 

Prestation,      Growth,      Kazakhstan,      Pastures, 

'roductivity,     Shelter,     Strip,     Ulmus-Pumila-D, 

JSSR,  Western. 

evaporation  of  a  free  water  surface  is  reduced  in 
he  sheltered  zone  by  12-18%  in  comparison  with 
he  control,  and  the  temperature  of  surface  soil 
ayers  under  the  canopy  of  plantations  is  reduced 
>y  11-14  deg.  In  the  sheltered  zone  the  growing 
eason  is  extended  by  12-15  days  on  the  average 
ind  even  more  in  individual  species.  Productivity 
)f  natural  pastures  is  increased  by  5-100%.  The 
lelts  are  arranged  at  a  right  angle  to  the  direction 
)f  the  prevailing  snow-storms  with  Russianolive 
Elaeagnus  angustirolia)  and  Siberian  elm  (Ulmus 
jumila]  as  the  main  tree  species. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-01903 


MULTIRESERVOIR  ANALYSIS  TECHNIQUES 
IN  WATER  QUANTITY  STUDIES, 

Saskatchewan-Nelson  Basin  Board,  Regina. 

J.  A.  Kerr. 

Paper    presented    at    Seventh    American    Water 

Resources      Conference,     October      28,      1971, 

Washington,  DC.  15  p,  8  fig,  21  ref. 

Descriptors:  *Reservoirs,  "Hydrology,  ♦Hydrau- 
lics, *Water  yield,  "Systems  analysis,  Computer 
programs,  Analytical  techniques,  Mathematical 
studies,  Mass  curves,  Model  studies,  Water  storage. 
Identifiers:  *Multireservoir  analysis,  "Water  quan- 
tity, Canada. 

Different  types  of  systems  analysis  tools  were  ap- 
plied to  water  quantity  studies  of  multireservoir 
networks  to  determine  how  each  tool  can  be  used, 
modified  and  combined  with  other  tools  to  solve 
specific  problems.  Mass  curve  analysis  was  ex- 
tended to  serve  in  computing  reservoir  rules  for 
conventional  multireservoir  simulation  models.  Ex- 
tended and  limiting  features  of  conventional  time- 
interval-by-time-interval  multireservoir  simulation 
models  were  analyzed,  and  a  two-model  series  for 
more  difficult  problems  is  described.  The  im- 
portance of  efficient  computer  procedures  is 
stressed.  The  background  for  the  paper  includes 
systems  analysis  of  water  availability  and 
hydrothermal  power  studies  carried  out  during  the 
past  6  years  in  that  part  of  Canada  lying  between 
Lakes  and  the  Rocky  Mountain  Divide.  ( Woodard- 
USGS) 
W72-02057 


COMPLEX-USE  MANAGEMENT  OF  WATER 
RESOURCES  OF  THE  OB  RIVER  BASIN  (KOM- 
PLEKSNOYE  OSVOYENIYE  VODNYKH  RE- 
SURSOV  OBSKOGO  BASSEYNA). 

Institut  Gidrodinamiki,  Novosibirsk  (USSR). 

Izdatel'stvo  'Nauka',  Novosibirsk  USSR,  1970.  256 
P 

Descriptors:  *Water  resources,  "Water  resources 
development,  "Water  management  (Applied), 
"Administration,  "Feasibility  studies,  Project  feasi- 
bility, Future  planning  (Projected),  Long-term 
planning,  Construction,  Natural  resources. 
Hydroelectric  power,  Water  balance,  Water  de- 
mand, Water  requirements,  Water  utilization, 
Water  pollution.  Irrigation,  Hydrogeology, 
Groundwater. 

Identifiers:  Streamflow,  "USSR,  "West  Siberia, 
Kazakhstan,  Ob  River,  Irtysh  River,  Kulunda 
Steepe,  Water  power. 

This  is  a  collection  of  35  papers  prepared  on  the 
basis  of  a  number  of  reports  presented  at  the 
Second  Conference  on  the  Complex-Use  Manage- 
ment of  the  Ob  River  basin,  held  in  Novosibirsk 
October  4-8,  1965.  Coverage  includes  an  examina- 
tion of  the  hydrologic  and  water  management 
problems  of  both  the  northern  and  southern  re- 
gions of  West  Siberia  and  a  review  of  plans  for  use 
and  development  of  water  in  the  Ob  River  basin 
and  in  the  southern  regions  of  Kazakhstan  and  Cen- 
tral Asia.  Intended  to  be  provocative,  the  book  ex- 
amines the  feasibility  of,  and  the  dangers  inherent 
in,  construction  of  a  hydroelectric  power  plant  on 
the  Lower  Ob  in  the  vicinity  of  Salekhard.  Empha- 
sis is  placed  on  the  negative  aspects  of  the  con- 
struction picture  in  an  ecological  context,  to  accen- 
tuate the  need  for  careful  evaluation  and  prudent 
management  of  the  water  and  other  resources  of 
the  area.  (See  also  W72-02062  thru  W72-02070) 
(Josefson-USGS) 
W7  2-02061 

COMPLEX-USE  MANAGEMENT  OF  WATER 
RESOURCES  OF  THE  OB  RIVER  BASIN  (KOM- 
PLEKSNOYE  ISPOL'ZOVANIYE  VODNYKH 
RESURSOV  BASSEYNA  R.  OBI), 

All-Union    Designing,    Surveying,    and    Scientific 
Research  Inst.  Hydroproject,  Moscow  (USSR). 
A.  N.  Chemin. 

In:  Kompleksnoye  osvoyeniye  vodnykh  resursov 
Obskogo  basseyna;  Izdatel'stvo  'Nauka', 
Novosibirsk,  USSR,  p  15-23,  1970. 


Descriptors:  "Water  resources,  "Water  resources 
development,  "Water  management  (Applied), 
"Administration,  Adoption  of  practices,  Decision 
making,  Natural  resources,  Fish  management, 
Navigation,  Industries,  Reservoirs,  Dams, 
Hydroelectric  plants,  Hydroelectric  power,  Surface 
runoff. 

Identifiers:  "USSR,  "West  Siberia,  Ob  River,  Irtysh 
River,  Water  power. 

The  Ob-Irtysh  River  basin  covers  an  area  of  3  mil- 
lion sq  km  and  includes  the  Omsk,  Novosibirsk, 
Tomsk,  Kemerovo  Oblasts  and  Altay  Territory;  the 
Tyumen'  Oblast  and  part  of  the  Kurgan  and  Sver- 
dlovsk Oblasts;  and  part  of  Northern  Kazakhstan. 
The  volume  of  surface  runoff  in  the  basin  in  an 
average  water  year  is  400  sq  km  or  about  10%  of 
the  surface  runoff  of  the  USSR.  The  water 
resources  of  the  basin  are  concentrated  mainly  in 
the  taiga  regions  of  the  Tyumen'  and  Tomsk 
Oblasts,  where  83%  of  the  total  surface  runoff  oc- 
curs. The  potential  water  power  of  the  Ob  basin  is 
estimated  to  be  250  billion  kw-hr,  which  amounts 
to  about  10%  of  the  total  water  power  potential  of 
the  USSR.  Water  power  resources  are  distributed 
unevenly  throughout  the  area:  30%  in  the  Tyumen' 
Oblast,  35%  in  the  Altay  Territory,  I  5%  in  the  East 
Kazakhstan  Oblast  of  Kazakhstan,  and  20%  in  the 
Kemerovo,  Novosibirsk,  and  Tomsk  Oblasts.  Work 
is  currently  underway  to  find  the  most  feasible 
reservoir  site  for  the  Lower  Ob  Hydroelectric 
Power  Plant,  which,  by  technical  and  economic 
standards,  is  comparable  with  the  large  hydroelec- 
tric power  plants  on  the  Volga.  Complex-use 
management  of  the  water  power  of  the  Ob  basin 
will  create  favorable  conditions  for  the  develop- 
ment of  all  branches  of  water  management  in  the 
area  and  will  provide  for  effective  control  of  flood- 
ing, water  erosion,  bank  destruction,  and  channel 
silting.  (See  also  W72-02061 )  (Josefson-USGS) 
W72-02062 


NATURAL  MOISTURE  CONDITIONS  OF  THE 
OB  BASIN  AND  PROSPECTS  OF  WATER 
DEVELOPMENT  (YESTESTVENNYYE 

USLOVIYA  UVLAZHNENIYA  TERRITORII  OB- 
SKOGO       BASSEYNA        I        PERSPEKTIVY 
GIDROMELIORATSIY), 
Omskii  Selskokhozyaistvennyi  Institut  (USSR). 
V.  S.  Mezentsev,  and  I.  V.  Karnatsevich. 
In:   Kompleksnoye  osvoyeniye  vodnykh  resursov 
Obskogo      basseyna;      Izdatel'      stvo      'Nauka', 
Novosibirsk,  USSR,  p  42-52,  1970.  5  fig,  2  tab,  5 
ref. 

Descriptors:  "Water  resources  development,  "Pro- 
ject feasibility,  "Reservoir  construction,  "Environ- 
mental effects,  "Natural  resources.  Heat  balance. 
Water  balance,  Irrigation  practices.  Drainage, 
Land  reclamation,  Climatic  zones,  Climatic  data, 
Precipitation  (Atmospheric),  Evaporation. 
Identifiers:  "USSR,  "West  Siberia,  Ob  River, 
Salekhard,  Radiation  balance. 

The  heat  and  water  balance  of  the  Ob  River  basin 
for  an  average  year  was  examined  to  develop  im- 
proved irrigation,  drainage,  and  reclamation  mea- 
sures. Particular  concern  is  voiced  over  plans  of  the 
All-Union  Planning,  Surveying,  and  Scientific 
Research  Institute  (Gidroproyekt)  to  construct  a 
reservoir  on  the  Lower  Ob  in  the  vicinity  of  Salek- 
hard. Building  of  the  reservoir  at  this  site  is  viewed 
as  having  a  damaging  influence  on  the  hydrologic 
and  climatic  conditions  of  the  northern  part  of 
West  Siberia  and  as  creating  an  obstacle  to  the 
reclamation  and  exploitation  of  the  natural  produc- 
tive resources  of  the  area.  The  negative  effects  an- 
ticipated in  the  wake  of  the  proposed  construction 
include:  (1)  raising  of  the  groundwater  level;  (2) 
inundation  of  wide  coastal  areas  followed  by  exten- 
sive loss  of  forest  vegetation;  (3)  considerable 
change  in  the  atmospheric  circulation  processes 
over  the  immediate  vicinity  and  in  the  coastal  zone; 
(4)  disruption  of  the  climatic  balance,  (5)  change 
in  the  ice  regime;  (6)  deterioration  of  the  thermal 
regime  of  air  and  soil  over  wide  areas;  (7)  inacces- 
sibility of  mineral,  forest  and  peat  resources;  and 
(8)  loss  of  effective  control  of  drifting  peat  islands. 
These    and    other   factors    should    outweigh    any 
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benefits  that  might  be  obtained.  (See  also  W72- 
02061  MJosefsonrUSGS) 
W7  2-02063 


FISH  MANAGEMENT  IN  THE  OB  RIVER 
BASIN  IN  THE  LIGHT  OF  POSSIBLE  CON- 
STRUCTION OF  THE  LOWER  OB 
HYDROELECTRIC  POWER  PLANT  (RYBNOYE 
KHOZYAYSTVO  OBSKOGO  BASSEYNA  PRI 
USLOVII  SOZDANIYA  NIZHNE-OBSKOY  GES), 
A.  N.  Petkevich. 

In:  Kompleksnoye  osvoyeniye  vodnykh  resursov 
Obskogo  basseyan;  Izdatel'  stvo  'Nauka' 
Novosibirsk,  USSR,  p  59-65,  1970. 

Descriptors:  *Water  resources  development, 
♦Construction,  *  Hydroelectric  plants,  *Feasibility 
studies,  *Fish  management,  Fish  conservation, 
Fish,  Fish  populations,  Schools  (Fish). 
Identifiers:  *USSR,  *West  Siberia,  Yamalo-Nenets 
National  District,  Salekhard,  Ob  River,  Whitefish, 
Sturgeon. 

Planned  construction  of  the  lower  Ob  Hydroelec- 
tric Power  Plant  in  the  vicinity  of  Salekhard 
(Yamalo-Nenets  National  District)  will  harm  the 
interests  of  fish  management  in  the  Ob  River  basin 
and  incur  great  economic  losses,  which  cannot  be 
recovered  by  any  expenditures  subsequently  al- 
located to  restore  the  fishery  economy.  The  dam  of 
the  hydroelectric  power  plant  will  flood  and 
destroy  the  spawning  beds  of  whitefish  in  the  Ural 
tributaries  of  the  river  and  inundate  the  feeding 
grounds  of  all  species  of  migrating  fish  in  the  Lower 
Ob.  Operation  of  the  plant  will  have  the  following 
results  in  the  downstream  reaches:  ( I )  change  in 
the  high- water  level;  (2)  alteration  of  the  thermal 
regime  of  the  water;  (3)  reduction  in  the  food 
supply  for  fish;  (4)  creation  of  periodic  shoaling  of 
delta  anabranches;  (5)  disruption  of  migration 
rhythms  of  the  fish;  and  (6)  salinization  of  the  bays 
to  the  point  where  local  schools  of  fish  in  the  delta 
and  Gulf  of  Ob  will  be  drastically  reduced.  The 
potential  fish  reserve  of  the  basin  is  estimated  to  be 
1  million  centners,  including  650,000  centners  in 
the  Tyumen'  Oblast.  The  total  loss  to  the  fish  indus- 
try by  construction  of  the  plant  will  be  400,000 
centners  of  whitefish,  salmon,  and  sturgeon,  which, 
in  monetary  terms,  will  amount  to  50  million  rubles 
a  year.  (See  also  W72-02061 )  (Josefson-USGS) 
W72-02064 


SURFACE-WATER  RESOURCES  OF  THE  OB 
RIVER  AND  OB-IRTYSH  INTERFLUVE  (RE- 
SURSY  POVERKHNOSTNYKH  VOD  R.  OBI  I 
OB'-IRTYSHSKOGO  MEZHDURECH'YA), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

K.  P.  Voskresenskiy,  V.  V.  Kupriyanov,  and  M.  S. 
Protas'yev. 

In:  Kompleksnoye  osvoyeniye  vodnykh  resursov 
Obskogo  basseyna;  Izdatel'stvo  'Nauka', 
Novosibirsk,  USSR,  p  66-74,  1970.  2  fig,  3  tab. 

Descriptors:  *Water  resources,  'Surface  waters, 
*Streamflow,  *Runoff,  'Discharge  (Water),  Inter- 
fluves,  Rivers,  Watersheds  (Basins),  Lakes,  Inter- 
mittent streams,  Water  storage,  Probability. 
Identifiers:  *USSR,  *West  Siberia,  Ob  River,  Irtysh 
River. 

Surface  waters  of  the  Ob  River  and  Ob-lrtysh  inter- 
fluve  south  of  Novosibirsk  consist  of  ( 1 )  the  runoff 
of  the  Ob  River;  (2)  the  uniform  runoff  of  rivers 
flowing  into  the  Ob,  the  Kulunda  and  Kuchuk 
Lakes,  and  into  Lake  B.  Chany;  (3)  the  flow  in  a 
large  number  of  intermittent  streams,  where  runoff 
occurs  mainly  during  the  period  of  spring  high 
water;  (4)  the  water  storage  in  river  pools;  and  (5) 
the  water  storage  in  lakes.  Average  annual  stream- 
flow  of  the  Ob  River  at  its  confluence  with  the  Biya 
and  Katun'  Rivers  is  35  cu  km  and  at  its  outlet  near 
Atamanovo  about  51  cu  km.  Average  annual 
discharge  of  rivers  of  the  Ob-lrtysh  interfluve  is 
9,453  cu  km,  of  which  8,610  cu  km  is  the  runoff  of 
rivers  of  the  Ob  Plateau  and  0.843  cu  km  the  runoff 
of  rivers  flowing  into  drain  less  lake  depressions.  Al- 


most all  of  these  waters  (8,120  cu  km)  flow  into  the 
Ob  from  its  four  tributaries  --  Peschanaya  (980  mil- 
lion cu  m),  Anuy  (940  million  cu  m),  Charysh 
(5,140  million  cu  m)  and  Aley  (1,060  million  cu 
m).  A  clearly  expressed  increase  in  the  average  an- 
nual unit  discharge  ( liter/sec/sq  km)  with  a 
decrease  in  basin  area  was  observed  for  Northern 
Kazakhstan  and  the  Ob-lrtysh  interfluve  (south  of 
Novosibirsk)  and  may  be  explained  by  more 
favorable  condition  of  snow  accumulation  and 
reduced  evaporation  on  the  small  watersheds.  (See 
also  W72-02061 )  (Josefson-USGS) 
W72-02065 


LONG-TERM  WATER  BALANCE  OF  THE  IR- 
TYSH RIVER  IN  KAZAKHSTAN  (PERSPEK- 
TIVNYY  VODOKHOZYAYSTVENNYY  BALANS 
R.  IRTYSHA  V  KAZAKHSTANSKOY  CHASTI), 

Akademiya  Nauk  Kazakhskoi  SSR,  Alma-Ata. 
V.  P.  Zakharov,  and  M.  N.  Vagapov. 
In:   Kompleksnoye  osvoyeniye  vodnykh   resursov 
Obskogo        basseyna;        Izdatel'stvo        'Nauka', 
Novosibirsk,  USSR,  p  8 1  -85,  1 970. 

Descriptors:  *Water  resources,  *Water  demand, 
♦Water  requirements,  *Water  consumption  (ex- 
cludes consumptive  use),  *Water  utilization,  Water 
users,  Diversion,  Regulation,  Streamflow,  Runoff, 
Discharge  (Water),  Irrigation. 
Identifiers:  *USSR,  'West  Siberia,  Kazakhstan,  Ir- 
tysh River,  Ob  River,  Irrigated  agriculture. 

The  Irtysh  River  is  the  only  large  source  of  water  in 
the  eastern  and  northeastern  part  of  Kazakhstan 
and  is  a  very  important  transportation  artery  for 
both  Kazakhstan  and  West  Siberia.  Average  annual 
streamflow  of  the  Irtysh  in  Kazakhstan  is  about 
34.7  cu  km/yr,  which  represents  about  30%  of  the 
total  surface-water  resource  of  the  Kazakh 
Republic.  The  total  1970  requirements  for  water  in 
the  Irtysh  basin  by  all  branches  of  the  national 
economy  were  determined  on  the  basis  of  a  water 
consumption  figure  of  7.7  cu  km/yr.  Projected  to 
1980,  the  total  demand  for  these  waters  by  all 
branches  of  water  management  (excluding  those  in 
the  Chinese  People's  Republic)  will  be  11.9  cu 
km/yr.  Considering  the  development  of  other 
branches  of  the  national  economy  at  a  level  com- 
parable to  that  of  agricultural  production,  the  total 
demand  for  water  by  Kazakh  water  management 
regions  associated  with  the  Irtysh  basin  is  about 
1 10  cu  km/yr.  To  meet  this  requirement,  65  cu 
km/yr  must  be  derived  from  sources  other  than  the 
Irtysh  and  Upper  Ob.  This  may  be  met  by  utilizing 
the  middle  and  lower  reaches  of  the  Ob  and  the 
Yenisey  basin.  (See  also  W72-02061)  (Josefson- 
USGS) 
W72-02066 


WATER  AND  HYDROELECTRIC  POWER 
RESOURCES  OF  THE  UPPER  IRTYSH  BASIN 
(VODNYYE  I  VODNOENERGETICHESKIYE 
RESURSY  BASSEYNA  VERKHNEGO  IR- 
TYSHA), 

L.  D.  Lavrent'yeva,  and  I.  S.  Sosedov. 
In:   Kompleksnoye  osvoyeniye  vodnykh   resursov 
Obskogo        basseyna;        Izdatel'stvo        'Nauka', 
Novosibirsk,  USSR,  p  86-90,  1970.3  fig. 

Descriptors:  *Water  resources,  'Hydroelectric 
power,  'Water  utilization,  Streamflow,  Runoff, 
Topography,  Climatology. 

Identifiers:  'USSR,  'West  Siberia,  Kazakhstan,  Ir- 
tysh River,  Water  power. 

The  upper  part  of  the  Irtysh  basin,  located  on  the 
western  side  of  the  Altay  Mountain  System,  occu- 
pies a  special  place  in  the  water  power  balance  of 
the  basin  and  of  neighboring  regions  in  Kazakhstan 
and  West  Siberia.  The  average  annual  streamflow 
from  the  area  is  29.3  cu  km,  of  which  two-thirds  or 
19.3  cu  km/yr  is  derived  from  the  territory  within 
the  USSR.  According  to  latest  figures,  the 
hydroelectric  potential  of  East  Kazakhstan  is  esti- 
mated to  be  72  billion  kw-hr/yr,  which  amounts  to 
43%  of  all  water  power  resources  of  Kazakhstan. 
Water  power  resources  of  the  basin  are  distributed 


as  unevenly  as  the  climatic  and  topographic  fi 
tures  which  determine  them.  Much  of  I 
hydroelectric  power  of  the  basin  reamins  i 
developed:  of  the  4 1  billion  kw-hr  available,  onh 
billion  kw-hr  or  12%  is  presently  in  service.  (S 
also  W72-02061 )  (Josefson-USGS) 
W72-02067 


FORMATION  OF  SPRING  RUNOFF  IN  TI 
VASYUGAN'YE  (O  FORMIROVANII  VESE 
NEGO  STOKA  V  USLOVIYAKH  VASYUGA 

'YA), 

Tomsk  State  Univ.  (USSR). 

D.  A.  Burakov. 

In:   Kompleksnoye  osvoyeniye  vodnykh  resurs 

Obskogo        basseyna;        Izdatel'stov        'Nauk 

Novosibirsk,  USSR,  p  121-126,  1970.  3  fig,  2  tab 

ref. 

Descriptors:  'Runoff,  'Streamflow,  *Floo< 
'Water  balance,  Discharge  (Water),  Water  leve 
Water  storage,  Inflow,  Perched  water,  Melt  wati 
Snowmelt,  Precipitation  (Atmospheric),  Inti 
fluves,  Watersheds  (Basins),  Bogs,  Seasonal,  0 
site  investigations. 

Identifiers:  'USSR,  'West  Siberia,  Vasyugan'j 
Ob  River,  Irtysh  River,  Snow  storage. 

The  Vasyugan'ye  is  a  huge  waterlogged  an 
located  in  the  Ob-lrtysh  interfluve  in  a  subzone 
the  southern  taiga.  Field  investigations  were  co 
ducted  in  1965  in  the  75  sq-km  Klyuch  River  bas 
to  study  the  formation  of  high  water  flowing  fro 
the  Bakchar  bog  tract.  The  region  examined  is  tyj 
cal  of  the  Vasyugan'ye.  Data  on  the  water  balani 
of  the  basin  during  the  period  of  high  water  i 
elude:  maximum  water  storage  in  snow  ( 155  mm 
liquid  precipitation  during  snowmelt  (35  mm 
total  amount  of  water  received  ( 190  mm),  rune 
losses  (143  mm),  and  net  spring  runoff  (47  mm 
Of  particular  note  is  the  very  high  value  of  tl 
spring  runoff  loss,  which  amounts  to  75%  of  tl 
total  amount  of  water  received.  According  to  I 
noff,  snow  storage  and  precipitation  data  availabl 
the  spring  runoff  loss  for  rivers  of  the  Vasyugan'j 
is  high  and  averages  95-1 10  mm.  (See  also  W7: 
02061)  (Josefson-USGS) 
W72-02068 


COMPLEX-USE  MANAGEMENT  OF  TH 
KARASUK-BURLA  LAKES  (KOMPLEKSNOY 
KHOZYAYSTVENNOYE  ISPOL'ZOVANIY 

KARASUKSKO-BURLINSKIKH  OZER), 

Novosibirsk  Pedagogical  Inst.  (USSR). 

V.P.Tyshko. 

In:    Kompleksnoye   osvoyeniye    vodnykh    resuro 

Obskogo        basseyna;        Izdatel'stvo        'Nauka 

Novosibirsk,  USSR,  p  154-160,  1970.  2  fig,  1  tal 

10  ref. 

Descriptors:  'Lakes,  'Water  resources,  *Wat« 
management  (Applied),  'Water  pollution,  'Polli 
tion  abatement,  Waste  water  (Pollution),  Wate 
utilization,  Water  supply,  Fish,  Fish  manage  men 
Irrigation,  Sanitary  engineering. 
Identifiers:  'USSR,  'West  Siberia,  Novosibirs 
Oblast,  Altay  Territory. 

The  Karasuk-Burla  group  of  lakes,  located  in  th 
Karasuk  Rayon  of  the  Novosibirsk  Oblast  and  i: 
the  Burla  Rayon  of  the  Altay  Territory,  consists  o 
several  scores  of  large  and  small  lakes  and  covers ; 
total  area  of  636  sq  km.  Conditions  in  the  two  re 
gions  are  conducive  to  the  development  of  irrigate! 
agriculture.  According  to  the  data  of  the  Leningrai 
State  Institute  for  the  Design  and  Planning  o 
Water  Management,  88.5%  of  the  lands  of  the  laki 
region  are  suitable  for  irrigation.  Improvement  o 
the  aquatic  habitat  and  expansion  of  fishing  an 
recommended  and  may  be  realized  through  th< 
amelioration  of  the  hydrologic  and  hydrochemica 
regime  of  the  lakes.  Antipollution  porcedures,  in 
eluding  the  use  of  agricultural  waste-water  collec 
tion  systems  and  adoption  of  strict  sanitary  en 
gineering  practices,  should  be  instituted  to  improvt 
water  supplies  for  agricultural  and  domestic  ust 
and  to  reduce  the  hazards  of  lake  water  pollutior 
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ulting  from  a  growing  application  of  fertilizers 
J  toxic  chemicals,  and  the   lack  of  effective 
Wic  health  protection.  (See  also  W72-02061) 
>sefson-USGS) 
P2-02069 

VESTIGATIONS  OF  MOISTURE  EXCHANGE 
THE  ZONE  OF  AERATION  IN  IRRIGATED 

.ND  (ISSLEDOVANIYA   VLAGOOBMENA   V 

INE  AERATSH  NA  OROSHAYEMYKH  ZEM- 

AKH), 

sudarstvennyi  Gidrologicheskii  Institut,  Lenin- 

id(USSR). 

I  Kharchenko. 
Kompleksnoye  osvoyeniye  vodnykh  resursov 

iskogo        basseyna;       Izdatel'stvo        'Nauka', 

,vosibirsk,  USSR,  p  161-169,  1970.  4  Fig,  3  tab,  3 

scriptors:  *Soil  moisture,  *Soil  water,  'Ground- 
ter,  'Groundwater  movement,  *Zone  of  aera- 
n,  Root  zone,  Soils,  Irrigated  land,  Irrigation,  Ir- 
ation  water,  Water  table,  Water  balance,  Water 
irage,  Infiltration,  Evaporation,  Evaporation 
ns,  Lysimeters,  Cores. 

jntifiers:  'USSR,  *West  Siberia,  Kulunda 
eppe,  Moisture  exchange,  Irrigation  rates,  Water 
lance  equations. 

le  mechanism  of  moisture  exchange  in  the  zone 
aeration  is  quite  complex  and  depends  upon  a 
mbination  of  many  processes:  infiltration, 
aporation  from  the  soil,  plant  transpiration,  and 
svement  of  vaporous,  film,  and  capillary 
aisture  under  the  effect  of  the  thermal  gradient 
d  capillary  forces.  The  upward  movement  of 
oundwater  into  the  root  zone  of  soil  in  regions 
th  a  shallow  water  table  plays  an  important  role 
the  supply  of  moisture  to  crops  and  in  the  move- 
ent  of  salts  in  the  zone  of  aeration  and  must  be 
ken  into  account  in  calculating  irrigation  rates 
id  irrigation  regimes.  When  the  depth  to  the 
oundwater  table  is  1.5-2.0  m,  the  upward  move- 
ent  of  groundwater  into  the  root  zone  of  the  soil 
duces  the  amount  of  irrigation  water  needed  and 
e  frequency  of  application  to  one-half  or  one- 
ird  that  required  under  deep  water-table  condi- 
>ns.  To  formulate  plans  to  construct  flooding  and 
rigation  systems  in  the  Kulunda  Steppe,  it  is 
jcessary  to  consider:  ( 1 )  fluctuations  of  the 
eteorological  elements  during  a  growing  season; 
!)  structure  of  the  water  balance  in  the  zone  of 
nation;  and  (3)  depth  of  the  groundwater  table. 
iee  also  W72-02061 )  (Josefson-USGS) 
'72-02070 


LOODS        IN        HARVARD        SOUTHWEST 
UADRANGLE,  NORTHEASTERN  ILLINOIS, 

eological  Survey,  Oak  Park,  111. 

or  primary  bibliographic  entry  see  Field  02E. 

/72-02085 


IYDROLOGIC  EFFECTS  OF  WATER  CON- 
ROL  AND  MANAGEMENT  OF  SOUTHEAST- 
RN  FLORIDA, 

ieological  Survey,  Tallahassee,  Fla. 
.  D.  Leach,  H.  Klein,  and  E.  R.  Hampton, 
ieological  Survey  Open-file  Report  71005,  1971. 
7  fig,  1 2  tab,  25  ref. 

tescriptors:  'Water  resources  development, 
Flow  augmentation,  *Flow  control,  'Environ- 
lental  effects,  'Florida,  Surface  waters,  Ground- 
water, Estuaries,  Saline  water  intrusion,  Stream- 
low,  Runoff,  Aquifers,  Groundwater  recharge, 
>rainage  effects,  Canals,  Levees,  Water  yield, 
Vater  quality,  Salinity,  Withdrawal,  Water  users, 
Urbanization,  Cities. 

dentifiers:  'Florida  (Southeast),  Urban  hydrology, 
iverglades(FIa). 

["he  prime  effect  of  the  water-control  works  in 
outh  Florida  has  been  to  facilitate  the  flow  of 
vater  out  of  the  Everglades  by  means  of  the  canal 
ystem,  thereby  changing  the  spatial  and  temporal 
listribution  of  runoff  from  the  Everglades.  Reduc- 


tion in  flow  to  the  ocean  began  with  completion  of 
levee  systems  in  1953.  Discharge  to  the  ocean 
through  Miami  Canal  was  reduced  an  average  of 
185,000  acre-feet  per  runoff  year  for  1956-65,  and 
combined  discharge  from  North  New  River,  Hill- 
sboro,  and  West  Palm  Beach  canals  was  reduced 
about  294,600  acre-feet  per  funoff  year  for  1953- 
65,  from  the  average  discharge  of  1940-52.  Overall 
reduction  of  fresh  water  flow  to  the  ocean  since 
1953  as  a  result  of  flood  and  water-control  mea- 
sures is  about  20  percent  of  the  fresh  water  that 
otherwise  would  have  been  discharged  to  the  ocean 
in  southeastern  Florida.  One  principal  effect  of 
earlier  land-reclamation  practices  was  the  lowering 
of  groundwater  levels  throughout  the  coastal  ridge 
and  interior  areas.  Overdrainage  of  many  coastal 
areas  allowed  sea-water  intrusion  of  canals  and  the 
Biscayne  aquifer,  the  source  of  nearly  all  potable 
water  in  the  area.  The  overdrainage  has  been  ar- 
rested and,  since  1954,  water  levels  have  tended  to 
stabilize  in  most  of  Dade  County.  (Woodard- 
USGS) 
W72-02090 


MODEL   OF   SPRING    RUNOFF   FORMATION 
AND   ITS   APPLICATION   TO   HYDROGRAPH 
FORECASTING    (MODEL'    FORMIROVANIYA 
VESENNEGO  STOKA  I  YEYE  REALIZATSIYA 
DLYA  PROGNOZA  GIDROGRAFA), 
Gidrometeorologicheskii  Nauchno-Issledovatelskii 
Tsentr,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02E. 
W72-02096 


PRESENT-DAY     AND     LONG-TERM     WATER 
AND  SALT  BALANCE  OF  SOUTHERN  SEAS  OF 
THE  USSR  (AZOV,  CASPIAN  AND  ARAL)  AND 
POSSIBLE  CHANGES  IN  THEIR  HYDROLOG- 
IC       AND       HYDROCHEMICAL       REGIMES 
(SOVREMENNYY    I    PERSPEKTIVNYY    VOD- 
NYY  I  SOLEVOV  BALANSY  I  VOZMOZHNYYE 
IZMENENIYA       GIDROLOGICHESKOGO       I 
GIDROKHIMICHESKOGO  REZHIMOV  YUZH- 
NYKH        MOREY        SSSR        (AZOVSKOGO, 
KASPIYSKOGO  I  ARAL'SKOGO), 
State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02099 


PROBLEMS  IN  THE  IRRIGATION  OF  THE  KU- 
LUNDA STEPPE  (NEKOTORYYE  VOPROSY 
OROSHENIYA  KULUNDINSKOY  STEPI), 

Leningrad  State  Inst,  for  the  Design  and  Planning 

of  Water  Management  (USSR). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-02101 


DETERMINATION  OF  NONLINEAR  FUNC- 
TIONAL RESPONSE  FUNCTIONS  IN  RAIN- 
FALL-RUNOFF PROCESSES, 

California  Univ.,  Davis.  Dept.  of  Water  Science. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-02116 


MATHEMATICAL         FOUNDATIONS         FOR 
DESIGN:  CIVIL  ENGINEERING  SYSTEMS, 

Delaware  Univ.,  Newark,  N.  J.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-02127 


DIGITAL    SIMULATION    OF    AN    EXISTING 
WATER  RESOURCES  SYSTEM, 

Corps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
gineering Center. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-02132 


WINTER  COMMERCE  ON  THE  BALTIC: 
SOME  IMPLICATIONS  ON  OPENING  THE 
GREAT  LAKES, 

Michigan  State  Univ.,  East  Lansing.  Graduate 
School  of  Business. 


For  primary  bibliographic  entry  see  Field  06B. 
W72-02143 


ECONOMIC  EVALUATION  OF  SOME 
WATERSHED  MANAGEMENT  ALTERNA- 
TIVES ON  FOREST  LAND  IN  WEST  VIRGINIA, 

Forest    Service,    Columbus,    Ohio.    Northeastern 

Forest  Experiment   Station;   and   Forest   Service, 

Parsons,  West  Va.  Northeastern  Forest  Experiment 

Station. 

D.  P.  Worley,  and  J.  H.  Patric. 

Water  Resources  Research,  Vol  7,  No  4,  p  812- 

8 1 8,  August,  1971 .  3  fig,  4  tab,  1  ref. 

Descriptors:    'Streamflow,    'Watershed    manage- 
ment,   'Vegetation   regrowth,   'Cutting   manage- 
ment,  'Water  costs,   West   Virginia,   Hardwood, 
Forest  management. 
Identifiers:  'Timber  growth.  Product  substitution. 

A  case  study  of  the  Fernow  Experimental  Forest 
provided  data  over  a  10-year  period  to  model  an 
approach  for  evaluating  streamflow  increases  in 
terms  of  timber  growth  values  forgone.  The  quality 
and  quantity  of  streamflow  was  examined  by  treat- 
ing the  Fernow  watersheds  with  a  series  of  six 
management  alternatives  ranging  from  no  timber 
cutting  to  complete  vegetation  removal.  The  extent 
of  product  substitution  (streamflow  versus  timber 
volume)  is  analyzed  in  four  stages.  Light  cutting 
( up  to  one-fourth  of  the  timber  volume )  slightly  in- 
creased the  value  of  timber  growth  as  well  as  the 
amount  of  streamflow.  Cutting  one-third  to  one- 
half  of  the  merchantable  volume  sacrificed  timber 
growth  for  streamflow  gain.  Cutting!  one-half  to 
three-fourths  of  the  timber  volume  resulted  in  small 
streamflow  increases  for  large  sacrificjes  in  timber 
regrowth.  Cutting  three-fourths  or  nWe  of  the 
forest  vegetation  provided  major  increases  in 
streamflow  but  no  return  from  timber.  Average  an- 
nual water  costs  ranged  from  no  cost  for  small 
streamflow  increases  to  $  1 .30  per  thousand  gallons 
maximum  streamflow  increases.  (Haugh-Wiscon- 
sin) 
W72-02146 


THE  CHALUS  VALLEY  AND  ITS  TERRACES: 
STUDD2S  IN  THE  HISTORY  AND  RE- 
GIONALIZATION  OF  THE  CENTRAL  ELBUR 
(NORTH  IRAN)  (DAS  CHALUS-TAL  UND 
SEINE  TERRASSEN,  STUDIEN  ZUR 
LANDSCHAFTSGLIEDERUNG  UND 

LANDSCHAFTSGESCHICHTE         DES         MIT 
TLEREN  ELBURS,  (NORDIRAN), 
E.  Ehlers. 

Erdkunde,  Vol  23,  No  3,  p  215-229,  September 
1969.  8  fig,  30  ref. 

Descriptors:  'Terraces  (Geological), 

•Geomorphology,  'River  basins,  'Vegetation, 
'Pleistocene  epoch,  Terrain  analysis.  Arid  lands, 
Foreign  countries,  On-site  investigations,  Geologic 
time,  Geologic  investigations,  Climatic  data,  Geo- 
graphical regions. 
Identifiers:  'Iran. 

The  middle  Elbur  River  in  north  Iran  offers  in  its 
vertical,  as  well  as  its  horizontal  regionalization,  a 
richly  varied  terrain.  The  northern  reaches  of  the 
Elbur  takes  on  particular  importance  as  an  east- 
west  barrier  between  the  semiarid-arid  warm 
steppes  and  deserts  of  the  Iranian  highlands  to  the 
south  and  the  cold  dry  deserts  of  central  Asia  to  the 
north.  It  is  possible  to  distinguish  5  subregions  in 
the  Chalus  Valley  with  geologic  and 
geomorphologic  individuality.  The  horizontal  divi- 
sions of  the  valley  according  to  relief  are  further 
strengthened  by  the  succession  of  5  different  floras 
and  vegetation  is  also  vertically  stratified  into  5  dif- 
ferent levels  ranging  from  south  Caspian  lowland 
forest  to  above-timberline  mountain  steppe.  The 
Chalus  terraces,  to  the  extent  that  their  numbers 
and  classification  are  obviously  similar  to  other  val- 
leys of  the  Elbur  north  flank,  are  significant  in  dat- 
ing the  Pleistocene  and  postglacial  climatic  and 
landscape  history  of  north  Persia  as  to  dryer  warm 
and  colder  wet  periods.  (Casey-Arizona) 
W72-02207 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


SOUTH  AFRICA  AND  ITS  WATER  PROBLEM 
(L'AFRIQUE  DU  SUD  ET  LE  PROBLEME  DE 
L'EAU), 

L.  Capstickdale. 

L'Eau,  1969,  No  2,  p  6 1  -68.  2  map,  6  photo. 

Descriptors:  *Water  resources  development, 
•Storage,  'Reservoir  evaporation,  Average 
precipitation,  Irrigation,  Ground  water  basins, 
Ground  water  recharge,  Mineral  water,  Water  pol- 
lution control,  Reservoir  construction. 
Identifiers:  *Republic  of  South  Africa,  Orange 
River. 

Compared  to  other  western  countries  of  the  same 
industrial  and  economical  development,  South 
Africa  has  very  poor  hydraulic  resources.  The 
mean  annual  precipitation  index  on  the  1,223,400 
square  km.  country  is  478.98  mm  from  which  8.6% 
is  runoff  water.  Irrigation  is  a  very  important  factor; 
groundwater  is  seldom  and  occurs  in  very  limited 
areas;  and  mineral  content  dissolved  in  the  water  is 
high.  Climatic  conditions,  hydraulic  reserves,  water 
consumption  for  irrigation  and  municipal  and  in- 
dustrial purposes,  water  storage  and  water  used  for 
cooling,  artificial  recharge,  and  water  treatment 
are  described.  Water  pollution  control  is  discussed. 
The  construction  of  large  reservoirs  such  as  the  two 
planned  at  Oxbow  and  Kau  and  the  already  finished 
du  Vaal,  Bridle  Drift,  Oppermansdrift,  Spioenkop, 
Doornhoek,  Pongolapoort  and  Kruger  National 
Park  dams  are  reviewed  as  well  as  water  manage- 
ment of  the  Orange  River.  (Minguez-Arizona) 
W72-02209 


HYDROLOGY  AND  WATER  RESOURCES  IN 
ARIZONA  AND  THE  SOUTHWEST,  VOLUME  I. 

American  Water  Resources  Association. 

Copies  may  be  obtained  from  Arizona  Section 
AWRA,  Secretary-Treasurer,  1525  East  Kleindel 
Road,  Tucson,  Arizona  85719.  Proceedings  of  the 
1971  Meetings  of  the  Arizona  Section-American 
Water  Resources  Assn.  (AWRA)  and  the  Hydrolo- 
gy Section— Arizona  Academy  of  Science,  April  22- 
23,  197 l,Tempe,  Arizona. 

(See  W72-02213  thru  W7 2-02238). 
W72-022I2 


AUGMENTING   ANNUAL   RUNOFF  RECORDS 
USING  TREE-RING  DATA, 

Arizona     Univ.,     Tucson.     Lab.     of    Tree-Ring 

Research. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-022I3 


For  primary  bibliographic  entry  see  Field  02G. 
W7  2-022 18 


EFFECTS   OF   FIRE   ON   WATER   INFILTRA- 
TION RATES  IN  A  PONDEROSA  PINE  STAND, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-02219 


THE  USE  OF  A  REALISTIC  RAINFALL  SIMU- 
LATOR TO  DETERMINE  RELATIVE  INFIL- 
TRATION RATES  OF  CONTRIBUTING 
WATERSHEDS  TO  THE  LOWER  GILA  BELOW 
PAINTED  ROCK  DAM, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 
Center. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-02220 


MULCHING  TECHNIQUES  FOR  ARID  LANDS 
VEGETABLE  PRODUCTION, 

Arizona  Univ.,  Tucson.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-02221 


FIELD    MEASUREMENTS    OF    SOIL-WATER 
CONTENT  AND  SOIL-WATER  PRESSURE, 

Agricultural  Research,  Phoenix,  Ariz.  Water  Con- 
servation Lab. 
For  primary  bibliographic  entry  see  Field  02G. 

W72-02222 


CONDITIONAL  STREAMFLOW  PROBABILITY 
DISTRIBUTIONS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02223 


A   STOCHASTIC    ANALYSIS   OF   FLOWS   ON 
RILLITO  CREEK, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-02224 


THE  USE  OF  CHEMICAL  HYDROGRAPHS  IN 
GROUNDWATER  QUALITY  STUDIES, 

Harshbarger  and  Associates,  Tucson,  Ariz. 
For  primary  bibliographic  entry  see  Field  05A. 

W72-02225 


D.  B.  Thorud,  and  P.  F.  Ffolliott. 
In:  Hydrology  and  Water  Resources  in  Arizona  ai 
the  Southwest,  Proceedings,  Arizona  Sectio 
American  Water  Resources  Association  and  tl 
Hydrology  Section-Arizona  Academy  of  Scienc 
April  22-23,  1971,  Tempe,  Vol  l,p291-300,  197 
1  fig,  13ref. 

Descriptors:  *  Forest  management,  *Snowme 
♦Runoff,  'Water  yield  improvement,  *Proje 
planning,  Ponderosa  pine  trees,  Vegetation  effecl 
Soil  types,  Topography,  Climatic  data,  Rune 
forecasting,  Arizona,  Mountains. 
Identifiers:  *Pert  networks,  *Runoff  efficiency. 

Snowmelt  is  a  major  source  of  runoff  in  Arizona  fi 
both  reservoir  systems  and  groundwater  recharg 
Because  much  of  the  Arizona  snowmelt  runoff  o 
curs  in  Ponderosa  pine  forests,  it  follows  that  a| 
propriate  forest  management  methods  mi 
enhance  snowmelt  water  yield  by  manipulating  tn 
spacing  or  overstory  density.  This  paper  attemp 
to  establish  guidelines  for  evaluating  such  fore 
management  practices.  Physiographic  and  climat 
factors  also  affect  runoff  quantity,  and  it  is  coi 
ceivable  that  2  sites  of  identical  vegetation  con 
position,  but  different  in  some  combination  < 
these  factors  might  yield  quite  different  amounts  < 
runoff  in  response  to  some  management  practio 
A  PERT  network  is  presented  illustrating  the  ii 
vestigative  framework  for  such  a  research  effor 
The  major  study  activities  of  the  framework  are  th 
identifying  developing  preliminary  evaluations  an 
preparing  a  comprehensive  report.  Three  inventoi 
evaluations  to  attempt  identification  of  pertinei 
populations  are  currently  being  conducted  and  ar 
described.  (See  also  W72-02212)  (Casey-Arizona 
W72-02230 


OPTIMAL    UTILIZATION    OF    PLAYA    LAKi 
WATER  IN  IRRIGATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  an 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-02231 


COLLECTIVE  UTILITY:  A  SYSTEMS  AT 
PROACH  FOR  THE  UTILIZATION  OF  WATE1 
RESOURCES, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  Engineei 

ing. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02  232 


SOME  REGIONAL  DIFFERENCES  IN  RUNOFF- 
-PRODUCING  THUNDERSTORM  RAINFALL 
IN  THE  SOUTHWEST, 

Southwest  Watershed   Research  Center,  Tucson, 

Ariz. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-02214 


RECHARGING  THE  OGALLALA  FORMATION 
USING  SHALLOW  HOLES, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources;  and  Texas  Tech  Univ.,  Lubbock. 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02227 


COMPARISON  OF  WATER  PRICING  STRUC 
TURES  FROM  A  COLLECTIVE  UTILITY 
VIEWPOINT, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  Engineer 

ing. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-02233 


UNCERTAINTIES     IN     DIGITAL-COMPUTER 
MODELING  OF  GROUNDWATER  BASINS, 

Geological   Survey,  Tucson,   Ariz.;   and   Arizona 

Univ.,  Tucson.    Dept.   of  Hydrology   and   Water 

Resources. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-02215 


MANAGEMENT  OF  ARTIFICIAL  RECHARGE 
WELLS  FOR  GROUNDWATER  QUALITY  CON- 
TROL, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 

Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02228 


TREE-RING  DATING  OF  COLORADO  RIVEi 
DRIFTWOOD  IN  THE  GRAND  CANYON, 

Arizona     Univ.,     Tucson.     Lab.     of    Tree-Rin) 

Research. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-02234 


SEASONAL     EFFECTS     ON     SOUL     DRYING 
AFTER  IRRIGATION, 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-02217 


THE  OCCURRENCE  OF  THERMAL  GROUND- 
WATER IN  THE  BASIN  AND  RANGE 
PROVINCE  OF  ARIZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-02229 


PHYSIOGRAPHIC   LIMITATIONS   UPON  THE 
USE  OF  SOUTHWESTERN  RIVERS, 

Museum  of  Northern  Arizona,  Flagstaff. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02235 


BLUE-GREEN  ALGAL  EFFECTS  ON  SOME 
HYDROLOGIC  PROCESSES  AT  THE  SOIL 
SURFACE, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 
Center. 


PROGRESS  IN  DEVELOPING  FOREST 
MANAGEMENT  GUIDELINES  FOR  INCREAS- 
ING SNOWPACK  WATER  YIELDS, 

Arizona  Univ.,  Tucson.  Dept.  of  Watershed 
Management. 


USE      AND     ABUSE      OF     SOUTHWESTERN 
RIVERS.  THE  PUEBLO  DWELLER, 

American  Foundation,  Inc.,  Dragoon,  Ariz. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-02236 
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USE  AND  ABUSE  OF  SOUTHWESTERN 
RIVERS.  HISTORIC  MAN-THE  SPANIARD, 

Southwestern  Mission  Research  Center,  Tucson, 
Ariz. 

C.  W.  Polzer.  . 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971,Tempe,Vol  l,p  387-396,  1971. 
13ref. 

Descriptors:  *History,  "Arid  lands,  "Irrigation 
practices,  *  Arizona,  Water  resources  development, 
Water  users,  Water  conservation,  Arroyos,  Rivers, 
Cultural  control,  Exploitation,  Exploration. 

The  early  Spanish  explorers  did  not  lean  toward 
rivers  and  boats.  Bred  in  the  culture  of  an  arid  land, 
they  naturally  explored  with  horses  or  by  foot,  leav- 
ing boats  and  rafts  to  the  English  and  French.  No 
historical  records  reveal  any  Spanish  desires  or  at- 
tempts to  control  river  flow  or  harness  desert  water 
resources  on  any  appreciable  scale.  Yet  they  trans- 
formed the  Sonoran  Desert  into  a  productive 
garden  land  never  before  achieved  by  indigenous 
peoples.  Pueblos  were  built  on  river  banks  where 
alluvial  fans  could  be  easily  irrigated.  Small  arroyo 
check  dams  diverted  water  into  wells  and  town 
tanks,  while  larger  diversion  dams  were  built  to 
draw  water  into  canals  for  crop  irrigation.  The 
dams  were  designedly  weak  and  efficient  only  to 
the  point  of  diverting  sufficient  water  for  the 
pueblo.  There  is  no  concept  of  storing  water  in 
reservoirs  or  lakes  for  periods  of  scarcity,  but  only 
of  tapping  enough  water  during  periods  of  excess 
flow.  All  surplus  water  was  allowed  to  flow 
downstream  for  the  use  of  others  in  their  struggle 
for  survival.  In  this  way  the  Spanish  achieved  a 
balance  between  human  needs  and  the  limited 
resources  of  the  desert.  The  records  of  the  Mex- 
icans and  the  Anglos  have  been  much  more  exploi- 
tive and  destructive.  (See  also  W72-022  12) 
(Casey-Arizona) 
W72-02237 


4B.  Groundwater  Management 

URANIUM     AND     TRITIUM     AS     NATURAL 
TRACERS  IN  THE  FLORIDAN  AQUIFER, 

Florida  State  Univ.,  Tallahasse.  Dept.  of  Geology. 
J.  K.  Osmond,  and  B.  F.  Buie. 
Available  from  National  Technical  Information 
Service  as  PB-204  893,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Florida  Water  Resources  Research 
Center,  Gainsville,  Publication  No  14,  Aug  1971. 
66  p,  12  fig,  8  tab,  39  ref,  3  append.  OWRR-A-01 1- 
FLA(8). 

Descriptors:    "Tritium,    "Uranium    radioisotopes, 
"Groundwater     recharge,     "Aquifers,     "Tracers, 
Groundwater  movement,  Springs,  Florida. 
Identifiers:  Wakulla  Springs  (Fla),  Silver  Springs 
(Fla). 

Naturally  occurring  radioisotopes  serve  as 
hydrologic  tracers  in  the  study  of  ground  water 
movement  and  aquifer  recharge.  A  benzene 
synthesis  method  of  tritium  analysis  involving  no 
isotopic  enrichment  has  been  developed  which  per- 
mits analysis  of  samples  at  a  level  of  10  or  more 
tritium  units  (10  plus  H-3  per  1018  H-l).  In  the 
North  Florida  study  area  sharp  boundaries  separate 
young  and  old  waters  in  the  aquifer  according  to 
their  tritium  content.  Uranium  in  ground  water  ex- 
hibits extreme  variability  in  isotopic  distribution 
and  the  combination  of  isotopic  ratio  (U-234/U- 
238)  and  total  uranium  concentration  (0.0X  to  X 
parts  per  billion)  serves  as  the  tag  with  which  to 
trace  aquifer  water.  The  sources  of  water  flowing 
from  Wakulla  Springs  and  Silver  Springs  is  calcu- 
lated quantitatively;  the  results  agree  well  with  con- 
clusions based  on  standard  hydrologic  methods  of 
analysis.  Uranium  analysis  requires  one  to  four  gal- 
lons of  water  per  sample,  and  involves  isotopic 
spiking  with  U-232,  iron  hydroxide  co-precipita- 
tion, ion  exchange  separation,  electrodeposition, 
vacuum  counting,  and  alpha  pulse  height  analysis. 
(Morgan-Florida) 
W72-01696 


USE  AND  ABUSE  OF  SOUTHWESTERN 
RIVERS.  HISTORIC  MAN-THE  ANGLO, 

Arizona  State  Univ.,  Tempe. 
B.  Fireman. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association,  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  Tempe,  Vol  1 ,  p  397-403,  1 97 1 . 

Descriptors:  "History,  "River  basins,  "Water 
resources  development,  Dams,  "Arid  lands, 
Arizona,  Water  conservation.  Exploitation. 

The  exploitation  of  southwestern  rivers  is  discussed 
in  the  context  of  American  intrusion,  acquisition 
and  development  of  Arizona.  The  first  Americans 
in  the  region  were  beaver  trappers  who  quickly 
decimated  the  Sonoran  beaver  but  otherwise 
wrought  little  environmental  impact.  Immediately 
following  the  acquisition  of  the  region  by  the  U.S. 
after  the  Mexican  War,  gold  miners  descended 
upon  it  from  California.  They  quickly  scarred  hills 
and  streams,  diverting  water  for  placers,  building 
piles  of  ugly  rubble  and  logging  off  entire  forests. 
The  large  numbers  of  people  and  towns  that  fol- 
lowed created  a  need  for  more  home  grown  food 
products  and  large  storage  dams  were  soon  built. 
When  these  washed  out  the  stored  floodwaters  did 
more  sharp,  tragic  damage  downstream  than  even 
the  seasonal  floods  of  the  past.  The  common  mu- 
nicipal practice  of  dumping  raw  sewage  into  water- 
ways soon  brought  water  pollution.  Following  the 
National  Reclamation  Act  of  1902,  large  dams 
were  soon  built  on  major  waterways  and  the  multi- 
ple use  projects  came  into  existence.  Today,  even 
the  Indians,  in  their  quest  for  economic  betterment 
are  destroying  natural  waters.  They  have  learned  a 
major  lesson  from  the  whites— the  rivers  they  used 
only  for  basic  needs  a  century  ago,  may  be  more 
profitable  if  overused  without  regard  for  tomorrow. 
(See  also  W72-022 12)  (Casey-Arizona) 
W72-02238 


ANNUAL  WATER  STATEMENT,  1970-1971. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

The  Cross  Section,  Vol.  17,  No.  2,  p.  1-7,  February 
1971.  17  tab,  15  fig. 

Descriptors:  "Groundwater  mining,  "Water  levels, 
"Water    table,    "Hydrologic    data,    Water    wells, 
Overdraft,  Water  supply,  Maps,  Great  Plains,  Tex- 
as. 
Identifiers:  Texas  High  Plains. 

Groundwater  data  for  15  counties  in  the  Texas 
High  Plains  is  presented  as  water-level  information 
for  1970-1971.  Lists  of  average  10-year  water-table 
decline  and  summary  of  current  data  are  included. 
Potter  County  had  the  largest  average  water-table 
decline  in  1970-1971,  a  6.66-foot  value.  Parmer 
County  had  the  largest  average  water-table  decline 
in  1962-1971,  a  4.06-foot  value.  There  are  15  well 
location  maps.  (Popkin-Arizona) 
W72-01743 


CHANGE  OF  CHLORIDE  CONTENT  OF 
WATER  IN  RESPONSE  TO  PUMPING  IN  THE 
ARTESIAN  AQUIFER  IN  THE  ROSWELL-EAST 
GRANT  PLAINS  AREA,  CHAVES  COUNTY, 
NEW  MEXICO, 

New  Mexico  State  Engineer  Office,  Alburquerque. 
F.  H.  Hennighausen. 

In:  Saline  Water,  Mattox,  R.  B.  (ed.),  AAAS,  Com- 
mittee on  Desert  and  Arid  Zones  Research,  Con- 
tribution No  1 3,  p  7 1-86,  1 970.  8  fig,  1  tab,  6  ref. 

Descriptors:  "Artesian  wells,  "Saline  water,  "New 
Mexico,  "Groundwater  basins,  "Aquifers,  Semiarid 
climates,    Great    Plains,    Chlorides,    Hydrograph 
analysis,  Overdraft,  Hydrogeology. 
Identifiers:  "Artesian  head. 


The  Roswell  Artesian  Basin  of  southeastern  New 
Mexico  consists  principally  of  two  distinct  aquifers: 
an  artesian  aquifer  of  Permian  Age  and  a  shallow 
aquifer  of  Quaternary  Age.  Prior  to  agricultural  ex- 
ploitation of  the  region,  the  artesian  system  of  the 
basin  was  in  equilibrium  and  most  of  the  natural 
discharge  from  the  artesian  aquifer  occured  at 
large  springs  and  seeps.  With  the  development  and 
use  of  artesian  wells  the  springs  failed  rapidly.  Arte- 
sian head  in  the  Roswell  Basin  has  declined  almost 
continuously  since  shortly  after  the  first  artesian 
wells  were  drilled  in  the  1890's.  There  is  a  general 
correlation  between  pumpage,  artesian  head  and 
rainfall.  Saline  water  (as  measured  by  chloride  con- 
tent) has  encroached  into  the  fresh  water  portion 
of  the  artesian  aquifer  since  1952  and  has  retreated 
in  some  parts  of  the  aquifer  since  1965  in  response 
to  fluctuations  in  artesian  head  caused  by  pumpage 
of  water  from  the  aquifer.  The  saline  water  move- 
ment is  both  vertical  and  lateral  in  response  to  ac- 
cumulative overdraft  of  the  whole  basin,  and  to 
seasonal  declines  of  the  artesian  head.  If  the  pump- 
ing rate  increases  due  to  drought  or  other  condi- 
tions, the  recent  general  overall  improvement  of 
water  quality  will  reverse  and  further  en- 
croachment of  saline  water  can  be  expected  in  the 
area.  (See  also  W72-01749)  (Casey-Arizona) 
W72-01751 


GEOTHERMICS      IN      NORTH       AMERICA: 
PRESENT  AND  FUTURE, 

New  Mexico  State  Bureau  of  Mines  and  Mineral 

Resources;  and  Wyoming  State  Engineer's  Office, 

Cheyenne. 

W.  K.  Summers,  and  S.  H.  Ross. 

Earth  Science  Bulletin,  Vol  4,  No  1,  p  7-22,  March 

1971.  11  fig,  38  ref. 

Descriptors:  "Geothermal  studies,  "Mexico,  "Ex- 
ploration, Exploitation,  Thermal  powerplants. 
Thermal  power,  Thermal  water,  Geologic  in- 
vestigations, Geohydrologic  units,  Geographical  re- 
gions, Thermal  springs,  Foreign  countries,  Arizona, 
California,  Oregon,  Idaho,  New  Mexico,  Utah, 
Nevada,  Washington,  Rocky  Mountain  Region. 
Identifiers:  "Geothermal  power. 

Geothermics  is  the  utilization  of  naturally-occur- 
ring hot  water  and  steam.  Although  this  resource 
has  many  practical  uses,  its  greatest  potential  seems 
to  be  in  the  production  of  geothermal  power.  Such 
power  has  several  major  advantages:  ( 1 )  it  is 
economically  competitive  with  more  conventional 
power  sources;  (2)  it  may  be  incremental  so  that 
capital  expenditures  can  be  made  on  an  'as  needed' 
basis;  (3)  it  is  'pollution  free';  (4)  it  seems  to  be  vir- 
tually inexhaustible.  About  45  fields  in  North 
America  have  been  test  drilled  and  of  these,  only 
about  6  are  in  the  development  or  production 
stages.  Five  developed  fields  in  the  U.S.  and  Mex- 
ico, including  2  fields  currently  producing  power, 
are  reviewed  in  terms  of  thermal  and  geological 
characteristics  and  power  potential.  Additional 
data  are  presented  from  tests  in  fields  in  El  Sal- 
vador, Nicaragua,  Mexico,  and  the  western  U.S., 
and  thermal  area  maps  are  included  of  these  re- 
gions. Exploration  techniques  reviewed  include 
geologic  mapping,  fluid  dynamics  studies,  chemical 
and  physical  measurements  and  test  drilling.  Vari- 
ous types  of  nuclear  stimulation  and  a  heat- 
exchange  process  using  super-heated  water  instead 
of  steam  are  the  most  promising  development  sug- 
gestions. Increasing  interest  prompted  passage  of  a 
federal  Geothermal  Steam  Act  in  1970.  (Casey- 
Arizona) 
W72-01756 


MEASUREMENT  AND  ANALYSIS  OF  UNSATU- 
RATED FLOW  AND  GROUNDWATER  SUR- 
FACE PROFILES  RELATED  TO  RECHARGE 
AND  WITHDRAWALS, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  0  2F. 

W72-01781 
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SUBSURFACE  DISTRIBUTION  OF  NITRATES 
BELOW  COMMERCIAL  CATTLE  FEEDLOTS, 
TEXAS  HIGH  PLAINS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-02003 


OVERPUMPED  ARTESIAN  WELLS  AMONG  A 
WELL  GROUP, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

A.-A.  I.  Kashef. 

Water  Resources  Bulletin,  Vol  7,  No  5,  p  981-990, 

October  1971.  2  fig,  6  ref. 

Descriptors:  *Artesian  wells,  *Drawdown,  ♦Un- 
steady flow,  *Water  levels,  Groundwater  move- 
ment, Water  yield,  Equations,  Mathematical  stu- 
dies, Steady  flow,  Pumping,  Aquifer  charac- 
teristics, Confined  water. 

Identifiers:  *Well  interference,  Overpumped  arte- 
sian wells. 

When  an  artesian  aquifer  is  too  permeable  or  of  a 
small  depth  or  when  the  pumping  rate  is  very  high, 
or  whenever  all  of  these  conditions  exist,  the  zone 
near  the  water  well  may  be  relieved  from  the  arte- 
sian pressure.  The  well  in  such  cases  may  be 
identified  as  an  overpumped  artesian  well.  The  flow 
region  is  divided  into  two  distinct  zones:  (a)  the 
zone  immediately  around  the  well  where  the  condi- 
tions would  be  similar  to  a  Gravity  Well;  in  this  re- 
gion, the  vertical  velocity  components  exist  at  all 
points  except  those  at  the  impervious  boundary; 
and  (b)  the  radius  of  influence;  in  this  zone,  the 
stream  lines  are  all  radial  and  horizontal  as  in  the 
case  of  an  idealized  artesian  well.  The  interference 
between  multiple  artesian  wells  can  be  determined 
by  superimposing  the  hydraulic  heads  of  the  in- 
dividual wells.  However,  such  superposition  cannot 
be  valid  if  one  or  more  overpumped  artesian  wells 
existed  because  of  the  existing  conditions  of  gravity 
flow.  Thus  a  restricted  form  of  superposition  may 
be  used,  based  on  the  use  of  unified  well  equations 
developed  on  the  basis  of  the  analysis  of  the 
hydraulic  forces  in  both  steady  and  transient  states 
of  flow.  (Knapp-USGS) 
W72-02005 


RECLAIMED  WASTE  WATER  FOR  GROUND- 
WATER RECHARGE, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  05  D. 

W7  2-02006 


AN  ALGORITHM  FOR  LEAST  SQUARES 
ANALYSIS  OF  DRAWDOWN  IN  OBSERVA- 
TION WELLS, 

Research  Council  of  Alberta,  Edmonton. 
A.  Vanden  Berg. 

Journal  of  Hydrology,  Vol  14,  No  1,  p  1-18,  Oc- 
tober 197 1 .  4  fig,  6  tab,  3  ref,  append. 

Descriptors:  *Drawdown,  'Computer  programs, 
*Least  squares  method,  Water  wells,  Water  levels, 
Steady  flow,  Data  processing,  Water  table,  Arte- 
sian wells. 

An  algorithm  for  computerized  analysis  of  draw- 
down in  an  observation  well  near  a  well  pumping  at 
constant  rate  from  a  semi-infinite,  non-leaky 
aquifer  uses  the  least  squares  method  to  determine 
values  of  the  transmissivity,  the  storage  coefficient, 
and  the  distance  between  the  observation  well  and 
the  image  well.  An  alternate  algorithm  leads  to 
values  which  give  a  least  squares  fit  for  data  plotted 
on  logarithmic  paper.  The  behavior  of  the  al- 
gorithm is  solved  for  three  sets  of  drawdown  data 
with  varying  amounts  of  scatter.  (Knapp-USGS) 
W72-02008 


TESTS      IN      UNCONFINED      ANISOTROPIC 
AQUIFERS, 

Sheffield    Univ.,   (England).    Dept.   of  Civil    En- 
gineering. 

N.  S.  Boulton,  and  J.  M.  A.  Pontin. 
Journal  of  Hydrology,  Vol  14,  No  1,  p  53-65,  Oc- 
tober 1971.2  fig,  6  ref,  3  append. 

Descriptors:  'Drawdown,  *Water  yield,  'Unsteady 
flow,    *Theis    equation,    Aquifer    characteristics, 
Water  levels,  Aquifers,  Withdrawal,  Permeability, 
Storage  coefficient,  Specific  yield,  Transmissivity. 
Identifiers:  *Pumping  tests,  'Aquifer  tests. 

An  equation  derived  for  the  drawdown  of  the 
water-table  under  non-equilibrium  conditions  al- 
lows for  uniform  anistropy  and  delayed  yield  from 
storage.  The  allowance  for  delayed  yield  involves 
four  parameters.  The  pumped  well  and  observation 
wells  may  penetrate  the  aquifer  to  any  depth.  The 
theory  assumes  that  the  aquifer  and  water  are  in- 
compressible and  that  the  drawdown  of  the  water- 
table  is  small.  Using  time-drawdown  recordings 
from  a  pumping  test  at  a  constant  rate  of  discharge, 
a  theoretical  curve  is  closely  matched  to  the  field 
curve  by  determining  suitable  values  of  the 
parameters.  (Knapp-USGS) 
W72-02011 


ARTIFICIAL  GROUND-WATER  RECHARGE 
BY  MEANS  OF  WELLS  IN  ISRAEL, 

Tahal  Consulting  Engineers  Ltd.,  Tel  Aviv  (Israel). 
Div.  of  Hydrology. 
Y.  Harpaz. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  12,  Paper  8579,  p  1947-1964, 
December  1971.  1 1  fig,  1  tab,  16  ref. 

Descriptors:  'Artificial  recharge,  'Injection  wells, 
Water    management    (Applied),    Water    storage, 
Water   quality,    Water   costs,    Aquifers,    Aquifer 
characteristics,  Groundwater  recharge. 
Identifiers:  Israel. 

Astificial  recharge  activities  in  Israel  are  an  in- 
dispensable component  of  the  national  water 
management  program.  Water  quantities  recharged 
by  means  of  wells  amounted  in  1967-1968  to  over 
100,000,000  cu  m  per  annum.  The  sources  of 
supply  for  recharge  are  Lake  Kinneret  and  various 
groundwater  basins.  Clogging  of  wells,  caused  by 
silting,  accumulation  of  organic  matter,  and  bac- 
terial growth,  is  the  dominant  factor  limiting  their 
capacity  for  recharge.  The  performance  of  these 
wells  in  sandy,  limestone  and  basalt  formations  is 
reviewed.  By  operating  dual-purpose  wells,  both 
for  pumping  and  injection,  their  recharge  capaci- 
ties can  be  maintained  for  many  years.  Effects  of 
recharge  and  pumping  on  the  movement,  displace- 
ment, and  mixing  of  recharging  and  innate  waters 
were  also  investigated.  The  overall  costs  of  well 
recharge  ranges  from  $0,028  per  cu  m  to  $0,048 
per  cu  m  including  the  price  of  water  at  the  delivery 
points  of  the  Jordan-Negev  Water  Conduit.  The 
lower  figures  are  typical  of  the  cost  of  recharge  in 
the  limestone  projects  near  the  conduit  and  the 
higher  ones  of  those  of  the  sandy  wells  of  the 
southern  coastal  plain.  (Knapp-USGS) 
W72-020I7 


AN  EXTENDED  THEORY  OF  DELAYED  YIELD 
FROM     STORAGE    APPLIED    TO    PUMPING 


GROUND  WATER  FOR  IRRIGATION  IN  THE 
BROOTEN-BELGRADE  AREA,  WEST-CE- 
NTRAL MINNESOTA, 

Geological  Survey,  Washington,  D.  C. 

W.  A.  VanVoast. 

Available  from  Sup  Doc,  GPO,  Wash,  D  C  20402  - 

$1.25.    Geological    Survey    Water-Supply    Paper 

1 899-E,  197 1 .  24  p,  9  fig,  2  plate,  4  tab,  16  ref. 

Descriptors:  'Groundwater,  'Water  supply,  'Ir- 
rigation, 'Withdrawal,  'Minnesota,  Water  yield, 
Water  quality,  Aquifers,  Aquifer  characteristics, 
Pumping,  Hydrologic  data,  Data  collections, 
Boreholes,  Surveys,  Chemical  analysis,  Water  anal- 
ysis, Analog  models,  Water  resources  develop- 
ment. 

Identifiers:  'Groundwater  resources,  'Ground- 
water hydrology. 


Water  for  irrigation  is  needed  to  improve  crop 
yields  from  sandy  soils  in  the  Brooten-Belgrade 
area  in  Minnesota.  Groundwater  supplies  of  suffi- 
cient quantity  and  suitable  quality  for  irrigation  are 
available  in  much  of  the  area.  Quaternary  glacial 
drift,  as  much  as  300  feet  thick,  is  underlain  by 
Precambrian  crystalline  rocks  and  possible  by 
Cretaceous  sedimentary  rocks.  Sand  and  gravel 
aquifers  are  buried  at  various  depths  in  the  drift. 
One  buried  aquifer,  possible  capable  of  high  yields, 
is  within  250  feet  of  the  land  surface  in  the  vicinity 
of  Belgrade.  Glacial  outwash  comprises  the  upper 
part  of  the  drift  in  most  of  the  project  area  and  is  lo- 
cally more  than  100  feet  thick.  The  outwash  is 
made  up  of  crossbedded  sand  and  gravel  that  is  in- 
terbedded  in  places  with  silt  and  clay  deposits  and 
has  a  saturated  thickness  of  as  much  as  65  feet.  Lo- 
cally, the  transmissivity  of  the  surficial  aquifer  is  as 
much  as  60,000  gallons  per  day  per  foot,  but  el- 
sewhere is  generally  less  than  30,000  gallons  per 
day  per  foot.  The  aquifer  should  yield  more  than 
300  gallons  per  minute  and  locally  more  than  1 ,000 
gallons  per  munite  to  individual  wells  in  much  of 
the  northern  and  southwestern  parts  of  the  area. 
Recharge  to  the  surficial  aquifer  is  almost  entirely 
from  precipitation.  Significant  groundwater  losses 
occur  as  base  flow  and  underflow,  and  through 
evaporation  and  transpiration.  Water  in  the  buried 
and  surficial  aquifers  is  of  the  calcium  magnesium 
bicarbonate  type  and  is  of  suitable  quality  for  ir- 
rigation. (Woodard-USGS) 
W72-02071 


SUBSURFACE  DISPOSAL  OF  LIQUID  INDUS- 
TRIAL WASTES  IN  ALABAMA-A  CURRENT 
STATUS  REPORT, 

Alabama  Geological  Survey,  University. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-02075 


SUBSURFACE  STORAGE  AND  DISPOSAL  IN 
ILLINOIS, 

Illinois  State   Water  Survey,  Urbana.   Hydrology 

Section. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-02076 


FEASIBILITY  OF  RECHARGING  TREATED 
SEWAGE  EFFLUENT  INTO  A  DEEP  SAND- 
STONE AQUIFER, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02077 


PESTICIDE  CONTAMINATION  OF  A  SHAL- 
LOW BORED  WELL  IN  THE  SOUTHEASTERN 
COASTAL  PLAINS, 

South  Piedmont  Conservation  Research  Center, 
Watkinsville,  Ga. 

For  primary  bibliographic  entry  see  Field  05B. 
W7  2-02078 


GASOLINE     POLLUTION     OF     A     GROUND- 
WATER RESERVOIR  -  A  CASE  HISTORY, 

Los  Angeles  Dept.  of  Water  and  Power,  Calif. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-02079 


PETROLEUM  CONTAMINATION  OF  GROUND 
WATER  IN  MARYLAND, 

Maryland  State   Dept.  of  Water  Resources,  An- 
napolis. Groundwater  Management  Div. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-02080 


GROUND-WATER  POLLUTION  POTENTIAL 
OF  A  LNADFILL  ABOVE  THE  WATER  TABLE, 

Pennsylvania  State  Univ.,  University  Park.  Dept.  of 

Geosciences. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-02081 
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PRELIMINARY  EVALUATION  OF 
l^DROLOGIC  CONDITIONS  OF  THE  LAKE- 
LND  RIDGE  AREA  OF  POLK  COUNTY, 
.ORIDA, 

sological  Survey,  Tallahassee,  Fla. 

F.  Robertson. 

sological  Survey  Open-file  Report  71007,  1971. 

"ig,  4  tab,  42  ref. 

jscriptors:  'Water  resources  development, 
iroundwater,  *Lakes,  *Hydrologic  data, 
lorida,  Reviews,  Aquifers,  Aquifer  charac- 
ristics,  Hydrogeology,  Withdrawal,  Water  yield, 
ater  quality,  Groundwater  recharge,  Water  level 
ictuations,  Water  wells,  Observation  wells, 
imping,  Water  users,  Chemical  analysis, 
entifiers:  *Polk  County  (Fla). 

fdrologic  conditions  of  the  Lakeland  Ridge  area 
Polk  County,  Florida  are  evaluated.  The  Lake- 
id  ridge  area  covers  about  300  square  miles  in 
irthwest  Polk  County.  The  rapid  growth  of  this 
ea  has  resulted  in  an  increase  in  groundwater 
thdrawals  such  that  in  1968  about  67.5  mgd  was 
imped  to  satisfy  the  demands  of  municipal,  irriga- 
>n,  and  industrial  users.  The  Floridan  aquifer  is 
e  major  source  of  water  in  the  ridge  area  and  oc- 
irs  within  limestones  of  Eocene  to  Miocene  ages, 
le  Suwanne  Limestone,  which  underlies  most  of 
e  Lakeland  ridge  area  constitutes  the  uppermost 
lit  of  the  Floridan.  Recharge  within  the  study 
ea  is  about  72  mgd,  which  is  only  slightly  more 
an  estimates  of  minimum  withdrawals  for  1968. 
ikeland  maintains  27  wells  throughout  the  city 
id  in  nearby  communities  from  which  public 
iter  supplies  are  drawn.  The  water  quality  is 
:nerally  good  and  meets  water-quality  standards 
r  interstate  carriers  established  by  the  U.S.  Public 
ealth  Service,  1962.  However,  most  wells  yield 
ater  that  is  hard,  and  some  water  that  contains  ob- 
ctionable  quantities  of  hydrogen  sulfide. 
Voodard-USGS) 
'72-02086 


ROUND-WATER    EXPLORATION,    BEAVER 
REEK  VALLEY  NEAR  KENAI,  ALASKA, 

eological  Survey,  Anchorage,  Alaska. 

I S.  Anderson. 

eological  Survey  Open-file  Report,  June  1971.  27 

,13  fig,  4  tab. 

descriptors:  'Groundwater,  *Water  resources 
evelopment,  *Water  wells,  *Hydrologic  data, 
Alaska,  Water  yeild,  Water  quality,  Chemical 
lalysis,  Data  collections,  Drill  holes,  Aquifers, 
.quifer  characteristics,  Hydrogeology,  Water 
jpply,  Pumping,  Drawdowns,  Hydrography, 
Iroundwater  recharge,  Withdrawal, 
lentifiers:  'Groundwater  resources,  Kenai 
Alaska),  Groundwater  hydrology. 

iroundwater  resources  were  investigated  for  the 
ity  of  Kenai,  Alaska  including  an  analysis  of 
roundwater  potential  in  the  vicinity  of  Kenai  and  a 
:st-drilling  program  in  the  Beaver  Creek  valley 
ear  Kenai.  As  a  result  of  the  test  drilling,  a  ground- 
rater  source  was  located  and  a  successful  produc- 
on  well  was  drilled.  The  Kenai  area  is  underlain  by 
nconsolidated  stratified  sedimentary  deposits  of 
lacial  origin.  The  units  include  drift,  outwash- 
lain  deposits,  coastal-plain  deposits,  deltaic 
eposits,  abandoned-channel  deposits,  and  alluvi- 
im.  Geologic  units  most  favorable  for  groundwater 
levelopment  within  the  study  area  include  the  out- 
/ash-plain  deposits  and  the  abandoned-channel 
teposits.  On  the  basis  of  the  available  aquifer-test 
lata,  the  city  of  Kenai  should  be  able  to  obtain  the 
equired  650  gpm  sustained  average  flow  or  3,000 
pm  for  10  hours  from  two  or  three  properly 
paced  and  constructed  wells  in  the  Beaver  Creek 
'alley.  The  water  from  all  wells  was  of  the  sodium 
licarbonate  type  and  of  good  quality.  Iron  content 
anged  from  0.08  to  0.80  mg/liter.  The  water  sam- 
)les  ranged  in  hardness  from  1  to  95  mg/liter.  Some 
)f  the  samples  had  a  slight  hydrogen  sulfide  odor 
ind  an  amber  color.  (Woodard-USGS) 
V72-02087 


TEST  OF  THE  STROEBEL  SPRING  -  A  SUP- 
PLEMENTARY STUDY  OF  THE  FORT  CAR- 
SON EXPANSION  PROJECT,  CIVIL  ACTION 
NO.  8920,  TRACT  NO.  202,  EL  PASO  COUNTY, 
COLORADO, 

Geological  Survey,  Lawrence,  Kans. 
E.  D.  Jenkins. 

Geological  Survey  Open-file  Report,  1971.  16  p,  3 
fig,  1  tab,  1  ref. 

Descriptors:  'Groundwater,  'Sumps,  'Pumping, 
'Groundwater  recharge,  'Colorado,  Water  levels, 
Withdrawal,  Water  level  fluctuations,  Aquifers, 
'Alluvium,  Water  yeild,  Groundwater  movement, 
Springs,  Hydrologic  data,  Data  collections. 
Identifiers:  *EI  Paso  County  (Colo). 

The  Stroebel  Spring  sump  is  a  40-  by  60-foot  ex- 
cavation in  the  alluvium  of  Turkey  Creek,  in  EI 
Paso  County,  Colorado.  The  sump  yielded  2  gal- 
lons per  minute  as  overflow  in  October  1970  when 
it  was  not  pumped  and  would  have  yielded  about 
90  gallons  per  minute  if  the  pumping  water  level 
had  been  lowered  7  1/2  feet,  or  to  within  1  foot  of 
the  bottom.  The  rate  of  groundwater  inflow  to  the 
sump  will  vary  from  slightly  more  to  much  less  than 
90  gallons  per  munite,  depending  upon  the  amount 
of  recharge  available  to  the  groundwater  reservoir 
from  precipitation.  The  Stroebel  Spring  sump  will 
not  sustain  a  yield  of  90  gallons  per  minute  during 
periods  of  deficient  precipitation  and  runoff. 
(Woodard-USGS) 
W72-02088 


PROSPECTS  OF  UTILIZING  GROUNDWATER 

OF   THE   SOUTHEASTERN   PART   OF   WEST 

SIBERIA     (PERSPEKTIVY     ISPOL'ZOVANIYA 

PODZEMNYKH     VOD     YUGO-VOSTOCHNOY 

CHASTI  ZAPADNOY  SIBIRI), 

Novosibirsk  Territorial  Geological  Administration 

(USSR). 

S.  G.  Beyrom,  and  Ye.  V.  Mikhaylova. 

In:   Kompleksnoye  osvoyeniye  vodnykh  resursov 

Obskogo        basseyna;        Izdatel'stvo        'Nauka', 

Novosibirsk,  USSR,  p  183-191,  1970.  2  tab. 

Descriptors:  'Hydrogeology,  'Groundwater, 
'Groundwater  movement,  'Aquifers,  'Aquifer 
characteristics,  Water  quality,  Water  storage, 
Transmissivity,  Specific  yield,  Potentiometric  level. 
Drawdown,  Petrography,  Rocks,  River  basins, 
Streamflow,  Discharge  (Water),  Geologic  time, 
History. 

Identifiers:  'USSR,  'West  Siberia,  Omsk  Oblast, 
Novosibirsk  Oblast,  Tomsk  Oblast,  Altay  Territory, 
Groundwater  occurrence,  Groundwater  storage, 
Mineralization. 

Groundwater  plays  a  vital  role  in  the  national 
economy  of  Siberia  and  is  often  the  deciding  factor 
in  the  development  of  industrial  and  agricultural 
production.  The  total  groundwater  storage  com- 
puted for  the  southeastern  part  of  West  Siberia  is 
542.2  cu  m/sec  and  is  distributed  as  follows:  Omsk 
Oblast  -1 1 .6  cu  m/sec;  Novosibirsk  Oblast  -129.6 
cu  m/sec;  Tomsk  Oblast  -295.8  cu  m/sec;  and 
Altay  Territory  -105.2  cu  m/sec.  Most  of  the 
groundwater  available  is  of  high  quality  and  meets 
drinking-water  standards.  Two  basins  in  the  area- 
the  Irtysh-Upper  Ob  and  Middle  Ob-were  ex- 
amined to  study  the  occurrence,  movement, 
storage,  and  quality  of  groundwater,  and  the 
character,  distribution  and  extent  of  aquifers. 
Water  bearing  formations,  arranged  according  to 
geologic  age,  are  described  in  terms  of  the  litholo- 
gy,  thickness,  and  structure  of  rock  formations  of 
the  area.  (Josefson-USGS) 
W72-02102 


EFFECT  OF  WATER  LOSSES  FROM  IRRIGA- 
TION CANALS  ON  GROUNDWATERS  OF  THE 
ALEYSK  IRRIGATION  SYSTEM  (VLIYANIYE 
POTER'  VODY  IZ  OROSITEL'NYKH 
KANALOV  NA  GRUNTOVYYE  VODY 
ALEYSKOV  OROSITEL'NOY  SISTEMY), 
For  primary  bibliographic  entry  see  Field  03F. 
W72-02103 


HYDROGEOLOGIC  FACTORS  INFLUENCING 
WELL  YIELDS  IN  FOLDED  AND  FAULTED 
CARBONATE  ROCKS  IN  CENTRAL  PENNSYL- 
VANIA, 

Pennsylvania  State  Univ.,  University  Park.  Mineral 

Conservation  Section. 

S.  H.  Siddiqui,  and  R.  R.  Parizek. 

Water  Resources  Research,  Vol  7,  No  5,  p  1295- 

1312,  October  1971.  11  fig,  6  tab,  31  ref.  OWRR 

A-005-PA(3). 

Descriptors:  'Water  yield,  'Hydrogeology, 
'Aquifer  characteristics,  'Pennsylvania,  'Car- 
bonate rocks,  Karst,  Permeability,  Fractures 
(Geology),  Solubility,  Porosity,  Transmissivity, 
Specific  capacity. 
Identifiers:  Well  productivity. 

Hydrogeologic  factors  influencing  well  yields  in 
folded  and  faulted  Cambro-Ordovician  carbonate 
rocks  and  shales  were  investigated  in  central 
Pennsylvania.  Productivity  values  were  obtained 
from  80  wells.  Fracture-trace  wells  were  more 
productive  than  not  located  on  fracture  traces.  Ac- 
cidentally located  wells  were  as  productive  as  in- 
tentionally located  wells  because  the  accidentally 
located  wells  were  clustered  in  more  productive 
rocks.  The  success  ratio  of  accidentally  locating  a 
fracture  trace  well  is  4:6.  Wells  in  sandy  dolomite 
and  coarse-grained  dolomites  were  the  best  produ- 
cers; wells  in  valley  bottoms  were  more  productive 
than  those  in  valley  walls  and  uplands;  anticlinal 
wells  were  better  producers  than  synclinal  wells; 
and  wells  in  beds  dipping  at  less  than  15  degrees 
had  higher  yields  than  others.  The  Upper  Sandy 
dolomite  member  and  the  Nittany  dolomite  have 
similar  aquifer  characteristics,  which  are  signifi- 
cantly different  from  those  of  Bellefonte  dolomite, 
limestones,  and  shales.  (Knapp-USGS) 
W72-02115 


OPTIMIZATION      IN      MUNICIPAL     WATER 
SUPPLY  SYSTEM  DESIGN, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02125 


IRRIGATION   PLANNING   2:   CHOOSING   OP- 
TIMAL ACREAGES  WITHIN  A  SEASON, 

Montana     State     Univ.,     Bozeman.     Dept.     of 

Economics  and  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02130 


REQUIREMENT  FOR  THE  CAPPING  OF  CER- 
TAIN ARTESIAN  WELLS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02186 


THE  USE  OF  CHEMICAL  HYDROGRAPHS  IN 
GROUNDWATER  QUALITY  STUDIES, 

Harshbarger  and  Associates,  Tucson,  Ariz. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-02225 


RENOVATING      SEWAGE      EFFLUENT      BY 
GROUND-WATER  RECHARGE, 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02226 


RECHARGING  THE  OGALLALA  FORMATION 
USING  SHALLOW  HOLES, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources;  and  Texas  Tech  Univ.,  Lubbock. 
Dept.  of  Agricultural  Engineering. 
M.  J.  Dvoracek,  and  S.  H.  Peterson. 
In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971 ,  Tempe,  Vol  l,p245-259,  1971. 
5  fig,  1  tab,  15  ref. 
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Descriptors:   'Groundwater  recharge,  *Aquifers, 

♦Observation    wells,     *Hydrogeology,     'Shallow 

wells,    Texas,    Great    Plains,    Semiarid    climates, 

Aquifer  characteristics,  On-site  data  collections, 

Sediments. 

Identifiers:  *Soil  piping,  "Ogallala  aquifer 

The  southern  bed  of  the  Ogallala  aquifer  is 
hydrologically  isolated  from  all  outside  areas  of 
recharge,  requiring  local  precipitation  for  all  natu- 
ral recharge.  Current  withdrawals  are  so  much 
greater  than  natural  recharge  that  it  appears  that 
artificial  recharge  affords  the  only  means  of 
establishing  at  least  a  pseudo-balance.  A  number  of 
observation  wells  were  drilled  at  Texas  Tech 
University,  and  subsequently  capped  until  recharge 
water  became  available.  The  initial  recharge  was 
2.5  af  over  1 2  days,  at  a  rate  of  1 20  gpm  for  about 
the  first  day,  after  which  60  gpm  was  relatively  con- 
stant. Approximately  1  month  later,  1.2  af  were 
recharged  over  3  days  at  rates  ranging  over  140-90 
gpm.  It  became  evident  that  a  cavity  was  present  at 
the  bottom  of  the  hole  being  recharged.  On  a  later 
recharge  occasion,  the  cavity  seemed  to  have  en- 
larged. During  a  period  of  2  years  more  than  28  af 
of  surface  runoff  water  have  been  recharged 
through  the  shallow  hole  with  increases  in  recharge 
rates  for  each  subsequent  recharge  period.  The  na- 
ture of  this  phenomenon  and  the  cavities  are  not 
understood.  This  may  represent  the  long  sought 
after  answer  to  recharge  of  the  aquifer,  but  much 
more  extensive  research  needs  to  be  done.  (See 
also  W72-022 1 2 )  (Casey-Arizona) 
'*  "':-'  1221 


MANAGEMENT  OF  ARTIFICIAL  RECHARGE 
WELLS  FOR  GROUNDWATER  QUALITY  CON- 
TROL, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 

Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W7  2-0  22  28 


COLLECTIVE  UTILITY:  A  SYSTEMS  AP- 
PROACH FOR  THE  UTILIZATION  OF  WATER 
RESOURCES, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  Engineer- 
ing. 

E.  Dupnick,  and  L.  Duckstein. 
In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971,Tempe,  Vol  1,  p  313-3  25,  1971. 
5ref. 

Descriptors:  *  Model  studies,  'Optimization, 
'Decision  making,  'Groundwater,  'Economic  im- 
pact, Mathematical  models,  Arid  lands,  Arizona, 
Economic  efficiency,  Economic  prediction,  Water 
users,  Competing  uses,  Systems  analysis. 
Identifiers:  'Collective  utility. 

In  the  semiarid  southwestern  U.S.  where  competi- 
tion for  water  is  fierce  between  competing  users,  no 
regional  agency  controls  water  allocation,  and  as  a 
result,  much  court  litigation  ensues.  This  paper  at- 
tempts to  develop  a  model  for  optimal  allocation  of 
water  resources  and  to  apply  the  model  to  a 
specific  case  study.  In  November  1 969,  the  largest 
farming  interest  in  the  Sahuarita-Continental  area 
near  Tucson  filed  a  court  suit  seeking  first  to 
reduce  the  amount  of  groundwater  used  by  4  near- 
by copper  mines,  and  then  to  allocate  the  water 
more  evenly  among  various  interests  in  the  area. 
The  farming  interest  maintained  that  the  mines' 
drawdown  on  the  groundwater  table  would  soon 
deplete  the  supply  to  the  point  where  agriculture 
would  become  impossible.  The  model  utilizes  the 
concept  of  collective  utility  which  postulates  the 
existence  of  an  Economic  Decision  Maker  (EDP). 
To  get  around  the  problem  of  determination  of  net 
revenue  functions,  the  theory  compares  the  relative 
desirability  of  neighboring  economic  states.  The 
EDP  has  the  power  to  impose  groundwater-use 
taxes  in  such  a  way  as  to  maximize  overall  growth 
of  collective  utility  in  the  Sahuarita-Continental 
area,  taking  into  account  the  externalities  of  the 


resource  consumption.  The  mathematical  analysis 
is    presented    in    detail.    (See    also    W7 2-022 1 2) 
(Casey-Arizona) 
W72-02232 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


ENHANCEMENT  OF  ECOLOGIC  AND 
AESTHETIC  VALUES  OF  WATER  AS- 
SOCIATED WITH  INTERSTATE  HIGHWAYS, 

Massachusetts  Univ.,  Amherst. 

K.  L.  Bergstrom,  P.  R.  Dommel,  J.  C.  Moulton,  and 

W.  E.  Rogers. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  894,  $3.00  in  paper  copy,  $0.95 

in    microfiche.    Massachusetts    University    Water 

Resources  Research  Center  Publication   No   19, 

(1971).  114  p,  7  fig,  2  tab,  269  ref,  2  append. 

OWRR-B-010-MASS  (2). 

Descriptors:  'Wetlands,  'Road  construction, 
'Standing  waters,  'Highway  beautification, 
'Water  resources  development,  Recreation,  Wil- 
dlife, Ecology,  Aestherics,  Scenic  highways. 

The  ecological  and  aesthetic  characteristics  of 
water  resources  formed  or  altered  during  the  con- 
struction of  major  highways  is  examined.  The  ob- 
jectives of  the  study  were:  ( 1 )  to  develop  design 
and  management  criteria  for  protecting  coastal 
wetlands  and  developing  water  impoundments  in 
conjunction  with  Federal  Interstate  Highway  con- 
struction in  relation  to  wildlife  and  fish  habitat  im- 
provement in  Massachusetts  and  southern  New  En- 
gland, (2)  to  develop  visual-aesthetic  design  and 
management  criteria  for  such  impoundments  and 
wetlands  in  relation  to  highway  beautification;  and 
(3)  to  examine  existing  statuatory,  institutional  and 
administrative  provisions  and  their  application  and 
improvement  in  order  to  create  a  procedure  for  im- 
plementing the  design  and  management  proposals 
in  the  Interstate  Highway  program.  In  building 
highways,  engineers  have  frequently  created  new 
wetlands  by  digging  borrow  pits  which  sub- 
sequently fill  with  water.  Impoundments  of  streams 
and  rivers  have  also  resulted  in  manmade  wetlands. 
With  forethought  and  planning  these  new  wetlands 
could  enhance  the  environment  of  the  highway  cor- 
ridor, rather  than  detract  from  it.  (Woodard- 
USGS) 
W72-01698 


EFFECT  OF  URBANIZATION  ON  STORM 
WATER  PEAK  FLOWS, 

Praca  Da  Alegria,  Lisbon  (Portugal). 

Pedro  C.  C.  DaCosta. 

Journal    of   the    Sanitary    Engineering    Division, 

Proceedings  of  ASCE,  Vol  96,  No  SA  2,  April 

1970.  pi  87- 193,  1  fig,  3  ref. 

Descriptors:  'Urbanization,  'Storm  runoff, 
'Drainage,  Subsurface  drainage,  Runoff  forecast- 
ing, Rainfall-runoff  relationships,  Hydrographs, 
Rainfall  intensity,  Storm  drains,  Infiltration,  Per- 
colation, Permeability,  Flow  rates,  Velocity. 

Urbanization  of  areas  has  effected  the  amount  of 
water  which  runs  off  after  rain  has  fallen.  In  the  ra- 
tional formula  Q — CiA,  where  Q —  runoff  volume, 
C —  coefficient  of  permeability,  i —  rainfall  intensi- 
ty, and  A —  area  upon  which  the  rain  fell,  several 
factors  were  changed.  The  most  obvious  change  in 
the  formula  is  the  change  in  permeability  of  the 
receiving  area.  With  paving  and  rooftops  account- 
ing for  nearly  all  available  area  the  coefficient  of 
runoff  approaches  unity.  Another  change  is  the  in- 
stallation of  subsurface  lined  sewers,  as  opposed  to 
natural  channels.  The  time  of  travel  for  the  water  to 
exit  the  area  is  shortened  because  of  the  higher 
velocities  reached  in  sewer  pipes.  Starting  with  a 
basic,  synthetic,  or  characteristic  hydrograph  of  a 
natural  watershed  and  using  true  rational  relation- 
ships to  relate  rainfall  and  runoff,  it  is  possible  to 


modify  the  hydrograph  and  the  corresponding  pes 
discharge  according  to  the  degree  of  urbanizatioi 
although  practical  applications  may  require  muc 
experimental  data,  as  well  as  control  with  othi 
methods.  (Lowry-Texas) 
W72-01857 


INVESTIGATION  OF  THE  EFFECTS  OF  UI 
BANIZATION  ON  PRECIPITATION  TYP1 
FREQUENCY,  AREAL  AND  TEMPORAL  DI! 
TRIBUTION, 

Rutgers-The  State  Univ.,  New  Brunswick,  N. 
Dept.  of  Meteorology. 

For  primary  bibliographic  entry  see  Field  02B. 
W7  2-0 198  2 


CONTROL  OF  SEDIMENTS  RESULTIN 
FROM  HIGHWAY  CONSTRUCTION  AN 
LAND  DEVELOPMENT, 

Environmental    Protection   Agency,   Washingtoi 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02106 


4D.  Watershed  Protection 


'S'  STREET  CHANNEL  IMPROVEMENTS,  NEI 
DLES,  SAN  BERNARDINO  COUNTS 
CALIFORNIA,  ENVIRONMENTAL  STATI 
MENT  (ENVIRONMENTAL  STATEMENT). 

Army  Engineer  District,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-01828 


ECONOMIC  EVALUATION  OF  SOM1 
WATERSHED  MANAGEMENT  ALTERNA 
TIVES  ON  FOREST  LAND  IN  WEST  VIRGINIA 

Forest    Service,    Columbus,    Ohio.    Northeaster 

Forest   Experiment   Station;  and   Forest  Service 

Parsons,  West  Va.  Northeastern  Forest  Experimer 

Station. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02146 


LIMITATION  ON  DIVERSION  FROM  TH1 
WATERSHED:  RIPARIAN  ROADBLOCK  T< 
BENEFICIAL  USE, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02149 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


POTENTIOMETRIC  TECHNIQUES  FOR  MONI 
TORING  IONS  INVOLVED  IN  WATER  POLLU 
TION, 

Missouri  Univ.,  Columbia.  Dept.  of  Chemistry. 
S.  E.  Manahan,  M.  J.  Smith,  D.  Alexander,  and  P. 
Robinson. 

Available  from  the  National  Technical  Informatioi 
Service  as  PB-204  890,  $3.00  in  paper  copy,  $0.91 
in  microfiche.  Missouri  Water  Resources  Researcl 
Center,  Columbia,  Completion  Report,  Aug  I 
1971.  26  p,  4  fig,  2  tab,  4  ref.  OWRR-B-040-MC 
(1). 

Descriptors:   'Pollutant  identification,  'Nitrogen 

Electrochemistry,  Trace  elements,  Heavy  metals 

Flectrodes,    Nitrates,    Algae,   Copper,    Ions,    lor 

transport. 

Identifiers:  Potentiometry,  Cadmium  ions,  Coppei 

ions,  Oocystis. 

The  use  of  ion-selective  electrodes,  particularly  the 
nitrate  electrode,  was  explored  for  the  analysis  ol 
ionic  species  in  natural  aquatic  systems.  Attempt! 
to  compensate  quantitatively  for  the  effects  of  in- 
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terfering  ions  were  unsuccessful.  Ion-selective  elec- 
trodes should  not  be  used,  therefore,  when  substan- 
tial interferences  are  present.  Standard  addition  is 
generally  the  preferred  technique  with  ion-selec- 
tive electrodes.  The  cadmium  electrode  was  used 
to  determine  the  formation  constant  of  the  citrate 
complex  of  cadmium  ion.  The  log  of  the  formation 
constant  was  found  to  be  3.76  plus  or  minus  0.04, 
95%  confidence  level.  Copper  ion  deficiency  in 
algal  cultures  was  studied  and  correlated  with 
copper  ion  activity  as  measured  by  the  copper  elec- 
trode. It  was  found  that  a  minimum  level  of  approx- 
imately 40  parts  per  billion  of  copper  was  required 
for  optimum  growth  of  a  culture  of  Oocystis.  The 
growth  of  the  algae  at  minimum  copper  levels 
could  be  suppressed  by  the  addition  of  chelating 
agent. 
W72-01693 


DESIGN  AND  CONSTRUCTION  OF  A  SHAL- 
LOW WATER  SEDIMENT  CORE  SAMPLER, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

T.  C.  Daniel,  and  G.  Chesters. 

Environmental  Letters,  Vol.  1,  No.  3,  p  225-228, 

1971.  lfig,2ref.OWRRB-016-WIS(13). 

Descriptors:  Design,  *Cost,  Operation,  *Sampling, 
*Cores,  *  Sediments. 
Identifiers:  *Sampler. 

A  shallow  water  core  sampler  was  constructed 
from  plumbing  materials  and  extruded  plexiglas 
tubing.  Construction  of  the  sampler  is  simple  and 
the  total  cost  of  materials  is  approximately  $35. 
The  sampler  is  capable  of  taking  cores  at  water 
depths  up  to  6m  and  by  modification  at  greater 
depths.  The  total  weight  of  the  sampler  is  12  kg;  it 
is  easy  to  operate  and  can  be  used  for  sediments 
ranging  from  sand  to  highly  organic  clayey  materi- 
al. Core  samples  varying  in  length  and  cross-sec- 
tional area  can  be  obtained  by  changing  the  dimen- 
sions of  the  plexiglas  tube. 
W72-01738 


PHYTOPLANKTONIC      NITROGEN      AS      AN 
INDEX  OF  CULTURAL  EUTROPHICATION, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K.  Kel- 
logg Biological  Station. 

For  primary  bibliographic  entry  see  Field  05C. 
W7  2-0 17  80 


BIOLOGICAL  INDICES  OF  WATER  POLLU- 
TION WITH  SPECIAL  REFERENCE  TO  FISH 
POPULATION, 

Public    Health    Service,    Cincinnati,    Ohio;    and 

Oregon  State  Coll.,  Corvallis.  Dept.  of  Fish  and 

Game  Management. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01791 


VALUE  OF  THE  BOTTOM  SAMPLER  IN 
DEMONSTRATING  THE  EFFECTS  OF  POLLU- 
TION ON  FISH-FOOD  ORGANISMS  AND  FISH 
IN  THE  SHENANDOAH  RIVER, 

Fish  and  Wildlife  Service,  Kearneysville,  W.  Va. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-01800 


CHEMICAL  COMPOSITION  OF  ALGAE  AND 
ITS  RELATIONSHIP  TO  TASTE  AND  ODOR, 

Michigan  Univ.,  Ann  Arbor.  School  of  Public 
Health. 

Gerard  A.  Rohlich,  and  William  B.  Sarles. 
In:  Biology  of  water  pollution,  p  232-235.  Com- 
piled by  W.  M.  Ingram,  L.  E.  Keup,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.  C,  1967.  4  tab,  12 
ref. 

Descriptors:  'Water  pollution  sources,  *Algae, 
•Taste,  *Odor,  *Amino  acids,  Potable  water,  Ac- 
tinomycetes,  Plant  growth.  Decomposing  organic 
matter,  Chemical  analysis,  Proteins,  Bacteria. 


Identifiers:     Odoriferous     products,     Organisms' 
odors. 

The  objectionable  taste  and  odor  of  drinking  water 
is  largely  due  to  decomposition  of  nucleo-proteins, 
phospho-proteins,  lipids,  and  other  tissue  con- 
stituents of  aquatic  biota,  particularly  algae  in  as- 
sociation with  bacteria  and  actinomycetes.  The 
odor  of  drinking  water,  ranging  from  vile  stench 
and  fishy  or  cod-liver  oil  to  earthy,  sweet  grassy  and 
aromatic,  is  imparted  by  Diatomeceae, 
Cyanophyceae,  Chlorophyceae,  Actinomyces,  and 
Protozoa.  The  odor  may  also  originate  from  bac- 
terial action  liberating  ammonia  from  amino-acids 
and  producing  various  alcohols.  Odor  may  be  in- 
tensified by  decomposition  of  algae,  especially  fol- 
lowing their  destruction  by  chlorination,  copper 
sulfate,  and  similar  eradicating  treatments.  (See 
also  W72-01786)  (Wilde-Wisconsin) 
W72-01812 


DETERMINING    CHLORINE    DIOXIDE    AND 
CHLORITE, 

Newcastle  and  Gateshead  Water  Co.,  Newcastle- 
upon-Tyne  (England). 

For  primary  bibliographic  entry  see  Field  05F. 
W72-01873 


STANDARD  METHODS  FOR  THE  EXAMINA- 
TION OF  WATER  AND  WASTEWATER, 

Michael  J.  Taras. 

American  Public  Health  Association:  New  York, 
N.  Y.,  1971.  13th  Edition.  874p. 
Identifiers:  Bacteria,  Examination,  Methods,  Pollu- 
tants, Radioactivity,  Standard,  Waste,  Water. 

This  edition,  prepared  jointly  by  the  American 
Public  Health  Association,  American  Water  Works 
Association  and  Water  Pollution  Control  Federa- 
tion, begins  with  a  brief  history  of  the  manual  since 
1905.  All  methods  are  'standard'  unless  indicated 
'tentative,'  included  under  hearings:  physical  and 
chemical  examination  of  natural  and  treated  waters 
in  the  absence  of  gross  pollution;  physical,  chemi- 
cal and  bioassay  examination  of  polluted  waters, 
wastewaters,  effluents,  bottom  sediments  and 
sludges;  examination  of  water  and  wastewater  for 
radioactivity;  bacteriological  examination  of  water 
to  determine  its  sanitary  quality;  identification  of 
iron  and  sulfur  bacteria;  and  biological  sampling 
and  analysis.  The  book  retains  the  general  in- 
troduction with  its  information  concerning  proper 
execution  of  the  procedures  described  in  the  vari- 
ous parts  of  the  manual.  The  section  dealing  with 
quality  of  the  required  chemical  reagents  was  ex- 
panded; the  number  of  common  acid  and  alkali 
concentrations  was  maintained  at  a  practical 
minimum.  Each  part  of  the  manual  contains  an  in- 
troduction to  applications,  completed  discussions 
of  each  procedure,  selection  of  methods,  sampling 
and  storage,  general  discussion  and  interference 
and  preparation  of  reagents.  Notes  are  also  in- 
cluded on  sensitivity,  precision  and  accuracy  of  the 
methods  described.  Sample  methods  added  to  this 
edition  include  new  colorimetric  methods  includ- 
ing reductions  for  nitrate,  iodometric  methods  for 
residual  chlorine,  equipment  for  single  and  mul- 
tichannel gamma  spectrum  analysis,  an  emphasis 
on  microscopic  identification  of  iron  and  sulfur 
bacteria  and  methods  for  the  collection  of  plank- 
ton, periphyton,  macrophyton,  macroinver- 
tebrates,  fishes  and  other  organisms  with  new 
figures  and  black  and  white  plates.  Illustrations  are 
indexed,  a  list  of  taxonomic  references  is  given  and 
a  subject  index  completes  the  book  -Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-01888 


A  PARTIAL  CHECKLIST  OF  FLORIDA  FRESH- 
WATER ALGAE  AND  PROTOZOA  WITH 
REFERENCE  TO  MCCLOUD  AND  CUE  LAKES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering. 

James  B.  Lackey,  and  Elsie  W.  Lackey. 

Available  from  the  National  Technical  Information 

Service  as  PB-179  071,  $3.00  in  paper  copy,  $0.95 


in  microfiche.  Water  Resources  Research  Center, 
Publication  No.  3,  Bulletin  Series  No.  131,  Florida 
Engineering  and  Industrial  Experiment  Station,  Vol 
21,  No  11,  Nov  1967,  p  1-28.  16  tab,  24  ref. 
OWRR  B-004-Fla  (7).  FWPCA  Grant  16010 
DON. 

Descriptors:  *Aquatic  algae,  'Protozoa,  "Florida, 

*Eutrophication,         Aquatic         microorganisms, 

Trophic  level. 

Identifiers:  Cue   Lake  (Florida),  McCloud  Lake 

(Florida). 

Florida  is  a  land  where  there  are  many  kinds  of 
fresh  water  and  many  kinds  of  climate.  Since  there 
is  usually  a  distinct  rainy  season,  blooms  tend  to  be 
prevalent  during  or  just  after  this  season.  In 
eutrophic  waters,  blooms  may  occur  anytime.  All 
these  matters  make  Florida  waters  an  extremely 
valuable  research  area  for  the  microbiologist.  The 
most  intensive  work  has  been  done  on  two  lakes 
near  Melrose,  Florida:  Cue  Lake  and  McCloud 
Lake.  Cue  Lake  became  subject  to  routine  fertiliza- 
tion since  1967.  In  addition  to  these  two  lakes,  33 
other  locations  were  sampled.  The  report  contains 
a  list  of  occurring  species.  A  wide  spectrum  of 
algae  and  protozoa  were  identified  emphasizing 
that  most  of  these  organisms  are  cosmopolitan. 
Many  of  them  do  not  cross  broad  ecological  boun- 
daries but  narrow  boundaries  and  each  species  has 
a  maximum  set  of  conditions  under  which  it  attains 
maximum  numbers.  It  is  useful  to  recognize  the 
species  we  see  because  by  correlating  numbers  of 
individuals  with  known  conditions  we  may  reach 
conclusions  regarding  taxonomic  and  physiological 
relationships. 
W7  2-01 993 


MERCURY    POLLUTION:    MICHIGAN'S    AC- 
TION PROGRAM, 

Michigan  Water  Resources  Commission,  Lansing. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-01995 


NATURAL  RELATIONSHIPS  OF  INDICATOR 
AND  PATHOGENIC  BACTERIA  IN  STREAM 
WATERS, 

Detroit  Univ.,  Mich.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01996 


MICROWAVE  RADIOMETRIC  DETECTION 
OF  OIL  SLICKS, 

Aerojet-General  Corp.,  El  Monte,  Calif. 
Microwave  Div. 

D.  C.  Meeks,  D.  P.  Williams,  R.  M.  Wilcox,  and  A. 
T.  Edgerton. 

Available  from  National  Technical  Information 
Service,  Springfield,  Va.,  22151  as  AD-728  551, 
$3.00  paper  copy,  $0.95  in  microfiche.  Final  Re- 
port No  1335-2,  March  1971.91  p,  42  fig,  8  tab,  34 
ref,  append.  7 14104/A/002,  DOT-CG-93,  228-A. 

Descriptors:  *Water  pollution  sources,  *Oily 
water,  *Surface  waters,  *Pollutant  identification, 
♦Microwaves,  Analytical  techniques,  Remote 
sensing,  Radiation,  Aircraft,  Electromagnetic 
waves,  Oceans,  Bays,  Oil-water  intefaces,  Oil  in- 
dustry, Tracking  techniques. 
Identifiers:  *Oil  spills. 

Two  years  of  research  were  conducted  to  deter- 
mine the  feasibility  of  using  microwave  radiometry 
for  the  detection,  identification,  and  surveillance  of 
oil  pollution.  The  research  was  divided  into 
theoretical  studies,  laboratory  experiments,  and 
airborne  measurements.  Theoretical  studies  con- 
sisted of  a  review  of  contemporary  theory  concern- 
ing parameters  that  influence  microwave  emission 
from  both  unpolluted  and  oil-covered  seas.  Labora- 
tory investigations  confirmed  results  obtained  from 
earlier  studies  and  established  the  response  charac- 
teristics of  the  3.2-mm  sensor  to  continuous  oil 
films.  Airborne  measurements  of  controlled  spills 
off  the  Southern  California  Coast  were  performed 
with    dual-polarized    3.2-    and    8.1 -mm    sensors 
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oriented  with  a  forward  antenna  viewing  angle  45 
deg  above  nadir.  Pollutants  used  for  the  tests  in- 
cluded No.  2  diesel  fuel,  26.1  and  21.6  API  gravity 
crude  oils,  and  9.7  API  gravity  fuel  oil.  Significant 
microwave  brightness  temperature  oil  slick  signa- 
tures were  noted  for  a  wide  range  of  ocean  condi- 
tions and  oil  film  thickness.  Based  on  the  experi- 
mental results  a  passive  microwave  imaging  system 
configuration  was  recommended  for  oil  pollution 
surveillance.  (Woodard-USGS) 
W72-02024 


IODINE  AND  ALGAE  IN  SEDIMENTARY 
ROCKS  ASSOCIATED  WITH  IODINE-RICH 
BRINES, 

Bureau  of  Mines,   Bartlesville,   Okla.   Petroleum 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-02073 


COMPARISON  OF  PLANT  WATER  QUALITY 
TO  PROPOSED  WATER  QUALITY  STANDARD, 

Sunflower   Army   Ammunition    Plant,   Lawrence, 

(Cans. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-02082 


OPTICAL  FOURIER  TRANSFORM 

TECHNIQUE    FOR    MEASURING    SEDIMENT 
CONCENTRATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  Engineering  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-02158 


ARTHROBACTER    LUTEUS    NOV.    SP.    ISO- 
LATED FROM  BREWERY  SEWAGE, 

Kirin     Brewery     Co.     Ltd.,     Takasaki     (Japan). 

Research  Lab. 

Tatsuhiko  Kaneko,  Kunpei  Kitamura,  and  Yasushi 

Yamamoto. 

Rep  Res  Lab  Kirin  Brew  Co  Ltd.  12.  9-16.  Illus. 

1969. 

Identifiers:    Actinomycetaceae,    Arthrobacter-Lu- 

teus,  Brewery,  Corynebacteriaceae,  Intermediate, 

Isolated,  Sewage,  Species. 

A  Group  of  bacteria  isolated  from  brewery  sewage 
was  studied  taxonomically.  They  were  gram-posi- 
tive, facultatively  anaerobic,  pleomorphic, 
branching,  non-motile,  non-sporulating,  non-acid- 
fast  and  catalasepositive  rods  (0.6  -  1.0x0.8-  10.0 
micro).  They  formed  cystites  and  showed  bending- 
type  cell  division.  They  produced  a  yellow  pigment 
and  reduced  nitrate,  hydrolyzed  starch  liquefied 
gelatin  and  produced  acids  from  various  car- 
bohydrates. These  characteristics  were  compared 
with  those  of  1 8  strains  of  related  microorganisms. 
The  isolates  seemed  to  belong  to  the  genus 
Arthrobacter,  but  no  corresponding  species  was 
found  in  the  taxa  appearing  in  Bergen's  Manual 
(7th  Ed.).  The  name  Arthrobacter  luteus  was, 
therefore,  proposed  for  these  isolates.  While  the 
new  species  was  in  accord  with  those  of  the  genus 
Arthrobacter  in  basic  characteristics,  it  also  had 
similarities  to  some  species  of  the  genera  Nocardia, 
Cellulomonas,  Microbacterium,  and  Corynebac- 
terium.  These  observations  suggested  that  the  spe- 
cies occupied  an  intermediate  position  between  the 
families  Corynebacteriaceae  and  Actino- 
mycetaceae.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02182 


CHARACTERIZATION  AND  IDENTIFICATION 
OF  SPDLLED  RESIDUAL  FUEL  OILS  BY  GAS 
CHROMATOGRAPHY  AND  INFRARED  SPEC- 
TROPHOTOMETRY, 

Environmental     Protection    Agency,    Cincinnati, 

Ohio.  Analytical  Quality  Control  Lab. 

F.  K.  Kawahara. 

Paper  presented  at  the  Third  Regional  (Northeast) 

American  Chemical  Society  Meeting,  Oct  11-13, 

1971  at  Buffalo,  N.Y.,  June  1971.  25  p,  14  fig,  6 

tab,  1 6  ref. 


Descriptors:  "Oil,  *Gas  chromatography,  ♦Analyti- 
cal techniques,  Oily  water,  Water  pollution 
sources,  Industrial  wastes,  Fuels,  Taste,  Odor,  Pol- 
lutants, Oil  wastes,  Spectroscopy. 
Identifiers:  'Infrared  spectrophotometry,  Heavy 
residual  fuel  oils,  Weathered  oils. 

Oil  discharges  and  spills  from  industrial  plants  and 
ships  impart  unpleasant  taste  and  odor  to  water  and 
to  game  fish  and  fowl,  as  well  as  affect  the  ameni- 
ties of  beach  and  recreational  facilities.  For  en- 
forcement actions,  it  has  been  useful  not  only  to 
identify  the  source  of  oil  spills  in  the  streams,  but 
also  to  characterize  first  the  petroleum  product  in- 
volved. Methods  developed  in  the  last  two  years  at 
the  Analytical  Quality  Contro  Laboratory  are 
described.  A  powerful  aid  for  the  characterization 
of  fuel  oil  products  is  stressed.  Identify  with  gas 
chromatographic  and  infrared  data  are  given  and 
comparisons  are  made  in  the  absence  of  extremely 
expensive  analytical  equipment.  (EPA  abstract) 
W72-02196 


PRELIMINARY  RESEARCH  IN  THE  LABORA- 
TORY ON  EXPERIMENTAL  BRACKISH 
ECOSYSTEMS, 

J.  C.  Lacaze,  C.  Hallopeau,  and  M.  Voigt. 

Bull  Mus  Nat  Hist  Natur  (Paris).  41   (5):   1278- 

1289.  Illus.  1969. 

Descriptors:  Algae,  Brackish,  Ecosystems,  Fauna, 
Flora,  Laboratory,  Minerals,  Pollution. 

Four  aquatic  ecosystems  were  studied  starting  from 
algae,  sediment,  and  water  taken  from  a  brackish 
marsh  of  the  Arcachon  region.  The  important  thing 
is  to  obtain  systems  possessing  characteristic  struc- 
ture, behavior  and  replicability.  The  experiment 
lasted  a  year  (July  1 966  -  Aug.  1 967 )  during  which 
time  fauna,  flora,  nitrates,  phosphates,  and  alkalini- 
ty were  analyzed.  Special  importance  was  given  to 
the  micro-flora  of  diatoms  developing  on  the  im- 
mersed substrata.  The  experimental  ecosystems 
were  studied  as  biological  material  for  pollution 
studies.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02203 


THE  USE  OF  CHEMICAL  HYDROGRAPHS  IN 
GROUNDWATER  QUALITY  STUDIES, 

Harshbarger  and  Associates,  Tucson,  Ariz. 
K.  D.  Schmidt. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971  ,Tempe,  Vol  1,  p  21 1-223,  1971. 
4  fig,  6  ref. 

Descriptors:  *Nitrates,  *Hydrographs,  'Ground- 
water,  *Chemical  analysis,  *Water  chemistry, 
California,  Semiarid  climates,  Chlorides,  Seasonal, 
Hydrogeology,  Water  quality  control.  Sewage 
lagoons,  Pollutant  identification,  Hydrograph  anal- 
ysis, Water  wells,  Water  pollution  sources. 
Identifiers:  *Chemical  hydrographs. 

High  nitrates  in  drinking  water  are  significant  in 
relation  to  an  infant  disease,  methemoglobinemia, 
and  the  U.S.  Public  Health  Service  has  set  a  limit  of 
45  ppm  for  human  consumption.  This  paper  illus- 
trates how  chemical  hydrographs  were  used  in  a 
study  of  nitrates  in  the  groundwater  of  the  Fresno- 
Clovis  Metropolitan  Area  (F.C.M.A.)  of  semiarid 
central  California.  The  area  comprises  about  145 
square  miles,  with  a  population  of  3 1 0,000.  Urban 
water  use  is  entirely  derived  from  wells,  whereas 
the  surrounding  agriculture  relies  on  surface  and 
ground  water.  In  1965,  the  California  Department 
of  Water  Resources  noted  nitrate  concentrations  in 
the  F.C.M.A.  were  exceeding  the  safe  limit.  A 
number  of  sources  of  error  in  chemical  analyses  of 
water  quality  are  noted.  A  measure  of  the  accura- 
cies of  analyses  and  a  method  of  double-checking 
anomalous  results  is  furnished  by  plotting  chemical 
hydrographs  of  individual  wells.  Seasonal  changes 
in  nitrate  were  consistent  for  many  parts  of  the 
area,  and  were  related  to  hydrogeologic  factors  and 
parameters  directly  affecting  nitrification.  Nitrate 


hydrographs  were  monitored  by  chloride  hydro- 
graphs.  The  highest  nitrate  concentrations  were  in 
the  shallower  parts  of  the  aquifer,  and  well  deepen- 
ing and  changes  in  water  level,  pumping  patterns 
and  recharge  rates  complicated  interpretations. 
However,  the  hydrographs  helped  to  pinpoint  the 
source  of  nitrate  in  areas  where  several  possible 
sources  were  present.  (See  also  W72-02212) 
(Casey-Arizona) 
W72-02225 
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EFFECTS  OF  RECENT  AND  PAST 
PHOSPHATE  FERTILIZATION  ON  THE 
AMOUNT  OF  PHOSPHORUS  PERCOLATING 
THROUGH  SOIL  PROFILES  INTO  SUBSUR- 
FACE WATERS, 

Missouri  Univ.,  Columbia.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 
W7  2-0 1691 


WATER  GEOCHEMISTRY  OF  MINING  AND 
MILLING  RETENTION  IN  THE  'NEW  LEAD 
BELT'  OF  SOUTHEAST  MISSOURI, 

Missouri  Univ.,  Rolla.  Water  Resources  Research 

Center. 

Ernst  Bolter,  and  Nicholas  H.  Tibbs. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  889,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report  Sept  1971.  34  p, 

9  fig,  1 2  tab,  4  ref.  OWRR-A-032-MO  ( 1 ). 

Descriptors:  Water  pollution,  *Heavy  metals,  Re- 
tention,   *Mine    water,    Geochemistry,    Missouri, 
'Copper,  *Mine  wastes,  Path  of  pollutants. 
Identifiers:  *Lead,  *Zinc,  'Retention  ponds,  New 
Lead  Belt  (Mo). 

The  heavy  metal  content  and  other  geochemical 
data  of  the  mine  and  mill  waters  of  two  mining 
operations  in  the  'New  Lead  Belt'  of  southeastern 
Missouri  were  determined  and  the  efficiency  of  re- 
tention ponds  in  reducing  high  metal  concentra- 
tions was  investigated.  The  mine  waters  from  two 
mines  of  this  mining  district,  which  is  the  largest 
lead  producer  in  the  world,  showed  a  heavy  metal 
content  of  less  than  6  ppb  copper,  66  ppb  lead  and 
37  ppb  zinc.  They  do  not  constitute  a  major  source 
of  pollution  to  the  unspoiled  streams  of  the  region. 
The  heavy  metal  content  from  the  mill  effluents 
was  reduced  to  values  similar  to  mine  water,  when 
the  pond  sizes  were  large  enough.  This  refers  to  ef- 
fluent flows  of  up  to  10,000  gallons  per  munute  and 
pond  sizes  of  about  20  acres  and  up  to  twenty  feet 
of  depths.  When  the  pond  size  was  reduced  to 
about  6  acres,  copper  and  lead  concentrations  were 
still  reduced  sharply,  but  high  zinc  concentrations 
were  lowered  only  slightly.  The  concentrations  of 
calcium,  magnesium,  sodium  and  potassium  and 
pH  of  the  mine  water  are  similar  to  their  concentra- 
tions in  the  streams.  However,  their  concentrations 
are  several  times  higher  in  the  mill  water.  These 
elements  can  therefore  be  used  to  trace  mine  water 
in  the  streams.  High  zinc  concentrations  in  streams 
caused  by  mill  water  are  sharply  reduced  within  4 
miles  of  stream  flow.  The  retention  ponds  are  not 
entirely  efficient  in  preventing  transport  of  metal 
rich  rockflower  into  the  streams. 
W72-01692 


MOVEMENT   AND   ADSORPTION   OF   PESTI- 
CIDES IN  STERILIZED  SOIL  COLUMNS, 

Florida     Univ.,     Gainsville.     Water     Resources 

Research  Center. 

R.  S.  Mansell,  and  L.  C.  Hammond. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  644,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Florida  Water  Resources  Research 

Center,   Gainsville,   Publication    No    15,   Aug   9, 

1971.  63  p,  24  fig,  4  tab,  33  ref.  OWRR-A-013- 

FLA(3). 

Descriptors:  'Paraquat,  'Pesticide  removal,  Herbi- 
cides,    'Adsorption,     Water    pollution    sources, 
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Groundwater,  *2-4-D,  Soil  treatment,  Path  of  pol- 
lutants. 
Identifiers:  *  Herbicide  elution. 

Rapid  transport  of  systemic  and  soil  sterilant  herbi- 
cides in  soil  during  periods  of  net  water  flow  may 
decrease  the  effectiveness  of  the  chemicals  to  con- 
trol unwanted  vegetation  and  produce  undesirable 
pollution  of  the  ground  water.  An  investigation  of 
the  influence  of  physical-chemical  soil  properties 
upon  the  transport  of  2,4-D  and  paraquat  in 
columns  of  organic  and  sandy  soils  was  therfore 
performed.  These  herbicides  are  water  soluble  or- 
ganic chemicals  which  are  used  extensively  in 
agriculture.  The  toxicant  portions  of  2,4-D  and 
paraquat  behave  as  anion  and  cation,  respectively. 
Miscible  displacement  of  aqueous  solutions  of 
these  herbicides  through  columns  of  Everglades 
mucky  peat  resulted  in  most  of  the  2,4-D  and  all  of 
the  paraquat  being  removed  from  solution  by  ad- 
sorption. Limited  transport  of  2,4-D  was  observed 
for  the  same  fine  sands.  Very  small  quantities  of  or- 
ganic matter  in  the  fine  sands  effectively  removed 
paraquat  from  the  flowing  soil  solution.  The 
presence  of  large  concentrations  of  KC1  in  the  soil 
solution  was  observed  to  decrease  the  quantity  of 
paraquat  sorbed.  Mathematical  transfer  function 
theory  was  used  in  connection  with  statistical 
hydrodynamics  to  develop  a  technique  for  analysis 
and  prediction  of  herbicide  elution  from  soil 
columns  during  miscible  displacement  experi- 
ments. (Morgan-Florida) 
W7  2-01 697 


SALINE  LAKE  BASINS  OF  THE  SOUTHERN 
HIGH  PLAINS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  02F. 
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SORPTION  AND         DESORPTION         OF 

CHLORINATED  HYDROCARBON  PESTICIDES 
IN  AQUATIC  SEDIMENT  MINERALS, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 
J.  C.  Huang,  C.  S.  Liao,  F.  S.  Chien,  and  L.  T. 
Chiang. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  706,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Missouri  Water  Resources  Research 
Center,  Rolla,  Completion  Report,  July  1971.  13  p, 
1  tab,  14  ref.  OWRR-B-037-MO  (2). 

Descriptors:  *Pesticides,  'Adsorption,  *Clays,  Hu- 
mus,  Environmental   effects,  Sediments,   Insecti- 
cides, 'Chlorinated  hydrocarbon  pesticides. 
Identifiers:  'Desorption. 

The  fundamental  sorption  and  desorption  reactions 
between  selected  chlorinated  hydrocarbon  pesti- 
cides and  clay  minerals  were  established.  The  ef- 
fects of  several  important  environmental  factors, 
including  pH,  temperature,  salt  (NaCl)  concentra- 
tion, and  organic  content,  on  the  sorption  and 
desorption  reactions  were  also  ascertained.  Results 
obtained  reveal  that  organochlorine  pesticides  are 
rapidly  adsorbed  by  clays  and  also  retained  strongly 
after  adsorption.  Only  small  fractions  of  the  ad- 
sorbed pesticides  can  be  desorbed.  The  environ- 
mental factors  of  pH,  temperature  and  salt  content 
appear  to  exert  no  significant  effect  on  the  sorption 
and  desorption  reactions.  The  organic  pollutants 
present  in  the  water  phase  also  bear  no  effect  on 
the  reactions.  However,  the  organic  humus  present 
in  the  sediment  phase  is  able  to  enhance  the  pesti- 
cide adsorption  because  chlorinated  hydrocarbon 
pesticides  are  adsorbed  in  much  greater  quantities 
by  organic  humus  than  by  clay  minerals.  Based  on 
this  study  it  seems  promising  that  the  sludge  materi- 
als generated  by  waste  treatment  plant  can  be  used 
as  the  pesticide  carrier  or  diluent  in  future  agricul- 
tural applications. 
W72-01779 


BIOACCUMULATION     OF     RADIOISOTOPES 
THROUGH  AQUATIC  FOOD  CHAINS, 

Hanford   Atomic   Products   Operation,   Richland, 
Wash. 


J.  J.  Davis,  and  R.  F.  Foster. 

In:  Biology  of  water  pollution,  p  4 1  -46.  5  fig,  1 2  ref. 
Compiled  by  L  E  Keup,  W  M  Ingram,  and  K  M 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D  C,  1967. 

Descriptors:  *Food  chains,  'Radioisotopes, 
•Aquatic  life,  Water  pollution  sources,  Measure- 
ment, Adsorption,  Absorption,  Radioactive  wastes, 
Radioactivity  effects,  Radioecology,  Radiosen- 
sitivity,  Seasonal. 
Identifiers:  Columbia  River  (Wash). 

The  maximum  permissible  concentrations  of 
radioactive  materials  in  water  do  not  eliminate 
radiological  hazards  as  organisms  through  the  food 
chain  may  accumulate  certain  isotopes  in  concen- 
trations far  exceeding  that  of  the  water. 
Mechanisms  of  the  accumulation  of  radioisotopes 
by  aquatic  biota  are  described  and  the  use  of  the 
concentration  as  a  criterion  of  relationships 
between  different  species.  A  major  fraction  of  most 
radioactive  contaminants  is  held  by  organisms  of 
the  primary  trophic  levels.  (See  also  W72-01786) 
( Wilde- Wisconsin ) 
W72-01792 


PREDICTING  EFFECTS  OF  DEAD  ZONES  ON 
STREAM  MIXING, 

Vanderbilt  Univ.,  Nashville,  Tenn.  Dept.  of  En- 
vironmental and  Water  Resources  Engineering. 
Edward  L.  Thackston,  and  Karl  B.  Schnelle. 
Journal    of   the    Sanitary    Engineering    Division, 
Proceedings  of  ASCE,  Vol  96,  No  SA  2,  April 
1970.  p  3 19-331,  5  fig,  2  tab,  13  ref. 

Descriptors:  'Streamflow,  'Path  of  pollutants, 
'Tracking  techniques,  'Dispersion,  Analytical 
techniques,  Mixing,  Turbulence,  Flow  rate, 
Tracers,  Mathematical  models,  Water  pollution 
sources. 

Identifiers:  Time-concentration  curves,  Dead  zone 
volume  fraction,  Dead  zone  residence  time  frac- 
tion. 

Dispersion  estimations  are  necessary  tools  in  pre- 
dicting spread  of  contaminants  in  streams.  Since 
streams  include  both  the  main  current  as  well  as 
numerous  dead  zones,  tracer  studies  are  usually 
required  to  determine  stream  model  parameters. 
Prediction  of  the  model  parameters  by  mathemati- 
cal methods  would  eliminate  time  consuming 
tracer  dispersion  studies.  Time-concentration  stu- 
dies were  performed  on  a  variety  of  stream  condi- 
tions to  obtain  data  for  mathematical  derivations, 
and  a  series  of  equations  were  developed  which 
were  then  checked  by  further  studies  and  found  to 
be  consistent.  Simple  methods  for  evaluating  the 
critical  parameters  beta  and  Td,  the  dead  zone 
volume  fraction  and  the  dead  zone  residence  time 
fraction  respectively,  were  formulated.  The  dead 
zones  were  assumed  to  be  completely  mixed  in 
order  to  simplify  the  derivation.  Further  data  col- 
lections are  necessary  to  reduce  the  present  error 
and  expand  the  mathematical  models  to  include 
further  variables.  (Lowry-Texas) 
W72-01853 


RELATIONSHIP  BETWEEN  ESCHERICHIA 
COLI,  TYPE  I  AND  ENTEROCOCCI  IN 
WATER, 

Tufts  Univ.,  Medford,  Mass.  Dept.  of  Civil  En- 
gineering. 

N.  B.  Hanes,  C.  J.  O'Leary,  and  G.  A.  Delaney. 
Proceedings,   Industrial   Waste  Conference,   20th 
May  4,5,6.  p  2 10-2 1 9,  6  fig,  2  tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Sewage, 
♦Surface  runoff,  *E  coli.  Correlation  analysis, 
Laboratory  tests,  Onsite  data  collections,  'Path  of 
pollutants,  'Bacteria,  Microorganisms. 
Identifiers:  'Enterococci,  Arithemetic  relationship, 
Logorithmic  relationship. 

Various  methods  have  been  used  to  evaluate  the 
bacteriological  conditions  of  streams.  The  most 
satisfactory  method,  to  date,  has  been  the  use  of  an 
indicator    organism.    At    the    present    time,    the 


coliform  groups  of  microorganisms  are  used  as  the 
standard  indicator  of  fecal  contamination  in  this 
country.  However,  for  many  years  the  enterococci 
group  has  been  periodically  investigated  as  an  in- 
dicator of  fecal  contamination.  Of  the  two  groups 
the  enterococci  would  appear  to  be  the  most  relia- 
ble. In  the  past  several  attempts  have  been  made  to 
establish  a  relationship  between  the  numbers  of 
these  two  groups  in  water.  The  results  of  two  stu- 
dies are  confusing,  one  determines  an  arithemetic 
relationship  and  the  other  a  logorithmic  relation- 
ship. A  study  was  undertaken  to  resolve  the  ap- 
parent difference.  The  result  of  this  study  supports 
the  logorithmic  relationship  and  goes  on  to  present 
the  fact  that  there  is  a  different  correlation  between 
these  two  groups  in  accord  to  the  source  of  con- 
tamination, man  or  warm  blooded  animals.  (Goess- 
ling-Texas) 
W72-01854 


RADIOECOLOGICAL  INVESTIGATIONS  OF 
PLUTONIUM  IN  AN  ARCTIC  MARINE  EN- 
VIRONMENT, 

Danish     Atomic     Energy     Commission,     Risoe. 
Research  Establishment. 
A.  Aarkrog. 

Health  Phys.  20  ( 1 ):  3 1-47.  Illus.  Maps.  1 971 . 
Identifiers:  Arctic,  Birds,  Bivalves,  Chain, 
Crustacea,  Echinodermata,  Ecological,  Environ- 
ment, Fallout,  Food,  Greenland,  Human,  Marine, 
Plutonium,  Polychaeta,  Radio,  Seal,  Seaweed,  Wal- 
rus. 

Samples  of  the  human  food  chain  at  Thule,  Green- 
land, were  collected  during  the  summer  of  1968, 
after  the  nuclear  weapon  incident  in  Jan.  As  was  to 
be  expected  from  the  increased  Pu  levels  in  bottom 
sediments,  the  highest  levels  were  found  in 
bivalves,  Crustacea,  polychaeta,  and  echin- 
odermata. The  levels  in  these  bottom  animals  were 
on  the  average  2  orders  of  magnitude  as  high  as  the 
fallout  background,  in  a  few  cases  4  orders  of  mag- 
nitude. Fish  from  the  bottom  water  also  showed  an 
increased  Pu  content  whereas  sea  weed,  plankton, 
sea  birds,  seals,  and  walruses  did  not  differ  signifi- 
cantly from  the  fall-out  background.  The  Pu  con- 
centration in  sea  water  was  twice  the  fall-out 
background.  No  samples  displayed  Pu  levels  that 
were  considered  hazardous  to  man  or  higher 
animals  in  the  Thule  district  or  in  any  other  part  of 
Greenland. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01884 


CHARACTERISTICS  IN  THE  DISTRIBUTION 
OF  PROTEUS  GROUP  BACTERIA  IN  SEWAGE 
OF  DIFFERENT  ORIGIN,  (IN  RUSSIAN), 

Health  Research  Inst.,  Moscow  (USSR). 

G.  P.  Kalina. 

GigSanit.  35(11):  100-101.  1970. 

Identifiers:  Bacteria,  Distribution,  Group,  Origin, 

Proteus,       Proteus-Mirabilis,       Proteus-Vulgaris, 

Sewage. 

The  presence  of  Proteus  in  waste  waters  of  varied 
origin  can  be  evaluated  both  quantitatively  and 
qualitatively  using  a  bile-citrate  medium.  Industrial 
effluent  from  a  meat  combine  had  an  exceptionally 
high  P.  vulgaris  content  (up  to  42%),  whereas 
sewage  with  a  predominance  of  soil  and  fecal 
microflora  contained  a  relative  abundance  of  P. 
mirabilis.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01889 


CONTAMINATION  WITH  HELMINTH  EGGS 
OF  AGRICULTURAL  PRODUCTS  FROM 
SEWAGE-IRRIGATED  FIELDS,  (IN  RUSSIAN), 

Institute   of   Medical    Parasitology   and   Tropical 

Medicine,  Moscow  (USSR). 

N.  A.  Romanenko. 

GigSanit.  35  (II):  95-96.  1970. 

Identifiers:   Agricultural,  Beet-D,  Contamination, 

Eggs,  Fields,  Grass,  Helminth,  Irrigated,  Onion-M. 

Potato-D,  Products,  Sewage. 
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Group  5B — Sources  of  Pollution 


Beet,  potato,  perennial  grass,  and  onion  crops 
watered  with  sewage  by  overhead  irrigation,  trench 
irrigation,  flooding  with  clarified  or  unclarified 
sewage,  and  underground  irrigation  were  examined 
for  viable  helminth  eggs.  Only  underground  irriga- 
tion (beets)  and  flooding  with  clarified  sewage 
(grasses)  yielded  uncontaminated  crops.-Copy- 
right  1971,  Biological  Abstracts,  Inc. 
W72-01890 


CONTRIBUTIONS  TO  THE  STUDY  OF  BAC- 
TERIA IN  THE  MARINE  WATER  OFF  THE 
BELGIAN  COAST, 

Laboratoire  Intercommunal  de  Chimie  et  de  Bac- 

teriologie,  Brussels  (Belgium). 

Jean  Kufferath. 

Bull  Inst  Roy  Sci  Natur  Belg.  46  ( 36 ):  1  -6.  1 970. 

Identifiers:  Bacteria,  Belgian,  Coast,  Coliforms,  En- 

terococcus,  Escherichia-Coli,  Indicators,  Marine, 

Pollution,  Salmonella,  Staphylococcus-Aureus. 

The  state  of  bacteriological  pollution  of  the  coastal 
waters  of  Oostende,  Knokke  and  Koksijde  was  ex- 
amined. The  control  was  limited  to  summer,  which 
is  considered  less  polluted.  Sampling  was  made  at 
different  times  during  high  tide.  Among  the  organ- 
isms tested  for  were  coliform  bacteria  Escherichia 
coli,  Enterococcus,  Staphylococcus  aureus,  Sal- 
monella, and  sulfite  reducers.  The  present  state  of 
pollution  (1969)  is  comparable  to  that  found  in 
1954,  and  has  not  improved.  Regular  controls 
should  be  made  periodically  in  order  to  determine 
local  fluctuations  and  the  most  active  causes. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01908 


UNRESOLVED  PROBLEMS  OF  WATER 
RADIOECOLOGY,  (IN  RUSSIAN), 

G.  G.  Polikarpov. 

Radiobiologiya.  10(2):  242-252.  Illus.  Maps.  1970. 
Identifiers:  Ecology,  Fish,  Radio,  Ulva-rigida,  Un- 
resolved. 

Unresolved  problems  of  water  radio-ecology  are 
examined  in  fish  and  Ulva  rigida  through  an  analy- 
sis of  the  current  state  of  investigations  in  the  field. 
The  physical-chemical  condition  of  radionuclides 
in  the  radioecological  processes  of  concentration, 
discovery  of  the  mechanisms  governing  the  entry, 
accumulation  and  distribution  of  radionuclides  in 
living  systems  and  the  problem  of  protecting  life 
from  radioactive  contamination  are  examined. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01941 


DETERMINING         THE         DEMAND         AND 

ECONOMIC  VALUE  FOR  THE  WATER-BASED 

OUTDOOR    RECREATION    RESOURCES    AT 

LAKE    MACBRIDE    STATE    PARK    IN    THE 

SUMMER  OF  1970, 

Iowa  Univ.,  Iowa  City.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  06D. 

W72 -01980 


CHARACTERISTICS  AND  POLLUTION 
PROBLEMS  OF  IRRIGATION  RETURN  FLOW. 

Utah  State  Univ.,  Foundation,  Logan. 

Available  from  the  National  Technical  Information 
Service  as  PB-204  817,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Robert  S.  Kerr  Water  Research 
Center,  Ada,  Oklahoma,  May  1969.  237  p,  12  fig, 
40  tab,  945  ref.  FWPCA  Program  13030—05169, 
Contract  14-12-408. 

Descriptors:  'Irrigation  practices,  'Return  flow, 
♦Salinity,  *  Water  pollution  sources,  *Water  quality 
control.  Legal  aspects,  Consumptive  use,  Water 
pollution  effects,  Desalinization,  Water  reuse, 
Water  rights,  Pesticide  residue,  Irrigation  water, 
Riparian  rights. 
Identifiers:  'Irrigation  return  flow,  Research  needs. 


An  extensive  review  of  the  literature  was  made  to 
assess  the  present  state  of  scientific  knowledge  and 
technology  regarding  water  pollution  problems  as- 
sociated with  the  practice  of  irrigation  and  occur- 
ring in  irrigation  return  flow.  Literature  dealing 
specifically  with  irrigation  return  flow  was  sparce. 
Eighty  percent  of  the  irrigated  area  of  the  U.S.  was 
found  to  fall  within  an  area  in  which  the  water  de- 
mands exceed  or  will  exceed  the  supply  by  1980. 
Water  quality  changes  during  irrigation  were  found 
to  be  influenced  by:  (1)  biochemical  action,  (2) 
erosion,  (3)  evaporation  and  transpiration,  (4)  fil- 
tration, (5)  heat  transfer,  (6)  ion  exchange,  (7) 
leaching,  (8)  precipitation,  and  (9)  sorption  and 
chelation.  The  effect  of  irrigation  on  the  sub- 
sequent reuse  of  water  by  other  users  was  con- 
sidered. Feasibility  studies  have  been  conducted  on 
treating  and  disposing  of  return  water.  A  need  was 
found  for  economic  research  explicitly  concerned 
with  irrigation  return  flow.  The  legal  aspects  of 
reuse  and  water  quality  of  irrigation  return  flows 
were  examined  and  the  recommendation  made  for 
more  intensive  study  of  the  inseparable  nature  of 
quality-quantity  management  in  relation  to  institu- 
tional, economic,  and  legal  restrictions.  This  article 
contains  245  references  and  a  separate  bibliog- 
raphy of  700  entries.  (Hornsby-EPA) 
W72-01984 


DEVELOPMENT        OF        PHOSPHATE-FREE 
HOME  LAUNDRY  DETERGENTS, 

ITT    Research    Inst.,    Chicago,    111.    Technology 
Center. 

Karl  A.  Roseman,  and  Warner  M.  Linfield. 
Copy  available  from  GPO  Sup  Doc  as 
EP 11 0:1 6080  DVF,  $1.00;  microfiche  from  Na- 
tional Technical  Information  Service  as  PB-204 
867,  $0.95.  Environmental  Protection  Agency 
Water  Quality  Office,  Water  Pollution  Control 
Research  Series,  December  1970.  103  p,  62  fig,  4 
tab,  10  ref,  append.  EPA  Program  16080  DVF 
Contract  14-12-575. 

Descriptors:  'Phosphates,  'Detergents,  'Surfac- 
tants, Biodegradation,  Eutrophication,  Formula- 
tion, Chelation,  Water  pollution  control,  Testing, 
Evaluation,  Linear  alkylate  sulfonate,  Silicates. 
Identifiers:  'Phosphate-free  detergents,  Carbox- 
ymethylcellulose,  Foam  stabilizer,  Sodium  acetate, 
Trisodium  nitrilctriacetate,  Sodium  citrate. 

A  number  of  surfactants  were  synthesized  for  in- 
corporation into  phosphate-free  detergents.  Sur- 
factants were  chosen  with  the  supposition  that  they 
may  possess  hard  ion  chelating  properties  that 
would  be  unaffected  by  hard  water.  Their  cleaning 
abilities  were  compared  with  formulations  contain- 
ing linear  alkylate  sulfonate  (LAS).  The  formulae 
of  these  test  surfactants  compensated  for  the 
phosphate  functions  by  increasing  concentration  of 
common  detergent  builders  and  other  additives. 
The  finished  formulations  contained  a  2%  carbox- 
ymethylcellulose  concentration.  Most  frequently 
used  silicate  levels  were  above  those  currently  em- 
ployed; sodium  acetate  and  sodium  carbonate  were 
investigated  for  reservoirs  of  alkalinity  and  surfac- 
tant compatibility  with  sodium  chloride  and  sodium 
sulfate  was  also  examined.  Sodium  citrate  and 
trisodium  nitrilotriacetate  at  moderate  concentra- 
tions levels  were  investigated  in  combination  with 
surfactants.  Five  surfactants  were  synthesized  and 
15  detergent  formulations  screened.  A  few  basic 
formulations  performed  well  at  specific  hardness 
levels  under  test  conditions  and  results  leave  little 
doubt  that  an  acceptable  phosphate-free  home 
laundry  detergent  can  be  developed.  (Auen- 
Wisconsin) 
W72-01986 


EUTROPHICATION:  SMALL  FLORIDA  LAKES 
AS  MODELS  TO  STUDY  THE  PROCESS, 

Florida  Univ.,  Gainsville.  Dept.  of  Environmental 

Engineering. 

Patrick  L.  Brezonik,  and  Hugh  D.  Putnam. 

Proceedings  of  the  Seventeenth  Southern  Water 

Resources  and  Pollution  Control  Conference,  April 

16-18,  1968.  p  315-333,  3  fig,  8  tab,  9  ref.  Grant 

No.  160I0DON. 


Descriptors:    'Eutrophication,   'Limnology,   'Es- 
sential nutrients,  'Primary  productivity,  Aquatic 
algae,  Trophic  level,  Water  quality,  Florida. 
Identifiers:       'Anderson-Cue       Lake,       Melrose 
(Florida). 

Eutrophication  is  a  process  of  lake  aging  which  can 
be  accelerated  by  nutrient  enrichment.  This  en- 
richment manifests  itself  in  a  variety  of  largely 
deleterious  effects  on  the  lacustrine  water  quality 
and  biota.  Response  of  lakes  to  increased  nutrient 
loads  is  highly  individualistic  and  dependent  on  nu- 
merous physical,  chemical  and  biological  factors 
which  define  the  lake's  original  trophic  structure. 
The  assimilative  capacity  of  a  lake,  i.e.  the  nutrient 
load  it  can  accept  without  deviating  from  certain 
imposed  water  quality  standards  and  conditions, 
must  be  known  for  intelligent  water  quality 
management.  A  small  isolated  Florida  lake  has 
received  a  controlled  amount  of  nutrient  loading. 
Anderson-Cue  is  an  oligotrophic  lake  of  19.1  acres. 
A  preliminary  investigation  indicated  a  small 
nutrient  supply  in  the  lake,  which  reflected  the  im- 
poverished sandy  soils,  sparse  lake  biota,  and  low 
primary  productivity.  Sewage  effluent  enriched 
with  nitrogen  and  phosphorous  compounds  has 
been  added  to  the  experimental  lake  since  March 
1967.  The  lake's  response  to  the  increased  nutrient 
flux  is  being  determined  by  monitoring  a  variety  of 
chemical  and  biological  parameters,  including 
phytoplankton  species  composition,  primary 
production,  chlorophyll,  nitrogen  and  phosphorous 
forms,  dissolved  oxygen  and  trace  metals.  Bioassay 
methods  have  indicated  that  phosphorous  is  still 
the  limiting  nutrient.  In  the  first  year  of  study,  ef- 
fects on  water  quality  and  trophic  status  have  been 
small.  (EPA  abstract)  (See  also  W72-0199I ) 
W72-01990 


APPLICATION  OF  MATHEMATICAL  MODELS 
TO  THE  EUTROPHICATION  PROCESS, 

Florida  Univ.,  Gainsville.  Dept.  of  Environmental 

Engineering.  Gainesville,  Florida,  Environmental 

Engineering  Department. 

Patrick  L.  Brezonik. 

Proceedings  of  the  Eleventh  Conference  of  Great 

Lakes  Research,  1968,  p  16-30.  5  fig,  2  tab,  23  ref. 

Grant  No.  16010DON. 

Descriptors:  'Eutrophication,  'Mathemaical 
model,  'Limnology,  'Essential  nutrients,  'Trophic 
level,  Lakes,  Nitrogen,  Nutrients. 

The  trophic  state  of  a  lacustrine  ecosystem  is  main- 
tained by  complex  interactions  between  many 
habitats,  resources  and  organisms,  which  are  often 
poorly  understood.  The  interactions  of  the  varia- 
bles are  difficult  to  identity  and  quantify  by  labora- 
tory and  field  studies  alone.  However,  valuable  in- 
sight into  ecosystem  processes  can  be  obtained  by 
formulating  simple  mathematical  models  to  simu- 
late ecosystem  behavior  on  digital  or  analog  com- 
puters. Through  techniques  of  mathematical 
modeling,  overall  ecosystem  behavior  can  be  stu- 
died as  functions  of  habitat  and  resource  initial 
conditions  and  their  variations,  and  solutions  to 
complex  issues  can  be  obtained.  A  variety  of 
ecosystem  models  varying  in  complexity  and  so- 
phistication can  be  formulated  for  specific  pur- 
poses. For  example,  the  process  of  nutrient  en- 
richment of  lakes  (eutrophication)  can  be 
described  as  a  simple  function  of  net  nitrogen  and 
phosphorous  input  rates.  The  effect  of  eutrophica- 
tion on  the  trophic  state  can  best  be  described  by 
dynamic  models  of  the  lacustrine  ecosystem.  Dis- 
tribution of  nutrients,  carbon  or  energy  in  a  lake 
can  be  described  dynamically  as  a  function  of 
nutrient  loading  and  environmental  factors.  Several 
types  of  dynamic  models  are  discussed  relevant  to 
the  relation  between  nutrient  enrichment  and 
trophic  state.  A  simple  single  ecosystem  model  has 
been  formulated  for  nitrogen  cycling  in  a  lake,  and 
its  characteristics  are  described.  The  applications 
and  limitations  of  various  types  of  models  to  simu- 
lation of  lake  processes,  including  eutrophication, 
are  discussed.  (See  also  W72-01990)  (EPA  ab- 
stract) 
W72-0199I 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


ITER  QUALITY  INVESTIGATIONS,  SOURIS 
VER  BASIN,  NORTH  DAKOTA  - 1969. 

vironmental  Protection  Agency,  Kansas  City, 
i. 

jenntendent  of  Documents  classification 
nber  is  EP2.2:So8.  Report,  February  1971.  6 2p, 
g,  23  tab,  lOref. 

scriptors:  *Water  pollution  sources,  'Water  pol- 

lon  effects,  Sewage  effluents,  Impaired  Water 

ality,    Oxygen    sag.    Wildlife    refuges,    North 

Iota. 

ntifiers:  Souris  (Mouse)  River  (North  Dakota), 

not  J  Clark  Salyer  Wildfowl  Refuge,  Hudson  Bay 

linage. 

iter  quality  conditions  in  the  United  States  por- 
n  of  the  Souris  River  Basin  during  June  -  Oc- 
ier  1969  were  studied.  The  River  basin,  study 
a  and  objectives  are  described  and  a  brief 
:kground  of  existing  regulations  and  water  quali- 
conditions.  Pollution  sources  are  identified  and 
ir  effect  on  the  river  determined.  River  water 
ility  data  are  presented  and  evaluated,  and  viola- 
ns  of  water  quality  standards  are  listed.  Recom- 
ndations  are  made  to  reduce  or  eliminate  the 
ste  discharges  impairing  water  quality  in  the 
iiris  River.  (EPA  abstract) 
72-0199  2 


iRCURY  POLLUTION:  MICHIGAN'S  AC- 
ON  PROGRAM, 

chigan  Water  Resources  Commission,  Lansing. 
G.Turney. 

jrnal  Water  Pollution  Control  Federation,  Vol 
,No7,p  1427-1438,  July  1971.  1  fig. 

scriptors:  *Water  pollution  sources,  *Heavy 
itals,  'Trace  elements,  *Data  collections, 
lichigan,  Surface  waters,  Sediments,  Sampling, 
•earns,  Reservoirs,  Lakes,  Bottom  sediments,  In- 
strial  wastes,  Municipal  wastes,  Pollutants. 
:ntifiers:  'Mercury. 

i  February  1  1,  1970,  members  of  the  Michigan 
:partment  of  Public  Health  and  the  Water 
sources  Commission  staff  met  in  Toronto  at  a 
jular  meeting  of  the  advisory  board  of  Interna- 
nal  Joint  Commission  on  the  control  of  pollution 

international  boundary  waters.  In  response  to 
is  meeting,  the  Michigan  Water  Resources  Com- 
ssion  began  a  state- wide  sampling  program  of  in- 
strial  waste  discharges  to  check  for  mercury  con- 
it.  This  screening  program  included  the  gather- 
» of  bottom  sediment  samples  from  the  mouths  of 
»jor  rivers  entering  the  Great  Lakes,  and 
wnstream  of  municipal  and  industrial  waste 
:atment  plant  outlets.  Trace  concentrations  of 
:rcury  were  found  in  some  of  the  samples.  In  all 
ses,  the  concentration  was  below  1  mg/kg.  The 
ichigan  Department  of  Public  Health  cooperated 

gathering  samples  of  raw  wastewater  in  more 
an  thirty  communities  throughout  the  state  where 
dustries  discharge  waste  effluent  into  the  mu- 
cipal  collection  and  treatment  system.  Trace 
yels  of  mercury  were  detected  in  some  of  the 
rger  communities.  Water  supply  samples  taken 
)m  all  communities  using  water  from  the  St.  Clair 
ver,  Lake  St.  Clair,  the  Detroit  River,  and  Lake 
ie  showed  negative  mercury  results.  (Woodard- 
SGS) 
72-01995 


ATURAL  RELATIONSHIPS  OF  INDICATOR 
ND  PATHOGENIC  BACTERIA  IN  STREAM 
ATERS, 

etroitUniv.,  Mich.  Dept.  of  Biology. 
J.Smith.andR.M.Twedt. 

mrnal  Water  Pollution  Control  Federation,  Vol 
I,  No  11,  p  2200-2209,  November  1971.  4  fig,  6 
b,  16  ref.  FWQA  Grant  16030. 

escriptors:  'Water  pollution  sources,  'Rivers, 
Bacteria,  'Pollutant  identifications,  'Michigan, 
nalytical  techniques,  Sampling,  Coliforms, 
:reams,  Pathogenic  bacteria,  Streptococcus,  Sal- 
onella. 


Identifiers:  'Saline  River  (Mich),  'Huron  River 
(Mich). 

An  extensive  quantitative  bacteriological  examina- 
tion was  conducted  at  10  sampling  sites  on  the 
Saline  River  and  24  on  the  Huron  River  in 
southeastern  Michigan  from  June  through  October 
1968.  The  average  total  coliform,  fecal  coliform, 
fecal  streptococcus,  and  Salmonella  concentrations 
during  the  sampling  season  produced  stream 
profiles  which  were  analyzed  for  natural  relation- 
ships between  indicator  and  Salmonella.  Salmonel- 
lae  were  isolated  at  four  sites  on  the  Saline  and  two 
on  the  Huron.  Salmonellae  were  never  isolated 
when  the  fecal  coliform  concentration  fell  below 
100  organisms/100  ml  in  the  Saline  and  200/100  ml 
in  the  Huron.  Geometric  mean  ratios  relating 
pathogens  to  indicators  for  samples  containing  sal- 
monellae were  one  salmonella  to  39,960  coliforms, 
2,737  fecal  coliforms,  and  8,702  fecal  streptococci 
in  the  Saline  and  11,580  coliforms,  300  fecal 
coliforms,  and  191  fecal  streptococci  in  the  Huron. 
(Woodard-USGS) 
W72-01996 


A    CRITICAL    EXAMINATION    OF    BATHING 
WATER  QUALITY  STANDARDS, 

Tufts  Univ.,  Medford,  Mass.  Dept.  of  Civil  En- 
gineering. 

D.  H.  Foster,  N.  B.  Hanes,  and  S.  M.  Lord,  Jr. 
Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  11,  p  2229-2241,  November  1971.  2  fig,  3 
tab,  30  ref. 

Descriptors:  'Coliforms,  'Bacteria,  'Water  quali- 
ty, 'Standards,  'Swimming,  Recreations, 
Sampling,  Data  collections,  Water  pollution 
sources,  Water  pollution  effects,  Public  health, 
Human  pathology. 
Identifiers:  'Bathing  water  standards. 

Pseudomonas  aeruginosa  and  enterococci  were  ex- 
amined as  potential  water  quality  indicators  to  be 
used  with  members  of  the  coliform  group.  En- 
terococci are  present  in  buccal  and  nasal  as  well  as 
intestinal  discharges.  An  extensive  study  of  these 
organisms  and  total  coliforms  was  conducted  at 
three  freshwater  bathing  areas.  It  was  found  that  as 
many  cases  of  ear  infection  resulted  from 
swimming  in  filtered,  chlorinated  pool  water  as 
from  bathing  beaches  where  coliform  standards 
were  exceeded.  Coliform  levels  exceeding  present 
standards  should  be  considered  only  as  guides. 
Further  investigation  of  bathing-related  health 
problems  should  be  required  before  a  beach  is  dis- 
approved for  swimming  purposes.  (Woodard- 
USGS) 
W72-01997 


SUBSURFACE  DISTRIBUTION  OF  NITRATES 
BELOW  COMMERCIAL  CATTLE  FEEDLOTS, 
TEXAS  HIGH  PLAINS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 

W.D.Miller. 

Water  Resources  Bulletin,  Vol  7,  No  5,  p  941-950, 

October  1971.  5  fig,  2  tab,  3  ref. 

Descriptors:   'Farm   wastes,   'Confinement  pens, 

'Water   pollution    sources,    'Path    of  pollutants, 

♦Texas,  Malenclaves,  Groundwater,  Groundwater 

movement,  Nitrates,  Runoff,  Infiltration,  Sampling, 

Monitoring. 

Identifiers:   'Groundwater  pollution.  High   Plains 

(Tex). 

Samples  for  water-quality  analyses  were  collected 
from  beneath  eighty  commercial  cattle  feedlots  in 
the  Texas  High  Plains.  Twenty-two  feedlots  were 
drilled  and/or  cored  to  establish  vertical  gradients 
of  dissolved  solids.  Sample  and  gamma  logs,  size 
analyses  and  vertical  permeability  of  cores  were 
determined  from  samples  beneath  these  lots.  The 
study  includes  lots  ranging  in  age  from  35  years  to 
new  installations.  Runoff  collection-systems  on  lots 
include  playas,  man-made  ponds,  and  dammed  and 
undammed  stream  channels.  Infiltration  of  feedlot 
liquid  waste  to  the  watertable  below  feedyards  is  in- 


significant in  most  localities.  Infiltration  of  feedlot 
runoff  and  subsequent  concentration  of  dissolved 
ions  in  groundwater  in  the  High  Plains  are  depen- 
dent upon,  among  other  things,  ( 1 )  surface  and 
subsurface  geology,  (2)  depth  to  water,  (3) 
thickness  of  the  groundwater  zone,  and  to  (4)  dif- 
ferences in  lateral  and  vertical  permeabilities  of  the 
Ogallala  Formation,  the  major  aquifer.  No  regional 
subsurface  pollution  problem  exists  today  nor  is 
one  foreseen  from  cattle  feedlot  runoff  in  the  Texas 
High  Plains.  (Knapp-USGS) 
W72-02003 


DISTRIBUTION  OF  SUSPENDED  OIL  PARTI- 
CLES FOLLOWING  THE  GROUNDING  OF 
THE  TANKER  ARROW, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

W.  D.  Forrester. 

Journal  of  Marine  Research,  Vol  29,  No  2,  p  151- 

170,  May  15,  1971.  5  fig,  3  tab,  2  ref. 

Descriptors:  'Oily  water,  'Suspended  load,  'Parti- 
cle size,  'Path  of  pollutants,  'Currents  (Water), 
Ocean    currents,    Atlantic    Ocean,    Mathematical 
models. 
Identifiers:  'Oil  spills. 

In  Chedabucto  Cay,  Nova  Scotia,  following  the 
grounding  of  the  tanker  Arrow  on  February  4, 
1970,  small  (5  microns  to  1  or  2  mm)  oil  particles 
were  found  in  the  water  column.  The  origin  of  the 
particles,  their  distribution  in  size  and  in  depth,  and 
the  transport  of  particles  out  of  Chedabucto  Bay 
into  the  open  ocean  are  discussed.  A  simple  steady- 
state  model  relates  turbulent-energy  distribution  to 
oil-particle  distribution  over  corresponding  ranges 
of  wavelength  and  particle  size.  The  particles  were 
detected  as  far  as  250  km  from  their  source  and 
provided  evidence  of  a  current  flowing  southwest- 
ward  along  the  Nova  Scotia  Coast  at  a  speed  of 
about  8  km-day.  (Knapp-USGS) 
W72-02036 


PESTICIDE  CONTAMINATION  OF  A  SHAL- 
LOW BORED  WELL  IN  THE  SOUTHEASTERN 
COASTAL  PLAINS, 

South   Piedmont  Conservation   Research  Center, 

Watkinsville.Ga. 

M.  J.  Lewallen. 

Proceedings  of  the  National  Ground  Water  Quality 

Symposium,    Denver,    Colorado,    August    25-2  7, 

1971:   Ground   Water,   Vol    9,   No   6,   p   45-48, 

November-December  1971.4  fig,  4  tab,  8  ref. 

Descriptors:  'Water  pollution  sources,  'Pesticides, 
'Water  wells,  'Path  of  pollutants,  Pesticide 
residues,  Soil  contamination,  Leaching  Transloca- 
tion, Atlantic  Coastal  Plain. 

A  shallow  farm  well  was  contaminated  with  per- 
sistent pesticides  when  contaminated  soil  was  used 
as  backfill  material  around  the  well  casing.  The 
well  location  was  less  than  25  feet  from  a  site  previ- 
ously used  for  flushing  an  insecticide  sprayer.  Pesti- 
cide level  in  the  water  was  monitored  for  more  than 
4  years,  during  which  a  gradual  decline  in  concen- 
tration has  occurred.  Soil  core  samples  taken  in  the 
area  surrounding  the  well  indicate  relatively  high 
surface  contamination  but  very  little  downward 
movement.  Sediment  samples  from  the  bottom  of 
the  well  exhibited  highest  concentration  of  all  sam- 
ples. (Knapp-USGS) 
W72-02  078 


GASOLINE     POLLUTION     OF     A     GROUND- 
WATER RESERVOIR  --  A  CASE  HISTORY, 

Los  Angeles  Dept.  of  Water  and  Power,  Calif. 
D.  E.  Williams,  and  D.  G.  Wilder. 
Proceedings  of  the  national  Ground  Water  Quality 
Symposium,    Denver,    Colorado,    August    25-27, 
1971:   Ground   Water,   Vol   9,    No    6,   p   50-54, 
November-December  1 97 1 .  8  fig,  4  ref. 

Descriptors:   'Water  pollution  sources,  'Path  of 
pollutants,  'Gasoline,  'Water  pollution  treatment, 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
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•Water        wells,        Groundwater        movement, 
Withdrawal,  Oil  industry,  California. 
Identifiers:  *Groundwater  contamination. 

A  leak  in  a  product  gasoline  pipeline  near  the  City 
of  Los  Angeles  caused  contamination  of  a  valuable 
groundwater  supply.  Since  1968,  250,000  gallons 
of  gasoline  have  seeped  into  the  underground 
reservoir.  Remedial  measures  include  extensive 
analytical  studies  of  the  two-fluid  flow  system  as 
well  as  an  effort  in  the  field  to  try  and  clean  up  the 
gasoline  and  restore  the  aquifer  to  service.  The 
field  methods  involve  a  system  of  skimming  wells 
designed  tp  produce  a  high  gasoline-water  ratio.  To 
date,  50,000  gallons  of  gasoline  have  been  removed 
from  the  aquifer.  (Knapp-USGS) 
W7  2-02079 


PETROLEUM  CONTAMINATION  OF  GROUND 
WATER  IN  MARYLAND, 

Maryland  State  Dept.  of  Water  Resources,  An- 
napolis. Groundwater  Management  Div. 
J.  R.  Matis. 

Proceedings  of  the  National  Ground  Water  Quality 
Symposium  Denver,  Colorado,  August  25-27, 
1971:  Ground  Water,  Vol  9,  No  6,  p  57-61, 
November-December  1971 .  1  fig,  4  ref. 

Descriptors:  *Oily  water,  *Groundwater,  ♦Mary- 
land, *  Water  pollution  sources,  *  Water  pollution 
control,  Hydrogeology,  Aquifer  characteristics, 
Aquifers,  Water  law,  Legal  aspects,  Biodegrada- 
tion. 
Identifiers:  Oil  spills. 

In  Maryland,  most  counties  record  cases  of  petrole- 
um contamination  of  groundwater.  Areas  west  of 
the  Fall  Zone  have  the  highest  frequency  of  occur- 
rence, in  contrast  to  the  Coastal  Plain  geologic 
province  to  the  east.  In  both  areas,  the  problems 
are  very  localized.  Many  petroleum  fuels  do  not 
deteriorate  in  the  groundwater  system.  Identifica- 
tion of  specific  petroleum  products  in  groundwater 
is  generally  not  possible  with  present  techniques. 
Once  a  source  of  contamination  is  located,  it  must 
be  stopped  or  removed.  Because  it  is  virtually  im- 
possible to  remove  the  contaminant  from  the 
groundwater,  legal  and  regulatory  problems  con- 
tinue for  months  or  years  after  an  original  com- 
plaint. (Knapp-USGS) 
W7  2-02080 


GROUND-WATER  POLLUTION  POTENTIAL 
OF  A  LNADFILL  ABOVE  THE  WATER  TABLE, 

Pennsylvania  State  Univ.,  University  Park.  Dept.  of 

Geosciences. 

M.  A.  Apgar,  and  D.  Langmuir. 

Proceedings  of  the  National  Ground  Water  Quality 

Symposium,    Denver,    Colorado,    August    25-27, 

1971:   Ground    Water,    Vol   9,   No   6,   p   76-94, 

November-December  1 97 1 ,  24  fig,  4  tab,  39  ref. 

Descriptors:  *Landfills,  *Water  pollution  sources, 
*Karst,  'Pennsylvania,  Garbage  dumps.  Waste 
disposal,  Oxygen  demand,  Solutes,  Path  of  pollu- 
tants, Biodegradation,  Leaching,  Percolation, 
Groundwater  movement. 
Identifiers:  *  State  College  (Pa). 

A  study  of  the  character  and  movement  of  landfill 
leachate  through  unsaturated  soil  was  begun  in 
1967  at  the  State  College  (Pennsylvania)  Regional 
Sanitary  Landfill,  which  has  operated  since  1962. 
The  landfill  occupies  a  gently  sloping  valley  with  a 
water  table  more  than  200  feet  below  land  surface. 
Precipitation  averages  about  37  inches  as  rain  per 
year.  Residual  sandy-clay  to  sandy-loam  soils  range 
from  a  few  feet  to  greater  than  70  feet  in  thickness 
on  a  sandy  dolomite  bedrock.  The  quality  and 
quantity  of  leachate  beneath  the  landfill  varies  con- 
siderably with  the  topographic  setting  of  landfill 
trenches  or  cells.  Leachates  2  feet  under  an  up- 
slope  cell  which  received  only  direct  precipitation, 
had  the  following  maximum  values  3-12  months 
after  refuse  burial:  specific  conductance  8445 
micromhos,  CI  1890  mg/liter,  BOD  3300  mg/liter, 
NH3  -N  540  mg/liter,  and  total  Fe  225  mg/liter. 


Water  infiltrated  a  downslope  cell,  saturating  the 
refuse.  Even  after  moving  downward  in  the  soil  to  a 
depth  of  36  feet  in  7  years,  the  leachate  beneath 
this  cell  had  a  conductance  of  6600  micromhos, 
600  mg/liter  CI,  over  9000  mg/liter  BOD,  40 
mg/liter  NH3-N,  and  100  mg/liter  total  Fe. 
Leachate  beneath  instrumented  cells  is  moving 
downward  in  the  subsoil  at  the  rate  of  6-1 1  ft/yr. 
Highly  contaminated  leachate  moves  to  depths  of 
50  feet  or  more  in  soils  beneath  downslope  cells. 
Improper  design  of  landfills  emplaced  above  the 
water  table  can  result  in  serious  groundwater  pollu- 
tion. (Knapp-USGS) 
W72-02081 


PLUTONIUM-239  IN  AND  OVER  THE  ATLAN- 
TIC OCEAN, 

Woods  Hole  Oceanographic  Institution,  Mass. 
V.  T.  Bowen,  K.  M.  Wong,  and  V.  E.  Noshkin. 
Journal  of  Marine  Research,  Vol  29,  No  1,  p  1-10, 
January  15,  1971.  1  fig,  1  tab,  20  ref.  USAEC  Con- 
tract AT  ( 30- 1  )-2 1 74. 

Descriptors:     *Fallout,     *Aerosols,     *Sea    water, 
•Radioactive  wastes,  *Path  of  pollutants,  Nuclear 
explosions,   Neclear   powerplants,   Radioisotopes, 
Chemical  precipitation. 
Identifiers:  *Plutonium. 

Plutonium-239  is  found  in  over-ocean  fallout 
aerosols  in  about  the  same  ratio  to  Stontium-90  as 
that  reported  over  land.  In  seawater,  Pu-  239:Sr-90 
ratios  are  shown  to  be  less  than  half  of  those  in 
over-ocean  aerosols,  confirming  geochemical 
separation  of  these  nuclides  in  the  ocean.  It  is  sug- 
gested that  the  sedimentation  of  Pu-239  may  be 
more  involved  with  biological  processes  than  Ce- 
144  or  Pm-147.  (Knapp-USGS) 
W72-02083 


CESIUM-137  IN  THE  NORTH  ATLANTIC  MEA- 
SURED BY  SELECTIVE  ABSORPTION  IN  SITU, 

Rhode  Island  Univ.,  Kingston.  Narragansett  Marine 
Lab. 

S.  L.  Kupferman. 

Journal  of  Marine  Research,  Vol  29,  No  1,  p  1 1-18, 
January  15,  1971.  1  fig,  1  tab,  16  ref.  ONR  Con- 
tract N00014-68-A-0215-0003. 

Descriptors:  'Tracers,  *Mixing,  *Sea  water, 
•Thermocline,  'Fallout,  •  Radioisotopes,  Radioac- 
tivity techniques,  Radioactive  wastes,  Path  of  pol- 
lutants, Ocean  currents,  Ocean  circulation,  Cur- 
rents (Water),  Cesium. 

By  means  of  selective  absorption  in  situ,  Cesium- 
1 37  was  measured  in  November  and  December 
1968  in  two  depth  profiles  (near  39  deg  N,  69  deg 
W)  and  in  ten  widely  scattered  surface  samples  in 
the  North  Atlantic  Ocean.  The  Cs-137  concentra- 
tions in  the  depth  profiles,  which  reflect  differences 
in  the  T-S  structure  of  the  water,  fall  off  toward  the 
main  thermocline.  If  it  is  assumed  that  the  total 
amount  ofCs-1  37  in  the  profiles  is  characteristic  of 
the  Cs-137  activity  per  unit  surface  area  in  the 
layers  above  the  main  thermocline,  then  calcula- 
tion of  the  residence  time  of  Cs-137  (and 
presumably  of  water)  above  the  main  thermocline 
leads  to  times  of  2.5  to  7  years.  (Knapp-USGS) 
W72-02084 


THE  ANACOSTIA  RIVER,  ECOLOGICAL  IM- 
BALANCE OF  AN  URBAN  STREAM  VALLEY, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-02093 


NITROGEN      SUPERSATURATION      IN      THE 
COLUMBIA  AND  SNAKE  RIVERS, 

Environmental  Protection  Agency,  Seattle,  Wash. 

Region  X. 

R.  L.  Rulifson,  and  G.  A.  Abel. 

Available  from  the  National  Technical  Information 

Service  as  PB-205  150,  $3.00  in  paper  copy,  $0.95 


in  microfiche.  Working  Paper  No  82,  July  1971 
1 1 6  p,  22  fig,  6  tab,  48  ref.  TS  09-70-208-01 6.2. 

Descriptors:  *Nitrogen,  *Dams,  'Spillways 
'Hydroelectric  power,  'Anadromous  fish,  'Sal 
monids,  'Toxicity,  Water  resources  development 
Water  quality,  Standards,  Salmon,  Rainbow  troul 
Gases,  Supersaturation. 

Identifiers:  'Columbia  River,  'Snake  River,  Powe 
peaking,  Embolism,  Dissolved  gases. 

Nitrogen  supersaturation,  caused  by  the  series  o 
hydroelectric  dams  on  the  Columbia  and  Snak 
Rivers,  seriously  threatens  the  future  of  salmon  am 
steelhead  in  the  Pacific  Northwest.  A  study  wa 
made  to  determine  the  scope  of  the  problem  am 
recommend  solutions.  Nitrogen  supersaturation  i 
caused  when  river  flows  exceed  the  capacity  o 
power  generating  turbines  in  dams  and  excess  flov 
must  be  passed  over  the  spillway.  The  plunge  o 
water  into  the  stilling  basin  forces  excessive  air  (71 
percent  nitrogen)  into  solution.  Concentrations  o 
dissolved  nitrogen  up  to  147  percent  of  surfao 
equilibrium  concentrations  have  been  measured 
Levels  above  105  percent  produce  symptoms  o 
gas-bubble  disease  in  fish  and  levels  above  1  20  per 
cent  are  lethal.  Planned  installation  of  slotted  gate 
and  bypass  of  water  through  empty  turbine  bays  i; 
some  dams  will  reduce  spilling  but  hazardou 
nitrogen  levels  will  still  occur  in  years  of  averag 
and  higher  spring  runoff.  Increasing  use  of  th 
hydroelectric  system  for  peak  power  generation 
may  add  to  the  problem.  Recommendations  in 
elude  establishment  of  a  water  quality  standard  of; 
maximum  of  1 10  percent  nitrogen  supersaturation 
establishment  of  a  regional  council  to  implement 
control  plan,  expanded  trapping  and  hauling  of  fisl 
around  river  reaches  with  high  nitrogen  levels,  revi 
sions  to  water  management  operations  to  reduo 
spills  during  periods  of  fish  migration,  and  provi 
sion  at  dams  of  additional  facilities  to  bypass  exces 
flows  without  increasing  nitrogen  levels.  (See  alsi 
summary  report  W72-02160)  (EPA-Abstract) 
W72-02159 


SUMMARY  REPORT,  NITROGEN  SUPER 
SATURATION  IN  THE  COLUMBIA  ANI 
SNAKE  RIVERS, 

Environmental  Protection  Agency.  Seattle,  Wash 

Region  X. 

R.  L.  Rulifson,  and  G.  A.  Abel. 

Summary  Report,  July  1971.  1 1  p,  1  fig.  TS  09-70 

208-016.1. 

Descriptors:  'Nitrogen,  'Dams,  'Spillways 
'Hydroelectric  power,  'Anadromous  fish,  'Sal 
monids,  'Toxicity,  Water  resources  developmenl 
Water  quality,  Standards,  Salmon,  Rainbow  troul 
Gases,  Supersaturation. 

Identifiers:  'Columbia  River,  'Snake  River,  Powe 
peaking,  Embolism,  Dissolved  gases. 

Summary  of  TS  09-70-208-016.2,  Working  Pape 

No.  82.  (See  also  W72-02159) 

W72-02160 


PROBLEMS  OF  INDUSTRIAL  RESIDUA! 
WATERS  IN  THE  HOOGHLY  ESTUARY  ZON1 
(INDIA),  CONCRETELY  THE  ONES  FRON 
PAPER  PULP  AND  HYDROGENATEI 
VEGETABLE  OIL  INDUSTRIES  (PROBLEME! 
D'EAUX  RESIDUAIRES  INDUSTRIELLE! 
DANS  LA  ZONE  DU  HOOGHLY  ESTUAR1 
(INDE),  NOTAMENT  DES  FABRIQUES  Dl 
PATE  A  PAPIER  ET  D'HUILE  VEGETALI 
HYDROGENEE), 

Instutut  Central  de  Recherches  sur  les  Peches  In 
terieures,  Barrackpore  (India). 
A.  K.  Basu. 

La  Tribune  de  Cebedeau,  Vol  22,  No  309-310,  | 
452-456,  August-September  1969.  6  tab,  3  fig,  I 
ref. 

Descriptors:  'Water  pollution  sources,  'Pulp  an< 
paper  industries,  'Pulp  wastes,  'Anaerobii 
digestion,  'Sedimentation,  'Settling  Basins 
'Chemical  precipitation,  'Coagulation,  Plastics. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


dentifiers:     »Hooghly     Estuary,     Hydrogenated 
egetable  oil. 

[Tie  industrial  concentration  is  very  dense  between 
rribeni  and  Birlapur  on  both  sides  of  the  Hooghly 
iStuary.  Jute,  fabric,  tanning,  shellac,  chemical 
iroducts,  paints  and  chlorine  industries  are  ar- 
anged  along  85  kilometers  on  both  banks.  Waste 
raters  are  directly  or  indirectly  disposed  into  the 
stuary,  most  of  the  time  without  having  any  kind 
if  pre-treatment;  this  created  a  serious  problem  to 
he  Regional  Services  of  Public  Health.  The  article 
leals  with  the  pollution  which  occurs  due  to  the  ac- 
ivities  of  paper  pulp  and  hydrogenated  vegetable 
ill  (Margarine)  industries.  The  treatment 
lescribed  is  based  on  chemical  precipitation, 
inaerobic  digestion  and  sedimentation  processes. 
Minguez-Arizona) 
V72-02208 


;hemicals  in  the  environment, 

(..  L.  Rudd. 

:alifMed.  113(5):  1970.27-32. 

dentifiers:  Air,  Bird,  Chemicals,  Chlorine,  Con- 

«ntration,  Environment,  Human,  Lead,  Mercurial, 

Jrgano,  Tissue. 

V72-02251 

ID.  Effects  of  Pollution 


:ONTROL  OF  BENTHIC  DEPOSITS  IN  LAKES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

;or  primary  bibliographic  entry  see  Field  02H. 
V72-01699 


V  PRACTICAL  EVALUATION  OF  THE 
:larke-bumpus  PLANKTON  SAMPLER 
VND  SUGGESTIONS  FOR  ITS  USE, 

Minnesota     Univ.     Water     Resources     Research 

Center. 

I  B.  Conway,  F.  R.  Schiebe,  T.  A.  Olson,  and  T.  O. 

Ddlaug. 

?ree  copies  available  at  Water  Resources  Research 

Center,  Univ.  of  Minn.,  Room  107  Hubbard  Build- 

ng,  2675  University  Ave.,  St.  Paul,  Min.  55114. 

Univ.  of  Minn.,  School  of  Public  Health,  Limresta, 

Research  Report  No.  1.  1971.  28  p.  5  fig.,  4  tab.,  17 

■ef.  OWRR  Project  No.:  A-022-Minn  (2). 

Descriptors:  *Sampling,  *Plankton,  Lake  Superior, 
Minnesota,   Lakes,   Phytoplankton,   Zooplankton, 
Mets,  Aquatic  microorganisms,  *Filtration. 
[dentifiers:     *Clarke-Bumpus    plankton    sampler, 
'Suspended  particle  index,  Calibrations. 

Hie  validity  of  single  samples  and  the  uniformity  of 
>  series  of  samples  obtained  with  the  Clarke- 
Sumpus  plankton  sampler  as  well  as  the  reliability 
md  uniformity  of  this  device  from  the  standpoint  of 
ts  mechanical  operation  has  been  questioned  by  a 
lumber  of  modern  investigators.  Since  most  of  the 
:ritics  had  found  fault  with  field  operation,  which 
'elated  to  the  mechanical  functioning  of  the  sam- 
>ier,  this  aspect  was  examined  first.  It  was 
iiscovered  that  the  sampler  functioned  perfectly 
veil  if  one  was  willing  to  give  it  a  minimum  amount 
if  attention  including  certain  adjustments.  The 
uost  important  of  these  was  the  trigger  spring  ten- 
sion. With  methods  and  materials  used,  the  at- 
empts  to  calibrate  instruments  in  the  field  were  un- 
successful. A  formula  was  developed  which  ex- 
cesses the  filtering  efficiency  of  the  Clarke- 
Bumpus  sampler  with  various  types  of  nets  at- 
tached. (Walton-Minnesota) 
1V72-0I735 


PHYTOPLANKTONIC     NITROGEN      AS     AN 
INDEX  OF  CULTURAL  EUTROPHICATION, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K.  Kel- 
logg Biological  Station. 
R.  G.  Wetzel,  and  Bruce  A.  Manny. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  707,  $3.00  in  paper  copy,  $0.95 


in   microfiche.   Completion   Report,   (November, 
1971).  15  p,  1  fig,  36  ref.  OWRR-B-009-M1CH  ( 1 ) 

Descriptors:    'Nitrogen,    Plankton,    'Eutrophica- 
tion,   Pollutant    identification,    Algae,    Analytical 
techniques,  *Ultraviolet  radiation,  Dissolved  ox- 
ygen, Lakes,  Phytoplankton,  Nutrients. 
Identifiers:  'Pollution  index. 

Algae  less  than  10  microns  in  diameter  are  nitrogen 
rich  on  a  cell  volume  basis  compared  to  algae 
larger  than  10  microns  in  diameter.  A  procedure 
for  dissolved  organic  nitrogen  (DON)  determina- 
tion in  natural  waters  was  developed.  The 
procedure  utilized  high  intensity  ultraviolet  light  to 
destroy  the  DON  and  is  100-fold  more  sensitive 
than  the  micro-Kjeldahl  procedure.  The  procedure 
can  differentiate  UV-labile  and  UV-refractory 
DON  within  the  DON  pool  present  in  a  wide 
variety  of  natural  waterbodies.  Allochthonous  dis- 
solved organic  carbon  (DOC)  and  nitrogen  (DON) 
comprise  about  half  the  DOC  and  DON  leaving  the 
lake  outlet  implying  about  half  the  DOC  and  DON 
leaving  the  lake  originates  within  the  lake  as  a 
result  of  plant  photosynthesis  and  decomposition 
processes.  During  transport  in  a  hardwater  stream, 
UV-labile  DON  was  removed  from  the  water  and 
UV-refractory  DON  accumulated  in  the  water  until 
a  stable  equilibrium  ratio  of  about  7:3  refractory  to 
labile  DON  was  attained.  Secretion  of  DOC  and 
DON  by  two  aquatic  macrophytes  in  axenic  culture 
was  directly  proportional  to  increasing  carbon  fixa- 
tion rates,  light  intensity,  pH,  cationic  concentra- 
tion and  organic  carbon  concentration.  Organic  en- 
richment may  accelerate  nutrient  cycles  and 
eutrophication  rates  in  hardwater  lakes  by  stimulat- 
ing increased  secretion  of  DOC  and  DON  by  the  lit- 
toral flora. 
W72-01780 


BIOLOGICAL  ASSAYS  AND  WATER  QUALITY 
IN  MINNESOTA, 

Minnesota      Univ.,      Minneapolis.      Limnological 

Research  Center. 

Dragica  Matulova. 

Interim  Report  No  6,  March  1970.  112p,  31  fig,  14 

tab,  103  ref,  4  append.  NSF  supported. 

Descriptors:  *Bioassay,  *Water  quality,  'Min- 
nesota, 'Measurement,  Water  pollution,  Bacteria, 
Scenedesmus,  Chlamydomonas,  Analysis,  Labora- 
tory tests,  Chemical  analysis,  Optical  properties. 
Cultures,  Mathematical  studies,  Physical  proper- 
ties, Physiological  ecology,  Limnology,  Sampling, 
Lakes,  Water  pollution  effects,  Test  procedures. 
Identifiers:  Saprobity  Zones  Determination,  Micro- 
cystis, Escherichia  coli,  Lake  Minnetonka  (Minn), 
BiomassTitre  test  (BMT). 

Physiological  methods  can  help  not  only  to  deter- 
mine the  present  pollution  level,  but  also  to  predict 
effects  of  substances  introduced  into  natural  waters 
by  sewage  and  wastes.  Bioassays  with 
Scenedesmus,  Chlamydomonas,  and  Microcystis 
cultures  and  one  ecological  procedure  (Saprobity 
Zones  Determination)  were  applied  in  a  study  of 
water  pollution  of  different  Minnesota  lakes  and 
rivers.  The  Biomass  Titre-BMT  procedure  was 
modified  by  adding  the  control  for  the  BMT  of  bac- 
teria. Values  for  the  Biological  Index  of  water 
quality  were  computed  from  the  results  of  BMT 
and  showed  good  agreement  with  saprobity  zones 
determined.  Chemical  data  substantiated  conclu- 
sions from  physiological  procedures.  Enrichment 
experiments  with  Minnesota  lake  and  river  waters 
show  that  nitrogen  and  phosphorus  play  an  impor- 
tant role  in  algal  growth.  Concentrations  up  to  0.7 
mg/l  nitrate-nitrogen  is  limiting  and  7.0  is  optimal 
for  Scenedesmus  quadricauda  growth.  The  growth 
rate  of  the  culture  increased  linearly  in  concentra- 
tions from  1.4  to  7.0  mg/l  nitrate-nitrogen. 
Absence  of  phosphate-phosphorus  limited  culture 
growth;  growth  was  proportional  to  the  concentra- 
tions of  phosphate-phosphorus  up  to  0.5  mg/l.  Most 
waters  investigated  at  20  localities  in  Minnesota 
could  be  described  as  beta-mesosaprobic.  (Jones- 
Wisconsin) 
W72-0I783 


THE  DIVERSITY  OF  PIGMENTS  IN  LAKE 
SEDIMENTS  AND  ITS  ECOLOGICAL  SIG- 
NIFICANCE, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Botany. 
Jon  E.  Sanger,  and  Eville  Gorham. 
Limnology  and  Oceanography,  Vol  1 5,  No  I ,  p  59- 
69,  1971.  2  fig,  3  tab,  21  ref.  NSFG-23309. 

Descriptors:  'Pigments,  'Lakes,  'Sediments,  'In- 
dicators, Chromatography,  Chlorophyll,  Trophic 
level,  Eutrophication,  Algae,  Decomposing  organic 
matter,  Minnesota,  Cyanophyta,  Trees,  Grasses, 
Leaves,  Forest  soils,  Sampling,  Mud,  Phytoplank- 
ton, Fluorescence,  Photosynthetic  bacteria. 
Identifiers:  Carotenoids,  Xanthophylls,  Minnesota 
lakes,  Lutein. 

Diversity  of  sedimentary  pigments  is  particularly  a 
consequence  of  decomposition  and  source  material 
has  a  pronounced  influence.  Concentrations  of 
chlorophyll  derivatives  in  the  organic  matter  of  sur- 
face sediments  in  the  English  Lake  District  proved 
sensitive  indices  of  lake  fertility.  This  study  in- 
vestigates further  sources  of  organic  matter  in  lake 
sediments,  by  examining  plant  pigment  diversity  of 
widely  differing  trophic,  morphological,  and 
chemical  characteristics,  and  in  terrestrial  and 
aquatic  plant  material  in  varying  stages  of  decom- 
position. Lakes  chosen  ( 18  in  Minnesota  and  6  in 
English  Lake  District)  included  those  whose  prima- 
ry productivity  and  water  and  sediment  chemistry 
are  now  being  studied.  Thin-layer  chromatography 
shows  a  large  number  of  pigments  (chlorophyll 
derivatives  and  carotenoids)  in  profunda!  lake  sedi- 
ments, diversity  being  somewhat  greater  in 
eutrophic  than  in  oligotrophic  lakes.  While  quanti- 
ty of  pigments  per  gram  organic  matter  is  much 
lower  in  oligotrophic  than  eutrophic  lakes,  pigment 
diversity  is  only  slightly  lower.  Sedimentary  pig- 
ments are  much  more  numerous  (24-27  (than  those 
of  upland  vegetation  (7-8),  aquatic  macrophytes 
(12-15),  and  planktonic  algae  (10-21).  Algal 
decomposition,  which  is  accompanied  by  a  marked 
increase  in  pigment  number,  seems  the  most  likely 
cause  for  the  extreme  diversity  of  sedimentary  pig- 
ments. (Jones-Wisconsin) 
W72-01784 


OXYGEN  SAG  AND  STREAM  SELF-PURIFIC- 
ATION, 

R.  E.  DeLoach,  and  E.  C.  Tsivoglou. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  6,  p  1236-1243,  1971.  64  ref. 

Descriptors:  'Reviews,  'Self-purification, 

'Streams,  'Mathematical  models,  Oxygenation, 
Photosynthesis,  Organic  matter.  Biochemical  ox- 
ygen demand,  Temperature,  Oxygen  sag,  Benthos, 
Kinetics,  Nitrification,  Equations,  Computer 
models. 

Literature  pertinent  to  models  of  stream  self-purifi- 
cation is  reviewed,  including  reaeration  and  oxygen 
transfer,  water  temperature,  photosynthesis, 
benthic  deposits  and  demands,  biochemical  oxygen 
demands,  BOD  kinetics,  and  effects  of  river 
canalization.  (Wilde-Wisconsin) 
W72-01785 


BIOLOGY  OF  WATER  POLLUTION:  A  COL- 
LECTION OF  SELECTED  PAPERS  ON 
STREAM  POLLUTION,  WASTE  WATER,  AND 
WATER  TREATMENT. 

Federal  Water  Pollution  Control  Administration, 
Washington,  DC. 

Federal  Water  Pollution  Control  Administration 
Publication  CWA-3,  1967.  290  p,  107  fig,  58  tab,  2 
photo,  530  ref. 

Descriptors:  'Water  pollution,  Waste  disposal, 
'Sewage  treatment,  'Waste  water  treatment, 
•Waste  water  disposal,  'Industrial  wastes,  'Water 
pollution  control.  Fish  conservation,  Pollution 
abatement,  Bibliographies,  Ecology,  Biology,  Fish, 
Plankton,  Water  quality,  Algae,  Aquatic  life, 
Stream  pollution,  Bacteria,  Impurities,  Waste  treat- 
ment. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


This  book  of  selected  publications  on  biology  of 
water  pollution,  water  treatment  and  sewage  and 
industrial  waste  treatment  contains  some  of  the 
many  excellent  and  basic  pertinent  biological 
papers  that  have  been  commonly  inaccessible  to 
the  contemporary  investigator.  These  papers  often 
quoted  and  are  a  portion  of  the  foundation  upon 
which  modern  aquatic  ecological  scientific  thought 
and  decisions  are  often  based  in  summating  water 
pollution  control  investigations.  This  compiled  col- 
lection will  be  of  assistance  in  3  phases  of  water 
pollution  abatement:  ( 1 )  it  will  provide  a  technical 
service  to  the  aquatic  ecologist  through  assemblage 
of  informative  literature;  (  2)  it  will  illustrate  many 
of  the  concepts  upon  which  regulations  have  been 
formulated  for  the  protection  of  aquatic  life;  and 
(3)  it  will  aid  in  the  training  of  new  environmental 
scientists  to  meet  today's  and  tomorrow's  person- 
nel needs  in  the  conservation  of  our  nation's  natu- 
ral resources.  (See  also  W72-01787  thru  W72- 
01820) 
W7  2-01 786 


THE  LAKE  AS  A  MICROCOSM, 

Illinois  State  Natural  History  Survey,  Peoria. 
Stephen  A.  Forbes. 

In:  Biology  of  water  pollution,  p  3-9.  1  ref.  Com- 
piled by  L.  E.  Keup,  W.  M.  Ingram,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  DC,  1967. 

Descriptors:  *Lakes,  *Balance  of  nature,  *Biology, 
♦Limnology,  Environmental  effects,  Aquatic  life, 
Food  chains,  Aquatic  environment,  Illinois, 
Wisconsin,  Marshes,  Biological  communities. 
Identifiers:  Fluviatile  lakes,  Watershed  lakes,  En- 
tomostraca. 

A  lake  is  a  chapter  out  of  the  history  of  primeval 
times;  it  is  an  organic  system  of  interactions  that 
remained  essentially  unchanged  since  a  remote 
geologic  period.  The  outstanding  feature  of  the 
lake  microcosm  is  that  any  of  its  members  in- 
fluences the  equilibrium  of  the  whole  assemblage. 
The  idea  of  the  unity  and  sensibility  of  aquatic 
ecosystems  is  illustrated  by  descriptions  of  flu- 
viatile and  water-shed  lakes  of  Illinois  with  their 
biotic  contents.  (See  also  W72-01786)  (Wilde- 
Wisconsin) 
W72-01787 


SEWAGE,  ALGAE  AND  FISH, 

Public  Health  Service,  Cincinnati,  Ohio. 
Floyd  J.  Brinley. 

In:  Biology  of  water  pollution,  p  10-13.  1  fig,  6  ref. 
Compiled  by  L.  E.  Keup,  W.  M.  Ingram,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  DC,  1967. 

Descriptors:  *Sewage,  *Streams,  *Water  pollution 
effects,  *Fish,  Algae,  Trophic  level,  Productivity, 
Food  chains.  Toxicity,   Water  pollution  control, 
Decomposing  organic  matter,  Carbon  dioxide. 
Identifiers:  'Ohio  River  Basin. 

Discharge  of  raw  sewage  into  streams  imparts  tox- 
icity to  the  area  surrounding  the  outlet.  At  a 
distance  downstream,  however,  sewage  undergoes 
bacteriological  decomposition,  loses  its  toxicity, 
and  acts  as  a  fertilizer,  stimulating  the  growth  of 
plankton  and  consequent  increase  of  the  fish  popu- 
lation. Secondary  sewage  treatment  eliminates 
toxic  ingredients  and  the  entire  stream  is  benefited 
by  the  inflow  of  available  nutrients.  (See  also  W72- 
01  786)  (Wilde-Wisconsin) 
W72-01788 


BIOLOGICAL  ASPECTS  OF  STREAM  POLLU- 
TION, 

Wisconsin  State  Committee  on  Water  Pollution, 
Madison. 
A.  F.  Bartsch. 

In:  Biology  of  water  pollution,  p  13-20.  Compiled 
by  L.  E.  Keup,  W.  M.  Ingram,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  DC,  1967. 


Descriptors:  *Water  pollution  effects,  'Self-purifi- 
cation, 'Streams,  'Aquatic  microbiology,  Sewage, 
Biodegradation,  Anaerobic  bacteria,  Plankton, 
Benthos,  Biota,  Protozoa,  Rotifers,  Aquatic  life, 
Food  chains,  Tubificids,  Molds,  Bioindicators. 
Identifiers:  Sow  bugs,  Sludge-worms,  Blood-worms. 

The  distribution  of  aquatic  organisms  is  influenced 
by  the  nature  and  concentration  of  pollutants,  and 
may  serve  as  an  indicator  of  water  quality,  supple- 
menting other  analytical  data.  Heterotrophic  or- 
ganisms use  many  pollutants  or  their  ingredients  as 
a  source  of  energy  and  liberate  available  nutrients; 
photosynthesizing  organisms  reduce  BOD  by  en- 
riching water  in  oxygen.  Nevertheless,  the  efficien- 
cy of  aquatic  flora  and  fauna  in  recovery  of  stream 
quality  is  much  lower  than  that  of  treatment  plants. 
(See  also  W72-01786)  (Wilde-Wisconsin) 
W72-01789 


SOME  IMPORTANT  BIOLOGICAL  EFFECTS 
OF  POLLUTION  OFTEN  DISREGARDED  IN 
STREAM  SURVEYS, 

Public  Health  Service,  Cincinnati,  Ohio.  Environ- 
mental Health  Center. 

Clarence  M.  Tarzwell,  and  Arden  R.  Gaufm. 
In:  Biology  of  water  pollution,  p  21-31.  5  ftg,  93  ref. 
Compiled  by  L.  E.  Keup,  W.  M.  Ingram,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D  C,  1 967. 

Descriptors:  'Streams,  'Water  pollution  effects, 
'Environmental  effects,  'Aquatic  life,  'Fish  popu- 
lations, Temperature,  Plankton,  Self-purification, 
Salmonids,  Water  pollution  sources,  Waste  as- 
similation capacity,  Silting,  Erosion,  Bacteria, 
Biochemical  oxygen  demand,  Surveys,  Streambeds, 
Oxygen  sag,  Turbidity,  Biology,  Eutrophication, 
Water  analysis. 

Identifiers:  Pere  Marquette  River  (Mich),  Black 
River  (Mich),  Lytle  Creek  (Ohio),  Norris  Reser- 
voir (Tenn). 

Because  the  same  domestic  or  industrial  pollutant 
may  bring  about  unsimilar  conditions  in  different 
streams,  it  is  essential  to  record  in  stream  surveys 
the  watershed  characteristics;  these  include  soil 
types,  vegetative  cover,  land  uses,  precipitation, 
and  features  pertinent  to  erosion.  These  factors 
determine  in  a  large  degree  the  modifying  effect  of 
pollutants  on  stream  temperature,  turbidity, 
nutrient  supply,  dissolved  oxygen,  and,  in  turn,  the 
entire  aquatic  biota.  Attention  is  called  to  the  im- 
portance of  bioassays  and  the  critical,  rather  than 
average  values  of  temperature,  dissolved  oxygen, 
and  other  factors.  (See  also  W72-01786)  (Wilde- 
Wisconsin) 
W72-01790 


BIOLOGICAL  INDICES  OF  WATER  POLLU- 
TION WITH  SPECIAL  REFERENCE  TO  FISH 
POPULATION, 

Public  Health  Service,  Cincinnati,  Ohio;  and 
Oregon  State  Coll.,  Corvallis.  Dept.  of  Fish  and 
Game  Management. 

Peter  Doudoroff,  and  Charles  E.  Warren. 
In:  Biology  of  water  pollution,  p  32-40.  38  ref. 
Compiled  by  L  E  Keup,  W  M  Ingram,  and  K  M 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D  C,  1967. 

Descriptors:  'Bioindicators,  'Fish,  'Water  pollu- 
tion, Bioassays,  Eutrophication,  Water  pollution 
control,  Water  quality,  Social  aspects,  Wastes,  Or- 
ganic matter,  Fisheries. 

Identifiers:  Pollution  criteria,  Pollution  indices, 
Toulumne  River  (Calif). 

A  change  in  the  biotic  content  of  a  stream,  referred 
to  as  an  index  of  pollution,  is  only  an  index  of  en- 
vironmental anomaly  and  may  or  may  not  be  of 
pollutional  origin.  A  negligible  level  of  pollution 
may  have  a  great  effect  on  aquatic  biota,  and  vice- 
versa.  Deterioration  of  valuable  organisms  can  best 
be  determined  by  concentrating  attention  on  these 
organisms.  The  use  of  biological  indices  should 
state  specifically  the  factors  of  their  origin,  such  as 


concentration  of  dissolved  oxygen,  organic  mattei 
and    toxic    substances.    (See    also    W72-01786 
(Wilde-Wisconsin) 
W72-01791 


ECOLOGY  OF  PLANT  SAPROBIA, 

R.  Kolkwitz,  and  M.  Marrson. 
In:  Biology  of  water  pollution,  p  47-52.  5  ref.  Com 
piled   by   L   E   Keup,   W   M   Ingram,   and   K   K 
Mackenthun,  Federal  Water  Pollution  Control  A<j 
ministration,  Washington,  D  C,  1967. 

Descriptors:    'Self-purification,    'Aquatic   plant! 

'Decomposing  organic   matter,   Water  pollutior 

Aquatic  life,  Bioindicators,  Trophic  level,  Syste 

matics. 

Identifiers:  'Saprobia,  Polysaprobia 

Mesosaprobia,  Oligosaprobia. 

A  list  of  about  300  plant  organisms  that  have  im 
portance  in  self-purification  of  polluted  waters  i 
given.  The  dependence  of  these  organisms  oi 
decomposing  organic  matter,  or  their  degree  o 
saprophystism,  is  expressed  by  the  term  'saprobia. 
In  accordance  with  their  requirements,  the  plant 
are  classified  as  oligo-,  meso-,  and  poly-saprobiotic 
(See  also  W72-01 786)  (Wilde-Wisconsin) 
W72-01793 


EFFECT  OF  SUNLIGHT  AND  GREEN  ORGAN 
ISMS  ON  RE-AERATION  OF  STREAMS, 

New  Jersey  Agricultural  Experiment  Station,  Nev 

Brunswick. 

Willem  Rudolfs,  and  H.  Heukelekian. 

In:  Biology  of  water  pollution,  p  52-56.  5  fig,  6  ref 

Compiled  by  L  E  Keup,  W  M  Ingram,  and  K  \ 

Mackenthun,  Federal  Water  Pollution  Control  Ad 

ministration,  Washington,  DC,  1967. 

Descriptors:  'Reaeration,  'Light,  'Chlorophyta 
Dissolved  oxygen,  Diurnal,  Streams,  Cyanophyta 
Hydrogen  ion  concentration,  Photosynthesis 
Water  pollution  effects,  Temperature,  Biochemica 
oxygen  demand,  Delaware  River. 
Identifiers:  Connecticut  River,  Raritan  River. 

Analyses  of  polluted  water  in  the  afternoon-durin( 
the  high  level  algal  photosynthesis— may  yielc 
misleading  information  on  dissolved  oxygen  con 
centration.  This  is  particularly  true  of  slowly  flow 
ing  streams  analyzed  during  hot  days  of  the  alga 
growing  season.  Because  the  pH  values  fluctuate  ir 
direct  relation  with  dissolved  oxygen,  unsystematic 
determination  may  suggest  an  erroneous  conclu- 
sion that  the  water  has  a  strongly  alkaline  reaction 
or  that  it  receives  alkaline  pollutants.  (See  alsc 
W72-01786)  (Wilde-Wisconsin) 
W72-01794 


THE  PLANKTON  OF  THE  SANGAMON  RIVER 
IN  THE  SUMMER  OF  1929, 

Samuel  Eddy. 

In:  Biology  of  water  pollution,  p  57-69.  4  tab,  5  ref. 
Compiled  by  L  E  Keup,  W  M  Ingram,  and  K  M 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D  C,  1 967. 

Descriptors:  'Plankton,  'Rivers,  Water  pollution 
effects,  Sewage,  Reservoirs,  Illinois. 
Identifiers:  Sangamon  River  (111). 

The  effect  of  treated  sewage  and  impounded  water 
on  suspended  microscopic  plankton  was  studied  in 
the  Sangamon  River,  Illinois.  The  results  of  1929 
collections  of  Protozoa,  Rotatoria,  Cladocera, 
Copepoda,  and  algae,  expressed  in  numbers  per 
cubic  meter,  are  given  in  tabular  form.  The 
research  suggested  a  considerable  increase  of  the 
planktonic  population  in  the  lower  part  of  the  river 
which  is  attributed  to  the  creation  of  the  reservoir 
at  Decatur  and  removal  of  the  pollution  barrier. 
(See  also  W72-01  786)  (Wilde-Wisconsin) 
W7  2-0 1795 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


UATIC  LIFE  IN  WATERS  POLLUTED  BY 

ID  MINE  WASTE, 

lie  Health  Service,  Cincinnati,  Ohio.  Stream 

ution  Investigations. 

iesB.  Lackey. 

Biology  of  water  pollution,  p  70-74.  6  fig,  1  tab, 

f.  Compiled  by  L  E  Keup,  W  M  Ingram,  and  K 

dackenthun,  Federal  Water  Pollution  Control 

ninistration,  Washington,  D  C,  1967. 

criptors:  *Water  pollution  sources,  'Water  pol- 
an  effects,  'Aquatic  life,   *Acid  mine  water, 
le  wastes,  Systematics,  West  Virginia,  Indiana, 
lois,  Sampling,  Niches,  Protozoa,  Acidic  water, 
itifiers:  Thallophyta,  Trochelminthes, 

hropods. 

mgly  acid  streams  and  strip  pit  lakes  polluted  by 
uric  acid  of  mining  waste  yielded  86  species  of 
roscopic  Thallophyta,  Protozoa,  Trochel- 
ithes,  and  Arthropoda.  In  waters  with  reaction 
jw  pH  4  the  biota  consisted  of  a  small  number 
pecies;  at  pH  2.6  several  samples  showed  no  life 
examination.  The  most  common  species  of 
lie  streams  and  lakes  included  Euglena  muta 
B,  Naviculoid  diatoms,  Chlamydomonas, 
tyla  Actinophrys,  Ochromonas,  and  Ulothrix 
lata.  (See  also  W72-01786)  (Wilde-Wisconsin) 
2-01796 


HEAVY  MORTALITY  OF  FISHES  RESULT- 
3  FROM  THE  DECOMPOSITION  OF  ALGAE 
THE  YAHARA  RIVER,  WISCONSIN, 

sconsin  Dept.  of  Conservation,  Madison;  and 
sconsin  Board  of  Health,  Madison, 
nneth  M.  Mackenthun,  and  Alfred  F.  Bartsch. 
Biology  of  water  pollution,  p  75-78.  3  fig,  1  tab, 
ef.  Compiled  by  L  E  Keup,  W  M  Ingram,  and  K 
Mackenthun,  Federal  Water  Control  Adminis- 
tion,  Washington,  D  C,  1 967. 

scriptors:  *Fishkill,  'Cyanophyta,  'Decompos- 
;  organic  matter,  Toxicity,  Dissolved  oxygen,  Al- 
;,  Wisconsin. 

jntifiers:  *Yahara  River  (Wis),  Aphanizomenon 
s  aquae,  Oxygen  depletion. 

rly  in  October,  1946,  a  heavy  mortality  of  all  fish 
ecies  occurred  in  the  Yahara  River,  Wisconsin, 
fore  expiring,  the  fish,  including  carp,  northern 
ce,  walleye  pike,  crappies,  suckers,  and  eel,  con- 
:gated  near  the  shore  breathing  at  the  surface, 
le  mortality  was  correlated  with  the  cirtically  low 
ncentration  of  dissolved  oxygen-under  1 .0  ppm; 
is  deficiency  resulted  from  the  decomposition  of 
algal  mass,  largely  Aphanizomenon  flos  aquae. 
!  revealed  by  laboratory  trials,  toxic  substances 
leased  by  decomposing  algal  tissues  were  a  con- 
buting  factor.  (See  also  W72-01786)  (Wilde- 
isconsin) 
72-01797 


JGGESTED  CLASSIFICATION  OF  ALGAE 
ND  PROTOZOA  IN  SANITARY  SCIENCE, 

obert  A.  Taft  Sanitary  Engineering  Center,  Cin- 

nnati,  Ohio.  Interference  Organisms  Studies  and 

'ater    Supply     and     Water     Pollution     Control 

esearch. 

.  Mervin,  Palmer,  and  William  M.  Ingram. 

i:  Biology  of  water  pollution,  p  79-83.  1  fig,  1  tab, 

t  ref.  Compiled  by  L.  E.  Keup,  W.  M.  Ingram,  and 

.  M.  Mackenthun,  Federal  Water  Pollution  Con- 

ol  Administration,  Washington,  D.C.,  1967. 

escriptors:  *Algae,  'Protozoa,  'Systematics, 
Sanitary  engineering,  Microorganisms,  Nuisance 
igae.  Sewage  treatment,  Self-purification,  Dis- 
)lved  oxygen,  Photosynthesis, 
lentifiers:  'Pigmented  flagellates,  *Non-pig- 
tented  flagellates. 

b  meet  the  taxonomic  requirements  of  sanitary 
Bentists  regarding  the  demarkation  line  between 
Igae  and  protozoa,  it  is  recommended  to  separate 
le  flagellates  on  the  basis  of  their  ability  to 
roduce  oxygen.  Accordingly,  the  flagellates  with 
hotosynthetic    pigments    would    be    algae,    and 


without  the  pigments-protozoa.  A  list  of  flagellates 
of  algal  and  protozoan  types  is  included.  (See  also 
W72-01786)  (Wilde-Wisconsin) 
W72-01798 


ECOLOGY  OF  ANIMAL  SAPROBIA, 

R.  Kolkwitz,  and  M.  Marsson. 
In:  Biology  of  water  pollution,  p  85-95.  23  ref. 
Compiled  by  L  E  Keup,  W  M  Ingram,  and  K  M 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D  C,  1967. 

Descriptors:  'Trophic  level,  'Water  quality,  'Self- 
purification,  'Aquatic  animals,  Decomposing  or- 
ganic matter,  Chemical  properties,  Measurement, 
Bioindicators,  Systematics,  Eutrophication. 
Identifiers:  'Saprobia,  Saprobiotic  zones. 

The  following  zones  inhabited  by  aquatic  animals 
which  contribute  to  self-purification  of  polluted 
waters  are  described:  oligosaprobiotic,  alpha-  and 
beta-mesosaprobiotic,  and  polysaprobiotic.  This 
classification  is  based  on  organisms  dependent  on 
decomposing  organic  matter,  or  sapropel,  and  is  es- 
sentially similar  to  the  more  recent  subdivision  of 
aquatic  habitats  into  oligo-  meso-  and  eutrophic 
waters.  A  list  of  organisms  belonging  to  each  sub- 
division is  included.  (See  also  W72-01786)  (Wilde- 
Wisconsin) 
W72-01799 


VALUE  OF  THE  BOTTOM  SAMPLER  IN 
DEMONSTRATING  THE  EFFECTS  OF  POLLU- 
TION ON  FISH-FOOD  ORGANISMS  AND  FISH 
IN  THE  SHENANDOAH  RIVER, 

Fish  and  Wildlife  Service,  Kearneysville,  W.  Va. 
Crosswell  Henderson. 

In:  Biology  of  water  pollution,  p  96-107.  4  fig,  5 
tab,  18  ref.  Compiled  by  L  E  Keup,  W  M  Ingram, 
and  K  M  Mackenthun,  Federal  Water  Pollution 
Control  Administration,  Washington,  D  C,  1967. 

Descriptors:  'Water  pollution  effects,  'Fish,  'Fish 
food  organisms,  'Sampling,  Benthic  fauna,  Aquatic 
life,  Surveys,  Industrial  wastes,  Data  collections. 
Identifiers:  Shenandoah  River  (Va),  Surber  bottom 
sampler,  Ekman  dredge,  Peterson  dredge,  Pollu- 
tion surveys. 

Standard  physical,  chemical,  and  bacteriological 
analyses  do  not  necessarily  present  the  true  picture 
offish  and  other  aquatic  animals  in  polluted  waters. 
The  lower  part  of  the  Shenandoah  River  is  relative- 
ly free  from  pollution,  as  determined  by  standard 
procedures;  yet,  its  aquatic  animals  are  nearly  ex- 
terminated by  toxic  industrial  wastes.  The  Surber 
bottom  sampler  is  a  simple  tool  which  permits 
determination  of  the  source  and  extent  of  pollution 
as  revealed  by  the  density  of  fishfood  organisms. 
(See  also  W72-01786)  (Wilde-Wisconsin) 
W72-01800 


AQUATIC  ORGANISMS  AS  AN  AID  IN  SOLV- 
ING WASTE  DISPOSAL  PROBLEMS, 

Academy  of  Natural  Sciences,  Philadelphia,  Pa. 

Dept.  of  Limnology. 

Ruth  Patrick. 

In:  Biology  of  water  pollution,  p  108-110.  6  ref, 

discussion.  Compiled  by  L  E  Keup,  W  M  Ingram, 

and  K  M  Mackenthun,  Federal  Water  Pollution 

Control  Administration,  Washington,  DC,  1967. 

Descriptors:  'Bioassay,  'Aquatic  life,  'Waste 
disposal,  'Water  pollution  effects,  Food  chains, 
Bacteria,  Degradation  (Decomposition),  Algae, 
Oxygenation,  Self-purification,  Laboratory  tests. 
Invertebrates,  Fish,  Water  analysis,  Insects,  Snails, 
Toxicity,  Rivers,  Histograms. 
Identifiers:  'River  surveys. 

Several  laboratory  tests  or  bioassays,  supplement- 
ing determinations  of  oxygen  demands,  are 
described  as  aids  in  solving  waste  disposal 
problems.  The  suggested  test  organisms  include 
fish,  insects,  snails,  and  algae,  particularly 
Nitzschia  linearis.  These  tests  are  intended  primari- 


ly to  detect  the  toxicity  of  pollutants.  The  second 
approach,  the  biological  survey  of  rivers,  comprises 
identification  of  all  aquatic  organisms,  total  bac- 
terial and  coliform  counts,  and  the  determination 
of  BOD  and  other  chemical  characteristics  of 
water.  (See  also  W7  2-0 1 786 )  ( Wilde- Wisconsin ) 
W72-01801 


EFFECT  OF  SILTATION,  RESULTING  FROM 
IMPROPER  LOGGING,  ON  THE  BOTTOM 
FAUNA  OF  A  SMALL  TROUT  STREAM  IN  THE 
SOUTHERN  APPALACHIANS, 

North  Carolina  Wildlife  Resources  Commission, 

Hoffman. 

L.  B.  Tebo,  Jr. 

In:  Biology  of  water  pollution,  p  1 14-1  19.  3  fig,  2 

tab,  7  ref.  Compiled  by  L  E  Keup,  W  M  Ingram, 

and  K  M  Mackenthun,  Federal  Water  Pollution 

Control  Administration,  Washington,  D  C,  1967. 

Descriptors:  'Water  pollution  effects,  'Silting, 
'Benthic  fauna,  'Lumbering,  Fisheries,  Land  use, 
Trout,  Turbidity,  Streams,  Fish  food  organisms, 
Erosion,  North  Carolina. 

Identifiers:  Coweeta  Experimental  Forest  (N  C), 
Shope  Creek  (N  C),  Log  skid  trails. 

A  small  trout  stream,  Shope  Creek,  North 
Carolina,  which  drains  a  1880  acre  watershed,  was 
damaged  by  logging  conducted  without  drains, 
road  surfacing,  and  using  skid  trails  parallel  and  ad- 
jacent to  the  channel  of  the  drainage  stream.  The 
subsequent  erosion  increased  turbidity  of  the 
stream,  accumulated  sediment,  and  depleted  the 
crop  of  bottom  organisms.  (See  also  W72-01786) 
( Wilde-Wisconsin ) 
W72-01802 


STREAM  LIFE  AND  THE  POLLUTION  EN- 
VIRONMENT, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

Alfred  F.  Bartsch,  and  William  M.  Ingram. 
In:  Biology  of  water  pollution,  p  1  19-1  27.  8  fig,  16 
ref.  Compiled  by  L  E  Keup,  W  M  Ingram,  and  K  M 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  DC,  1967. 

Descriptors:  'Water  pollution  effects,  'Streams, 
'Aquatic  life,  'Model  studies,  Sewage,  Environ- 
mental effects,  Oxygen  sag.  Biochemical  oxygen 
demand,  Dissolved  oxygen,  Light,  Photosynthesis, 
Respiration,  Sampling,  Organic  matter,  Eutrophi- 
cation, Aquatic  plants,  Aquatic  animals. 

The  effects  of  stream  pollution  by  raw  domestic 
sewage  are  schematically  illustrated  by  a  series  of 
time-space  diagrams.  Drawings  reveal  the  impact 
of  the  discharged  sewage  on  DO  and  BOD  under 
different  levels  of  oxygenation  and  light,  nitrogen 
and  carbon,  and  the  biomass  of  sewage  molds,  al- 
gae, bacteria,  ciliates,  rotifers,  crustaceans,  fish, 
worms,  and  arthropods.  The  transformations  are 
extended  to  9  days  and  108  miles.  (See  also  W72- 
01786)  (Wilde-Wisconsin) 
W72-01803 


DETECTION  AND  MEASUREMENT  OF 
STREAM  POLLUTION, 

Bureau  of  Fisheries,  Washington,  D.  C.  Interior 
Fisheries     Investigations;     and     Missouri     Univ., 
Columbia  Washington,  DC.  Dept.  of  Physiology. 
M.M.Ellis. 

In:  Biology  of  water  pollution,  p  129-185.  22  fig,  14 
tab,  106  ref.  Compiled  by  L  E  Keup,  W  M  Ingram, 
and  K  M  Mackenthun,  Federal  Water  Pollution 
Control  Administration,  Washington,  D  C,  1967. 

Descriptors:  'Water  pollution  effects,  'Streams, 
'Measurement,  'Investigations,  'Fisheries, On-site 
investigations,  Data  collections,  Mud,  Plankton, 
Mussels,  Fish,  Equipment,  Dissolved  oxygen, 
Hydrogen  ion  concentration,  Laboratory  tests, 
Ions,  Conductivity,  Inorganic  compounds,  Carbon 
dioxide,  Test  procedures,  Carbonates,  Iron,  Am- 
monia, Suspended  load,  Depth,  Bottom  sediments. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


Environmental  effects,  Toxins,  Acids,  Physical  pro- 
perties. Chemical  properties. 
Identifiers:  *Chemical  compounds'  lethal  limit. 

An  extensive  summary  (published  in  1937)  is 
presented  of  findings  from  the  widely  scattered 
literature  and  results  of  experimental  work  per- 
formed by  the  Interior  Fisheries  Investigations,  U  S 
Bureau  of  Fisheries.  The  major  sections  of  the 
treatise  include  physical  and  chemical  charac- 
teristics of  waters  favorable  for  freshwater  stream 
fishes,  effects  of  pollutants  on  fishes,  and  lethality 
of  chemical  ingredients  in  pollutants.  Lethal  limits 
of  1 14  substances  are  listed  and  a  map  showing  sur- 
veyed rivers  and  major  base  points  of  the  USA  is  in- 
cluded. (See  also  W72-01786)  (Wilde-Wisconsin) 
W72-01804 


THE  EFFECTS  OF  SEWAGE  POLLUTION  ON 
THE  FISH  POPULATION  OF  A  MIDWESTERN 
STREAM, 

Public  Health  Service,  Cincinnati,  Ohio.  Biology 

Section. 

Max  Katz,  and  Arden  R.  Gaufin. 

In:  Biology  of  water  pollution,  p  186-192.  I  fig,  3 

tab,  4  ref.  Compiled  by  L  E  Keup,  W  M  Ingram, 

and  K  M   Mackenthun,  Federal  Water  Pollution 

Control  Administration,  Washington,  D  C,  1967. 

Descriptors:     *Water     pollution     effects,     *Fish, 
*Sewage,  Ecological  distribution,  Distribution  pat- 
terns,  Limiting  factors,  Sampling,  Methodology, 
Ohio. 
Identifiers:  Lytle  Creek  (Ohio). 

The  septic  areas,  immediately  below  discharged  ef- 
fluent of  partially  treated  domestic  sewage,  were 
free  of  fish.  At  distances  of  2,  3,  and  4.4  miles 
below  the  outfall,  an  average  of  2.2,  10.8,  and  127 
specimens  of  fish  were  taken  per  collection  with 
two  nets.  In  the  clean  water  zone,  294  specimens  of 
36  species  were  taken  per  collection.  Black  bass 
and  species  of  darters  were  highly  sensitive  to 
sewage.  In  spite  of  an  adequate  level  of  dissolved 
oxygen  during  winter,  the  fish  did  not  invade  the 
polluted  water.  (See  also  W72-01786)  (Wilde- 
Wisconsin) 
W72-01805 


THE  EFFECTS  OF  ACID  MINE  POLLUTION 
ON  THE  FISH  POPULATION  OF  GOOSE 
CREEK,  CLAY  COUNTY,  KENTUCKY, 

Kentucky     State     Dept.    of    Fish    and     Wildlife 
Resources,  Frankfort. 
William  R.  Turner. 

In:  Biology  of  water  pollution,  p  192-193.  3  tab. 
Compiled  by  L  E  Keup,  W  M  Ingram,  and  K  M 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D  C,  1 967. 

Descriptors:  "Value,  *Acid  mine  water,  *Water 
pollution  effects,  *Fish  populations,  Fishkills,  Elec- 
trical shocking  gear,  Fish,  Sampling,  Economics, 
Creel  census,  Sport  fish,  Fishing,  Ponds  per  acre, 
Kentucky. 

Identifiers:  *Economic  loss,  Goose  Creek  (Ky), 
Kentucky  River  (Ky),  Game  fish,  Rough  fish,  Pan 
fish. 

To  appraise  the  effect  of  acid  mine  water 
discharged  into  a  creek  from  a  coal  mine,  the  densi- 
ty of  fish  population  was  recorded  by  utilizing  an 
electric  shocker.  The  yield  in  the  unpolluted  part  of 
the  creek  averaged  61.3  lbs/acre,  whereas  that  in 
the  polluted  part  only  5.38  lbs/acre.  About  70%  of 
shocked  fish  were  recovered.  The  minimum 
economic  loss  caused  by  the  pollution  of  the  creek 
was  estimated  to  be  $13,325.  (See  also  W72- 
01786)  (Wilde-Wisconsin) 
W72-01806 


WATER     QUALITY     REQUIREMENTS     FOR 

RECREATIONAL  USES, 

Public  Health  Service,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-01807 


WATER  POLLUTION,  ITS  EFFECT  ON  PUBLIC 
HEALTH, 

Ohio  State  Dept.  of  Health,  Columbus. 
John  D.  Porterfield. 

In:  Biology  of  water  pollution,  p  198-201.  Com- 
piled by  W  M  Ingram,  L  E  Keup,  and  K  M 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D  C,  1967. 

Descriptors:  *Water  pollution  effects,  'Public 
health,  *Water  treatment,  *Potable  water,  Ohio 
River,  Industrial  wastes,  Water  pollution  sources, 
Economic  impact,  Ohio,  Chlorination,  Toxins, 
Taste,  Odor,  Legislation,  Permits,  Sewage. 
Identifiers:  Ohio  Water  Pollution  Control  Act. 

Water  pollution  exerts  both  direct  and  indirect  ef- 
fects on  human  health.  The  indirect  effects  com- 
prise curtailment  of  industrial  development  with 
subsequent  unemployment,  and  the  loss  of  recrea- 
tional areas.  The  direct  effect  is  primarily  confined 
to  the  supply  of  drinking  water.  About  75%  of  Ohio 
residents  obtain  their  drinking  water  from  sources 
which  daily  receive  a  billion  gallons  of  sewage  and 
industrial  waste.  Neither  chlorination  nor  bac- 
teriological control  deserve  too  much  confidence 
in  their  efficiency  as  indicated  by  outbreaks  of  gas- 
troenteritis. Water  treatment  works  do  not  remove 
industrial  wastes'  toxicants  whose  cumulative  ef- 
fects on  human  physiology  are  not  well  known. 
(See  also  W72-01 786)  (Wilde-Wisconsin) 
W72-01808 


POTENTIAL  PLANT  PATHOGENIC  FUNGI  IN 
SEWAGE  AND  POLLUTED  WATER, 

Robert  A  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio.  Water  Supply  and  Water  Pollution 
Program. 

William  B.  Cooke. 

In:  Biology  of  water  pollution,  p  201-206.  3  tab,  17 
ref.  Compiled  by  W  M  Ingram,  L  E  Keup,  and  K  M 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D  C,  1967. 

Descriptors:  *  Sewage  effluent,  *  Irrigation  water, 
'Pathogenic  fungi,  Crops,  Plant  pathology, 
Aquatic  environment,  Soil  fungi,  Systematics, 
Public  health. 

Identifiers:  Columbia  Basin  (Ohio),  Crop  diseases, 
Fusarium  solani,  Fusarium  oxysporum,  Great 
Miami  River  (Ohio). 

Sewage  in  various  stages  of  treatment  is  used  to 
supplement  artificial  irrigation  of  farm  corps.  Ex- 
amination of  sewages  and  polluted  waters  revealed 
the  presence  of  many  viable  and  spore  forming  fun- 
gi, including  Fusarium  solani,  Fusarium  ox- 
ysporum, and  other  species  that  are  capable  of  at- 
tacking plants  in  the  field,  in  harvesting,  in  storage, 
in  transit,  and  on  the  market.  Control  measures  ap- 
plied to  effluents  may  result  in  an  adequate  control 
of  not  only  plant  parasites,  but  also  human 
pathogenes.  (See  also  W72-01786)  (Wilde- 
Wisconsin) 
W72-01809 


WATER-BORNE  TYPHOID  EPIDEMIC  AT 
KEENE,  NEW  HAMPSHIRE, 

New  Hampshire  State  Dept.  of  Health,  Concord. 
William  A.  Healy,  and  Richard  P.  Grossman. 
In:  Biology  of  water  pollution,  p  207-214.  1  fig,  4 
tab,  2  ref.  Compiled  by  W  M  Ingram,  L  E  Keup, 
and  K  M  Mackenthun,  Federal  Water  Pollution 
Control  Administration,  Washington,  DC,  1967. 

Descriptors:  'Epidemiology,  'Water  supply,  'Ru- 
noff, Water  pollution  effects,  Human  diseases, 
Coliforms,  Filtration,  Chlorination,  Salmonella, 
Watersheds  (Basins),  New  Hampshire. 
Identifiers:  'Typhoid,  Keene  (N  H),  Salmonella  ty- 
phi. 

The  1959  typhoid  epidemic  at  Keene,  New 
Hampshire,  was  inflicted  by  an  improperly  main- 
tained small  logging  camp  whose  human  wastes  in- 
fested, via  runoff,  the  city  water  supply  with  Sal- 
monella typhi  Phage  Type  E.  This  organism  was 
recovered  from  one  of  the  lumberjacks  who  was 


the  carrier,  as  well  as  the  typhoid  patients.  T 
relatively  limited  incidence  of  the  disease  is  ; 
tributed  to  filtration  facilities  that  acted  as  a  barri 
and  dilution  by  heavy  rainfall.  (See  also  W7 
01786)  (Wilde-Wisconsin) 
W72-01810 


TRANSFORMATIONS  OF  IRON  BY  BACTER] 
IN  WATER, 

New  Jersey  Agricultural  Experiment  Station,  N« 

Brunswick. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-01811 


CHEMICAL  COMPOSITION  OF  ALGAE  AIS 
ITS  RELATIONSHIP  TO  TASTE  AND  ODOR, 

Michigan    Univ.,   Ann   Arbor.   School   of  Publ 

Health. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-01812 


AQUATIC  BIOLOGY  AND  THE  WATE 
WORKS  ENGINEER, 

James  B.  Lackey. 

In:  Biology  of  water  pollution,  p  236-239.  Cor 
piled  by  W.  M.  Ingram,  L.  E.  Keup,  and  K.  ^ 
Mackenthun,  Federal  Water  Pollution  Control  A 
ministration,  Washington,  D.  C,  1967.  9  fig. 

Descriptors:  'Sanitary  engineering,  'Water  suppl 
'Biological  properties,  'Water  pollution  source 
Taste,  Odor,  Algae,  Reservoirs,  Watershei 
(Basins),  Insecticides,  Hardness  (Water),  Diatom 
Fouling,  Plankton,  Sewage,  Domestic  waste,  Indu 
trial  wastes,  Farm  wastes. 

Identifiers:  'Biological  problems,  Scioto  Rivi 
(Ohio),  Lake  Mendota  (Wis),  Lake  Monoi 
(Wis),  Lake  Waubesa  (Wis),  Lake  Kegonsa  ( Wis! 

An  engineer  proposing  to  use  river  or  lake  wati 
for  the  needs  of  a  city  or  an  industry  should  coi 
sider  the  pertinent  physical,  chemical,  and  biolofj 
cal  properties  of  the  water.  The  use  of  water  f< 
either  human  or  industrial  consumption  may  t 
precluded  by  a  number  of  unfavorable  chara 
teristics,  such  as  high  concentration  of  nitrate 
phosphates,  sewage,  and  subsequent  algal  bloom 
abundant  plankton  with  its  high  BOD  and  filti 
clogging  potential,  the  presence  of  pesticides,  tox 
industrial  wastes,  or  pathogenic  organisms.  (Se 
also  W72-01 786)  (Wilde-Wisconsin) 
W72-01813 


PRE-TREATMENT       BASIN       FOR       ALGA 
REMOVAL, 

Menasha  Electric  and  Water  Utilities,  Wis. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-01814 


INDUSTRIAL  WASTES  AS  A  SOURCE  O 
TASTES  AND  ODORS  IN  WATER  SUPPLIES, 

Illinois  Univ.,  Urbana.  Dept.  of  Chemistry;  and  I 

linois  Water  Survey,  Urbana. 

A.M.  Boswell. 

In:  Biology  of  water  pollution,  p  244-246.  Con 

piled  by  L.  E.  Keup,  W.  M.  Ingram,  and  K.  V 

Mackenthun,  Federal  Water  Pollution  Control  At 

ministration,  Washington,  D.  C,  1967. 

Descriptors:    'Water   supply,    'Industrial   waste! 
'Odor,  'Water  pollution  sources,  Taste,  Decorr 
posing  organic  matter,  Phenols,  Chlorination,  D< 
tergents,  Sulfates. 
Identifiers:  'Odorophore  groups. 

The  odor  of  water  supplies  may  originate  fror 
wastes  of  many  industrial  processes,  such  as  manu 
facturing  organic  products,  production  of  chemi 
cals,  particularly  synthetic  detergents,  an 
processing  of  food,  beverages,  textiles,  leathei 
paper,  and  strawboard.  Putrefaction  of  organi 
wastes  and  a  high  water  content  of  sulfates  intensif 
the  obnoxious  odor  by  formation  of  skatol,  amines 
hydrogen   sulfide,   and   other   sulfur  compounds 
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iy  of  these  wastes,  as  well  as  those  of  petrole- 
steel,  and  phosphate  industries,  impart  salty, 
r,  or  bitter  tastes  to  water.  (See  also  W72- 
86)  (Wilde-Wisconsin) 
2-01815 

E  CHEMISTRY  AND  BIOLOGY  OF  MILK 
,STE  DISPOSAL, 

ie  Board  of  Health,  Madison,  Wis. 
primary  bibliographic  entry  see  Field  05D. 
J -01816 

DTOZOA  AND  ACTIVATED  SLUDGE, 

ssachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

itary  Engineering. 

primary  bibliographic  entry  see  Field  05D. 

2-01817 


)LOGICAL  FACTORS  IN  TREATMENT  OF 
W  SEWAGE  IN  ARTIFICIAL  PONDS, 

»ert  A.  Taft  Sanitary  Engineering  Center,  Cin- 

nati,    Ohio;    and    South    Dakota   State   Coll., 

tokings.  Dept.  of  Zoology. 

•primary  bibliographic  entry  see  Field  05 D. 

2-01818 


ICKLING  FILTER  ECOLOGY, 

bert  A.  Taft  Sanitary  Engineering  Center,  Cin- 

nati,  Ohio. 

r  primary  bibliographic  entry  see  Field  05D. 

F2-01819 


LECTION         AND        ADAPTATION        OF 
CROORGANISMS  IN  WASTE  TREATMENT, 

r  primary  bibliographic  entry  see  Field  05  D. 
72-01820 


CHEMISTRY  OF  NITROGEN  AND 

PHOSPHORUS  IN  WATER. 

American  Water  Works  Association,  New  York. 
Water  Quality  Div.  Committee  on  Nutrients  in 
Water. 


Descriptors:  Waste  water  treatment,  Water  treat- 
ment, *Algae,  *Eutrophication,  *Nitrogen, 
Nitrogen  cycle,  *Phosphorus,  Phosphorus  com- 
pounds, Water  supply,  Water  management. 

Of  the  major  elements  essential  to  algal  growth, 
nitrogen  and  phosphorus  are  the  ones  most  likely  to 
be  found  in  limited  quantities  in  natural  waters. 
Since  they  therefore  represent  promising  weak 
links  in  algal  life  cycles,  their  chemical  states  and 
behavior  in  water  are  examined  to  see  how  water 
treatment  might  benefit.  Large  supplies  of  nitrogen 
and  phosphorus  are  present  in  many  bodies  of 
water  either  in  the  sediments,  the  atmosphere 
above,  or  in  the  form  of  dissolved  gas.  These  forms 
may  be  available  for  the  growth  of  algae  and  other 
aquatic  plants,  but  the  rates  at  which  they  become 
available  is  slow.  These  rates  are  important,  how- 
ever, as  they  tend  to  control  the  amount  of  vegeta- 
ble growth  which  can  be  supported.  Soluble 
nitrogen  and  phosphorus  contained  in  wastewater 
effluents  are  in  a  readily  available  form.  If 
discharged  to  natural  waters,  they  can  stimulate 
growth  far  in  excess  of  that  which  would  occur 
naturally.  Thus,  in  assessing  the  extent  of  nutrient- 
related  problems  and  their  control,  the  water 
manager  must  evaluate  the  significance  of  the 
readily  available  forms  and  also  the  forms  which 
may  be  released  slowly  from  the  suspended  parti- 
cles and  the  sediments.  To  do  this,  the  body  of 
water  must  be  considered  a  chemical  reactor  which 
is  controlled  by  the  kinetics  of  a  number  of 
processes.  (Goessling-Texas) 
W72-01867 


SSOLVED  OXYGEN  VARIATIONS  IN 
RATIFIED  LAKES, 

egon  State  Univ.,  Corvallis. 

ivid  A.  Bella. 

arnal,        Sanitary        Engineering        Division, 

oceedings,  American  Society  of  Civil  Engineers, 

)196,  NoSA  S.October  1970,  p  1129-1146.  11 

,16  ref. 

jscriptors:  *  Lakes,  'Stratification,  'Dissolved 
ygen,  'Mathematical  models,  Hypolimnium, 
lilimnion.  Profiles,  Mixing,  Homogeneity,  Tem- 
rature,  Aeration,  Photosynthesis,  Oxygenation, 
spersion,  Monitoring,  Instrumentation,  Water 
lality  control,  Water  pollution  effects,  Washing- 
n. 
entifiers:  *Lake  Sammamish  (Wash). 

mathematical  model  of  lake  dissolved  oxygen 
is  developed  to  include  variations  with  depth  and 
ne.  The  combined  effects  of  reaeration, 
lotosynthetic  oxygenation,  vertical  mixing  and 
;ygen  uptake  were  accounted  for  in  the  set  of 
luations.  Limitations  of  the  derived  model  in- 
ude  the  assumption  that  horizontal  mixing  is  suffi- 
ent  to  keep  the  surface  well  mixed  and  essentially 
>mogeneous.  Therefore,  any  changes  which  occur 

particular  areas  in  less  time  than  is  required  for 
jmogeneous  horizontal  mixing  will  not  be  accu- 
itely  described  by  the  model.  Data  from  Lake 
immamish,  Washington  were  utilized  to  study  the 
O  variations  typical  of  many  stratified  lakes, 
emperature  profiles  were  used  to  estimate  vertical 
ispersion  coefficients,  and  bottom  respirometer 
lethods  were  used  to  determine  benthal  demands 
>r  oxygen,  suspected  as  being  possibly  the  princi- 
le  reason  for  hypolimnetic  DO  depletion  during 
immer  months.  Both  vertical  dispersion  and 
ypolimnetic  respiration  were  shown  by  the  model 
)  have  a  greater  influence  on  hypolimnetic  change 
uring  the  summer  than  either  photosynthetic  ox- 
genation  or  reaeration.  (Lowry-Texas) 
Y7  2-0 1864 


AEROBIC  DECOMPOSITION  OF  ALGAE, 

Stanford  Univ.,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W7  2-0 1881 


STUDIES  ON  FRESHWATER  BACTERIA:  EF- 
FECT OF  MEDIUM  COMPOSITION  AND 
METHOD  ON  ESTIMATES  BACTERIAL  POPU- 
LATION, 

Freshwater  Biological  Association,  Westmorland 

(England). 

J.G.  Jones. 

J  Appl  Bacteriol.  33  (4):  679-686.  1970. 

Identifiers:      Bacteria,     Bacterial,     Composition, 

Fresh,  Medium,  Plate,  Population,  Spread,  Surface. 

The  effects  of  various  inorganic  and  organic  com- 
ponents used  in  media  for  estimating  numbers  of 
freshwater  bacteria  were  determined.  The  inor- 
ganic elements  appeared  to  affect  the  count  ob- 
tained more  than  did  the  organic  components.  Of 
the  media  tested,  none  could  support  growth  better 
than  the  casein-peptone-starch  medium  of  this 
laboratory.  The  casein  and  glycerol  concentration 
was  optimal  and  variation  in  other  organic  com- 
ponents had  little  effect  on  counts.  The  surface 
spread  plate  was  the  most  suitable  method  of  esti- 
mating viable  numbers  and  the  effect  of  numbers  of 
colonies  counted  on  the  distribution  obtained  is 
discussed.--Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-01956 


CHARACTERISTICS         AND         POLLUTION 
PROBLEMS  OF  IRRIGATION  RETURN  FLOW. 

Utah  State  Univ.,  Foundation,  Logan. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01984 


OXYGEN  REQUIREMENTS  OF  SOME  MARINE 
AND  ANADROMOUS  FISHES,  WITH  PARTICU- 
LAR REFERENCE  TO  PROBLEMS  OF  MEA- 
SUREMENT, 

Southeastern  Massachusetts  Technological  Univ., 
North  Dartmouth. 

J.  Hoff,  J.  R.  Westman,  and  M.  E.  Chittenden. 
Proceedings,  Industrial  Waste  Conference,  21st, 
May3,4,and5,  1966,p  125-140,  7  fig,  6  tab,  7  ref. 

Descriptors:  *Oxygen  requirements,  *Anadromous 
fish,  'Water  pollution  effects,  'Dissolved  oxygen, 
'Lethal  limit,  'Fishkill,  Water  quality,  'Standards, 
Legislation,  Laboratory  tests.  Nitrogen,  Estuaries, 
Toxicity,  Fish. 

Identifiers:  Menidia  menidia,  Pseudopleuronectes 
americanus,  Spheroides  maculatus,  Alosa  sapiddis- 
sime. 

Our  coastal  estuaries,  and  in  some  cases,  the  rivers 
that  enter  them,  have  recently  come  into  focus  as 
environments  that  are  vital  to  most  of  our  Atlantic 
food  and  game  fishes  at  some  stage-or  stages-  in 
their  life  cycles.  The  environmental  changes  that 
may  result  from  dredging,  deposition  of  spoil  on  the 
wetlands,  warm  water  discharges  from  generating 
plants,  sewage  disposal  and  other  forms  of  pollu- 
tion have  aroused  a  national  concern  for  these 
habitats.  A  study  has  been  undertaken  to  determine 
the  oxygen  requirements  of  there  marine  fishes  and 
one  species  of  anadromous  fish-all  of  which  make 
vital  use  of  estuarine  waters.  Fish  were  placed  in 
aquaria  and  acclimated  for  varying  periods  of  time 
as  specified  DO  levels.  Oxygen  levels  were  reduced 
by  bubbling  nitrogen  gas  through  the  water  and  sur- 
vival rates  at  various  DO  levels  determined.  It  was 
found  that  the  lethal  oxygen  level  was  not  a  fixed 
value  that  could  be  determined,  in  part  by  environ- 
mental and/or  physiological  factors  such  as  tem- 
perature and  stress.  Therefore,  when  oxygen  stan- 
dards are  to  be  established  for  a  body  of  water,  it 
should  be  high  enough  to  allow  some  leeway  for  at 
least  these  factors.  (Goessling-Texas) 
W72-01875 


THE  BARGED  OCEAN  DISPOSAL  OF  WASTES: 
A  REVIEW  OF  CURRENT  PRACTICE  AND 
METHODS  OF  EVALUATION, 

Federal  Water  Pollution  Control  Administration, 

Corvallis,  Oreg.  Pacific  Northwest  Lab. 

B.  D.  Clark,  W.  F.  Rittall,  D.  J.  Baumgartner,  and 

K.  V.  Byram. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  868,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Interim  report,  July  1971.  120  p,  27 

fig,  9  ref.  EPA  Program  16070FGY. 

Descriptors:  'Sludge  disposal,  'Disposal,  Oceans, 
Evaluation,  Mathematical  models,  Waste  disposal, 
Solid  wastes. 
Identifiers:  'Barge  dumping. 

A  broad  scope  examination  was  made  of  barged 
ocean  disposal  of  liquid  and  solid  wastes.  Basic 
discussions  include:  the  physical  characteristics  of 
various  selected  wastes,  economics  as  a  function  of 
haul  distance,  reported  effects  of  past  discharge 
operations  and  the  relative  importance  of  environ- 
mental factors  such  as  density  and  current  profiles. 
The  major  emphasis  of  the  report  centers  on  physi- 
cal fate  prediction  methods  and  describes  the 
physical  transport  in  four  separate  steps:  convec- 
tive  descent,  collapse,  long  term  dispersion,  and 
bottom  transport  or  resuspension.  An  existing 
mathematical  model  developed  by  Koh  and  Fan  is 
used  and  demonstrates  the  complex  nature  of  some 
of  the  more  obvious  parameters,  the  potential  use- 
fulness of  the  approach  to  coastline  management 
efforts  while  serving  as  a  vehicle  for  the  discussion 
of  current  state  of  the  art  limitations  and  research 
needs.  (EPA  Abstract) 
W72-01987 


TEMPERATURE  REQUIREMENTS  FOR 
GROWTH  AND  SURVIVAL  OF  LARVAL 
CISCOS  (COREGONUS  ARTED  U), 

Environmental  Protection  Agency,  Duluth,  Minn. 
National  Water  Quality  Lab. 

J.  Howard  McCormick,  Bernard  R.  Jones,  and  Roll 
F.  Syrett. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


Journal  of  the  Fisheries  Research  Board  of  Canada. 
Vol  28,  No  6,  p  924-927,  1971.  1  fig,  1  tab,  22  ref. 
EPA  Program  1 8050  WAA. 

Descriptors:  *Water  temperature,  "Juvenile  fishes, 
♦Growth  rates,  *Cisco,  "Limiting  factors,  Thermal 
pollution,  Fry,  Larvae,  Biomass. 
Identifiers:  Year-class-strength,  Recruitment. 

Temperatures  above  1 3  and  below  1 8  C  are  recom- 
mended as  most  suitable  for  sustained  production 
of  larval  Cisco,  as  indicated  by  instantaneous  rates 
of  growth,  mortality,  and  net  biomass  gain  in  cisco 
reared  at  seven  constant  temperatures  from  3  to  2 1 
C.  Growth  rates  increased  in  the  temperature  range 
from  3  through  1 8  C.  Net  rates  of  biomass  gain 
were  maximum  at  13  through  18  C.  The  24-hr 
median  lethal  temperature  for  ciscos  acclimated  to 
3  C  was  calculated  to  be  19.8  C.  (EPA  Abstract) 
W72-01989 


EUTROPHICATION:  SMALL  FLORIDA  LAKES 
AS  MODELS  TO  STUDY  THE  PROCESS, 

Florida  Univ.,  Gainsville.  Dept.  of  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  05  B. 

W72-01990 


APPLICATION  OF  MATHEMATICAL  MODELS 
TO  THE  EUTROPHICATION  PROCESS, 

Florida  Univ.,  Gainsville.  Dept.  of  Environmental 

Engineering.   Gainesville,  Florida,  Environmental 

Engineering  Department. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01991 


A  PARTIAL  CHECKLIST  OF  FLORIDA  FRESH- 
WATER ALGAE  AND  PROTOZOA  WITH 
REFERENCE  TO  MCCLOUD  AND  CUE  LAKES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-01993 


OBSERVATIONS   OF   THE    MUD-WATER    IN- 
TERFACE, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02052 


ORGANIC-INORGANIC  ASSOCIATIONS: 

THEIR  FORMATION  AND  INVOLVEMENT  IN 
NUTRIENT  MOBILIZATION  FROM  THE  SEDI- 
MENTS OF  LAKES, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02053 


OXIDATION-REDUCTION   DETERMINATIONS 
AT  THE  MUD-WATER  INTERFACE, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02054 


COMPLEX-USE  MANAGEMENT  OF  THE 
KARASUK-BURLA  LAKES  (KOMPLEKSNOYE 
KHOZYAYSTVENNOYE  ISPOL'ZOVANIYE 

KARASUKSKO-BURLINSKIKH  OZER), 

Novosibirsk  Pedagogical  Inst.  (USSR). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02069 


THE  ANACOSTIA  RIVER,  ECOLOGICAL  IM- 
BALANCE OF  AN  URBAN  STREAM  VALLEY, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
R.  F.  Mueller,  and  R.  M.  Lahn. 
National  Aeronautics  and  Space  Administration 
Technical     Memorandum     X-65549,     December 
1970.  28  p,  11  fig,  21  ref. 


Descriptors:  "Urbanization,  "Water  pollution 
sources,  "Water  pollution  effects,  "Ecology,  "Dis- 
trict of  Columbia,  Cities,  Rivers,  Land  develop- 
ment, River  basins,  Sediment  transport,  Industrial 
wastes,  Municipal  wastes,  Construction, 
Ecosystems,  Water  quality,  Floods,  Runoff. 
Identifiers:  "Urban  hydrology  (DC),  "Anacostia 
River  (DC). 

The  Anacostia  River,  a  branch  of  the  Potomac, 
flows  in  the  eastern  part  of  the  District  of  Colum- 
bia, and  in  adjacent  suburban  Prince  George's  and 
Montgomery  Counties.  It  is  in  manyways  a  proto- 
type of  the  urban  stream  showing  severe  ecological 
imbalances  resulting  from  intensive  and  unplanned 
land  use  and  the  general  impact  of  technology.  The 
Anacostia  River  Valley  is  out  of  balance  with 
respect  to  stresses  placed  upon  it  by  ungoverned 
technological  expansion.  Symptoms  of  this  im- 
balance are  widespread  biological,  chemical  and 
physical  pollution  as  well  as  destructive  land  use 
and  hydrologic  practices.  As  a  result  the  regimen  of 
the  river  is  in  continuous  transition  and  its  great 
potential  as  an  environmental  asset  is  being  lost  to 
the  nearly  one  million  inhabitants  of  the  basin.  In- 
stead it  has  become  an  enormous  burden  and  threat 
to  the  health  and  well-being  of  these  inhabitants. 
The  environmental  deterioration  will  lead  to  high 
tax  burdens  for  years  to  come.  ( Woodard-USGS) 
W72-02093 


MICROFUNGI  IN  THE  WATER,  MUD,  AND 
LITTER  OF  A  CATTAIL  MARSH, 

Wisconsin  State  Univ.,  Oskosh.  Dept.  of  Biology; 

and  Wisconsin  Univ.,  Madison.  Water  Resources 

Center. 

Leonard  L.  Tews. 

In:  Proceedings  13th  Conference  Great  Lakes  Res, 

1970,    106-113,   International   Association   Great 

Lakes  Research.  8  p,  1  fig,  4  tab,  33  ref. 

Descriptors:  "Isolation,  "Phytoplankton, 

"Eutrophication,  "Aquatic  fungi,  Wisconsin, 
Lakes,  Fungi,  Microorganisms,  Marshes,  Fresh- 
water marshes. 

Identifiers:  "Phytobenthos,  "Microfungi,  Lake 
Butte  des  Morts  (Wis),  "Microfungi. 

Microfungi  were  isolated  from  the  water,  litter,  and 
mud  of  a  cattail  marsh  bordering  Lake  Butte  des 
Morts,  a  lake  within  the  Fox-Wolf  River  system  of 
Central  Wisconsin.  Thirty-six  taxonomic  entities 
were  isolated  including  23  molds  and  1 3  yeasts. 
The  most  frequently  isolated  fungi  were 
Trichoderma  viride  Pers.  ex  Fries,  Mucor  hiemalis 
Wehmer,  Penicillium  stipitatum  Thorn,  and  Han- 
senula  saturnus  (Klocker)  H.  and  P.  Sydow. 
Neither  a  trapping  of  aquatic  Zoosporic  fungi  nor  a 
rigorous  elimination  of  air-borne  forms  was  at- 
tempted. 
W72-0211  2 


THE  RESPONSE  OF  A  SPECIALIZED 
AQUATIC  ECOSYSTEM,  THE  DUCKWEED 
RHIZOSPHERE,  TO  SELECTED  ENVIRON- 
MENTAL INFLUENCES, 

Massachusetts  Univ.,  Amherst.  Inst,  of  Agricultural 

and  Industrial  Microbiology. 

R.  A.Coler,  and  H.  B.  Gunner. 

Water  Research,  Vol  5,  p  329-333,  1971.  2  tab,  7 

ref.  OWRR  A-047-MASS  ( 1 ). 

"Ecosystems,  "Biological  communities,  "Aquatic 
environment,  "Rhizosphere,  Bacteria,  Nematodes, 
Water  quality,  Stress,  Biota,  Herbivores,  Laborato- 
ry tests,  Predation,  Fish,  Protozoa,  Food  chains, 
Biomass. 

Identifiers:  "Ecosystem  stress,  "Duckweed,  "Lem- 
na  minor,  Lebistes  reticulatus,  Oscillatoria,  Os- 
tracods,  Ecosystem  dynamics,  Euplotes. 

A  readily  accessible  microbiocoenosis  is  provided 
by  the  duckweed  rhizosphere  where  the  constituent 
populations  may  be  maintained,  observed,  and 
sampled  without  doing  violence  to  their  microen- 
vironment.  This  tool  provides  a  measure  of  total 
community  response  enabling  investigators  to  use 


this  to  gauge  a  selected  ecosystem  stress.  The 
duckweed  rhizosphere  (Lemna  minor)  was  ex 
posed  to  two  environmental  stresses:  predation  bj 
guppy  fry  (Lebistes  reticulatus)  which  limit! 
biomass  directly  and  inhibition  by  Oscillatori: 
which  affects  the  rhizosphere  both  directly  through 
the  aquatic  milieu  and  indirectly  through  disrup- 
tion of  plant  metabolism.  The  resultant  shifts  ir 
community  composition  were  recorded  and  com- 
pared to  control  populations.  While  feeding 
changed  community  composition,  it  did  not  reduce 
variability.  Oscillatoria  growth  imposed  severe  en- 
vironmental limits  that  disrupted  community  struc- 
ture. The  rhizosphere  of  Lemna  minor  may  provide 
an  index  sufficiently  sensitive  to  reflect  subtle  shift! 
in  water  quality  and  indicate  broad  environmental 
pressures.  Significance  of  these  results  would  ap- 
pear to  lie  in  the  use  of  an  entire  biota  as  a  bioassay 
system  rather  than  the  classical  resort  to  'universal 
indicator  species'.  (Jones-Wisconsin) 
W72-02114 


AMOUNT  OF  PIGMENTS  AND  DAILY 
PRODUCTION  OF  PHYTOPLANKTON  OCCUR- 
RING DM  ACIDIC  LAKE  TOYA  (IN  JAPANESE), 

Hokkaido  Univ.  (Japan).  Faculty  of  Fishery. 
Teruyoshi  Kawamura,  and  Satoru  Taguchi. 
Bull  Fac  Fish  Hokkaido  Univ.  21  (3):  201-209.  II- 
lus.  1970.  English  summary. 

Identifiers:  Acidic,  Chlorophylla,  Daily,  Japan, 
Lake,  Phaeophytin,  Photosynthesis,  Phyto,  Pig- 
ments, Plankton,  Production,  Toya. 

This  paper  deals  with  the  amount  of  pigments, 
chlorophyll  a  and  pheophytin,  and  the  daily 
production  of  phytoplankton  in  Lake  Toya.  The 
amount  of  chlorophyll  a  and  pheophytin  in  the 
euphotic  zone  showed  6.01-10.24  mg  chlorophyll 
a/sq  m  and  3.02-12.76  mg  pheophytin/sq  m.  The 
ratio  of  pheophytin  to  chlorophyll  a  in  the  euphotic 
zone  ranged  from  0.5  to  1.6.  In  comparison  with 
that  of  Lake  Shikotsu  (oligotrophic  lake)  and  Lake 
Onuma  (eutrophic  lake),  the  high  ratio  of 
pheophytin  to  chlorophyll  a  leads  to  the  conclusion 
tha  the  phytoplankton  occurring  in  Lake  Toya  con- 
tains an  excess  of  pigments  in  primary  production. 
The  phytosynthetic  activity  of  chlorophyll  a  in  this 
lake  is  not  always  low  as  compared  with  some 
oligotrophic  lakes  of  central  Japan.  In  short,  it 
seems  that  the  small  amount  of  chlorophyll  a  of 
phytoplankton  is  responsible  for  the  low  degree  of 
primary  production  in  Lake  Toya.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02197 


LIMNOLOGICAL  STUDIES  OF  LAKE  NORR 
VIKEN,  A  EUTROPHICATED  SWEDISH  LAKE: 
II.  PHYTOPLANKTON  AND  ITS  PRODUCTION, 

Uppsala  Univ.  (Sweden).  Inst,  of  Limnology. 
Gunnel  Ahlgren. 

Schweiz  Z  Hydrol.  3  2(2):  353-396.  Illus.  1970. 
Identifiers:  Aphanizomenon-Flos-Aquae,  Cryp- 
tomonads,  Diatoms,  Eutrophication,  Lakes,  Lim- 
nological,  Norrviken,  Oscillatoria-Agardhii,  Phyto, 
Plankton,  Production,  Sewage,  Succession, 
Swedish. 

Phytoplankton  and  its  production  were  studied  for 
1  yr  in  Lake  Norrviken  (central  Sweden)  which  has 
long  been  the  recipient  of  sewage  waste,  mainly 
from  a  yeast  factory.  The  investigation  was  primari- 
ly intended  to  give  a  quantitative  picture,  and 
therefore  only  the  most  frequently  occurring 
genera  and  species  were  counted.  Seasonal  succes- 
sion of  the  more  important  groups  of  algae  is 
demonstrated.  The  most  important  group  was  the 
cyanophyceans  with  Aphanizomenon  flos  aquae 
and  Oscillatoria  agardhii  as  the  dominating  species. 
These  species  dominated  from  July  until  Oct.  with 
a  maximal  development  at  the  end  of  July  and 
beginning  of  Aug.  During  the  late  autumn  and 
winter  complete  dominance  was  attained  by  some 
species  belonging  to  the  cryptomonads.  The 
diatoms  had  a  short  maximum  in  May  and  the 
green  algae  a  maximum  in  June.  Factors  influenc- 
ing the  succession  are  discussed.  The  most  impor- 
tant   factors    for    the    plankton    succession    are 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes— Group  5D 


>robably    the    hydrographical   conditions.--Copy- 
right  1971,  Biological  Abstracts,  Inc. 
W72-02199 

BLUE-GREEN  ALGAL  EFFECTS  ON  SOME 
HYDROLOGIC  PROCESSES  AT  THE  SOIL 
SURFACE,  „  . 

Arizona  Univ.,  Tucson.  Water  Resources  Research 

Center. 

For  primary  bibliographic  entry  see  Field  02O. 

W72-02218 

5D.  Waste  Treatment  Processes 


BIOLOGICAL  TREATMENT  OF  BEEF  ANIMAL 
WASTES, 

Kansas  State  Univ.,  Manhattan.  Water  Resources 

Research  Inst. 

L.  A.  Schmid,  and  R.  I.  Lipper. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  704,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Contribution  No  77,  1971.  59  p,  17 

fig,  12  tab.  OWRR  A-015-KAN  ( 1 ). 

Descriptors:  'Anaerobic  digestion,  *Oxidation 
lagoons,  *Farm  wastes,  *Waste  water  treatment, 
•Biological  treatment,  'Farm  lagoons,  Waste 
disposal,  Irrigation,  Water  reuse,  Anaerobic  condi- 
tions. 
Identifiers:  'Beef  animal  wastes,  Liquified  manure. 

An  anaerobic  digestion  system  and  an  oxidation 
ditch  system  were  employed  in  this  study  to  in- 
vestigate the  treatment,  handling,  and  disposal  of 
the  confined  beef  animal  wastes.  Considering  only 
acid  fermentation,  the  process  permits  the  use  of 
the  anaerobic  digester  under  little  skilled  supervi- 
sion for  manure  liquification.  Uncontrolled  field 
environmental  factors,  such  as  low  temperatures, 
low  pH,  and  intermittent  and  shock  loading  do  not 
inhibit  the  acid  forming  bacterial  activities  which 
are  responsible  for  liquifying  the  organic  solids. 
The  liquified  manure  is  more  readily  degradable  for 
further  treatment,  can  be  returned  to  the  soil  for 
agricultural  irrigation,  and  has  less  pollutional 
strength  for  disposal  on  land.  The  anaerobic 
digestion  system  for  solids  liquification  can  be  one 
answer  to  handling,  holding,  and  disposing  of  the 
confined  beef  animal  wastes.  The  oxidation  ditch 
system,  with  a  loading  of  one  animal  per  60  cu.  ft. 
of  liquid  volume,  provides  a  potential  treatment  of 
beef  animal  wastes.  The  two  rotors  in  this  system, 
with  a  speed  of  200  r.p.m.  and  an  immersion  depth 
of  3  inches,  are  capable  of  maintaining  adequate 
waste  velocity  and  oxygenation. 
W72-0I777 


THE  CHEMISTRY  AND  BIOLOGY  OF  MILK 
WASTE  DISPOSAL, 

State  Board  of  Health,  Madison,  Wis. 
Theodore  F.  Wisniewski. 

In:  Biology  of  water  pollution,  p  247-25  2.  Com- 
piled by  W.  M.  Ingram,  L.  E.  Keup,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.  C,  1967.  3  fig. 

Descriptors:  *Waste  treatment,  'Microorganisms, 
•Bacteria,      Trickling      filters,      Biodegradation, 
Biochemical  oxygen  demand,  Proteins,  Biochemis- 
try, Protozoa,  Sludge  digestion,  Activated  sludge. 
Identifiers:  *Milk  wastes. 

The  essential  features  of  the  trickling  filter  and  ac- 
tivated sludge  units  are  reviewed  and  the 
mechanisms  which  permit  a  decrease  of  BOD  of 
milk  wastes  by  microbial  oxidation  of  organic  com- 
pounds. Purification  of  milk  wastes  is  completed 
when  the  settled  sludge  is  removed  from  the  filter 
and  digested  by  enzymes  and  transformed  by 
anaerobic  bacteria.  Emphasis  is  placed  on  tempera- 
ture, oxygen,  and  nutrient  requirements  of 
microorganisms.  (See  also  W72-01786)  (Wilde- 
Wisconsin) 
W7  2-01816 


PROTOZOA  AND  ACTIVATED  SLUDGE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Sanitary  Engineering. 
Ross  E.  McKinney,  and  Andrew  Gram. 
In:  Biology  of  water  pollution,  p  252-262.  Com- 
piled by  W.  M.  Ingram,  L.  E.  Keup,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.  C,  1967.  7  fig,  1  tab, 
18ref. 

Descriptors:  *Sewage  treatment,  *Protozoa,  ♦Ac- 
tivated sludge,  »Bacteria,  Metabolism,  Growth 
rates,  Microorganisms,  Algae,  Fungi,  Laboratory 
tests.  Biochemical  oxygen  demand,  Sewage  ef- 
fluents, Sanitary  engineering. 

Identifiers:  Sarcodina,  Mastigophora,  Holozoic 
Mastigophora,  Holophytic  Mastigophora,  Ciliata. 

To  delineate  the  role  of  protozoa  in  sludge  activa- 
tion, experiments  were  conducted  under  the  con- 
cept of  'minimum  conditions.'  The  latter  were 
established  by  a  combination  of  a  balanced  soluble 
substrate,  bacteria  from  activated  sludge,  and  a 
pure  culture  of  protozoa.  The  floe  formed  was  the 
result  of  metabolic  activity  of  microorganisms  in 
the  mixed  liquor.  The  flagellate  and  ciliate 
protozoa  included  Chilomonas  Paramecium, 
Euglena  gracilis,  Tetrahymena  filii,  and  Glaucoma 
scintillans.  The  trials  demonstrated  the  general 
principles  of  competition  of  protozoa  with  bacteria 
and  the  importance  of  protozoa  in  sludge  activa- 
tion. The  succession  of  protozoa-Sarcodina,  the 
holophytic  and  holozoic  Mastigophora,  and  the 
free-swimming  and  stalked  Ciliata-was  established 
to  serve  as  a  guide  to  better  operations.  The  bac- 
terial flocculation  was  confirmed  in  the  control 
unit.  (See  also  W72-01786)  (Wilde-Wisconsin) 

W72-01817 


BIOLOGICAL  FACTORS  IN  TREATMENT  OF 
RAW  SEWAGE  IN  ARTIFICIAL  PONDS, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio;  and  South  Dakota  State  Coll., 
Brookings.  Dept.  of  Zoology. 
A.  F.  Bartsch,  and  M.  O.  Allum. 
In:  Biology  of  water  pollution,  p  262-269.  Com- 
piled by  L.  E.  Keup,  W.  M.  Ingram,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.  C,  1967.  6  fig,  7  tab, 
1 8  ref. 

Descriptors:  *Sewage  treatment,  *Oxidation 
lagoons,  *Algae,  *Bacteria,  'Dissolved  oxygen, 
Sewage  lagoons,  Plant  physiology,  Animal 
physiology,  North  Dakota,  South  Dakota, 
Photosynthesis,  Light  penetration,  On-site  tests, 
Biochemical  oxygen  demand,  Diurnal, 
Chlorophyll. 

Identifiers:  *Photosynthetic  oxygen,  Lemmon 
(SD).Kadoka(SD). 

Freedom  from  nuisance  conditions  and  the  ac- 
ceptability of  raw  sewage  ponds  to  municipalities  as 
treatment  facilities  are  intimately  dependent  upon 
the  dissolved  oxygen  supply  in  sewage.  Light  and 
dark  bottle  analyses  and  the  estimated  oxygen 
production  based  on  Verduin's  factor  permit 
establishment  of  suitable  loading  and  depth  of 
sewage  lagoons.  The  use  of  pond  design  equations, 
however,  requires  caution  because  profile  varia- 
tions, weather  conditions,  diurnal  changes,  and 
other  factors  may  impose  considerable  deviation  in 
design.  ( See  also  W7  2-0 1 786 )  (Wilde-Wisconsin) 
W72-01818 


TRICKLING  FILTER  ECOLOGY, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 
William  B.Cooke. 

In:  Biology  of  water  pollution,  p  269-287.  Com- 
piled by  L.  E.  Keup,  W.  M.  Ingram,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.  C  ,  1967.  7  fig,  3  tab, 
45  ref. 

Descriptors:  biological  communities,  *Sewage 
treatment,  "Trickling  filters,  •  Biota,  Sewage  bac- 
teria,     Systetnatics,      Fungi,      Algae,      Diatoms, 


Protozoa,  Plankton,  Worms,  Nematodes,  Rotifers, 
Larvae,  Snails,  Mites,  Molds,  Growth  rates, 
Habitats. 

Identifiers:  *Zoogleal  slime,  Dayton  (Ohio),  Van- 
dalia  (Ohio),  Rhizopods,  Spiders,  Milk  waste  treat- 
ment, Colony  counts,  Arthropods. 

The  populations  of  several  trickling  filters  in  the 
USA  and  England  are  reviewed.  The  compiled  list 
of  the  common  members  of  this  man-made 
ecosystem,  exceeding  200  species,  includes  her- 
bivores, carnivores,  and  saprobes,  serving  as  prima- 
ry or  secondary  decomposers.  This  population  ef- 
fectively removes  solids,  colloids,  and  dissolved 
matter,  thus  reducing  BOD  of  the  sewage.  No  cor- 
relation between  the  surface  growth  and  tempera- 
ture or  precipitation  was  observed.  The  functioning 
of  the  population  depends  largely  on  preformed  or- 
ganic matter.  At  death  the  organisms  are  attacked 
by  scavengers  and  thus  reenter  the  metabolic 
system.  (See  also  W72-01786)  (Wilde-Wisconsin) 
W72-01819 


SELECTION  AND  ADAPTATION  OF 
MICROORGANISMS  IN  WASTE  TREATMENT, 

PaulW.Kabler. 

In:  Biology  of  water  pollution,  p  287-290.  Com- 
piled by  L.  E.  Keup,  W.  M.  Ingram,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.  C,  1967.  19  ref. 

Descriptors:  *Sewage  treatment,  *Biological  com- 
munities, *  Microorganisms,  Waste  treatment,  In- 
dustrial wastes,  Forage  palatability,  Mocroenviron- 
ment,  Biology,  Genetics. 

Identifiers:  'Microbial  adaptation,  Mutants,  Gene 
recombination,  DNA  transformation,  DNA  trans- 
duction. 

All  waste  treatment  processes  comprise  aggregate 
activity  of  a  community  of  organisms  transferring 
pollutional  material  into  innoxious  components. 
The  members  of  these  communities,  numbering  bil- 
lions in  trickling  filters  and  sludge  digestion  tanks, 
are  in  a  constant  struggle  for  survival;  the  outcome 
is  determined  by  the  ability  of  competitors  to  utilize 
available  waste  material  and  to  produce  essential 
enzymes.  The  final  specific  composition  of  the 
community  and  its  efficiency  are  likely  to  be  in- 
fluenced by  mutation,  gene  recombination,  and 
transfer  and  transduction  of  DNA.  The  degradation 
of  resistant  materials,  such  as  alkyl  benzene  sul- 
fonate and  lignin,  may  be  eventually  achieved  by 
selection  of  the  'most  fit'  progenitors,  activation  of 
latent  enzyme  systems,  or  chemical  pretreatment. 
(See  also  W72-01786)  (Wilde-Wisconsin) 
W72-01820 


A  RATIONAL  EVALUATION  OF  INSTRUMEN- 
TATION AND  CONTROL  SYSTEMS, 

Maguire     (Charles     A.)     and     Associates,     Inc., 

Waltham,  Mass. 

Russell  H.  Babcock. 

Paper  presented  at  the  Annual   Meeting  of  the 

Water  Pollution  Control  Federation,  October  3-8, 

1971,  San  Francisco.  1 8  p,  4  fig,  2  tab,  8  ref. 

Descriptors:  'Waste  water  treatment,  'Automatic 
control,  'Electronic  equipment,  'Control  systems, 
'Instrumentation,  Remote  control,  Data  transmis- 
sion, Supervisory  control,  Model  studies,  Digital 
computers,  Automation,  Mechanical  control, 
Treatment  facilities,  Water  pollution  control,  Com- 
puters. 
Identifiers:  'Process  control. 

Current  and  potential  applications  of  pneumatic 
and  electronic  instrumentation  and  control  systems 
applicable  in  automating  waste  water  treatment 
processes  are  discussed.  Maintenance  of  the  instru- 
ments in  automated  systems  is  a  leading  problem. 
The  author  suggests  that  this  be  handled  by  special- 
ized companies,  for  large  fully-automated  treat- 
ment plants.  The  complex  and  varied  nature  of 
waste  processing  requires  that  a  rational  approach 
be  made  to  adopting  the  correct  class  of  instrumen- 
tation, starting  with  a  complete  understanding  of 
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the  processes  and  variables  to  be  measured.  Unless 
the  problem  of  maintenance  is  tackled  and  set  on  a 
proper  course,  any  progress  in  the  use  of  elec- 
tronics as  opposed  to  pneumatics  in  instrumenta- 
tion will  be  seriously  retarded.  The  day  of  the 
completed  computer-controlled  facility  is  far  off. 
At  present,  the  role  of  these  devices  must  be 
relegated  to  that  of  supervising.  Insofar  as  the  waste 
treatment  process  is  concerned,  the  computer  has 
arrived  somewhat  ahead  of  its  time.  Much  has  yet 
to  be  learned  of  the  complexities  surrounding  the 
variables  of  the  processes.  The  lack  of  knowledge 
imposes  a  serious  limitation  on  their  use  and  adap- 
tation at  the  present  time.  The  advent  of  Intrinsic 
Safety  Standards  can  simplify  and  economize  on  in- 
stallations in  hazardous  areas.  Where  this  standard 
of  equipment  has  been  adopted,  improved  operat- 
ing and  maintenance  conditions  have  resulted. 
(Poertner) 
W72 -01823 


TOWARD  COMPUTER  CONTROL  OF  WASTE- 
WATER TREATMENT, 

Philadelphia  Water  Dept.,  Pa.;  and  General  Elec- 
tric Co.,  Philadelphia,  Pa. 

Carmen  F.  Guarino,  Harold  D.  Gilman,  Michael  D. 
Nelson,  and  Carl  M.  Koch. 

Presented  at  the  44th  Annual  Conference,  Water 
Pollution  Control  Federation,  San  Francisco, 
California,  October  1971.  19  p,  7  fig,  2  tab,  13  ref. 

Descriptors:  *Automatic  control,  *Waste  water 
treatment,  *  Digital  computers,  'Control  systems, 
Remote  sensing,  Remote  control,  Research  and 
development,  Telemetry,  Electronic  equipment, 
Mathematical  models,  Model  studies,  Computers. 
Identifiers:  *Computer  control,  *Philadelphia 
(Pa). 

The  various  feasible  approaches  for  automatic 
monitoring  of  the  physical  parameters  that  are  sig- 
nificant in  wastewater  treatment  and  automatic 
central  control  of  wastewater  treatment  plants  are 
discussed.  Computer  control  of  wastewater  treat- 
ment processes  may  be  the  only  way  to:  satisfac- 
torily cope  with  increasingly  more  stringent 
requirements  of  regulatory  agencies,  meet  informa- 
tion requirements,  optimize  system  operations,  and 
combat  today's  rising  operational  costs.  Computer 
process  control  requires:  satisfactory  sensors  and 
instrumentation,  communication  equipment,  elec- 
tronic computers,  and  mathematical  models.  The 
chief  technological  obstacles  to  implementation  of 
plant  automation  are  the  need  for  process  sensors 
and  process  control  models.  Sensor  probes  need  to 
be  developed  to  detect  the  required  plant  operation 
variables  and  to  operate  reliably  in  the  hostile 
sewage  environment.  Studies  are  described  of 
possible  ways  to  make  rapid  determinations  of 
BOD5  by  relating  it  to  measurable  parameters  such 
as  total  organic  carbon  and  total  oxygen  demand. 
Mathematical  models  of  treatment  processes  are 
needed  to  convert  acquired  data  into  plant  con- 
trols. Computer  hardware  and  communication 
equipment  present  no  limitations.  Philadelphia  is 
preparing  to  rebuild  its  three  wastewater  treatment 
plants  using  the  most  effective  treatment  methods 
available  along  with  associated  automated 
procedures.  Their  first  attempt  involves  'near  real 
time'  digester  automation  at  Philadelphia's 
Northeast  Water  Pollution  Control  Plant.  This  will 
be  a  major  step  toward  sewage  treatment  plant  au- 
tomation. (Poertner) 
W72-0I824 


INVENTORY  AND  PROBLEM  DELINEATION, 
PHASE  I  REPORT,  REGIONAL  WATER 
SUPPLY  AND  WASTEWATER  DISPOSAL  STU- 
DY. 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-01830 


NUMERICAL     SOLUTION     OF     FILTRATION 
EQUATIONS, 

Bengal  Engineering  Coll.,  Howrah  (India). 
Arun  K.  Deb. 


Journal  of  the  Sanitary  Engineering  Division, 
Proceedings  of  ASCE,  Vol  96,  No.  SA  2,  April 
1970,  pi  95-2 10.  6  fig,  15  ref. 

Descriptors:     *Filtration,     *Numerical     analysis, 
♦Mathematical  models,  Digital  computers,  Sands, 
Suspensions,    Flow    rates,    Head    loss,    Pressure, 
*  Waste  water  treatment. 
Identifiers:  Specific  deposit,  Boundary  conditions. 

Experiments  were  performed  on  a  model  filter  to 
evaluate  filtration  parameters  for  a  computer  anal- 
ysis of  the  filtration  mechanisms.  To  conform  to  as- 
sumptions made  in  the  derivation  of  the  mathe- 
matical model,  the  suspension  used  was  fairly 
unisized  Fuller's  earth  of  6  micro  mean  particle  size 
and  having  a  density  of  2.22  g/cc.  Uniform  sand 
beds  61  cm  deep  consisting  of  sands  of  mean  sizes 
of  0.647  mm  and  0.722  mm  were  used  in  a  10.16  x 
10.16  cm  plexiglass  filter  tube.  Filtration  rate  was 
held  constant,  and  sampling  was  designed  to  create 
the  least  disturbance  to  the  filtration  process.  Solu- 
tion of  the  nonlinear  partial  differential  equations 
required  the  use  of  finite  difference  methods  of  nu- 
merical analysis  programmed  into  a  computer  to 
provide  theoretical  values  to  check  against  experi- 
mental data.  Suspension  concentrations,  specific 
deposit  and  head  loss  variations  in  a  filter  run  can 
be  obtained  in  this  manner.  The  problem  may  be 
treated  as  a  semi-infinite  one,  in  which  the  bounda- 
ry conditions  at  the  upper  boundary  are  only 
known  and  need  be  specified.  The  relatively  simple 
numerical  procedure  and  computational  scheme 
described  here-in  are  satisfactory.  (Lowry-Texas) 
W72-01841 


MECHANISM  AND  KINETICS  OF  SUBSTRATE 
UTILIZATION  AT  HIGH  BIOLOGICAL  SOLIDS 
CONCENTRATIONS, 

Oklahoma  State  Univ.,  Stillwater. 

P.  Krishnan,  and  A.  F.  Gaudy,  Jr. 

Proceedings,   Industrial  Waste  Conference,  21st, 

May  3,  4,  and  5,  1966,  p  495-510.  8  fig,  1  tab,  23 

ref. 

Descriptors:  *Waste  water  treatment,  'Activated 
sludge,  'Adsorption,  Biodegradation,  Laboratory 
tests,     Oxygen     demand,     Nitrogen,     Analytical 
techniques,  Data  collection. 
Identifiers:  *Biosorption,  'Substrate  removal. 

There  is  still  much  controversy  over  the  mechanism 
of  purification  during  rapid  substrate  removal,  i.e., 
adsorption  of  soluble  substrate  on  the  floe  as  op- 
posed to  metabolism  as  the  primary  mechanism  of 
rapid  substrate  removal.  A  study  was  undertaken  to 
gain  further  insight  into  the  mechanisms  of  rapid 
substrate  utilization  at  high  solids  concentration 
and  also  to  investigate  the  degree  of  immediate  up- 
take of  substrate  by  the  sludge.  Two  batch  ac- 
tivated sludge  units  were  used  in  this  study  using 
seed  from  the  local  treatment  plant  and  fed  on  glu- 
cose and  sorbital.  The  results  obtained  in  this  study 
offer  no  evidence  for  adsorption  as  a  primary 
mechanism  of  substrate  removal,  but  do  offer  addi- 
tional evidence  for  the  purely  biochemical 
mechanism.  The  results  offer  further  proof  of  the 
hypothesis  presented  by  Rao  and  Gaudy  for  the  dif- 
ferent mechanisms  of  substrate  removal  for  low 
and  high  solid  systems  and  offer  a  biochemical  ex- 
planation for  the  occurrence  of  linear  sludge  accu- 
mulation and  substrate  removal  and  the  change  in 
percent  of  rht  theoretical  oxygen  demand  exerted 
at  the  time  of  substrate  removal  at  higher  solids. 
( Goessling-Texas ) 
W72-01843 


INKA  AERATION  AT  HAZLETON,  PENNSYL- 
VANIA, 

Gannett,  Fleming,  Corddry  and  Carpenter,  Inc., 
Harrisburg,  Pa. 
Paul  E.  Paul. 

Preprint,  presented  at  Water  Pollution  Control 
Federation  Conference,  44th,  Session  8,  No  4,  Oc- 
tober 5,  1 97 1 .  20  p,  6  fig,  1  tab. 

Descriptors:  'Aeration,  'Activated  sludge,  'Mix- 
ing, Pressure,  Operation  and  maintenance,  Organic 


loading.  Temperature,  Stainless  steel,  Municipal 
wastes,  Industrial  wastes,  Toxicity,  Heavy  metals, 
Sludge  disposal,  'Waste  water  treatment,  Treat- 
ment facilities. 

Identifiers:  'Oxygen  transfer  efficiency,  *Inka 
aeration. 

An  activated  sludge  wastewater  treatment  plant 
equipped  with  shallow-depth,  high-volume  aeration 
equipment  (Inka  Aeration)  was  placed  in  operation 
in  1968.  The  system  consisted  of  stainless  steel  dif- 
fuser  grids  providing  oxygen  for  both  mixing  and 
aeration.  Plastic  baffles  were  used  to  ensure  a 
rolling  action  of  the  wastes.  Air  volumes  provided 
to  the  Inka  system  were  approximately  4,400  cu 
ft/lb  BOD5  applied  as  opposed  to  1 ,500  cu  ft  for  a 
conventional  diffused  air  system.  Static  system 
pressures  for  the  Inka  were  2.5  ft  H20  compared  to 
13  ft  H20  for  conventional  aeration.  However,  the 
range  of  02  transfer  efficiency  was  1-2%  for  Inka 
Aeration  and  4-6%  for  conventional  aeration.  Both 
aeration  types  required  0.03  hp  per  lb  BOD5.  The 
Inka  Aeration  System  has  operated  for  3  years  with 
minimal  difficulties.  Little  or  no  gridhole  clogging 
has  been  observed,  since  the  holes  are  larger  and 
the  volumes  of  air  passing  through  are  larger.  If  an 
aeration  grid  does  require  repairs,  two  men  can  lift 
it  out  and  carry  it  to  the  shop  since  it  weighs  only 
75  lbs.  To  perform  a  comparable  service  for  dif- 
fused aeration  requires  the  use  of  a  winch  to 
remove  400  lbs  of  pipe  alone.  Treatment  efficiency 
has  been  excellent  as  long  as  toxic  wastes  do  not  in- 
terfere and  high  air  volumes  are  supplied.  .3  lbs  of 
activated  sludge  are  produced  per  lb  BOD  stabil- 
ized, and  this  sludge  is  then  incinerated.  (Lowry- 
Texas) 
W72-01844 


THE  DE-WATERING  OF  DIGESTED  SLUDGE 
USING  SYNTHETIC  FILTERING  AGENTS, 

Stuttgart  Univ.  (West  Germany). 

For  primary  bibliographic  entry  see  Field  05E. 

W72-0I846 


REMOVAL  OF  ORTHOPHOSPHATES  FROM 
AQUEOUS  SOLUTIONS  WITH  ACTIVATED 
ALUMINA, 

Northwestern  Univ.,  Evanston,  III. 

Ronald  D.  Neufeld. 

Master's  Thesis,  August  1968.  90  p,  25  fig,  14  tab 

29  ref. 

Descriptors:  'Phosphates,  'Separation  techniques, 
'Adsorption,  Tertiary  treatment,  Diffusion,  Satura- 
tion, Hydrogen  ion  concentration,  Statistical  analy- 
sis. Nitrates,  'Waste  water  treatment. 
Identifiers:  'Activated  alumina,  'Reformation, 
Break-through  curves,  Capacity, 

*  Orthophosphates. 

Laboratory  column  experiments  were  conducted 
using  activated  alumina  to  remove 
orthophosphates  from  various  solutions.  Capacity 
of  the  alumina  was  found  to  be  an  analytic  function 
of  the  inlet  concentration,  which  was  determined  to 
follow  a  Langmuir  type  of  equation.  Breakthrough 
curves  produced  straight  lines  when  plotted  on 
probability  paper,  yielding  the  following  relation- 
ship: C/Co  —  1/2(1  ..  erf  (mv  ..  k)).  Phosphate 
removals  in  excess  of  99.9%  were  achieved  over  ex- 
tended time  periods  for  feed  concentrations  of  10 
mg/l,  30  mg/l  and  120  mg/1,  far  surpassing  most  of 
the  presently  available  processes  in  use  today. 
Orthophosphate  removal  is  initially  accompanied 
by  an  exchange  of  the  nitrates  present  on  the  solid 
alumina.  This  step  is  then  followed  by  consecutive 
reformations  of  the  phosphate  deposited  on  the 
solid  surface  with  the  phosphate  in  solution  to  ef- 
fect its  further  removal.  (Lowry-Texaa) 
W72-01847 


OPERATING  EXPERIENCES  WITH  VACUUM 
FILTRATION  AT  ST.  HELENS:  A  SOLUTION 
TO  THE  PROBLEM, 

P.  S.  Ashman,  and  P.  F.  Roberts. 

Water  Pollution  Control,  Vol  69,  No  6,  p  638-645, 

1 970.  5  fig,  2  tab,  4  ref. 
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lescriptors:  'Sludge,  "Vacuum  drying,  'Coagula- 
on,  Filtration,  Separation  techniques,  Monitoring, 
Tying,  Mixing,  *  Waste  water  treatment, 
lentifiers:  'Drum  speed,  *Solids  content,  Elutria- 
on. 

acuum  filters  operating  at  St.  Helens  have  been 
Bable  to  keep  up  with  the  inflow  of  sludge  during 
:rtain  times  of  the  year,  necessitating  sludge 
orage  in  facilities  designed  for  other  uses.  In- 
stigations were  performed  to  determine  whether 
r  not  more  optimal  operating  conditions  could  be 
cached.  Flow  rates  of  both  elutriated  sludge  and 
nagulant  flow  were  measured  to  enable  dosage 
ites  to  be  determined  and  varied  for  this  investiga- 
on.  A  new  dosing  and  mixing  trough  was  designed 
id  aluminum  chlorohydrate  was  re-evaluated  as  a 
jagulant  at  various  dose  rates  and  three  drum 
ieeds-  It  was  found  that  yield  could  be  increased 
f  increasing  the  speed  of  the  filter  drum  and 
irther  increased  by  increasing  the  coagulant  dose 
p  to  about  4%  A1203  on  dry  solids.  Maximum 
elds  were  1 .3  and  1 .4  lb  dry  solids/sq  ft-hr  at  a 
me  when  normal  yields  would  be  less  than  1 .0  lb 
ry  solids/sq  ft-hr.  Use  of  aluminum  chlorohydrate 
irther  increased  yields  to  the  extent  that  no 
olyelectrolytes  were  needed,  and  the  filter  was  run 
nly  half  the  time  due  to  lack  of  sludge.  A  method 
f  determining  filtration  characteristics  was  tested 
ud  is  also  presented.  (Lowry-Texas) 
/72-01849 


IXYGEN    DIFFUSION    THROUGH    A    PURE 
ULTURE  FLOC  OF  ZOOGLOEA  RAMIGERA, 

/isconsin  Univ.,  Madison. 
A.  Mueller,  E.  N.  Lightfoot,  and  W.  C.  Boyle, 
roceedings,   Industrial   Waste   Conference,  21st 
lay  3,4,  and  5,  1966.  p  964-995,  22  fig,  2  tab,  18 
:f. 

tescriptors:  *Waste  water  treatment,  *Waste  as- 
mulative  capacity,  *Oxygen  requirements,  Diffu- 
lon,  Resistance,  Particle  size,  Laboratory  tests, 
•issolved  oxygen,  Temperature,  Bacteria, 
lentifiers:  *Floc  particles,  Rate  limiting, 
Zoogloea  ramigera,  Pure  cultures. 

i  study  has  been  undertaken  to  expand  current 
nowledge  of  the  mechanisms  of  oxygen  supply  to 
acteria  within  a  floe  particle  and  to  determine  the 
ale  of  oxygen  diffusion  through  the  floe  particles, 
mall  batch  reactors  in  which  DO  and  temperature 
fere  measured  provided  an  environment  for  the 
xygen  uptake  determinations  of  various  size 
lOOGLOEA  ramigera  floe.  It  was  found  that:  ( 1 ) 
ispersed  cells  had  a  critical  oxygen  concentration 
f  0.1  mg/1;  (2)  for  floe  particles  to  exhibit  max- 
Tium  oxygen  uptake  rates,  the  DO  concentration 
nust  be  0.6  to  2.5  mg/1  depending  on  the  floe  size; 
3)  diffusion  of  oxygen  through  the  floe  matrix  is 
he  controlling  mechanism  in  the  rate  of  oxygen 
itilization,  when  oxygen  becomes  limiting;  (4)  the 
esistance  to  oxygen  transfer  of  the  liquid  film  sur- 
ounding  the  floe  is  neglible  when  compared  to  the 
lump  resistance  of  the  cells  and  the  floe;  (5)  the 
inoxic  core  model  is  adequate  to  determine  oxygen 
liffusivity  and  the  limiting  oxygen  concentration 
nethod  is  totally  inadequate;  (6)  the  specific  sur- 
ace  floe  measurements  yeild  more  accurate  esti- 
nates  of  diffusional  distances  through  the  floe  than 
lo  the  nominal  diameter  floe  measurements;  (7) 
vith  nominal  specific  surface  floe  sizes,  the  average 
ixygen  diffusivity  values,  D,  were  2.1  x  .000001  sq 
:m/sec  at  30  deg  C  and  1.8  x  .000001  sq  cm/sec  at 
!0  deg  C;  and,  (8)  diffusivity  values,  Dn  were  25 
imes  larger  than  Ds.  (Goessling-Texas) 
V72-0I851 


/IRUS  INACTIVATION  DURING  PHOSPHATE 
•RECIPITATION, 

)ept.  of  Health,  Education  and  Welfare,  Cincin- 
lati,  Ohio.  Bureau  of  Solid  Waste  Management, 
iirk  R.  Brunner,  and  Otis  J.  Sproul. 
lournal    of   the    Sanitary    Engineering    Division, 
'roceedings  of  ASCE,  Vol  96,  No  SA  2,  April, 
1970.  p  365-379,  9  fig,  2  tab,  20  ref. 


Descriptors:  'Viruses,  'Phosphates,  'Chemical 
precipitation,  Lime,  Calcium,  Aluminum, 
Hydrogen  ion  concentration,  Adsorption,  Water 
quality  control,  'Waste  water  treatment,  Sludge 
disposal,  Public  health. 
Identifiers:  'Viral  inactivation,  'Alum. 

Phosphate  precipitation  was  studied  to  determine 
its  effect  on  viruses  in  distilled  water  and  domestic 
wastewater  on  a  laboratory  scale.  Both  calcium  and 
aluminum  were  successful  in  removing  large  num- 
bers of  virus  particles  by  phosphate  precipitation  in 
both  the  distilled  water-phosphate  media  and  the 
domestic  wastewater  treatment  plant  effluent.  In 
both  solutions,  precipitation  with  aluminum  at  pH 
5.0  and  A1:P04  —  1.0  effected  90%  virus  inactiva- 
tion on  the  removal  of  24  mg/1  P04  and  98% 
poliovirus  inactivation  when  30  mg/1  of  P04  were 
removed.  Calcium  treatment  of  the  distilled  water 
solution  at  pH  11 .0  produced  97%  virus  inactiva- 
tion with  37  mg/1  P04  precipitated,  and  94%  virus 
inactivation  of  secondary  effluent  when  44  mg/1 
P04  was  precipitated.  It  was  discovered  that  virus 
removals  for  both  methods  could  be  predicted  by 
use  of  a  Freundlich  isotherm.  Alum  was  found  su- 
perior to  lime  for  viral  removals,  and  removals  with 
either  process  were  sensitive  to  pH  changes.  Addi- 
tional public  health  hazards  are  presented  in 
disposing  of  phosphate  reduction  sludges.  (Lowry- 
Texas) 
W72-01852 


ISLAND  CITY  SOLVES  TOUGH  SEWERAGE 
PROBLEM. 

Public  Works,  Vol  101,  No  2,  p  95,  February  1970. 
lfig. 

Descriptors:  'Waste  water  treatment,  'Sewers, 
'Plastic  pipes,  Elevation,  Sea  level.  Water  table,  In- 
filtration, Economic  analysis,  'Treatment  facilities, 
Texas. 

Identifiers:  Package  treatment  plants,  Lift  stations, 
♦Galveston  (Tex). 

The  average  elevation  of  Galveston,  Texas  is  only  7 
feet  above  sea  level  and  the  maximum  is  17  feet.  In 
most  places  the  water  table  is  just  1 8  inches  below 
the  surface.  These  conditions  make  it  difficult  to 
dispose  of  sewage  economically.  The  city,  with  a 
population  of  7 1 ,000  and  located  on  an  island  2  3/4 
miles  wide  and  29  miles  long,  has  come  up  with 
economical  solutions  for  these  conditions.  As  the 
city's  sewer  system  expands  to  outlying  districts 
factory-built  treatment  plants  are  being  installed  in- 
stead of  lift  stations  to  move  sewage  to  a  central 
plant.  First  cost  of  these  plants  is  no  more  than  lift 
stations  and  they  are  more  economical  in  the  long 
run.  The  infiltration  problem  is  being  dealt  with  by 
using  Armco  Steel  Corporation's  Truss  Pipe  for  all 
new  sewer  installations.  With  this  pipe  an  infiltra- 
tion specification  of  100  gal/in/mile/day  is  being 
used.  Galveston  has  been  using  this  pipe  for  two 
years  and  has  about  10,000  feet  in  the  ground. 
Design  cirteria  is  80  gal.  ped  not  counting  infiltra- 
tion. The  city  has  three  package  plants  in  operation 
and  plans  to  match  growth  by  the  use  of  additional 
package  plants  and  plastic  Truss  Pipe.  (Goessling- 
Texas) 
W72-01855 


JACKING  A  SEWER  UNDER  AN  INTERSTATE 
HIGHWAY. 

Public  Works,  Vol  101,  No  5,  May  1970.  3  fig. 

Descriptors:  'Sewers,  'Construction,  Casing,  Steel 
pipe,  Indiana,  Highways. 

Identifiers:  'Interstate  highway,  Precise  grade, 
Hydraulic  rams,  'Speedway  (Ind). 

Crossing  an  interstate  highway  with  a  16  in.  diame- 
ter sewer  on  a  critical  grade  of  0. 22  percent  posed  a 
problem  for  a  contractor  in  Speedway,  Indiana.  !n 
order  to  maintain  the  precise  grade  and  install  the 
pipe  under  the  highway  with  the  least  possible  in- 
terference, the  contractor  elected  to  use  a  36  inch 


outside  diameter  welded  steel  casing  to  carry  the 
pipe.  Hydraulic  rams  developing  thrusts  of  up  to 
100  tons  were  used  to  jack  20  foot  sections  of  cas- 
ing through  the  highway  fill.  A  workman  inside  the 
casing  used  an  air  spade  to  excavate  fill  material 
from  the  path  of  the  pipe.  The  casing  was  laid 
slightly  below  grade  to  allow  the  sewer  pipe  to  be 
aligned  accurately  within  the  casing.  Sewer  pipe 
supports  were  welded  into  the  outer  casing  and  the 
16  in.  pipe  was  wired  down  to  these  supports  at  ten 
foot  intervals  to  prevent  floating  in  case  of  floods. 
(Goessling-Texas) 
W72-01856 


WASTEWATER  TREATMENT  AND  RE-USE  OF 
TREATED  SEWAGE  AS  AN  INDUSTRIAL 
WATER  SUPPLY, 

Imperial  Smelting  Corp.   Ltd.,  Avonmouth   (En- 
gland). 
D.  Eynon. 

The  Chemical  Engineer,  January/February  1 970,  p 
6-7,  and  p  13.  1  tab. 

Descriptors:  'Waste  water  treatment,  'Water 
reuse,  Activated  sludge,  Effluents,  Cooling  water, 
Heavy  metals,  Coagulation,  Sedimentation,  Lime, 
Slurry,  Water  quality,  Sewage,  Municipal  wastes, 
Industrial  water. 
Identifiers:  Gas  scrubbers,  Zinc  hydroxide. 

For  a  new  integrated  zinc  and  lead  and  lead  smelter 
at  Avonmouth,  an  assured  water  supply  of  4  mgd 
was  required.  A  portion  of  the  water  had  to  be  of 
high  quality  and  this  was  obtained  from  the  town 
water  system.  A  large  portion  of  the  water  did  not 
have  to  be  of  such  quality  and,  after  a  thorough 
evaluation  of  potential  sources  of  supply  and  the 
assocated  costs,  sewage  effluent  meeting  the  Royal 
Commission  standards  was  selected  as  the  least 
cost  supply  meeting  the  required  water  quality 
standards.  Effluents  from  an  activated  sludge  plant 
are  used  for  fume  scrubbing  on  a  wet  process 
phosphoric  acid  plant,  for  direct  cooling  of  fur- 
naces, for  cooling  and  scrubbing  hot  furnace 
gasses,  for  wet  gas  scrubbers  of  ventilation  gasses 
and  for  molten  slag  quenching.  The  liquid  effluents 
of  several  of  these  processes  must  be  clarified  prior 
to  discharge  in  order  to  meet  the  standards 
established  by  the  River  Authority.  Coagulation 
with  a  lime  slurry  and  zinc  hydroxide  reduces  the 
suspended  solids  and  precipitates  undesirable 
heavy  metals  as  hydroxides.  The  effluent  of  this 
treatment  is  discharged  to  a  spray  cooling  pond 
where  it  can  be  recirculated  through  the  plant  or 
discharged  into  the  Severn  River.  Calcium  salts  in 
the  once  through  water  has  been  a  problem,  how- 
ever, blending  once  through  water  with  new  water 
resolved  the  difficulties.  (Goessling-Texas) 
W72-01860 


SEWERAGE  PRACTICE  IN  THE  GULF  COAST 
AREA, 

Tulane  Univ.,  New  Orleans,  La. 
J.  K.  Mayer,  S.  E.  Steimle,  and  F.  W.  MacDonald. 
Public  Works,  Vol  101,  No  8,  August  1970,  p  71- 
72. 1  fig,  2  tab,  2  ref. 

Descriptors:   'Sewers,   'Survey,  Sanitary  sewers, 
Length,   Materials,   Infiltration,   Flows,  Saturated 
soils,  Water  table,  Gulf  of  Mexico. 
Identifiers:  'Gulf  coast  area,  Combined  sewers. 

For  the  purpose  of  obtaining  background  informa- 
tion on  sanitary  sewers  in  the  Gulf  Coast  area,  7 1 
municipalities  and  sewer  districts  spanning  the 
coast  from  Texas  through  Florida  were  canvassed 
by  questionnaires  during  the  latter  part  of  1 967  and 
the  early  part  of  1968.  The  questions  were  designed 
to  establish  the  following:  (1)  type  of  sewers;  (2) 
length  of  sewers;  (3)  material  of  pipe  construction; 
(4)  type  of  bedding  used;  (5)  infiltration  ex- 
perience; (6)  soil  description  and  depth  of  water  ta- 
ble; and,  (7)  average  flow  and  treatment  used. 
There  were  forty  replies  for  an  effective  return  of 
55%,  representing  63%  of  the  population  in  the 
area.  An  attempt  was  made  to  analyze  the  data  to 
define  correlations,  however,  the  data  was  so  scat- 
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tered  that  none  were  possible.  The  possibility  exists 
that  there  is  in  the  data,  a  correlation  between  per- 
cent infiltration  and  depth  of  water  table.  The  data 
collected  is  discussed  and  represents  initial  presen- 
tation of  sewerage  practice  in  the  Gulf  Coast  area. 
(Goessling-Texas) 
W72-01861 


INSECT  POPULATIONS  OF  SLUDGE-DRYING 
BEDS, 

Upper    Tame    Main    Drainage    Authority,    Bir- 
mingham (England). 
M.  B.  Green. 

Water  Pollution  Control,  Vol  69,  No  3,  1970,  p 
399-408.  4  fig,  3  tab,  17ref. 

Descriptors:  *Sludge,  *Insects,  *Public  health, 
Sludge  digestion,  Drying,  Dewatering,  Larvae, 
Oviposition,  Intermediate  hosts,  Carriers,  Diseases, 
Sampling,  *Waste  water  treatment. 

Traps  covering  an  area  of  1 2  sq  in  were  placed  on 
sludge  drying  beds  to  capture  emerging  insects.  A 
wide  variety  of  variables  including  sludge  moisture 
content,  data  of  placement  of  the  sludge  in  the  dry- 
ing beds  and  organic  content  of  the  sludge  dry 
matter,  was  investigated  between  July  1967  and 
December  1968.  A  total  of  3,62  7  insects  were  ob- 
tained from  335  sampling  occasions.  More  insects 
were  captured  during  the  warmer  months,  but 
numbers  for  most  species  were  insufficient  to  make 
definite  statements  about  seasonal  incidence.  How- 
ever, a  clear  pattern  was  demonstrated  in  1968  for 
the  two  most  numerous  species.  Very  dry  sludges 
were  shown  to  produce  far  fewer  insects  than 
wetter  sludges  (sludges  more  recently  placed  in  the 
beds).  Few  qualitative  differences  were  distin- 
guished, but  scatopsids  were  generally  found  more 
often  on  the  drier  sludges  and  sepsids,  although 
never  numerous,  on  the  wetter  ones.  On  the  two 
smaller  sludge  works,  2,236  insects  were  caught  in 
three  trappings.  These  investigations  revealed  that 
the  fauna  of  sludge  drying  beds  resembles  that  of 
dung,  with  the  degree  of  resemblence  dependent 
upon  the  extent  of  digestion  of  the  sludge.  (Lowry- 
Texas) 
W72-01863 


KINETICS  OF  THE  STEADY  STATE  BACTERI- 
AL CULTURE  IV.  TRANSFER  RATES, 

Public  Health  Service,  Washington,  D.C. 

E.  J.  Martin,  and  D.  R.  Washington. 

Proceedings,  Industrial  Waste  Conference,  20th, 

May  4,  5,  and  6,  1965,  p  470-500.  9  fig,  19  tab,  26 

ref. 

Descriptors:  *Waste  water  treatment,  Carbon  diox- 
ide, Laboratory  tests,  Data  collections,  Mathemati- 
cal analysis,  Yield  equations,  'Bacteria,  Cultures, 
♦Metabolism. 

Identifiers:  *Pseudomonas  fluorescens,  *Carbon 
transfer  rates. 

Overall  carbon  transfer  rates  and  the  relationship 
to  the  metabolic  activity  of  organisms  were  studied 
through  the  use  of  pure  bacterial  cultures  in  a  con- 
tinuous flow  or  steady  state  apparatus  and  carbon- 
14  tracer  techniques.  Pseudomonas  fluorescens 
were  fed  with  uniformly  labeled  glutamic  acid  car- 
bon-14  as  a  constituent  of  the  organic  substrate. 
The  steady  state  system  was  treated  as  being  com- 
posed of  compartments,  i.e.,  'carbon  pools' 
described  by  sets  of  linear  differential  equations  for 
mathematical  analysis.  Oscillations  within  com- 
partments with  respect  to  feed,  cells,  organic  and 
inorganic  phases  of  the  liquid  effluent  and  gaseous 
effluent  (C02)  are  described  by  two  equations,  the 
rate  of  change  of  radioactivity  with  time  and  the 
rate  of  change  of  carbon  with  time.  These  equa- 
tions were  solved  for  the  constant  coefficient-car- 
bon transfer  rates  between  the  various  compart- 
ments in  the  steady  state.  The  carbon  transfer  rate 
of  cells  to  soluble  organic  substrate  was  observed  to 
exhibit  a  maximum  at  or  near  Dilution  Rate,  D  — 
0.5/hr.  A  maximum  effective  yield  (y)  was  ob- 
served at  the  same  value  of  D.  At  dilution  rates 
greater  and  less  than  that  above,  the  cell-substrate 


transfer  rate  increased  and  the  effective  yield  coef- 
ficient was  observed  to  decrease.  The  magnitude  of 
the  observed  variations  would  seem  to  be  signifi- 
cant in  industrial  fermentation  processes  using  con- 
tinuous microbial  cultures.  (Goessling-Texas) 
W72-01865 


DISPOSAL  OF  NITROGENOUS  LIQUID  EF- 
FLUENT FROM  MODDERFONTEIN 
DYNAMITE  FACTORY, 

African  Explosives  and  Chemical  Industries  Ltd., 

Johannesburg  (South  Africa). 

N.  A.  Lever. 

Proceedings,  Industrial  Waste  Conference,  21st, 

May  3,  4,  and  5,  1966,  p  902-925.  1  fig,  8  tab,  13 

ref. 

Descriptors:  *Waste  water  treatment,  *Waste 
water  disposal,  Water  reuse,  Effluents,  Economic 
analysis,  Grasses,  Irrigation,  Sulphur  compounds, 
Nitrogen  compounds,  Cattle  feeds,  Laboratory 
tests,  Hydraulic  structures,  Costs,  Liquid  wastes. 

The  Modderfontein  Dynamite  Factory  has  been  in 
operation  in  South  Africa  since  1896,  when  the 
sulphuric  acid  and  nitric  acid  plants  started  up.  The 
plant  has  grown  since  then  and  is  now  a  major  ex- 
plosive and  chemical  manufacturer.  With  the  ad- 
vent of  limitations  on  the  contaminants  that  could 
be  discharged  to  local  streams,  the  plant  was  faced 
with  several  choices  of  how  to  proceed.  A  thorough 
analysis  of  the  alternatives  from  treatment  for  reuse 
through  removal  of  contaminants  and  discharge  to 
grass  plot  irrigation  was  conducted  and  led  to  the 
choice  of  grass  plot  irrigation  as  the  most  attractive 
means  of  effluent  disposal.  Since  the  initial  deci- 
sion, 2,600  acres  have  been  placed  under  irriga- 
tion. This  acreage  grows  hay  for  use  on  the  site  or 
for  sale  and  grass  for  grazing  and  fattening  cattle 
purchased  for  that  purpose.  Analysis  by 
agronomists  indicated  the  acceptable  amounts  of 
nitrogen  that  could  be  applied  and  the  additional 
fertilizers  needed  for  good  growth.  The  results  so 
far  have  been  good.  Current  costs  for  disposal  are 
$0.38/1000  gal.  With  favorable  markets  these  costs 
could  be  as  low  as  $.01/1000  gal.  and  with  the  sale 
of  the  700  head  of  cattle  being  grazed  on  the  land,  a 
small  profit  might  be  obtained.  This  plant  is 
satisfactorily  disposing  of  its  liquid  effluents  and  at 
the  same  time  producing  a  salable  product.  (Goess- 
ling-Texas) 
W72-01866 


CHEMISTRY  OF  NITROGEN  AND 

PHOSPHORUS  IN  WATER. 

American  Water  Works  Association,  New  York. 

Water  Quality  Div.  Committee  on   Nutrients  in 

Water. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01867 


EFFECT  OF  SULFATE  AND  OTHER  IONS  IN 
COAGULATION  WITH  ALUMINUM, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

G.  P.  Hanna,  Jr.,  and  A.  J.  Rubin. 
Journal  of  the  American  Water  Works  Association, 
Vol  62,  No  5,  May  1970,  p  315-321,  8  fig,  30  ref. 

Descriptors:  *Waste  water  treatment,  'Coagula- 
tion,  'Aluminum,  'Sulfates,  Hydrogen  ion  concen- 
tration, Concentration,  Stability,  Flocculation, 
Laboratory  tests,  *E.  coli,  *Ions. 
Identifiers:  Clarification,  Insoluble  aluminum, 
'Sulfate  ions. 

Coagulation  of  ESCHERICHIA  coli  by  aluminum 
sulfate  was  investigated,  and  the  effects  of  several 
diverse  ions  were  examined.  The  entire  log-concen- 
tration-pH  domain  of  stability  for  coagulation  by 
aluminum  sulfate  was  established  and  compared  to 
a  similar  domain  previously  established  for  coagu- 
lation by  aluminum  nitrate.  The  coagulation  of  E. 
coli  by  aluminum  sulfate  shows  a  marked  concen- 
tration pH  dependence  similar  to  that  noted  for 
aluminum    nitrate.    The   differences    in    the    two 


domains  can  be  related  to  the  basicity  of  the  anion 
and  consequently  to  the  aggregating  specie 
formed.  The  main  differences  are  in  the  location  o 
the  left  boundary  of  the  sweep  zone,  and  the  lack  o 
a  central  restabilization  zone  when  using  aluminun 
sulfate.  The  results  indicate  that  clarification  wa 
most  rapid  and  complete  in  the  presence  of  insolu 
ble  aluminum  'floe'.  The  mechanism  of  rapk 
clarification  and  settling  in  the  sweep  zone  is  at 
tributed  to  the  enmeshment  of  the  dispersed  phasi 
in  precipitating  gelatinous  aluminum  'hydroxide. 
Apparently,  the  soluble  aluminum  hydrolysi 
products  play  only  a  minor  role  in  the  sweep  zoni 
since  their  coagulating  action  is  relatively  slow 
( Goesslong-Texas ) 
W72-01869 


THE  BIOCHEMICAL  ASPECTS  OF  AEROBIC 
BACTERIAL  GROWTH, 

Dow  Chemical  Co.,  Midland,  Mich.  Biochemica 

and  Chemical  Research  Labs. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-01870 


RADIOACTIVE  WASTES-THEIR  TREATMEN1 
AND  DISPOSAL, 

Atomic  Energy  Research  Establishment,  Harwel 

(England). 

R.  H.  Bums. 

Proceedings,  Industrial  Waste  Conference,  21st 

May  3,  4,  and  5,  p  714-743,  1966,  17  fig,  7  tab,  < 

ref. 

Descriptors:  'Waste  water  treatment,  *SoIi( 
wastes,  'Radioactive  waste  disposal,  *Wast( 
disposal,  Radioisotopes,  Background  radiation 
Fall  out,  Tracers,  Industrial  wastes,  Power  plants 
Chemical  precipitation,  Vacuum  drying,  Evapora 
tion,  Incineration,  Landfills,  Foam  separation 
Electrodialysis,  Reverse  osmosis,  Ion  exchange 
Solvent  extraction,  Radioactive  wastes. 
Identifiers:  Electrodeionization. 

The  treatment  and  disposal  of  radioactive  wastes  ii 
a  comparatively  new  technology  and,  in  addition 
presents  certain  features  which  are  not  necessaril) 
encountered  with  other  waste  products.  After  i 
review  of  present  controls  permissible  discharge 
concentrations,  treatment  methods  and  disposa 
methods  it  can  be  concluded  that  current  method! 
for  the  treatment  and  disposal  of  radioactive  waste; 
are  demonstrably  adequate  and  very  safe.  It  is  cleai 
that  further  development  of  the  Atomic  Energy  In 
dustry  will  not  be  hindered  by  waste  disposa 
problems.  Nevertheless,  considerable  work  is  being 
carried  out  and  much  manpower  expended  in  an  at 
tempt  to  develop  even  better  and  more  economica 
methods.  Foam  separation,  reverse  osmosis,  elec 
trodialysis  and  electrodeionization  are  examples  ol 
liquid  treatment  processes  which  show  promise 
The  separation  of  individual  radionuclides  frorr 
mixed  fission  products  and  putting  these  to  use  a! 
valuable  solid  sources  has  always  been  an  attractive 
possibility.  To  date  this  has  not  been  able  tc 
complete  economically  with  other  methods  ol 
producing  sources,  but  the  advances  in  chemical 
treatment  methods,  solvent  extraction  and  the  use 
of  natural  and  synthetic  ion  exchanges  with  higri 
ionic  selectivity  may  well  change  in  picture 
Radioactive  residues  have  been  and  are  being  well 
handled.  This  same  excellence  should  continue  intc 
the  future.  (Goessling-Texas) 
W7  2-0 1871 


CHEMICAL  ASPECTS  OF  SOME  WASTE 
DISPOSAL  PROBLEMS, 

Imperial  Chemical  Industries  Ltd.,  London  (En- 
gland). 

L.  W.  Oldham. 

Water  Pollution  Control,  Vol  70,  No.  4,  1971,  p 
419-423. 

Descriptors:  'Chemical  wastes,  'Waste  water 
treatment,  'Water  quality  control,  Odors,  Air  pol- 
lution, Toxicity,  Neutralization,  Chemical 
precipitation,    Oxidation,    Electrolysis,    Chlorina- 
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tion,    Industrial    wastes.    Separation    techniques. 
Waste  disposal,  Sludge  disposal. 
Identifiers:  'Chemical  treatment. 

A  review  of  the  chemicals  and  processes  used  for 
neutralization,  removal  of  toxic  metals,  prevention 
of  obnoxious  odors,  air  oxidation  and  sulphides, 
removal  of  cyanides,  destruction  of  p- 
chlorophenol,  and  destruction  of  waste  volatile  sul- 
fur compounds  was  conducted.  In  each  instance, 
the  individual  characteristics  of  the  particular 
problem  were  examined,  indicating  that  no  univer- 
sal solutions  exist.  Problems  presented  relate  both 
to  water  and  air  pollution,  dealing  mainly  with 
operational  and  nuisance  problems.  In  some  cases 
the  particular  effluent  may  be  susceptible  to  physi- 
cal forms  of  treatment  also,  such  as  electrolysis  or 
biological  treatment.  In  the  final  analysis,  sludge 
production  is  the  usual  criteria  which  determines 
the  economics  of  a  particular  method  since  sludge 
disposal  is  usually  a  major  portion  of  the  cost  of  a 
sludge-producing  method.  (Lowry-Texas) 
W72-01872 


A  STUDY  OF  PINEAPPLE  CANNERY  WASTE, 

Washington  Univ.,  St.  Louis,  Mo.  Dept.  of  Civil 

and  Sanitary  Engineering. 

N.  C.  Burbank,  Jr.,  and  J.  S.  Kumagai. 

Proceedings,  Industrial  Waste  Conference,  20th 

May  4,  5,  and  6,  1965,  p  365-397,  24  fig,  9  tab,  15 

ref. 

Descriptors:  *Waste  water  treatment,  Industrial 
waste,  Canneries,  Survey,  Flows,  Chemical  oxygen 
demand,  Biochemical  oxygen  demand,  Activated 
sludge,  Nitrogen,  Phosphorus,  Hydrogen  ion  con- 
centration, Laboratory  tests,  Data  collection,  Ion 
exchange,  Toxicity,  Efficiencies,  Industrial  wastes, 
Hawaii. 
Identifiers:  Pineapple  processing,  Sugar  removal. 

The  waste  flows  and  waste  characteristics  of  a 
major  pineapple  cannery  located  in  Hawaii  have 
been  studied  with  the  view  of  determining  the  suita- 
bility of  the  activated  sludge  process  for  treatment. 
The  measurement  program  covered  a  period  of  6 
days  during  the  peak  of  the  canning  season.  The 
average  total  flow  was  3.0  MGD  with  variations 
from  2.74  to  3.20  MGD.  The  COD  of  the  waste- 
water ranged  from  24. 1  to  32.8  lbs/ton  of  pineapple 
processed  with  the  average  being  26.2  lbs/ton.  The 
pH  of  the  waste  varied  from  3.4  to  11.2,  however, 
equalization  over  a  short  period  provided  a  waste- 
water consistently  in  the  neutral  pH  range.  Sugar 
removal  was  found  to  be  a  convenient  indicator  of 
treatment  efficiency.  A  continuous  feed  activated 
sludge  process  removed  over  90%  of  the  sufar  with 
a  biomass  consisting  primarily  of  gram  negative 
rods.  In  batch  systems,  fungi  and  yeasts  contributed 
to  the  continuing  high  removals.  Laboratory  deter- 
minations indicated  that  the  wastes  were  not  toxic, 
the  wastes  were  biodegradable,  adequate  nitrogen 
and  phosphorus  were  present  in  the  wastes  to  sup- 
port biomass  growth,  and  the  primary  constituent 
of  the  COD  was  sugar.  High  sugar  removals  can  be 
expected  at  loading  rates  up  to  17.5  pounds  of 
sugar  per  pound  of  MLSS  per  day.  (Goessling-Tex- 
as) 
W72-01876 


MEASUREMENT,  CONTROL  AND  CHANGES 
IN  FOAMING  CHARACTERISTICS  OF  PULP- 
ING WASTES  DURING  BIOLOGICAL  TREAT- 
MENT, 

National  Council  for  Stream  Improvement,  Bal- 
timore, Md. 

W.  L.  Carpenter,  and  I.  Gellman. 
Proceedings,  Industrial  Waste  Conference,  21st, 
May  3,  4,  and  5,  1966,  p  203-213,  6  fig,  1  tab,  20 
ref. 

Descriptors:  *Waste  water  treatment,  'Pulp 
wastes,  'Biological  treatment,  'Activated  sludge, 
'Industrial  wastes,  'Foaming,  Pulp  and  paper  in- 
dustry, Measurement  control,  Laboratory  tests, 
Data  collections. 


Foaming  problems  are  frequently  encountered  dur- 
ing discharge  and  biological  treatment  of  pulp  and 
paper  mill  effluents.  In  contrast  to  the  prevalence 
of  these  problems,  the  lack  of  adequate  methods 
for  characterizing  foaminess  and  of  experimental 
data  on  the  control  of,  or  changes  in,  foaminess 
during  biological  treatment  led  to  an  experimental 
study.  This  study  made  possible  the  development  of 
a  method  found  to  be  useful  in  (a)  characterizing 
foaminess  of  kraft  effluent,  (b)  measuring  the 
changes  in  the  foaminess  resulting  from  biological 
treatment,  (c)  changes  in  lignin  content,  and  (d) 
addition  of  foam  control  formulations.  The  method 
is  simple  to  apply  and  is  readily  applicable  to  stu- 
dies of  factors  controlling  foaminess  of  pulping 
wastes.  Indications  are  that  Foam  Stability  is 
probably  accounted  for  by  readily  degradable 
material  while  Foaming  Tendency  is  more  closely 
related  to  biological  stable  materials,  lignin. 
Degradation  products  of  lignin  were  observed  to  be 
non-foam  producing  and  where  lignin  color  was 
removed  from  wastewater,  foam  production  was 
decreased.  Silicone  formulations  were  noted  for 
their  ability  to  control  kraft  effluent  foam.  Studies 
are  continuing  to  gain  further  insights  into  the 
problem.  (Goessling-Texas) 
W72-01877 


EFFECT  OF  FILTER  CLOTH  STRUCTURE  ON 
FLOW  RESISTANCE,  BLEEDING,  BLINDING 
AND  PLANT  PERFORMANCE, 

University   of  Manchester   Inst,   of  Science   and 

Technology  (England). 

A.  Rushton. 

The  Chemical  Engineer,  April,  1970,  p  88-94,  5  fig, 

19  ref. 

Descriptors:  'Waste  water  treatment,  'Filtration, 
'Pulpwastes,  Suspended  load,  Concentration,  Dif- 
fusion, Particle  size,  Particle  shape,  Separation 
techniques,  Fibers  (Plant),  Textiles. 
Identifiers:  'Cloth  blinding,  Bleeding,  Wear,  Fiber 
dissolution. 

Little  quantitative  information  exists  which  would 
facilitate  the  choice  of  the  most  suitable  filter  medi- 
um for  the  separation  of  a  particular  suspension. 
The  suitability  of  the  medium  will  be  decided  by  its 
behavior  in  the  filter;  a  successful  separation  of  the 
suspended  solids  from  the  fluid  must  be  obtained 
along  with  the  absence  of  bleeding  of  the  particles 
through  the  medium  or  of  blinding  by  the  particles 
of  the  cloth.  Other  factors  must  be  considered,  of 
course,  including  rate  of  wear,  dissolution  of  fibres 
by  the  fluid,  etc.  The  experimental  investigation  re- 
ported here  is  concerned  principally  with  filtration 
capacity  and  quality  of  filtration  when  solids  are 
separated  from  liquids.  Although  some  of  the  work 
may  be  applied  to  gaseous  suspensions,  it  is 
reasonable  to  report  that  while  detailed  analysis  of 
cloth  structural  effects  on  flow  is  of  great  im- 
portance in  understanding  the  filtration  pattern, 
great  care  must  be  exercised  in  use  of  the  data  for 
the  prediction  of  the  cloth  in  machines.  The 
stresses  set  up  in  the  machine  may  cause  considera- 
ble change  in  the  character  of  the  cloth.  The 
overall  performance  of  the  machine  may  be  deter- 
mined by  small  concentration  changes  in  the  feed 
slurry  and  this  effect  can  be  of  greater  imporance 
than  the  resistance  of  the  medium,  except  where 
the  latter  is  the  result  of  complete  blinding.  (Goess- 
ling-Texas) 
W72-01878 


ADVANCE  WASTEWATER  TREATMENT, 

Dorr-Oliver,  Inc.,  Stamford,  Conn. 

C.  W.  Smith,  and  D.  DiGregorio. 

Chemical  Engineering,  Deskbook  Issue,  April  27, 

1970.  p  7 1-74,  3  fig,  1  tab,  4  ref. 

Descriptors:  Water  quality,  'Waste  water  treat- 
ment, 'Tertiary  treatment,  Suspended  load, 
Diatomaceous  earth,  Chemical  precipitation. 
Membrane  processes,  Activated  carbon,  Distilla- 
tion, Electrodialysis,  Ion  exchange,  Reverse  osmo- 
sis. 
Identifiers:  Soluble  organics,  Microscreens. 


Conservationists  estimate  that  by  1 980,  daily  con- 
sumption of  water  by  U.S.  industry,  agriculture  and 
municipalities,  will  exceed  our  fresh  water 
resources  of  600  billion  gal/day.  The  two  most  im- 
portant conservation  methods  probably  will  be 
more  efficient  use  of  water  by  industry  and  applica- 
tion of  advanced  wastewater  treatment  methods.  In 
addition  to  reuse,  advanced  treatment  techniques 
will  be  required  to  maintain  water  quality  in  the 
face  of  escalating  urbanization  and  population. 
Tertiary  treatment  can  remove  suspended  solids 
that  account  for  35  to  80%  of  the  organic  pollu- 
tants. Current  processes  for  solids  removal  include 
diatomaceous  earth  filtration,  chemical  clarifica- 
tion, microscreening  and  membrane  systems.  As 
water  renovation  and  reuse  become^  more 
prevalent,  it  will  be  increasingly  important  to 
remove  soluble  organic  materials  which  can  exert 
an  oxygen  demand  on  the  receiving  water.  Ac- 
tivated carbon  adsorption  systems  are  the  primary 
current  system  for  such  removals.  As  in  the  case  of 
soluble  organics,  eventually  water  renovation  will 
have  to  include  demineralization.  Distillation,  elec- 
trodialysis, ion  exchange,  and  reverse  osmosis  are 
among  the  processes  studied  so  far.  Waste  water 
renovation  not  only  decreases  the  demands  on  our 
streams,  but  enables  us  to  improve  water  quality  in 
the  face  of  increasing  urbanization.  (Goessling- 
Texas) 
W7  2-0 1879 


AEROBIC  DECOMPOSITION  OF  ALGAE, 

Stanford  Univ.,  Calif. 

William  J.  Jewell,  and  Perry  L.  McCarty. 

Environmental  Science  and  Technology,  Vol  5, 

No.  10,  October  1971,  p  1023-103  1,  7  fil,  4  tab,  40 

ref. 

Descriptors:  'Oxygen  requirements,  'Decompos- 
ing organic  matter,  Aeration,  'Algae, 
•Biodegradation,  Laboratory  tests,  Filtration,  Am- 
monia, Hydrogen  ion  concentration,  Temperature, 
Light  intensity,  Sedimantation,  Oxidation,  Storage, 
Biochemical  oxygen  demand,  Chemical  oxygen  de- 
mand, Phosphorus,  Nitrogen,  Eutrophication, 
'Aerobic  conditions,  'Aerobic  treatment. 
Identifiers:  Refractory  materials. 

5  GAL.  WATER  SAMPLES  FROM  VARIOUS 
LAKE,  STREAMS,  AND  RESERVOIRS,  AS 
WELL  AS  EFFLUENTS  FROM  SEVERAL 
SEWAGE  TREATMENT  FACILITIES  WERE 
OBTAINED.  Each  sample  was  filtered  and  aerated, 
to  allow  oxidation  of  all  reduced  materials,  exposed 
to  diurnal  flourescent  light,  and  aerated  with  a  mix- 
ture of  1%  C02  in  air.  Lighting,  pH  and  tempera- 
ture were  held  constant  during  any  given  experi- 
ment. At  predetermined  time  intervals,  samples 
were  taken  from  the  illuminated  vessels  and  placed 
in  dark  vessels  and  aerated  with  the  same  aeration 
mixture.  Results  of  these  tests  indicated  that  algae 
and  algal-derived  organic  matter  consisted  of  three 
fractions.  The  first  fraction  consisted  of  degradable 
storage  products  that  disappear  within  a  few  hours 
after  the  organisms  are  placed  in  the  dark.  Oxygen 
demand  of  the  storage  products  was  deemed  insig- 
nificant in  long-term  considerations,  but  its  decom- 
position was  determined  to  be  a  possible  significant 
factor  in  influencing  diurnal  oxygen  variations  in 
natural  waters.  Biodegradable  organic  material,  the 
second  fraction,  comprised  some  30%  of  the  total 
mass  of  organic  algal  materials.  A  fairly  constant, 
but  intermediate,  first  order  rate  constant  (.01  to 
.06  day-1)  was  determined,  indicating  that  all  of 
the  biodegradable  organics  should  be  decomposed 
within  one  year.  The  remaining  fraction,  refractory 
material  was  found  to  decompose  by  only  a  few 
percent  per  year,  having  a  significant  oxygen  de- 
mand only  by  accumulation.  (Lowry-Texas) 
W72-01881 


VIABILITY  OF  LONG-STORAGED  AIRBORNE 
BACTERIAL  AEROSOLS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  and  Mechani- 
cal Engineering. 
Calvin  C.  Poon. 

Journal,  Sanitary  Engineering  Division, 
Proceedings,  ASCE,  Vol  96,  No.  SA  6,  December 
1968,  p  1137-1 146,  5  fig,  1  tab,  8  ref. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Descriptors:  'Aerosols,  'Bacteria,  'Public  health, 
Activated  sludge,  Evaporation,  Laboratory  tests, 
Pressure,  Temperature,  Humidity,  Tracers,  Flow 
rates,  Sampling,  'Waste  water  treatment,  *G  coli. 
Identifiers:  Death  rate  constants. 

A  pure  culture  of  E.  coli  was  grown  in  synthetic 
growth  medium  and  tagged  with  radioactive  p  32  as 
a  tracer.  Bacterial  aerosols  were  sprayed  into  the 
air  by  an  atomizer  and  recirculated  by  a  Dynapump 
back  into  the  main  storage  chamber.  Hourly  sam- 
ples were  taken  for  4  hour  total  storage  time  at  a 
rate  of  2 1  per  minute.  Death  rate  constants  were 
calculated  for  the  first  two  hours  and  the  last  two 
hours  separately,  and  the  death  rate  constant  for 
the  first  two  hours  was  consistently  greater.  RH  and 
temperature  were  both  held  constant  for  these 
tests.  Studies  were  also  conducted  to  determine  the 
evaporation  rates  of  various  liquids  and  the  effects 
of  different  chemicals  on  the  evaporation  rate.  It 
was  determined  that:  ( 1 )  increase  of  air  tempera- 
ture will  increase  the  death  of  airborne  cells;  (2)  a 
decrease  in  relative  humidity  will  increase  the  bac- 
terial aerosol  death  rate;  (3)  the  rate  of  water 
evaporation  still  plays  an  important  role  in  the  via- 
bility of  airborne  cells  as  is  found  in  the  case  of  in- 
stantaneous death  of  bacterial  aerosols;  (4)  the  via- 
bility of  airborne  bacteria  is  affected  by  the 
presence  of  chemical  additives  due  to  their  effects 
upon  water  evaporation;  (5)  bacterial  aerosols 
from  sewage  treatment  plants  can  survive  a  long 
time  due  to  the  presence  of  chemical  additives. 
Because  of  these  factors,  bacteria  aerosols  should 
be  considered  as  a  potential  hazard  to  public 
health.  (Lo wry-Texas) 
W72-01882 


BIOLOGICAL  TREATMENT  OF  STRONG  IN- 
DUSTRIAL WASTE  FROM  A  FIBERBOARD 
FACTORY, 

Union  Allumettire,  Overboelar  (Belgium). 

Proceedings,  Industrial  Waste  Conference,  22nd, 
May  2,  3,  and  4,  1967.  p  884-891,  1  fig. 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes,  'Effluents,  Water  quality,  Activated 
sludge,  Trickling  filters,  Biochemical  oxygen  de- 
mand, Low  flow,  Suspended  load,  Survey,  On-site 
data  collections,  'Biological  treatment,  'Pulp 
wastes. 

Identifiers:  Fiberboard  plant,  Dender  River  (Belgi- 
um). 

A  fiberboard  factory  is  located  on  the  river  Dender 
into  which  wastewaters  are  discharged.  In  the 
manufacture  of  fiberboard,  the  'wet'  process  is 
used  and  the  resulting  wastewaters  can  be  very 
strong,  BOD  of  2,000  to  2,500  mg/l.  In  1955,  our 
company  undertook  a  research  program  to  deter- 
mine the  most  effective  waste  treatment  process.  In 
view  of  our  study  and  the  equipment  available,  the 
choice  narrowed  to  trickling  filters  or  activated 
sludge.  The  limited  space  and  the  availability  of 
some  unused  tanks  led  us  to  select  activated  sludge 
as  the  waste  treatment  process.  After  many  trials 
and  problems,  the  system  developed  into  full 
operation  and  is  providing  a  satisfactory  effluent. 
Due  to  the  variation  in  flows  of  the  river  Dender 
and  the  laws  controlling  discharges,  we  operate  the 
wastewater  treatment  plant  only  during  the  periods 
of  low  flows  (March  to  November).  The  company 
samples  the  water  quality  as  far  downstream  as 
20km.  on  a  weekly  basis.  So  far  this  treatment 
philosophy  is  having  a  good  effect,  no  offensive 
conditions  and  the  fish  are  returning  to  the  river. 
Total  investment  costs  are  $140,000  and  operating 
costs  have  decreased  from  $0.13  per  kg  BOD 
removed  in  1961  to  $0,071  per  kg  in  1966.  (Goess- 
ling-Texas) 
W72-0I885 


VIRUS  REMOVAL  BY  COAGULATION  WITH 
POLYELECTROLYTES, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-01886 


RECLAIMED  WASTE  WATER  FOR  GROUND- 
WATER RECHARGE, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

D.  C.  Baier,  and  G.  M.  Wesner. 

Water  Resources  Bulletin,  Vol  7,  No  5,  p  991- 

1001,  October  1971.  2  fig,  6  tab,  5  ref. 

Descriptors:       'Water       reuse,       'Groundwater 
recharge,  'Tertiary  treatment,  'Reclaimed  water, 
'California,  Water  quality,  Odor,  Taste,  Artificial 
recharge,  Injection  wells. 
Identifiers:  Trickling  filters. 

Reclaimed  trickling  filter  effluent  is  injectable  and 
does  not  cause  excessive  well  clogging.  Multi-cas- 
ing injection  wells  performed  very  satisfactorily. 
The  reclaimed  water  would  be  acceptable  for 
domestic  use  after  travel  through  500  feet  of  a  con- 
fined aquifer  in  that  bacteria,  virus  and  toxic 
material  were  consistently  absent,  but  the  odor, 
taste,  and  high  concentrations  of  dissolved  inor- 
ganics are  undesirable  characteristics.  Methods  to 
eliminate  the  odor  are  being  tested.  (Knapp-USGS) 
W72-02006 


GAS-PHASE  CATALYTIC  OXIDATION  OF 
PHENOL  IN  DILUTE  CONCENTRATIONS 
WITH  WATER  VAPOR, 

Delaware  Univ.,  Newark.  Dept.  of  Chemical  En- 
gineering. 
M.  A.  Walsh. 

Research  Report,  May,  1970.  65  p,  5  fig,  5  tab,  19 
ref,  5  append.  OWRR  A-014-DEL  ( 1 ). 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution treatment,  'Water  vapor,  'Phenols,  'Oxida- 
tion, Catalysts,  Copper,  Aluminum,  Gases,  Chemi- 
cal reactions,  Carbon  dioxide,  Analytical 
techniques,  Diffusion,  Water  chemistry. 

The  gas-phase  catalytic  oxidation  of  phenol  with  air 
in  dilute  concentrations  with  water  vapor  was  stu- 
died in  a  temperature  range  of  from  150  to  270 
degrees  C.  The  reaction  over  a  CuO  on  alumina 
catalyst  followed  first  order  kinetics  in  the  range  of 
reactant  conversion  (0  to  0.75)  examined.  The 
average  value  of  the  order  of  reaction  with  respect 
to  phenol  was  1 .084.  The  oxidation  was  complete 
to  carbon  dioxide  and  water  with  no  intermediate 
reaction  products  noted.  The  energy  of  activation 
for  this  reaction  was  about  7.22  kcal/g-mole- 
degrees  K.  The  results  of  this  work  were  found  to 
be  highly  reproducible.  No  decrease  in  catalyst  ac- 
tivity was  observed  over  a  four-month  period  of  ex- 
perimentation. No  diffusional  limitations  were 
present  in  the  transport  of  reaction  species  to  and 
from  the  catalyst  sites.  ( Woodard-USGS) 
W72-02050 


FEASIBILITY  OF  RECHARGING  TREATED 
SEWAGE  EFFLUENT  INTO  A  DEEP  SAND- 
STONE AQUIFER, 

Illinois  State  Water  Survey,  Urbana. 

R.J.  Schicht. 

Proceedings  of  the  National  Ground  Water  Quality 

Symposium,    Denver,    Colorado,    August    25-27, 

1971:   Ground    Water   Vol    9,    No    6,    p   29-34, 

November-December  1971.  5  fig,  1  tab,  10  ref. 

Descriptors:  'Artificial  recharge,  'Injection  wells, 
'Reclaimed  water,  'Water  reuse,  'Illinois,  Tertiary 
treatment,  Aquifers,  Aquifer  characteristics,  Water 
management  (Applied),  Permeability,  Sandstones. 

Artificial  recharge  with  tertiary  treated  sewage  ef- 
fluent is  suggested  as  one  remedial  measure  for 
projected  groundwater  deficits  in  the  Chicago  re- 
gion. A  deep  sandstone  aquifer,  and  improvement 
source  of  groundwater  in  the  region,  offers  the  best 
opportunity  for  artificial  recharge.  Recharge  will 
be  through  wells  because  the  aquifer  is  deeply  bu- 
ried. Expected  problems  in  maintaining  well  injec- 
tion capacity  were  studied  by  recharging  treated  ef- 
fluent through  formation  cores  of  the  sandstone. 
Recharge  rates  were  maintained  at  constant  heads 
for  several  days.  (Knapp-USGS) 
W72-02077 


COLLOID  FLOTATION  AND  ADSORBING 
COLLOID  FLOTATION, 

Northeastern     Univ.,     Boston,     Mass.     Dept.    of 
Chemistry. 
Barry  L.  Karger. 

Copy  available  from  NTIS  as  PB-205  001,  paper 
copy  $3.00;  microfiche  $0.95.  Final  Technical  Re- 
port, December  1970.  79  p,  30  fig,  69  ref.  EPA 
17010DBL. 

Descriptors:  'Waste  water  treatment,  'Flotation, 
'Ion  exchange,  'Separation  techniques,  'Water 
purification,  Surfactants,  Montmorillonite, 
Phosphates,  Colloids,  Cation  adsorption,  Kaolinite, 
Manganese,  Surface  tension. 
Identifiers:  Manganese  dioxide. 

Different  separation  processes  are  discussed  that 
have  potential  application  in  the  wastewater  treat- 
ment field-  ( 1 )  colloid  flotation  ( 2)  coagulation  of 
finely  divided  ion  exchange  resin  for  rapid  ion 
removal,  and  (3)  adsorbing  colloid  flotation.  For 
each  method,  the  implications  to  waste  water  treat- 
ment are  detailed,  and  potential  applications  are 
explored.  Colloid  flotation  can  be  successfully  em- 
ployed in  the  removal  of  clays  (kaolin  and  mont- 
morillonite) from  waste  water  streams.  There  is  a 
close  interrelationship  between  gas  bubble  diame- 
ter and  the  size  of  the  particle  being  removed.  Gas 
bubbles  of  1-2  mm  require  fully  dispersed  colloidal 
materials,  whereas  fine  bubbles  of  0.2  mm  required 
coagulated  sols  for  best  removal.  An  understanding 
of  the  mechanism  of  flotation  removal  can  be  ob- 
tained through  measurement  of  the  zeta  potentials 
of  the  colloidal  particles.  Rapid  and  total  ion 
removal  is  potentially  possible  with  the  use  of 
coagulated  mixed  ion  exchange  resins.  One  way  in 
which  this  might  be  accomplished  is  in  a  fluidized 
bed.  A  total  of  10  ppm  Cr..3  can  be  rapidly 
removed  from  aqueous  media  by  adsorption  on 
hydrous  manganese  dioxide  and  the  subsequent 
flotation  of  the  colloid.  The  manganese  dioxide  can 
be  generated  in  situ  by  the  standard  oxygenation 
reaction. 
W72-02105 


PROBLEMS  OF  INDUSTRIAL  RESIDUAL 
WATERS  IN  THE  HOOGHLY  ESTUARY  ZONE 
(INDIA),  CONCRETELY  THE  ONES  FROM 
PAPER  PULP  AND  HYDROGENATED 
VEGETABLE  OIL  INDUSTRIES  (PROBLEMES 
D'EAUX  RESIDUAIRES  INDUSTRIELLES 
DANS  LA  ZONE  DU  HOOGHLY  ESTUARY 
(INDE),  NOTAMENT  DES  FABRIQUES  DE 
PATE  A  PAPIER  ET  D'HUILE  VEGETALE 
HYDROGENEE), 

Instutut  Central  de  Recherches  sur  les  Peches  In- 
terieures,  Barrackpore  (India). 
For  primary  bibliographic  entry  see  Field  05B. 
W7  2-02208 


RENOVATING  SEWAGE  EFFLUENT  BY 
GROUND-WATER  RECHARGE, 

Agricultural  Research  Service,  Phoenix,  Ariz. 
Water  Conservation  Lab. 
H.  Bouwer,  J.  C.  Lance,  and  R.  C.  Rice. 
In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-  23,  1 97 1 ,  Tempe,  Vol  1 ,  p  225-244,  1 97 1 . 
3  fig,  1  tab,  1 4  ref. 

Descriptors:  'Sewage  effluents,  'Waste  water 
treatment,  'Groundwater  recharge,  'Infiltration, 
'Tertiary  treatment,  Arizona,  Arid  lands,  Pilot 
plants,  Water  chemistry,  Water  purification,  Water 
quality  control,  Irrigation  water,  Municipal  wastes, 
Economic  feasibility,  Observation  wells. 
Identifiers:  'Salt  River  Valley,  'Recharge  basins. 

Sewage  effluent  is  commonly  used  for  the  irrigation 
of  crops  that  are  not  consumed  raw.  Due  to  con- 
tinued population  growth  in  the  Salt  River  Valley, 
Arizona,  economic  reuse  of  municipal  waste  waters 
is  becoming  essential.  The  Salt  River  bed  has  about 
3  ft  of  fine  loamy  sand  underlain  by  sand  and  gravel 
layers  to  great  depth  and  a  groundwater  table  at 
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about  10  ft  depth.  These  conditions  are  very 
favorable  for  high-rate  waste  water  reclamation  by 
groundwater  recharge.  The  activated  sludge  plant 
in  Phoenix  will  probably  be  discharging  250  mgd  by 
the  year  2000.  At  4.5  ft  average  annual  water  use, 
this  could  irrigate  about  70,000  acres,  possibly 
more  than  agriculture  will  need  at  that  time.  A 
sewage  effluent  renovation  pilot  project  was 
located  about  1 .5  miles  from  the  plant.  It  contains  6 
parallel  recharge  basins  20  to  700  ft  each,  spaced 
20  ft  apart.  The  basins  were  covered  by  grass, 
gravel  or  were  left  bare.  Observation  wells  were  in- 
stalled at  various  locations  in  the  area.  Results  in- 
dicated that  infiltration  rates  were  fastest  in  the 
grassy  basins.  Phosphate,  Nitrogen  and  median 
fecal  coliform  levels  were  all  lower  after  this  form 
of  tertiary  treatment.  Practical  details  of  the  appli- 
cation of  this  water  reclamation  method  in  the  Salt 
River  Valley  are  outlined.  Costs  would  be  5  dol- 
lars/af,  less  than  1/10  the  equivalent  costs  of  in- 
plant  tertiary  treatments.  (Casey-Arizona) 
W72-02226 

5E.  Ultimate  Disposal  of  Wastes 


MODEL  STUDIES  OF  OUTFALL  SYSTEMS 
FOR  DESALINATION  PLANTS  (PART  I  - 
FLUME  STUDY), 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

F.  M.  Holly,  Jr.,  and  J.  L.  Grace,  Jr. 
For  sale  by  Supt.  of  Documents  U.S.  Govt.  Printing 
Office,  Washington,  D.C.  20402  -  Price  $0.65.  Of- 
fice of  Saline  Water  Research  and  Development 
Progress  Report  No.  714,  August  1971.  57  p,  17 
fig,  3  tab,  22  ref.  Contract  14-30-2656. 

Descriptors:    *Brine    disposal,    *Outlets,    *Saline 
water,      *Water      pollution      effects,      Effluents, 
Desalination,    Discharge    (Water),    Waste    water 
disposal,  *Model  studies,  Diffusion,  Flumes. 
Identifiers:  *Ecology,  *Effluents. 

Flume  studies  were  conducted  to  evaluate  the 
degree  of  mixing  attainable  through  the  use  of  a  dif- 
fuser located  on  the  estuary  or  ocean  floor  beyond 
the  surf  zone.  The  dense  brine  is  discharged  verti- 
cally through  circular  ports  into  a  uniform  and 
steady  crosscurrent.  The  prototype  conditions 
which  were  modeled  or  simulated  were  (a)  0.1  to 
1.0  knot  ambient  velocity,  (b)  8  to  20  fps  port 
discharge  velocities,  (c)  density  difference  between 
brine  and  ambient  fluid  of  0.0045  to  0.26  g/cc.  and 
(d)  port  diameters  of  3,  6  and  9  inches.  Tests  were 
conducted  in  a  l:20-scale  uniform  flow  flume  to 
evaluate  the  effects  of  port  diameter,  brine  flow 
rate,  density  differential  and  ambient  velocity  on 
the  geometry  and  mixing  characteristics  of  a  dense 
jet  discharged  vertically  through  a  single  port.  Tests 
using  a  multiple-port  diffuser  verified  that  linear  su- 
perposition of  single-port  results  can  be  used  to 
predict  multiple-port  mixing  characteristics.  A 
multiple-port  diffuser  has  a  significant  advantage 
over  a  simple  outfall  pipe  in  keeping  high  concen- 
trations of  dissolved  ions  away  from  the  ocean 
floor.  (OSW  abstract) 
W72-01838 


THE  DE-WATERING  OF  DIGESTED  SLUDGE 
USING  SYNTHETIC  FILTERING  AGENTS, 

Stuttgart  Univ.  (West  Germany). 

O.  Tabasaran. 

Water  Research,  Pergamon  Press,  1971,  Vol  5,  p 

61-70.  11  fig,  8  ref. 

Descriptors:  'Sludge  disposal,  "Dewatering,  *  Fil- 
tration, Flocculation,  Mixing,  Compressibility, 
Laboratory  tests,  Data  collection,  *Waste  disposal, 
Coagulation. 

Identifiers:  *  Polymer  filtering  agents,  Specific  re- 
sistance, Dilution. 

Now  that  wastewaters  can  be  treated  economically, 
the  problem  that  remains  is  that  of  disposal  of  the 
resulting  sludge.  This  laboratory  conducted  a 
number  of  experiments  to  determine  the  effective- 


ness of  polymers  in  enhancing  the  de-watering 
characteristics  of  digested  sewage  sludge.  The  use 
of  the  cationic  'Sedipur-KA'  greatly  accelerated 
separation  of  water  from  the  solids.  The  most  effec- 
tive coagulation,  with  less  than  optimum  dosages, 
resulted  only  after  a  sufficient  mixing  time.  When 
the  optimum  amount  of  polymer  was  used,  the  ef- 
fect of  mixing  time  was  insignificant.  The  quantity 
of  filtering  agent  used  has  a  considerable  influence 
on  speed  of  filtration,  specific  resistance  and  sludge 
compressibility.  There  is  an  optimum  dosage  of 
polymer  which  is  specific  to  the  type  of  sludge 
which  provides  the  best  flocculation  and  hence  the 
most  rapid  dewatering.  Dilution  of  the  sludge  prior 
to  polymer  addition  reduced  the  solids  content  and 
reduced  the  effectiveness  of  the  dewatering 
process.  The  organic  content  of  the  filtrate  was 
fairly  high  and  increased  as  the  amount  of  polymer 
filtering  agent  was  increased.  Therefore,  the  filtrate 
must  be  treated  before  discharge  into  the  receiving 
water.  (Goessling-Texas) 
W72-01846 


THEORETICAL     EVALUATION    OF    FILTER 
MODELING  EXPERIMENTS, 

Clarkson    Coll.    of   Technology,    Potsdam,    N.Y. 

Dept.  of  Civil  Engineering. 

Charles  R.  Ott,  and  Richard  H.  Bogan. 

Journal    of    the    Sanitary    Engineering    Division, 

Proceedings  of  ASCE,  Vol  96,  No  SA  2,  April 

1970,  p  455-465.  1  fig,  2  tab,  11  ref. 

Descriptors:  *Filtration,  *Waste  water  treatment, 
♦Mathematical   models,   Deposition   (Sediments), 
Porosity,  Particle  size,  Separation  techniques,  Flow 
rate,  Turbidity,  Analytical  techniques. 
Identifiers:  'Suspended  solids. 

Although  rapid  sand  filtration  is  widely  practiced, 
the  actual  fundamental  processes  involved  have 
escaped  definition.  A  better  understanding,  and  a 
quantitative  application  of  the  basic  mechanisms, 
principles,  and  functional  characteristics  of  the  fil- 
tration process,  has  been  the  goal  of  many  in- 
vestigations. As  a  result,  mathematical  models  have 
been  formulated,  purportedly  describing  the 
process  of  filtration  with  respect  to  Lambda,  the 
impediment  modulus,  Sigma,  the  specific  deposit, 
and  C,  the  concentration  of  suspended  particles  at 
depth  L.  Evaluations  of  Lambda,  Sigma,  and  C  by 
current  practices  were  found  to  be  subject  to 
severe  limitations.  Theoretical  calculations  of  par- 
ticulate volumetric  concentration  presently  form 
the  basis  for  evaluations  of  Lambda  and  Sigma. 
Direct  measurements,  obtained  from  presently 
available  particle  size  counting  devices,  seem  to 
present  significant  advantages  over  present  approx- 
imation techniques.  An  equation  was  formulated 
for  the  calculation  of  Lambda,  since  present 
methods  are  subject  to  considerable  errors.  Initial 
bed  porosity,  a  significant  factor  of  influence  of 
Lambda,  was  found  amenable  to  step  changes  to 
avoid  the  difficulties  of  establishing  a  series  of 
exact  replicate  filters  or  returning  a  single  filter  to 
its  original  state.  (Lowry-Texas) 
W72-01859 


COAGULATION  OF  ACTIVATED  CARBON 
SUSPENSIONS, 

Northwestern  Univ.,  Evanston,  111. 

Raymond  D.  Letterman,  Robert  S.  Gemmell,  and  J. 

E.  Quon. 

Journal  of  the  American  Waterworks  Association, 

Vol  62,  No  10,  Oct  1970,  p  652-658.  9  fig,  3  tab,  8 

ref. 

Descriptors:  "Coagulation,  *Separation 

techniques,  "Activated  carbon,  Flocculation,  Mix- 
ing, Turbulence,  Turbidity,  Alkalinity,  Hydrogen 
ion  concentration,  Adsorption,  *Waste  water  treat- 
ment. 
Identifiers:  "Alum. 

Batch,  laboratory  scale  tests  were  conducted  to 
determine  the  effects  of  powdered  activated  car- 
bon on  the  alum  coagulation  turbidity  removal 
process.   The   study   was   limited   to  carbon   and 


kaolin  suspensions.  Residual  turbidities  were  mea- 
sured for  different  combinations  of  alum  dose,  ini- 
tial concentrations  of  carbon  and  kaolin,  and  al- 
kalinity. pH  for  each  series  of  observations  was 
held  at  some  constant  value.  At  pH  7.0  and  al- 
kalinity of  2  mg/l  for  carbon  suspension,  the  alum 
dose  associated  with  the  first  zone  of  coagulation 
was  not  particularly  sensitive  to  initial  carbon  con- 
centration. However,  minimum  residual  turbidity 
was  found  to  increase  with  increasing  initial  carbon 
concentration.  Alum  dosage  required  to  produce  a 
residual  turbidity  of  one  unit  varied  from  5.8  mg/l 
for  5  mg/l  carbon  suspensions  to  12.2  mg/l  for  500 
mg/l  carbon  suspensions.  Alum  required  to  reach 
the  first  coagulation  zone  in  a  50  mg/l  carbon 
suspension  with  initial  alkalinity  of  2  mg/l  increased 
with  increasing  pH,  with  optimum  pH  dependent 
on  the  alkalinity.  In  kaolin  suspensions,  alum 
dosage  for  suspensions  without  carbon  was  slightly 
higher  than  the  dosage  required  for  suspensions 
with  carbon.  (Lowry-Texas) 
W72-01862 


RADIOACTIVE  WASTES-THEIR  TREATMENT 
AND  DISPOSAL, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-01871 


SUBSURFACE  DISPOSAL  OF  LIQUID  INDUS- 
TRIAL WASTES  IN  ALABAMA-A  CURRENT 
STATUS  REPORT, 

Alabama  Geological  Survey,  University. 

W.  E.  Tucker. 

Proceedings  of  the  National  Ground  Water  Quality 

Symposium,    Denver,    Colorado,    August    25-27, 

1971:   Ground   Water,   Vol   9,   No   6,   p    10-16, 

November-December  1971.  6  fig,  14  ref. 

Descriptors:  *Waste  water  disposal,  *Waste 
disposal,  "Injection  wells,  "Alabama, 

"Hydrogeology,  Aquifer  characteristics,  Aquifers, 
Water  pollution  control. 
Identifiers:  "Waste  disposal  wells. 

Four  subsurface  disposal  wells  have  been  drilled 
and  completed  in  Alabama.  It  is  a  policy  in 
Alabama  that  subsurface  disposal  is  permissible  for 
some  wastes  if  the  well  is  properly  designed  and 
completed  in  an  appropriate  geologic  environment 
and  if  conventional  methods  of  waste  treatment 
have  been  evaluated  and  proved  to  be  inadequate. 
The  Stauffer  well,  operating  at  75  gallons  per 
minute  and  500  psi,  is  the  only  subsurface  disposal 
system,  other  than  oilfield  brine  disposal  wells,  that 
is  currently  in  operation.  A  general  discussion  of 
the  geology,  drilling,  completion,  and  testing 
techniques  is  presented  for  the  geologic  provinces 
involved  in  disposal  well  operations  in  Alabama. 
(Knapp-USGS) 
W7  2-02075 


SUBSURFACE  STORAGE  AND  DISPOSAL  IN 
ILLINOIS, 

Illinois  State   Water  Survey,   Urbana.   Hydrology 

Section. 

H.F.Smith. 

Proceedings  of  the  National  Ground  Water  Quality 

Symposium,    Denver,    Colorado,    August    25-27, 

1971:   Ground   Water,   Vol   9,   No   6,   p   20-27, 

November-December  1971.  3  dig,  1  1  ref. 

Descriptors:  "Injection  wells,  "Waste  water 
disposal,  "Underground  storage,  "Illinois,  Water 
pollution  control.  Aquifers,  Aquifer  charac- 
teristics, Brines,  Industrial  wastes.  Regulation, 
Legislation. 

Identifiers:  "Underground  gas  storage,  "Waste 
disposal  wells. 

Both  liquids  and  gases  are  stored  in  underground 
strata  in  Illinois.  The  problem  of  disposal  of  fluid 
industrial  wastes  has  caused  greatest  concern,  espe- 
cially for  the  possible  effects  of  groundwater  quali- 
ty. Necessary  precautions  have  been  established  in 
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the  requirements  of  the  Illinois  Environmental  Pro- 
tection Agency  (IEPA)  which  has  authority  to  con- 
trol, prevent,  and  abate  pollution  of  streams,  lakes, 
ponds,  and  other  surface  and  underground  waters 
in  the  State.  Sandstone,  limestone,  and  dolomite 
are  most  commonly  considered  as  disposal  reser- 
voirs in  Illinois.  From  well  cores  of  such  forma- 
tions, laboratory  studies  defining  the  rate  of  fluid 
movement,  porosity,  and  permeability  and  the 
pressure  distribution  within  the  aquifer.  There  are 
24  underground  gas  storage  projects.  Gas  injection 
pressures  of  approximately  0.55  psi  per  foot  are 
often  used.  Secondary  recovery  by  water  flooding 
accounted  for  73.4  percent  of  the  total  oil  produc- 
tion in  Illinois  during  1968.  In  that  year  there  were 
880  active  projects  in  Illinois  with  13.107  water  in- 
jection wells  that  injected  2581  million  gallons  of 
water.  (Knapp-USGS) 
W72-02076 


AGRICULTURAL  UTILIZATION  OF  SEWAGE 
EFFLUENT  AND  SLUDGE,  AN  ANNOTATED 
BIBLIOGRAPHY, 

Robert  S.  Kerr  Water  Research  Center,  Ada,  Okla. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-02104 


DISPOSAL  OF  REFUSE  OR  DEAD  ANIMALS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  2-02 123 


THE  DISPOSAL  OF  AGRICULTURAL  WASTE, 

D.  Gowan. 

Effluent  and  Water  Treatment  Journal,  p  368-372, 

July,  1971.  I  tab,3ref. 

Descriptors:  *Sewage  treatment,  *Sewage  disposal, 
*Farms,  *Farm  wastes,  Costs,  Cost  allocation, 
Benefits,  Economics. 

Many  local  British  authorities  prefer  the  'headage' 
system  of  assessing  charges  for  the  removal  of  farm 
wastes.  By  this  method  an  arbitrary  charge  is  ap- 
plied to  each  type  of  animal.  Local  authorities 
enjoy  two  advantages  from  the  'headage'  system: 
( 1 )  the  charge  may  persuade  farmers  to  disconnect 
from  the  public  sewer,  or  at  least  not  contemplate  a 
new  connection,  and  (2)  the  charge  is  excep- 
tionally easy  to  calculate  and  administer.  Due  to  a 
lack  of  adequate  technical  information,  this  ap- 
proach has  in  the  past  produced  highly  inequitable 
results.  However,  since  1966,  the  National  Far- 
mers' Union,  through  the  production  of  improved 
technical  information,  has  helped  reduce  local 
authority  charges,  thereby  placing  them  on  a  more 
equitable  basis.  Most  authorities  use  a  modified 
Mogden  formula  which  is  inaccurate  with  respect 
to  the  variable  strength  of  most  farm  sewages. 
Since  charges  should  be  related  to  the  cost  of 
reception  and  treatment  of  the  waste  at  the  sewage 
plant  involved,  greater  equity  could  be  achieved  if 
most  treatment  took  place  on  the  farm.  The 
processes  available  for  on-farm  sewage  treatment 
include  activated  sludge-extended  aeration  plants, 
high  rate  filters,  and  digesters.  (Settle-Wisconsin) 
W72-02142 


5F.  Water  Treatment  and 
Quality  Alteration 


EVALUATION  OF  EFFECT  OF  IMPOUND- 
MENT ON  WATER  QUALITY  IN  CHENEY 
RESERVOIR, 

Colorado  State  Univ.,  Fort  Collins. 

J.  C.  Ward,  and  S.  Karaki. 

Research  Report  No  25,  Sept  1969.  67  p,  38  fig,  19 

tab,  23  ref. 

Descriptors:  Effects,  'Impounded  waters,  *Water 
quality,  'Dissolved  solids,  Dissolved  oxygen, 
Evaporation  control,  Water  budget,  Water  chemis- 
try. Water  temperature,  Heat  budget,  Turbidity, 
♦Reservoir  evaporation,  Salinity,  Algae,  Stratifica- 
tion, Salt  balance,  Bibliographies. 


Identifiers:    USBR    Research   Contracts,   Cheney 
Dam,  Kans. 

A  study  was  conducted  to  determine  the  effect  of 
impoundment  on  the  quality  of  water  in  Cheney 
Reservoir  near  Wichita,  Kans.  The  results  showed 
that  an  increase  in  the  dissolved  solids  concentra- 
tion was  directly  related  to  evaporation.  On  an  an- 
nual basis,  42%  of  the  total  inflow  was  evaporated 
from  the  reservoir.  Evaporation  control  was  sug- 
gested for  controlling  dissolved  solids  concentra- 
tion; however,  this  would  cause  a  possibly  undesira- 
ble increase  in  reservoir  temperature  of  12  to  19 
deg  F.  The  biological  activity  within  the  reservoir 
did  not  seem  to  affect  the  water  quality  materially, 
although  some  odors  were  detected.  The  odor  ap- 
pears to  have  stabilized  at  a  threshold  number  of 
about  5.  The  effect  of  the  interaction  between 
micro-organisms  and  nutrients  was  characterized  in 
the  analysis  of  phosphates,  nitrates,  and  silica  con- 
centrations in  the  reservoir.  The  dissolved  oxygen 
saturation  decreased  from  100%  at  the  water  sur- 
face to  82%  at  25  ft  depth.  No  reservoir  stratifica- 
tion was  detected  during  the  period  of  data  collec- 
tion. (USBA) 
W72-0I773 


PRE-TREATMENT  BASIN  FOR  ALGAE 
REMOVAL, 

Menasha  Electric  and  Water  Utilities,  Wis. 
Andrew  J.  Marx. 

In:  Biology  of  water  pollution,  p  239-244.  Com- 
piled by  W.  M.  Ingram,  L.  E.  Keup,  and  K.  M. 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.  C,  1967.  1  fig,  2 
photos. 

Descriptors:  *Water  purification,  *Algal  control, 
*Water  supply,  ♦Basins,  Water  pollution  treat- 
ment, Copper  sulfate,  Odor,  Coliforms, 
Economics. 

Identifiers:  Lake  Winnebago  (Wis),  Menasha 
(Wis). 

Following  trials  with  a  small  pilot  plant,  the  Electric 
and  Water  Utility  Company  of  Menasha,  Wisconsin 
constructed  a  600  x  700  ft  pretreatment  basin  at 
the  mouth  of  Fox  River.  This  basin  permitted  algae 
control  by  a  solution  of  copper  sulfate,  prepared  by 
dissolving  500  lbs  of  copper  sulfate  and  1  qt  of  sul- 
furic acid  in  1 ,000  gallons  of  water  in  a  wooden 
tank.  The  tank  is  connected  to  a  small  liquid  feeder 
with  a  metering  device  to  deliver  2  ppm  of  copper 
sulfate.  This  water  pretreatment  eradicated  algae 
and  weeds,  decreased  the  turbidity,  reduced  odor 
and  coliform  organisms,  reduced  the  expense  on 
chemicals,  eliminated  the  anchor  ice,  and  greatly 
simplified  the  management.  In  1951  the  age  of  the 
installation  was  5  years.  (See  also  W72-01786) 
( Wilde-Wisconsin ) 
W72-018I4 


MINIMUM  DESIGN  STANDARDS  FOR  COM- 
MUNITY WATER  SUPPLY  SYSTEMS  (EXIST- 
ING STANDARD-FHA  4517.1)  (DRAFT  EN- 
VIRONMENTAL STATEMENT). 

Department  of  Housing  and  Urban  Development, 
Washington,  DC.  Assistant  Secretary  for  Housing 
Production  and  Mortgage  Credit. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  393D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  29,  1 97 1 .  74  p,  2  tab. 

Descriptors:  ♦Water  supply,  *Design  standards, 
♦Community  development,  *  Environmental  ef- 
fects, *Water  distribution  (Applied),  Water  quality 
control,  Water  treatment,  Construction  materials, 
Pumping,  Water  storage,  Specifications,  Environ- 
mental engineering. 

Identifiers:  *Minimum  design  standards,  ♦Commu- 
nity water  supply  systems. 

The  purpose  of  the  draft  environmental  statement 
is  to  solicit  constructive  and  practical  alternatives 
to  the  existing  formulation  of  the  HUD  standards 
for  community  water  supply  systems.  The  principal 


impacts  of  the  standard  are:  ( 1 )  It  assures  water 
supply  facilities  which  will  deliver  a  satisfactory 
and  continuous  supply  of  safe  potable  water  to 
housing  developments  and  subdivisions;  (2)  It  pro- 
vides for  meeting  recognized  standards  of  quality 
for  chemical,  physical  and  bacteriological  content 
of  water;  and  (3)  It  protects  the  user  from  water 
that  is  excessively  hard  or  corrosive.  The  standards, 
per  se,  do  not  present  any  adverse  environmental 
effects.  (Poertner) 
W72-01822 


INVENTORY  AND  PROBLEM  DELINEATION, 
PHASE  I  REPORT,  REGIONAL  WATER 
SUPPLY  AND  WASTEWATER  DISPOSAL  STU- 
DY. 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-01830 


IMPROVING   MUNICIPAL  WATER  SUPPLIES 
IN  COLORADO  BY  DESALTING, 

URS  Research  Co.,  San  Mateo,  Calif;  and  White 
(Ken  R.)  Co.,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  03A. 
W7  2-0 1839 


VIRUS  INACTIVATION  DURING  PHOSPHATE 
PRECIPITATION, 

Dept.  of  Health,  Education  and  Welfare,  Cincin- 
nati, Ohio.  Bureau  of  Solid  Waste  Management. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-01852 


SENSORY  EXAMINATION  OF  MINERALIZED, 
CHLORINATED  WATERS, 

California  Univ.,  Davis.  Dept.  of  Food  Science  and 

Technology. 

R.  M.  Pangborn,  R.  E.  Baldwin,  and  I.  M.  Trabue. 

Journal  of  the  American  Water  Works  Association, 

Vol  62,  No  8,  September  1970,  p  572-576,  6  fig,  I 

tab,  7  ref. 

Descriptors:      'Water     purification,      ♦Chlorine, 
♦Mineral  waters,  ♦Taste,  Odor,  Calcium,  Sodium, 
Magnesium,  Chloride,  Carbonate,  Sulfate,  Labora- 
tory tests.  Temperature. 
Identifiers:  Sensory  tests. 

Water  taste  is  affected  by  its  mineralization  and  the 
form  that  mineralization  takes,  such  as  chloride, 
sulfate,  and  carbonate.  An  extensive  research  pro- 
gram has  been  undertaken  to  measure  consumer 
acceptance  of  high  mineral  waters  with  the  in- 
troduction of  chlorine  as  an  added  stimuli.  The 
data  collected  indicate  that  the  characteristic  taste 
of  chlorine  in  solution  can  be  modified  con- 
siderably by  the  specific  dissolved  minerals  in  the 
water.  Although  results  from  relatively  simple, 
model  systems  used  herein  would  be  somewhat  dif- 
ferent in  a  natural  drinking  water  containing  a 
wider  variety  of  dissolved  minerals,  as  well  as  or- 
ganic matter,  the  data  provide  an  insight  on  the  in- 
teractive effects  of  solution  temperature  and 
chlorine  concentration.  (Goessling-Texas) 
W72-01868 


THE  BIOCHEMICAL  ASPECTS  OF  AEROBIC 
BACTERIAL  GROWTH, 

Dow  Chemical  Co.,  Midland,  Mich.  Biochemical 

and  Chemical  Research  Labs. 

W.  H.  Riley,  and  M.  D.  Rickard. 

Proceedings,  Industrial  Waste  Conference,  20th, 

May  4,  5,  and  6,  1965,  p  235-247,  10  fig,  3  ref. 

Descriptors:  ♦Water  treatment,  ♦Aerobic  bacteria, 
♦Bacteria,  ♦Growth  stages,  Growth  rates,  Proteins, 
Laboratory  tests,  Pure  culture,  ♦Aerobic  condi- 
tions, Microorganisms,  Waste  water  treatment. 
Identifiers:  Biochemical  changes,  DNA,  RNA,  Sub- 
strate utilization  rate. 

To  obtain  a  better  understanding  of  the  environ- 
mental  control   of  bacterial   growth   a  series  of 
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boratory  experiments  have  been  conducted. 
EROBACTER  aerogenes  ATCC  no.  8303  cul- 
res  were  used  throughout  these  experiments, 
■riodically  throughout  the  life  of  the  cultures, 
easurements  of  DN A,  RN A  and  protein  were  ob- 
ined.  It  was  found  that  the  innoculation  of  the 
ilture  into  the  medium  initiates  a  chain  of 
ochemical  events  that  results  in  cellular  changes, 
he  cell  mass,  DNA,  RNA  and  protein  increase 
jring  the  lag  phase.  It  is  felt  that  this  cell  diffentia- 
on  is  responsible  for  the  delay  in  cell  division  (lag 
nase).  During  the  log  growth  phase,  the  increase 
i  population  and  mass  soon  changes  the  environ- 
ent  until  it  can  no  longer  support  the  logorithmic 
icrease  in  cellular  material.  At  this  point  by  some 
lechansism,  as  yet  unknown,  the  cell  abruptly 
ops  log  growth  and  enters  a  period  of  selective 
lythesis.  RNA  synthesis  stops  completely  and 
rotein  synthesis  is  temporarily  halted.  The  period 
f  arithmetic  growth  that  follows  represents  the 
ontinued  increase  in  cellular  material  that  is 
ecessary  to  return  to  the  biochemical  composition 
f  the  resting  phase  cell.  The  characteristic  pat- 
ens of  cell  division  observed  in  bacterial  popula- 
ons  in  liquid  culture  is  a  consequence  of  the  con- 
ersion  between  two  general  physiological  states: 
hat  of  the  dividing  cell  and  the  resting  cell.  (Goess- 
jng-Texas) 
V72-01870 


)ETERMINING     CHLORINE     DIOXIDE     AND 

:hlorite, 

Newcastle  and  Gateshead  Water  Co..  Newcastle- 

ipon-Tyne  (England). 

^.T.Palin. 

lournalof  the  American  Water  Works  Association, 

/ol  62,  No.  6,  June  1970,  p  483-484,  3  ref. 

Descriptors:  *Water  purification,  Laboratory  tests, 
Analytical  techniques,  Public  health,  Hazard,  *Dis- 
nfection,  *Chlorination,  Water  treatment. 
Identifiers:  "Chlorine  dioxide,  Reagents,  *Chlonte. 

Chlorine  dioxide  is  being  increasingly  used  as  a 
ivater  disinfectant.  Residual  chlorine  dioxide  may, 
however,  be  accompanied  by  traces  of  chlorite, 
which  carries  a  possible  health  hazard.  In  determin- 
ing chlorine  dioxide  in  water  by  the  DPD  method, 
residuals  previously  regarded  as  chlorine  dioxide 
could  be  due  to  chlorite.  A  modification  to  the 
DPD  method  was  made  previously  which  meets  the 
requirment  to  accurately  determine  the  concentra- 
tions of  the  several  chlorine  compounds  in  water  as 
the  result  of  chlorine  dioxide  addition.  A  detailed 
discussion  of  the  modified  DPD  method  is 
presented.  The  reagents  required  and  procedures 
for  preparing  these  reagents  are  presented.  The 
laboratory  procedures  for  measuring  chlorine  diox- 
ide, free  chlorine  and  chlorine  dioxide, 
monochloramine,  dichloramine  and  total  available 
chlorine  (including  chlorite),  is  given.  The  calcula- 
tions to  determine  concentrations  of  each  com- 
pound are  shown.  (Goessling-Texas) 
W72-01873 


Much  research  has  been  done  on  methods  of 
eliminating  the  public  health  hazard  of  pathogenic 
viruses  in  water.  Attention  has  been  directed 
recently  to  the  use  of  polyelectrolytes  for  the  treat- 
ment of  water  and  waste.  Polyelectrolytes  have  also 
been  used  for  removing  viruses  from  water.  A  study 
has  been  undertaken  to  determine  the  benefits  of 
using  polyelectrolytes  in  conjunction  with  alu- 
minum sulphate  as  a  coagulant  for  removing 
viruses.  The  results  of  these  experiments  are:  ( 1 ) 
the  cationic  polyelectrolyte  performed  more  ac- 
ceptably than  the  anionic  or  nonionic  ones;  (2)  the 
action  of  polyelectrolytes  as  primary  coagulants 
was  salt  dependent;  ( 3 )  in  instances  of  poor  coagu- 
lation, cationic  polyelectrolytes  exerted  a  benefi- 
cial effect  on  the  formation  of  floes  and  the 
removal  of  viruses;  (4)  virus  removals  under  all  cir- 
cumstances were  less  than  the  99%  plus  which  is 
usually  considered  acceptable;  and,  (5)  in  in- 
stances of  adequate  coagulation,  cationic  polyelec- 
trolytes did  not  increase  virus  removal  beyond  that 
obtained  with  aluminum  sulphate  or  ferric  sulphate 
alone.  (Goessling-Texas) 
W72-01886 

A    CRITICAL    EXAMINATION    OF    BATHING 
WATER  QUALITY  STANDARDS, 

Tufts  Univ.,  Medford,  Mass.  Dept.  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-01997 

COMPARISON  OF  PLANT  WATER  QUALITY 
TO  PROPOSED  WATER  QUALITY  STANDARD, 

Sunflower  Army  Ammunition  Plant,  Lawrence, 
Kans. 

H.  A.  Jacob,  Jr. 

Available  from  NTIS,  Springfield  Va  2215 1-AD 
7285  11 -$3.00,  $0.95  in  microfiche.  Hercules  In- 
corporated Sunflower  Army  Ammunition  Plant 
Final  Report  SUN  143-10,  July  1971.61  p,  13  tab, 
3  chart,  2  ref,  3  append.  DOZ  Contract  DA-11- 
173-AMC-42(A). 

Descriptors:  'Water  pollution  sources,  *Pollutant 
identification,  *Water  quality,  *Standards,  ♦Indus- 
trial water,  Kansas,  Chemical  analysis,  Water  quali- 
ty control,  Sampling,  Data  collections,  Chemical 
reactions. 
Identifiers:  Ammunition  Plant. 

A  program  of  sampling  and  testing  incoming  and 
outgoing  waters  of  the  Sunflower  Army  Ammuni- 
tion Plant  in  Lawrence,  Kansas,  was  conducted  for 
conformity  with  the  requirements  set  forth  in 
APSA  Regulation  dated  July  16,  1970,  ARMY 
PROGRAMS  WATER  QUALITY  STANDARDS. 
All  incoming  and  outgoing  plant  waters  were 
analyzed  for  67  constituency  during  the  period 
September  1970  to  February  1971.  Those  water 
characteristics  which  the  Sunflower  Plant,  through 
its  operation,  caused  to  exceed  or  to  approach  the 
APSA  standards  are  tabulated.  ( Woodard-USGS) 
W72-02082 


STREAM  POLLUTION,  WASTE  WATER,  AND 
WATER  TREATMENT. 

Federal  Water  Pollution  Control  Administration, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01786 


VIABILITY  OF  LONG-STORAGED  AIRBORNE 
BACTERIAL  AEROSOLS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  and  Mechani- 
cal Engineering. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-0I882 

VIRUS  REMOVAL  BY  COAGULATION   WITH 
POLYELECTROLYTES, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 

R.  T.  Thorup,  D.  F.  Trentworth.  F.  P  Nixon,  and 

O.  J.  Sproul. 

Journal  of  the  American  Water  Works  Association, 

Vol  62,  No.  2,  February  1970,  p  97-101,  5  tab,  12 

ref. 

Descriptors:     *Water    treatment,     *Waste    water 

treatment,    'Coagulation,    'Viruses,    Laboratory 

tests,     Bacteriophage,     Ions.     Calcium     chloride, 

•Electroytes. 

Identifiers:  'Polyelectrolytes,  Poliovirus. 


OBJECTIVES  AND  METHODS  OF  DATA 
PROCESSING  AND  ANALYSIS  IN  THE  WATER 
TREATMENT  CONTEXT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-02128 

5G.  Water  Quality  Control 

WATER  GEOCHEMISTRY  OF  MINING  AND 
MILLING  RETENTION  IN  THE  NEW  LEAD 
BELT'  OF  SOUTHEAST  MISSOURI, 

Missouri  Univ.,  Rolla.  Water  Resources  Research 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01692 

BIOLOGY  OF  WATER  POLLUTION:  A  COL- 
LECTION      OF      SELECTED      PAPERS      ON 


ECOLOGY  OF  PLANT  SAPROBIA, 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01793 


ECOLOGY  OF  ANIMAL  SAPROBIA, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-01799 


WATER  QUALITY  REQUIREMENTS  FOR 
RECREATIONAL  USES, 

Public  Health  Service,  Washington,  D.  C. 
Albert  H.  Stevenson. 

In:  Biology  of  water  pollution,  p  195-198.  Com- 
piled by  W  M  Ingram,  L  E  Keup,  and  K  M 
Mackenthun,  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D  C,  1967. 

Descriptors:  'Water  quality,  'Standards,  'Recrea- 
tion, Pennsylvania,  Legislation,  Swimming,  Fishing, 
Shellfish,  Camping,  Boating,  Great  Lakes. 
Identifiers:  Potomac  River  Basin,  Ohio  River  Basin, 
Tennessee  River  Basin,  Upper  Mississippi  River 
Areas. 

Recreational  water  use  includes  bathing,  fishing, 
camping  and  boating.  Standards  for  bathing  water 
quality  specify  a  restricted  density  of  coliform  or- 
ganisms and  require  the  absence  of  toxic  sub- 
stances, acids,  floating  solids,  oil,  and  sludge 
deposits.  Fishing  grounds  should  have  adequate 
fish  food  sources,  an  adequate  concentration  of  dis- 
solved oxygen,  and  be  free  from  toxicants  and  or- 
ganic sludge  blankets.  Water  used  exclusively  for 
camping  and  boating  should  have  additional 
requirements-prevention  of  nuisance  conditions 
and  protection  of  coatings  and  hulls  of  floating 
craft  from  deterioration.  (See  also  W72-01786) 
(Wilde-Wisconsin) 
W72-01807 


TRANSFORMATIONS  OF  IRON  BY  BACTERIA 
IN  WATER, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-01811 


WATER  QUALITY  MANAGEMENT  PLANNING 
IN  SOUTH  CAROLINA:  A  PLANNING 
MANUAL. 

South  Carolina  State  Planning  and  Grants  Div., 

Columbia.  Community  Affairs  Section. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-01825 

NAVIGATION  PROJECT,  NEWARK  BAY, 
HACKENSACK  AND  PASSAIC  RIVERS,  NEW 
JERSEY,  (FINAL  ENVIRONMENTAL  STATE- 
MENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-01826 


PRELIMINARY  STUDY  OF  THE  DEVELOP- 
MENT OF  WATER  RESOURCES  OF  THE  HU- 
MACAO  SUB-REGION,  PUERTO  RICO. 

Black  and  Veatch  International,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-01829 


MODEL    STUDIES    OF    OUTFALL    SYSTEMS 
FOR     DESALINATION     PLANTS    (PART     I 
FLUME  STUDY), 

Army   Engineer   Waterways   Experiment   Station, 
Vicksburg,  Miss. 
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For  primary  bibliographic  entry  see  Field  05E. 
W72-01838 


AERATOR  PERFORMANCE  IN  NATURAL 
STREAMS, 

Rutgers-The  State  Univ.,  New  Brunswick,  N.J. 
Shaw  L.  Yu. 

Journal  of  the  Sanitary  Engineering  Division, 
Proceedings  of  ASCE,  Vol  96,  No.  SA  5,  October 
1970,  p  1099-1 1 14.  8  fig,  2  tab,  12  ref. 

Descriptors:  'Aeration,  *Streamflow,  *Saturation, 

Flow  rates,  Rivers,  Velocity,  Mixing,  Turbulence, 

Temperature,     Dissolved     oxygen,     Efficiencies, 

Sampling,  Design  criteria,  Water  pollution  control, 

New  Jersey. 

Identifiers:  'Oxygen  transfer  rates,  *Passaic  River 

(NJ). 

Field  tests  of  both  mechanical  aeration  and  dif- 
fused air  aeration  were  conducted  on-stream  on  the 
Passaic  River.  Cross  section  dissolved  oxygen  and 
stream  velocity  traverses  were  taken  100  ft  up- 
stream and  downstream  and  at  IS  to  20  different 
locations  throughout  the  section.  Logitudinal  DO 
traverses  were  taken  at  intervals  from  1 000  to  3000 
ft,  starting  50,000  ft  downstream  and  1000  to  5000 
ft  upstream  of  the  aerator  site.  Oxygen  transfer  effi- 
ciencies for  both  surface  mechanical  aerators  and 
diffused  air  aerators  operating  in  a  natural  stream 
were  found  to  be  substantially  lower  than  those 
found  in  aeration  basins  or  lagoons.  Under  stan- 
dard conditions  for  low  flows,  average  transfer 
rates  of  2.1  lbs  of  oxygen/HP-hr  for  mechanical 
aeration  and  1 .2  lbs  oxygen/HP-hr  for  diffused  air 
aeration  were  obtained.  Use  of  average  upstream 
and  downstream  DO  values  in  estimating  the  DO  at 
the  aerator  was  found  to  give  satisfactory  results  as 
long  as  a  proper  sampling  distance  was  used.  Un- 
derstanding of  the  particular  method  used  to  deter- 
mine the  driving  force  was  therefore  demonstrated 
to  be  essential  to  the  interpretation  of  the  results.  A 
general  efficiency  increase  for  both  aerators  was 
noted  with  increasing  river  discharge,  with  the 
mechanical  aerator  oxygen  transfer  coefficient  k, 
increasing  substantially  for  high  average  stream 
velocities.  Simple  procedures,  and  examples  of 
them,  were  suggested  to  aid  in  converting  the  com- 
mercially specified  standard  condition  transfer 
rates  to  actual  conditions  in  order  to  facilitate 
design  computations.  (Lowry-Texas) 
W72-01842 


PILOT  MECHANICAL  AERATION  STUDIES 
OF  THE  JACKSON  RIVER  IN  COVINGTON, 
WEST  VIRGINIA, 

West  Virginia  Pulp  and  Paper  Co.,  Covington. 
O.  B.  Burns,  Jr.,  D.  J.  O'Connor,  and  J.  P.  St.  John. 
Proceedings,  Industrial  Waste  Conference,  21st, 
May  3,  4,  and  5,  1966,  p  799-814.  8  fig,  3  tab,  4  ref. 

Descriptors:  *  Water  quality  control,  *Pulp  wastes, 
Waste  water  treatment,  Effluents,  Pulp  and  paper 
industry,  Activated  sludge,  Dissolved  oxygen, 
Biochemical  oxygen  demand,  Aeration,  Low  flow, 
Efficiency,  On  site  investigations,  West  Virginia, 
Industrial  wastes,  Pollution  abatement. 
Identifiers:  *Covington  (W  Va). 

The  program  for  developing  an  adequate  pollution 
abatement  program  for  the  Covington  Mill  of  West 
Virginia  Pulp  and  Paper  has  undergone  many 
changes  during  the  past  several  years.  The  ac- 
tivated sludge  secondary  treatment  plant  of  the  mill 
is  operating  at  peak  efficiency.  However,  marginal 
DO  values  are  sometimes  observed  in  the  Jackson 
River  during  periodic  and  severe  drought  flow  con- 
ditions. A  pilot  program  of  mechanical  aeration  for 
the  river  in  areas  of  depressed  water  quality  was  in- 
stituted during  1963.  Two  raft-mounted  15  HP  tur- 
bine aerators  were  installed  on  pontoons  approxi- 
mately 1.8  miles  below  the  mill.  The  areators  were 
operated  in  parallel  from  August  through 
November.  A  river  sampling  program  was  con- 
ducted during  the  period  of  aeration.  The  aeration 
units  performed  satisfactorily  and  as  expected.  The 
mean  standard  efficiency  observed  during  this  sur- 
vey period  was  2.15  lbs  02/HP-hr  at  20  deg  C  and 


zero  input  DO.  Efficient  use  was  made  of  the  ox- 
ygen transferred  to  the  stream.  An  accelerated 
BOD  removal  rate  was  observed  downstream  from 
the  aerators  due  primarily  to  increased  stabilization 
resulting  from  the  addition  of  DO  to  previously 
depleted  waters.  The  investigation  of  stream 
mechanical  aeration  had  an  associated  cost  of 
$8,500  exclusive  of  aerator  purchases  and  consult- 
ing fees.  (Goessling-Texas) 
W72-01845 


REEVALUATION  OF  PRADO  WATER  QUALI- 
TY OBJECTIVES, 

Orange  County  Water  District,  Santa  Anna,  Calif. 

D.  C.  Baier. 

Journal  of  the  American  Water  Works  Association, 

Vol  62,  No  2,  p  106-1  12,  February  1970.  12  tab.  14 

ref. 

Descriptors:  *Water  quality,  'Watersheds,  'Water 
users,  Cultivated  lands,  Industrial  use,  Domestic 
water,  Salinity,  Hardness,  Total  dissolved  solids, 
Economics,  Water  softening,  Sodium,  California, 
Water  pollution  control. 

Orange  County's  social  and  economic  proportions 
have  been  profoundly  modified  since  the  Prado 
water  quality  objectives  were  first  established  in 
1956.  Similarly,  the  water  use  patterns  have  been 
modified  from  irrigated  agriculture  to  urban  and  in- 
dustrial uses.  The  water  quality  requirements  of  the 
new  industrial-urban  complex  are  in  many  in- 
stances more  demanding  than  those  of  agriculture. 
More  than  1,000,000  people  live  in  the  OCWD. 
Domestic  use  constitutes  the  largest  single  category 
and  inexorably,  the  regulatory  agencies  must  look 
to  drinking  water  standards  as  a  guide  for  their  ob- 
jectives for  this  important  domestic  water  supply 
source.  The  OCWD  has  urged  the  Santa  Anna 
River  Basin  Control  Board  (the  agency  responsible 
for  water  quality  in  the  Santa  Anna  River  at  the 
Prado  Dam)  to  adopt  new  standards.  They  are 
moderate  in  that,  while  they  are  substantial  im- 
provements over  the  present  Prado  objectives,  they 
are  nevertheless  lower  in  quality  than  requirements 
for  some  of  the  beneficial  uses  to  be  protected. 
(Goessling-Texas) 
W72-0I850 


EFFECT     OF     URBANIZATION     ON     STORM 
WATER  PEAK  FLOWS, 

Praca  Da  Alegria,  Lisbon  (Portugal). 

For  primary  bibliographic  entry  see  Field  04C. 

W72-01857 


DISSOLVED       OXYGEN       VARIATIONS       IN 
STRATIFIED  LAKES, 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01864 


MODEL  FOR  FLOW  AUGMENTATION  ANAL- 
YSIS-AN  OVERVIEW, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
George  R.  Grantham,  Edwin  E.  Pyatt,  James  P. 
Heaney,  and  Buford  J.  Carter,  Jr. 
Journal    of   the    Sanitary    Engineering    Division, 
Proceedings  of  ASCE,  Vol  96,  No.  SA  5,  October 
1970,p  1045-1055,  5  fig,  12  ref. 

Descriptors:  'Low-flow  augmentation,  'Water 
quality  control,  'Stream  flow,  Computer  simula- 
tion, Mathematical  models,  Ootimization,  Cost 
analysis,  Computer  programming,  Waste  water 
treatment,  Hydrology,  Watersheds. 
Identifiers:  'Subroutines. 

Computer-based  simulation  and  optimization 
models  forming  a  closed-loop  information  feed- 
back system  were  used  to  determine  quantitatively 
the  benefits  of  low  flow  augmentation  for  water 
quality  management  in  a  complex  river  system.  For 
this  analysis,  flow  augmentation  benefits  were 
defined  as  waste  treatment  costs  avoided.  Other 
known  benefits,  such  as  recreation  and  esthetics, 


were  excluded.  The  final  simulation  model  con 
sisted  of  two  parts,  the  first  of  which  generatei 
stream  gage  data,  FLASH,  and  the  second  of  whicl 
simulated  regulated  stream  flows  and  water  quality 
WASP.  The  two  programs  may  be  run  separate!) 
depending  upon  the  limitations  in  compute 
storage.  Unregulated  flows  were  corrected  ap 
propriately  for  an  upstream  regulation  by  pro 
gramming  the  volume-depth-area  characteristic 
and  operating  rules  of  reservoirs  and  other  regulat 
ing  devices.  Water  quality  was  simulated  by  inpu 
of  waste  loads  and  associated  constants  at  variou 
reach  points.  Waste  loads  may  be  time-constant  o 
varied  either  by  direct  input  of  values  for  each  tinn 
frame  or  development  of  a  mathematical  model 
Optimization  programs,  including  treatmen 
capacities  and  costs,  were  then  developed  into  ai 
optimization  mode.  Future  work  should  includi 
cost  estimates  for  the  intangible  benefits  U 
produce  a  more  accurate  picture.  (Lowry-Texas) 
W72-01874 


THE  PREVENTION  OF  POLLUTION  D 
ESTUARIES, 

Roy  H.  Oakley,  and  Ian  W.  M.  Moir. 

Water  Pollution  Control,  Vol  70,  No.  4,  p  426-437 

4  fig,  1  tab,  19  ref. 

Descriptors:  'Industrial  wastes,  'Municipal  wastes 
'Estuaries,  'Water  quality  control,  Administra 
tion.  Planning,  Legislation,  Stratification,  Turbu 
lence,  Mixing,  Public  health,  Pollution  abatement. 
Identifiers:  'Great  Britain. 

An  investigation  of  5  estuaries  in  England  wai 
made  to  determine  the  effects  of  both  industria 
and  municipal  discharges  on  the  quality  of  th< 
water.  Because  of  the  many  disciplines  and  skills  in 
volved,  the  joint  action  of  engineers,  hydrog 
raphers,  chemists,  biologists,  and  mathematician! 
was  necessary  and  the  recommendation  that  the 
Public  Health  engineer  might  well  be  the  leadei 
and  director  of  the  team  was  made.  Proper  in- 
vestigations of  such  estuaries  was  necessarily 
preceeded  by  a  comprehensive  hydrographical  sur- 
vey and  by  determination  of  the  chemical  and 
biological  state  of  the  estuary  in  varying  conditions. 
Development  of  a  model  to  describe  steady  state 
conditions  at  a  particular  state  of  the  tide  cycle 
greatly  facilitated  load  predictions,  but  considera- 
ble uncertainty  as  to  some  of  the  more  complex 
chemical  and  biological  changes  in  the  estuary  in- 
dicated that  further  basic  research  work  is  necessa- 
ry to  avoid  wasted  effort.  ( Lowry-Texas) 
W7  2-0 188  3 


NATURAL   RESOURCE  CONSERVATION:   AN 
ECOLOGICAL  APPROACH, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-01896 


WATER  RESOURCES  POLICY  IN  WISCONSIN: 
A  SUMMARY  ASSESSMENT,  VOLUME  1, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-01979 


GAS-PHASE  CATALYTIC  OXIDATION  OF 
PHENOL  IN  DILUTE  CONCENTRATIONS 
WITH  WATER  VAPOR, 

Delaware  Univ.,  Newark.  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-02050 


HYDROLOGIC  EFFECTS  OF  WATER  CON- 
TROL AND  MANAGEMENT  OF  SOUTHEAST- 
ERN FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02090 
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JRICULTURAL  UTILIZATION  OF  SEWAGE 
FLUENT  AND  SLUDGE,  AN  ANNOTATED 
BLIOGRAPHY, 

,bert  S.  Kerr  Water  Research  Center.  Ada,  Okla. 
lies  P.  Law,  Jr. 

,py  available  from  NTIS  as  PB-205  028,  paper 
py  $3.00;  microfiche  $0.95.  Federal  Water  Pol- 
ion  Control  Administration,  Report  No.  CWR-2, 
luary  1968.  89  p.  FWPCA  Program  16080— 
/68. 

iscriptors:    »Water    reuse,    'Reclaimed    water, 
ludge  disposal.  Pollution  abatement,  Irrigation 
ter.  Nutrients,  Agricultural  engineering. 
;ntifiers:  "Land  disposal.  Soil  conditioners. 

ie  effluent  and  sewage  sludge  from  municipal  and 
iustrial  treatment  plants  is  a  source  of  water  and 
trients  for  agricultural  uses.  Considering  its 
tential,  only  a  few  instances  of  agricultural  uses 
waste  water  in  crop  production  have  been 
:orded.  Most  of  the  literature  on  this  subject  is  by 
ientists  in  the  sewage  disposal  field.  This  report 
ings  together  284  annotated  references  on  the 
ricultural  uses  of  sewage  effluents  and  sludge. 
ich  uses  aid  crop  production,  but  also  make  use 
water  that  would  have  been  wasted,  decrease  the 
illutant  load  on  the  receiving  streams,  and 
eserve  the  normal  stream  flow  for  downstream 
es.  The  abstracts  in  each  section  are  arranged, 
st,  in  chronological  order  (based  generally  on  5- 
ar  periods)  and,  second,  in  alphabetical  order  by 
ithor's  surname  for  each  chronological  grouping, 
n  author  index  is  included  at  the  end.  (EPA  ab- 
ract) 
72-02104 


ESSEL  AND  AIRCRAFT  GARBAGE. 

Dr  primary  bibliographic  entry  see  Field  06E. 
'72-02122 


N    THE    ECONOMIC    IMPACT    OF    LARGE 
IVERSIONS  OF  SNAKE  RIVER  WATERS, 

'ashington  State  Univ.,  Pullman.  Water  Research 

enter. 

or  primary  bibliographic  entry  see  Field  06D. 

H2-02124 


ALIDATION    OF    POLITICAL    SIMULATION 
IODELS  -  WATER  RESOURCE  PROJECTS, 

lichigan   Univ.,   Ann   Arbor.   Dept.  of  Civil   En- 

ineering. 

or  primary  bibliographic  entry  see  Field  06A. 

V72-02129 


:CONOMICS  AND  POLITICS  IN  WATER  POL- 
.UTION  CONTROL, 

Memson  Univ.S.C. 

.  M.  Stepp. 

'aper  presented  at  Southeastern  Section,  Techni- 

al  Association  of  the  Pulp  and  Paper  Industry, 

Jovember    21.    1969,    Augusta,   Georgia.    12    p. 

)WRR  A-OI7-SC(2). 

)escriptors:  'Water  quality  act,  'Political  aspects, 
'Economic  impact,  'Pollution  abatement, 
■Separable  costs.  Water  law.  Water  pollution 
ources,  Water  pollution  control.  Equitable  appor- 
ionment,  Welfare  (Economics). 

Water  pollution  regulations  as  embodied  in  the 
-ederal  Water  Pollution  Control  Act  of  1965  are 
jotentially  damaging  to  the  economies  of  many 
jarts  of  the  nation.  Treating  water  pollution  as  a 
lational  rather  than  regional  problem  results  in  an 
inequitable  distribution  of  the  cost  of  pollution 
abatement.  As  an  example,  taxpayers  in  the  rela- 
tively pollution-free  Southeast  may  be  forced  to 
pay  part  of  the  cost  of  cleaning  up  the  Northeast's 
polluted  rivers,  regardless  of  the  purely  regional  na- 
ture of  this  type  of  pollution.  Furthermore,  a  na- 
tional as  opposed  to  a  regional  view  of  the  pollution 
problem  implies  that  clean  streams  of,  say,  the  un- 
derdeveloped Southeast  are  national  assets  whose 
quality  should  be  maintained  at,  or  above,  existing 


levels.  If  these  beliefs  are  made  public  policy,  as  the 
Pollution  Control  Act  seems  to  make  them,  indus- 
trial development  of  currently  underdeveloped  re- 
gions would  be  slowed,  if  not  halted  entirely.  Thus, 
a  definite  bias  would  exist  in  favor  of  already 
developed  areas  and  regions  which  have  fully  or 
overly  utilized  their  surface  waters  for  waste 
disposal.  These  potentially  damaging  policies  may 
be  attributed  to  the  careless  oversight  of  an  enthu- 
siastic conservationist  or  to  the  successful  scheme 
of  a  cunning  politician.  (Settle-Wisconsin) 
W72-02I35 


THERMODYNAMICS  OF  ENVIRONMENTAL 
DEGRADATION, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
R.  F.Mueller. 

Available  from  National  Technical  Information 
Service,  Springfield,  Va.  22151,  as  N7 1-23346, 
$3.00  in  paper  copy,  $0.95  in  microfiche.  NASA 
TM  X-65492,  March  1971  Presented  at:  Annual 
Meeting,  American  Geophysical  Union,  1971, 
Washington,  D.  C.  14  p,  1  fig,  13  ref. 

Descriptors:    'Pollution   abatement,   'Economics, 

'Technology,  'Thermodynamics,  Ecology,  Energy 

transfer,  Entrophy,  Costs. 

Identifiers:  'Environmental  degradation, 

'Economic   policy,   Recycling,   Pollution   control 

devices. 

Since  technology  can  be  regarded  as  a  heat  engine, 
it  is  subject  to  thermodynamic  principles  which 
govern  energy  transformations.  Through  human  in- 
tervention, natural  materials  acquire  energy  in  ex- 
cess of  what  they  would  otherwise  possess.  Pollu- 
tion is  the  agent  by  which  total  energy  input  is  dis- 
sipated into  the  environment.  'High  energy'  pollu- 
tion abatement  programs  (e.g.,  recycling  or  pollu- 
tion control  devices)  now  in  vogue  are  charac- 
terized by  an  undiminished  energy  flux  and  expand- 
ing technology.  In  contrast,  the  'economy' 
processes  depend  on  a  diminished  energy  flux 
through  diminished  goods  and  services  resulting  in 
unpopular  inconveniences.  Present  general 
economic  policy  takes  no  account  of  the  ultimate 
disposal  of  resources  utilized  by  technology.  This 
policy  and  the  high-energy  abatement  concept  are 
incompatible  with  the  ecologic  view  (stressing 
balance  and  nearly  closed  cycles  in  resource 
utilization)  and  ignore  thermodynamic  laws.  New 
economic  policies  must  be  formulated  to  take  into 
account  the  cyclic  system  of  nature  and  minimize 
the  energy  flux  which  feeds  technology.  The  prices 
for  marketed  goods  should  also  include  the  costs  of 
their  disposal.  In  this  way  pollution  abatement  will 
be  directly  paid  for  and  total  resource  consumption 
reduced  by  increasing  the  value  of  goods.  (Haugh- 
Wisconsin) 
W72-02137 


POLLUTION  CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02139 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  PROVIDE 
FINANCIAL  ASSISTANCE  FOR  RIVER  BASIN 
PROGRAMS. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-02141 


mental  sanitation,  Federal  government,  State 
governments.  Administration,  Administrative  deci- 
sions, Regulation,  Standards,  Air  pollution,  Water 
pollution.  Water  quality,  Pollution  abatement, 
Waste  disposal,  Industrial  wastes,  Water  law.  Legal 
aspects.  Municipal  wastes.  Farm  wastes,  Coordina- 
tion, Institutional  constraints.  Industries. 

Numerous  federal  agencies  are  responsible  for  vari- 
ous phases  of  pollution  control,  and  there  is  also  an 
abundance  of  state  legislation  in  this  area.  Industry 
is  placed  in  the  difficult  position  of  trying  to  please 
the  many  agencies  involved,  and  it  is  hesitant  about 
spending  money  until  it  is  sure  that  it  is  following  an 
appropriate  course  of  action.  Bickering  between 
state  and  federal  governments,  and  departments 
within  the  same  level  of  government,  slows  down 
the  elimination  of  pollution.  A  coordinated  ap- 
proach is  needed.  Laws  should  expand  from  a  basic 
theme  and  on  the  basis  of  need.  They  should  not 
proliferate  and  change  so  rapidly.  The  federal 
government  should  provide  leadership  through  a 
unified  environmental  control  program  which 
establishes  the  basic  objective  of  clean  air  and 
clean  water.  States,  under  federal  leadership, 
should  establish  emission  control  programs.  Injunc- 
tive authority  should  be  given  to  move  against 
violators.  Methods  of  control  must  be  coordinated 
so  that  one  control  technique  will  not  create  a  pol- 
lution problem  in  another  area.  (Robinson-Florida) 
W72-02151 


ORSANCO--1970. 

22nd  Yearbook,  Ohio  River  Valley  Water  Sanita- 
tion Commission,  Cincinatti,  Ohio,  1970.  36  p,  8 
fig,  13  tab,  28  chart. 

Descriptors:  'Ohio  River,  'Interstate  compacts, 
'Interstate  commissions,  'Water  pollution  control, 
Interstate,  Water  policy,  Water  resources.  Water 
resources  development,  Water  pollution,  Water 
quality,  Water  quality  control,  Environmental 
sanitation,  Standards,  Regulation,  Administrative 
agencies.  Water  pollution  treatment,  Treatment 
facilities.  Subsurface  waters.  Thermal  pollution. 
Municipal  wastes.  Industrial  wastes. 

The  Ohio  River  Valley  Water  Sanitation  Commis- 
sion, an  interstate  compact  agency,  herein 
highlights  the  activities  and  findings  of  1 970.  Policy 
revisions  are  described,  including  a  call  for  secon- 
dary treatment  of  all  discharges  of  municipal 
sewage  and  industrial  waste.  New  quality  standards 
were  promulgated  in  order  to  comply  with  federal 
statutes.  Requirements  were  devised  to  prevent 
thermal  pollution  through  a  quantitative  basis  for 
allowable  heat  output  from  a  discharge.  A  staff  re- 
port prompted  new  regulations  concerning  subsur- 
face waste  disposal.  The  status  of  sewage  treatment 
facilities  is  summarized.  A  detailed  analysis  of  a 
river  quality  model  demonstrates  the  advantages  of 
water  quality  forecast  procedures.  A  comprehen- 
sive appraisal  of  quality  conditions  in  the  Ohio 
River  and  some  of  its  major  tributaries  during  1 969 
is  presented.  Among  the  factors  analyzed  are  river 
flow,  visible  aspects  of  pollution,  dissolved  oxygen, 
coliform  density,  dissolved  solids,  chemical  con- 
tents, odor,  pH,  and  temperature.  An  inventory  of 
pollution  control  facilities  along  the  River  is  com- 
piled. Also  included  are  a  summary  of  Administra- 
tive affairs  and  a  financial  report.  Significant 
progress  has  been  made  by  the  Commission  in  im- 
proving the  quality  of  the  Ohio  River  system .  ( Smil- 
janich-Florida) 
W72-02152 


A     WELTER    OF     IDEAS--A     MODICUM     OF 
COORDINATION, 

Du  Pont  de  Nemours  (El.)  and  Co.,  Delaware, 

Md. 

D.  B.  Sebree. 

In:  Proceedings  of  the  Conference  on  International 

and    Interstate    Regulation    of   Water    Pollution, 

March  12-13,  1970,  Columbia  University  School  of 

Law,  New  York.  New  York,  p  277-280.  4  p. 

Descriptors:  'Administrative  agencies,  'Water  pol- 
lution control,  'Water  quality  control,  'Environ- 


NATIONAL  WATER  QUALITY  STANDARDS 
ACT  OF  1971. 

House  Bill  4387,  92d  Cong,  1st  Sess  ( 197 1 ).  50  p. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion control,  'Standards,  'Grants,  'Federal 
government.  Treatment  facilities,  Government 
finance.  State  governments.  Planning,  River  basins, 
Administrative  agencies.  Regulation,  Pollution 
abatement.  Water  pollution  sources,  Public  health. 
Adjudication    procedure.   Court   decisions,   Con- 
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struction  costs.  Damages,  Remedies,  Foreign  coun- 
tries, Inspection,  Technology,  Population,  Water 
users. 
Identifiers:  *Water  Pollution  Control  Act. 

In  amending  the  Federal  Water  Pollution  Control 
Act  this  Bill  serves  several  purposes:  ( 1 )  providing 
for  the  establishment  and  periodic  revision  of  water 
quality  standards  for  waterways;  (2)  renewing  and 
expanding  federal  assistance  for  the  construction  of 
waste  treatment  facilities;  (3)  assisting  in  planning 
and  implementing  water  pollution  control  and 
water  quality  enhancement  programs;  (4) 
cooperating  with  states  in  improving  enforcement 
measures;  and  (S)  assuring  public  participation  in 
federal  programs  to  develop,  establish,  and  enforce 
water  quality  enhancement  programs;  (6) 
cooperating  with  states  in  improving  enforcement 
measures;  and  (7)  assuring  public  participation  in 
federal  programs  to  develop,  establish,  and  enforce 
water  quality  enhancement  measures.  Section  7  is 
amended  to  read  'Grants  for  Water  Quality  and 
Pollution  Control  Programs'.  The  means  to 
establish  water  quality  standards  and  develop  pro- 
grams to  prevent,  control,  and  abate  water  pollu- 
tion are  detailed.  The  means  to  determine  grant  al- 
locations for  each  state,  based  upon  population  and 
extent  of  pollution,  are  discussed.  Section  8  is  enti- 
tled 'Grants  for  Construction  of  Treatment  Works', 
and  the  means  to  determine  recipients  of  grants 
and  the  respective  amounts  are  discussed.  Section 
10  is  entitled  'Water  Quality  Control  and  Enhance- 
ment', and  the  duties  of  the  Administrator  and  the 
states  in  establishing  plans  are  detailed.  A  new  sec- 
tion outlines  federal  enforcement  procedures 
through  compliance  orders,  hearings,  and  civil  ac- 
tions. (Rees-Florida) 
W72-02154 


INDUSTRY/GOVERNMENT  TELECON- 

FERENCE ON  POLLUTION  CONTROL. 

Proceedings,  National  Telecast  and  Local  Panel 
Sessions,  National  Association  of  Manufacturers, 
New  York,  New  York,  May  26,  1971.  138  p,  41 
photo. 

Descriptors:  "Industrial  wastes,  *Water  pollution 
control,  *Air  pollution,  "Conferences,  Legislation, 
Industry,  Federal  government,  Administrative 
agencies,  Administrative  decisions,  State  govern- 
ments, Rivers  and  Harbors  Act,  Water  pollution, 
Water  pollution  effects,  Water  pollution  treatment, 
Pollutants,  Pollution  abatement,  Waste  disposal, 
Remedies,  Water  Quality  Act. 
Identifiers:  Refuse  Act,  Water  Pollution  Control 
Act. 

The  National  Association  of  Manufacturers 
(NAM)  conducted  a  closed-circuit  teleconference 
on  pollution  control.  The  teleconference  consisted 
of  five  panel  discussions.  The  first  discussion  was 
between  the  Chairman  of  the  President's  Council 
of  Environmental  Quality  and  the  presidents  of 
Universal  Oil  Products  and  Allied  Chemical.  It  con- 
cerned the  abatement  of  industrial  pollution.  A 
panel  discussion  on  administering  the  1970  amend- 
ments to  the  Air  Pollution  Control  Act  followed; 
one  of  the  panelists  was  the  Administrator  of  the 
Environmental  Protection  Agency.  The  Chairman 
of  the  Senate  Subcommittee  on  Air  and  Water  Pol- 
lution Control  also  participated  in  a  discussion  on 
federal  pollution  control  legislation.  The  remaining 
panel  discussions  concerned  the  implementation 
and  enforcement  of  the  Refuse  Act  and  the  Federal 
Water  Pollution  Control  Act.  The  federal  govern- 
ment was  represented  by  the  Administrator  and 
General  Counsel  of  the  Environmental  Protection 
Agency  and  the  Army  Chief  of  Engineers.  Sub- 
panels  were  present  in  22  cities  during  the  telecon- 
ference. Edited  transcripts  of  questions  and  an- 
swers following  the  discussions  are  included  in  the 
report.  (Hart-Florida) 
W72-02155 


SOUTH  AFRICA  AND  ITS  WATER  PROBLEM 
(L'AFRIQUE  DU  SUD  ET  LE  PROBLEME  DE 

L'EAU), 

For  primary  bibliographic  entry  see  Field  04A. 
W72-0  2209 


MANAGEMENT  OF  ARTIFICIAL  RECHARGE 
WELLS  FOR  GROUNDWATER  QUALITY  CON- 
TROL, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 
Center. 
L.G.Wilson. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971,  Tempe,  Vol  1 ,  p  26 1  -268,  1 97 1 . 
2  fig,  5  ref. 

Descriptors:  "Groundwater  recharge,  "Mixing, 
"Waste  dilution,  "Nitrates,  "Discharge  (Water), 
Arizona,  Arid  lands,  Water  wells,  Chlorides, 
Pumped  storage,  Chemical  waste,  Chemical  pro- 
perties. Water  quality  control,  Water  chemistry, 
Modes  of  action. 
Identifiers:  "Recharge  wells,  "Chemical  mixing. 

Recharge  wells  may  be  used  in  various  problems 
relating  to  chemical  water  quality  because  of  the 
phenomenon  of  in-aquifer  mixing.  This  paper 
reviews  specific  recharge  well-mixing  techniques  of 
possible  utility  in  underground  mixing  operations 
for  nitrate  control.  Illustrative  data  from  field  stu- 
dies at  a  recharge  site  near  Tucson,  Arizona  are 
presented.  Both  single-  and  2-well  types  of  mixing 
were  investigated.  In  single-well  operations,  ef- 
fluent recharge  and  pumping  of  the  subsequent 
mixture  occur  at  the  same  well.  Differences  in 
Chlorine  ion  levels  were  used  to  distinguish 
between  recharge  effluent  and  native  groundwater. 
Undiluted  effluent  was  discharged  in  single-well 
operations  until  a  pumped  volume  ratio  of  about 
0.4  was  attained.  Dilution  increased  steadily  with 
increased  pumping  and  the  relative  concentration 
versus  pumped  volume  curve  was  S-shaped.  Seven- 
day  pauses  after  effluent  recharge  resulted  in  im- 
mediate pumping  of  almost  completely  diluted 
water,  probably  because  groundwater  movement 
swept  the  effluent  beyond  the  pumping  unit  during 
the  pause.  With  2-well  pumping,  the  Chlorine 
breakthrough  curve  reached  a  constant  level  at 
about  1 3  days  and  was  close  to  that  of  the  pause- 
type,  single-well  regime.  (See  also  W72-02212) 
(Casey-Arizona) 
W72-02228 
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MULTI-SITE  STREAMFLOW  SIMULATION  OF 
TRUCKEE  RIVER,  NEVADA, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-01778 


A  CRITICAL  REVIEW  OF  CURRENTLY 
AVAILABLE  HYDROLOGIC  MODELS  FOR 
ANALYSIS  OF  URBAN  STORMWATER  RU- 
NOFF, 

Hydrocomp  International  Inc.,  Palo  Alto.  Calif. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-0I978 


MULTIRESERVOIR   ANALYSIS  TECHNIQUES 
IN  WATER  QUANTITY  STUDIES, 

Saskatchewan-Nelson  Basin  Board,  Regina. 
For  primary  bibliographic  entry  see  Field  04A. 
W7  2-02057 


A  CLASS  OF  PROBABILITY  MODELS  FOR 
LITTORAL  DRIFT, 

Army     Coastal     Engineering     Research    Center, 
Washington,  D.C. 
W.  R.  James. 

Proceedings,  Twelfth  Coastal  Engineering  Con- 
ference, Wash.,  D.C,  Sept.  1970,  p  831-37;  and 
CERC  Reprint  7-71,  Sept.  1970. 

Descriptors:     "Mathematical     models,     "Tracers, 

"Sediment    transport,    "Littoral    drift,    Beaches, 

Shores. 

Identifiers:  Sediment  tracers,  Probability  models. 

Quantitative  determination  of  volume  littoral  drift 
rate  requires  a  development  of  sediment  tracer 
technology  in  which  a  mathematical  model  is  used 
to  relate  the  flux  of  tracer  material  to  the  sediment 
flux.  The  concepts  and  mathematical  relationships 
basic  to  development  of  this  kind  of  mathematical 
model  are  described  based  upon  the  assumption  of 
a  two  dimensional  sediment  transport  system  which 
includes  only  depth  of  burial  and  transport 
direction. 
W72-02121 


OPTIMIZATION  IN  MUNICIPAL  WATER 
SUPPLY  SYSTEM  DESIGN, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Civil 

Engineering. 

R.  N.  DeVries,  and  C.  G.  Clyde. 

Water  Resources  Bulletin,  Vol.  7,  No.  5,  p  1048- 

1058,  October  1971 .  3  fig,  5  tab,  6  ref. 

Descriptors:  "Optimization,  "Mathematical 
models,  "Systems  analysis,  "Linear  programming, 
"Aquifers,  "Artificial  recharge,  Water  shortage, 
Economic  efficiency,  Future  planning  (Projected). 
Identifiers:  "Lincoln,  Nebraska. 

This  study  formulated,  solved  and  evaluated  a 
mathematical  design  model  of  a  municipal  water 
supply  system  that  included  a  supp.y  from  a  varia- 
ble quality  output  desalting  plant.  Design  optimiza- 
tion required  the  model  to  be  formulated  to  use 
systems  analysis  methods.  The  model  was  set  up  in 
an  approximate  linear  programming  format.  Its  ob- 
jective was  to  supply  the  needed  demand  volumes 
at  the  least  cost  and  yet  not  exceed  the  constraints 
placed  on  the  combined  system.  The  objective  was 
achieved.  The  model  was  tested  by  applying  it  to 
the  design  of  a  supply  system  to  meet  the  1985  pro- 
jected water  demand  of  Lincoln,  Nebraska.  The 
combined  conventional  system  was  operated  in 
conjunction  with  an  artificially  recharged  aquifer 
reservoir  and  is  capable  of  supplying  that  demand 
except  during  the  peak  period.  Short  periods  of 
water  shortages  were  considered  and  an  electrodi- 
alysis  desalting  system  was  used.  Eight  schemes 
were  analyzed  by  the  model  system,  however,  it 
was  competitive  only  when  the  new  conventional 
supply  pipeline  was  increased  to  a  length  of  90 
miles.  (Markell-Cornell) 
W72-02I25 


EMPIRICAL  STUDY  OF  ECONOMIC-ECOLO- 
GIC  LINKAGES  IN  A  COASTAL  AREA, 

Clemson     Univ.,     S.C.     Dept.     of     Agricultural 

Economics. 

J.  C.  Hite,  and  E.  A.  Laurent. 

Water  Resources  Research,  Vol.  7,  No.  5,  p.  1070- 

1 078,  October  1971,6  tab,  1 1  ref,  1  append. 

Descriptors:  "Computer  models,  "Leontief  models, 
"Input-output    analysis,    "Economics,    "Ecology, 
City  planning,  Regions,  Data,  South  Carolina. 
Identifiers:  Charleston  (South  Carolina). 

This  study's  objective  was  to  evaluate  the  environ- 
mental impact  of  possible  changes  in  the  economic 
structure  of  the  Charleston  area.  The  empirical  im- 
plementation of  an  input-output  model  of 
economic-ecologic  linkages  for  the  Charleston, 
South  Carolina  metropolitan  area  was  reported. 
Two  essential  elements  contained  in  the  model 
were  the  Leontief  inverse  of  an  input-output  matrix 
of  the  area  economy  and  a  matrix  showing  the  en- 
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•nmental  inflow  and  residual  outflow  to  the  en- 
inment  associated  with  one  dollar  of  gross  out- 
of  each  sector  in  the  input-output  matrix.  Post 
Itiplication  of  the  environmental  linkages  matrix 
the  Leontief  inverse  achieved  model  implemen- 
on.  Survey  data  from  1968  transactions  for  the 
irleston  area  were  used  to  construct  a  28-sector 
ut-output  matrix.  The  results  showed  that  both 
;ct  and  indirect  changes  following  from  changes 
he  area's  economic  structure  have  a  cumulative 
;ct  on  the  local  environment.  The  study  further 
'vided  an  estimation  of  environmental  repercus- 
ns  from  alternative  changes  in  the  local  econo- 
.  (Markell-Cornell) 
7-02126 


ITHEMATICAL  FOUNDATIONS  FOR 
SIGN:  CIVIL  ENGINEERING  SYSTEMS, 

laware  Univ.,  Newark,  N.  J.  Dept.  of  Civil  En- 

eering. 

M.  Stark,  and  R.  L.  Nicholls. 

:Graw-Hill,  New  York,  N.Y.  1972.  565  p. 

scriptors:  'Mathematical  models,  'Design,  *Op- 
lization,  'Linear  programming,  'Dynamic  pro- 
imming,  'Operations  research,  Wastewater 
atment,  Flood  control. 

mtifiers:  'Geometric  programming,  LaGrange, 
hn-Tucker,  Newton-Raphson. 

lerations  research  and  systems  engineering 
:hniques  which  are  applicable  to  the  design  and 
eration  of  systems  of  interest  to  civil  engineers, 
:h  as  sater  resource  design  and  operation,  were 
veloped  in  this  text.  A  wide  variety  of  problem 
Iving  examples  were  presented.  For  example,  in 
lapter  3  a  problem  was  developed  which  used 
ear  programming  to  determine  the  levels  of 
:atment  which  treatment  plants  must  maintain  to 
tisfy  the  specified  stream-quality  criteria  at 
nimum  total  cost.  Nonlinear  optimization 
oblems  and  techniques  were  discussed  in 
lapter  5.  A  flood  control  optimization  problem 
is  presented  and  geometric  programming,  which 
ids  the  optimal  way  to  distribute  total  cost  among 
e  various  terms  in  the  objective  function  rather 
an  finding  the  optimal  values  of  the  variables 
rectly,  was  used  to  determine  the  minimum  flood 
ist.  Graphic-analog  methods  were  used  to  solve  a 
'droelectric  design  problem.  In  Chapter  6  dynam- 
programming  was  used  to  size  an  irrigation 
lueduct  and  allocate  water  from  it.  Annual  water 
jlivery  to  each  irrigation  district  and  correspond- 
g  aqueduct  capacity  were  chosen  to  maximize  an- 
:ipated  annual  profit.  Solution  was  obtained  by 
msidering  first  the  size  of  the  last  segment  of 
(ueduct  and  proceeding  stepwise  to  the  first  seg- 
ent  of  aqueduct.  (Markell-Cornell) 
'72-02127 


BJECTIVES  AND  METHODS  OF  DATA 
ROCESSING  AND  ANALYSIS  IN  THE  WATER 
REATMENT  CONTEXT, 

istitute  of  Hydrology,  Wallingford  (England). 
.  T.  Clarke. 

he  Journal  of  the  Society  for  Water  Treatment 
id  Examination,  Vol.  20,  Part  2,  p.  95-107,  Sep- 
:mber  1971,  3  tab,  19ref. 

descriptors:  'Data  processing,  'Input-output  anal- 
iis,  'Decision  making,  'Water  treatment,  'Water 
uality  control,  'Time  series  analysis,  Computer 
lodels,  Sequential  generation,  Forecasting, 
lentifiers:  Gaussian. 

his  article  discussed  the  role  of  data  processing  in 
ecision-making  as  related  to  the  water  treatment 
idustry.  The  data  with  which  the  article  was  con- 
ernedi  were  values  assumed  by  particular  variates 
total  hardness,  trubidity,  numbers  of  particular 
pecies  of  alga)  at  discrete  intervals  of  time,  equal 
r  unequal,  long  or  short.  Defining  a  model  as  a 
implified  representation  of  a  complex  system, 
<hich  contains  a  set  of  parameters  particular  to  the 
ystem  being  modelled,  the  paper  proposed  that  in 
ddition  to  collecting  data  for  water  quality  control 
ollection  and  analysis  of  data  should  be  carried  on 


for  the  purpose  of  constructing  a  model  of  the 
system  being  operated.  This  would  permit  con- 
tinual comparisons  of  predictions  based  on  the 
model  with  what  is  observed  by  measurement.  Ad- 
vantages of  such  a  model  would  include  insight  into 
the  combinations  of  system  state  and  river  water 
quality  which  could  cause  deterioration  of  treated 
water  quality  and  the  prediction  of  the  outcome  of 
a  given  decision  or  comparison  of  the  outcomes  of 
alternative  decisions.  The  necessary  steps  for  fitting 
an  empirical  model  were  listed  and  the  mechanics 
of  data  processing  for  model  building  described. 
The  computer  package  used  for  illustration  was 
ASCOP.  (Markell-Cornell) 
W72-02128 


VALIDATION  OF  POLITICAL  SIMULATION 
MODELS  -  WATER  RESOURCE  PROJECTS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  En- 
gineering. 

J.  W.  Bulkley,  and  J.  Antill. 

Water  Resources  Bulletin,  Vol.  7,  No.  5,  p.  1071- 
1080,  October  1971.  3  tab,  6  ref. 

Descriptors:  'Computer  models,  'Political  aspects, 
'Simulation  analysis,  'Resource  allocation, 
'Michigan,  'Water  pollution  control,  Institutions, 
Data  collections,  Systems  analysis. 

The  critical  role  of  political  processes  in  water 
resource  projects  requires  systematic  analysis  in 
order  to  improve  our  ability  to  implement  water 
projects.  This  paper  reported  the  validation  of  an 
existing  computer  simulation  model  designed  to 
replicate  political  interactions  in  resource  alloca- 
tion problems.  The  objective  was  achieved  by  com- 
paring the  results  of  observed  situations  to  those 
outcomes  simulated  by  the  political  model.  The 
model  was  issue  oriented  and  reflected  the  theory 
that  conflict  (within  bounds)  is  an  essential  com- 
ponent of  the  political  process.  It  was  composed  of 
six  basic  elements:  position  matrix,  political  power 
coefficient,  conflict  identification,  political  interac- 
tion, coalition  formation,  generation  of  proposed 
reallocation.  Five  basic  issues  associated  with  the 
formulation  and  enabling  legislation  stages  of  the 
1968  Michigan  Bond  Issue  for  Water  Pollution 
Control  were  selected  for  model  validation.  The 
data  presented  indicated  that  the  computer  model 
realistically  predicted  the  outcomes  of  the  issues 
tested.  It  was  concluded  that  the  model  is  a  poten- 
tially useful  tool  in  the  examination  of  political  con- 
sequences related  to  large-scale  water  resource 
projects.  However,  further  testing  and  refinement 
is  necessary.  (Markell-Cornell) 
W7  2-02 129 


IRRIGATION  PLANNING  2:  CHOOSING  OP- 
TIMAL ACREAGES  WITHIN  A  SEASON, 

Montana     State      Univ.,     Bozeman.     Dept.     of 
Economics  and  Agricultural  Economics. 
N.  J.  Dudley,  D.  T.  Howell,  and  W.  F.  Musgrave. 
Water  Resources  Research,  Vol.  7,  No.  5,  p.  1051- 
1063, October  1971,  6fig,  1  tab,  8  ref. 

Descriptors:  'Optimization,  'Simulation  analysis, 
'Dynamic  programming,  'Linear  programming, 
'Least  squares  method,  'Irrigation,  'Soil-water- 
plant  relationships,  Estimating,  Economic  efficien- 
cy. 

A  simulation-dynamic  programming  model 
designed  to  give  optimal  solutions  to  the  inter- 
mediate-run irrigation  problem  of  selecting  the  best 
combination  of  irrigation  and  dryland  acreages  to 
plant  in  any  season  in  which  the  beginning-season 
reservoir  contents  are  at  a  particular  level  was 
presented.  A  simple  crop  growth  simulation  model 
was  used  over  a  number  of  years  on  a  large  acreage 
subject  to  stochastic  reservoir  inflows  and 
stochastic  crop  water  demand.  The  model  was  ap- 
plied to  a  hypothetical  problem  and  actual  stream- 
flow  data  and  reservoir  characteristics  were  used. 
An  optimality-approximating  technique  was 
developed.  Irrigation  decision  rules  at  each  of  a 
number  of  decision  points  were  taken  from  the  out- 
put of  the  dynamic  programming  model  used  to 


solve  the  short-run  problem.  The  results  showed 
that  the  best  acreage  to  plant  is  an  approximately 
linear  function  of  the  beginning-season  reservoir 
level.  This  function  is  highly  sensitive  to  changes  in 
profitability  of  the  alternative  dryland  crop. 
Further,  using  the  least  squares  method  it  was 
found  that  the  cost  of  planting  suboptimal  acreages 
was  high.  A  major  limitation  of  the  approach  used 
was  its  failure  to  allow  a  portion  of  the  crop  to  go 
temporarily  unirrigated.  Also,  it  did  not  allow  for 
reinstatement  during  the  season.  (Markell-Cornell) 
W72-02130 


THE  SIMULATION  AND  OPTIMIZATION  OF  A 
SINGLE  EFFECT  MULTI-STAGE  FLASH 
DESALINATION  PLANT, 

Stanford  Univ.,  Calif. 

J.  H.  Beamer,  and  D.  J.  Wilde. 

Desalination,  Vol  9,  p  259-275,  1971.  4  fig,  1  tab,  8 

ref. 

Descriptors:  'Simulation  analysis,  'Optimization, 
'Mathematical    models,    'Linear    programming, 
'Desalination  plants,  Economic  efficiency. 
Identifiers:  LaGrange,  Kuhn-Tucker. 

A  physical  and  economic  model  was  constructed 
for  a  150  million  gallon  per  day  single  effect  multi- 
stage flash  desalination  plant.  The  development  of 
the  model  was  reviewed  from  previous  papers.  A 
combination  of  two  techniques,  the  discrete  max- 
imum principle  and  direct  search  optimized  the 
model  and  lead  to  the  development  of  an  efficient 
algorithm  which  optimized  over  100  variables  in 
the  optimum  plant  of  60  stages  and  30  vessels.  Un- 
like previous  studies  which  considered  about  five 
variables,  the  method  used  in  this  study  permitted 
optimization  of  the  design  variables  at  each  stage, 
e.g.  stage  length,  tube  diameter  and  heat  transfer. 
The  objective  function  was  to  maximize  the  nega- 
tive cost.  The  cost  was  reduced  by  3%  or  one 
cent/magal  of  product  water.  A  sensitivity  analysis 
was  performed  on  the  constraints  on  maximum 
brine  temperature,  maximum  salinity  of  the  recycle 
and  maximum  product  water  temperature  indicat- 
ing those  areas  in  which  the  greatest  cost  reduc- 
tions could  be  obtained.  Results  of  the  optimization 
were  given  and  the  limitations  of  the  model 
discussed.  (Markell-Cornell) 
W72-02131 


DIGITAL  SIMULATION  OF  AN  EXISTING 
WATER  RESOURCES  SYSTEM, 

Corps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
gineering Center. 
A.  J.  Fredrich. 

Paper  presented  at  IEEE  Joint  National  Con- 
ference on  Major  Systems.  29  p,  7  plates. 

Descriptors:  'Simulation  analysis,  'Digital  compu- 
ters, 'Operations  research,  'Reservoir  operation, 
'Water  resources,  Basins,  Hydrologic  data,  Flood 
control,  Hydroelectric  power. 
Identifiers:  'Arkansas,  White  and  Red  River 
Basins. 

A  review  of  the  operation  of  the  existing  reservoir 
system  in  the  Arkansas,  White  and  Red  River 
basins  was  presented.  The  system  is  composed  of 
23  reservoir  projects.  Presently,  flood  control, 
navigation  and  hydroelectric  power  production  are 
considered  the  primary  demands.  Digital  simula- 
tion was  used  to  analyze  and  evaluate  the  operation 
of  the  system.  The  procedure  involved  postulating 
an  operation  plan,  operating  the  simulation  model 
to  determine  the  results  of  the  plan,  evaluating  the 
results  in  terms  of  the  desired  operation  objectives, 
modifying  the  proposed  plan  to  rectify  any  errors 
or  inconsistencies  in  the  policy  as  indicated  by  the 
results  of  the  simulation  study  and  repeating  the 
process  until  the  desired  objectives  were  realized. 
Basic  physical,  climatologic  and  hydrologic  data 
were  collected,  analyzed  and  prepared  for  use  in  a 
computer  study.  It  was  concluded  that  simulation  is 
an  effective  tool  for  studying  the  operation  of  exist- 
ing water  resource  systems,  however,  further 
research  must  be  done  to  identify  explicit  operation 
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objectives  and  identify  and  quantify  parameters  to 
measure  whether  the  objective  is  being  satisfied. 
(Markell-Cornell) 
W72-02132 


CONDITIONAL  STREAMFLOW  PROBABILITY 
DISTRIBUTIONS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
T.  G.  Roefs,  and  D.  M.  Clainos. 
In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  197  1  .Tempe,  Vol  1,  p  153-170,  197  1. 
6  fig,  13ref.  OWRR  A-024-ARIZ  ( 1 ). 

Descriptors:  'Probability,  'Stochastic  processes, 
'Streamflow,  'Decision  making,  'Statistical 
models.  Mathematical  studies,  Flow  charac- 
teristics. Variability,  Simulation  analysis.  Optimiza- 
tion, Reservoirs.  Planning. 

Identifiers:  'Conditional  probabilities,  'Flow  inter- 
vals. 

Streamflows  of  monthly  or  shorter  time  periods, 
are,  in  most  parts  of  the  world,  conditionally  de- 
pendent. In  studies  of  planning,  commitment  and 
operation  decisions  concerning  reservoirs,  it  is 
probably  most  computationally  efficient  to  use 
simulation  routines  for  decisions  of  low  dimen- 
sions, as  planning  and  commitment,  and  optimiza- 
tion routines  for  the  highly  dimensional  operation 
rule  decisions.  This  presents  the  major  problem  of 
combining  the  2  routines,  since  streamflow  depen- 
dencies in  simulation  routines  are  continuous  while 
the  direct  stochastic  optimization  routines  are  dis- 
crete. A  stochastic  streamflow  synthesis  routine  is 
described  consisting  of  2  parts:  streamflow  proba- 
bility distribution  and  dependency  analysis  and  a 
streamflow  generation  using  the  relationships 
developed.  A  discrete  dependency  matrix  between 
streamflow  amounts  was  then  sought.  Setting  as  the 
limits  of  interest  the  class  400-500  thousand  acre  ft 
in  January  and  500-600  thousand  acre  ft  in  Februa- 
ry, and  using  the  transforms  specified,  the  ap- 
propriate normal  deviates  were  determined.  The 
next  serious  problem  was  calculating  the  condi- 
tional dependency  based  on  the  bivariate  normal 
distribution.  In  order  to  calculate  the  joint  proba- 
bility exactly,  double  integrations  would  be 
required  and  these  use  too  much  computer  time. 
For  the  problem  addressed,  therefore,  the  use  of  1- 
dimensional  conditional  probabilities  based  on  the 
flow  interval  midpoint  is  an  adequate  and  effective 
procedure.  (See  also  W72-02212)  (Casey- 
Arizona) 
W72-02223 


A    STOCHASTIC    ANALYSIS    OF   FLOWS    ON 
RILLITO  CREEK, 

Arizona   Univ.,  Tucson.   Dept.   of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-02224 


OPTIMAL    UTILIZATION    OF    PLAYA    LAKE 
WATER  IN  IRRIGATION, 

Arizona   Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-0223I 


COLLECTIVE  UTILITY:  A  SYSTEMS  AP- 
PROACH FOR  THE  UTILIZATION  OF  WATER 
RESOURCES, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  04B. 
W72-02232 
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ENVIRONMENT  CRISES, 

Ohio  State   Univ.,  Columbus.   Disaster  Research 

Center. 

Russell  R.  Dynes,  and  Dennis  Wenger. 

Available  from  the  National  Technical  Information 

Service  as  PB-204  89 1 ,  $3.00  in  paper  copy,  $0.95 

in    microfiche.    Ohio    Water    Resources    Center, 

Columbus,  Project  Completion  Report  No  1  1 8,  Jan 

19,  1971.91p,24tab.OWRR-B-012-OHIO(l). 

Descriptors:  'Decision  making.  Social  change, 
'Social  values,  'Leadership,  Water  resources 
development,  'Community  development,  Institu- 
tion, Institutional  constraints,  Organizations,  Ad- 
ministration. 

Results  are  presented  of  a  study  of  the  perception 
of  community  problems,  including  flooding  and 
pollution,  among  community  leaders  in  four  dif- 
ferent communities,  ranging  in  size  from  10,000  to 
20,000  population.  Water  related  problems  were 
considered  in  the  context  of  other  community 
problems  which  were  defined  by  these  leaders. 
Among  these  leaders,  water  related  problems  were 
characterized  by  low  salience  and  by  low  consen- 
sus. In  seeking  solutions,  these  leaders  see  water 
problems  as  being  less  likely  to  be  solved  at  the 
local  community  level  and  as  necessitating  extra- 
community  assistance.  They  also  see  water  related 
problems  as  requiring  a  relatively  low  level  of  com- 
munity coordination  and  as  being  primarily  the 
responsibility  of  the  public  sector.  Local  govern- 
mental leaders  were  seen  as  being  more  important 
in  problem  solving  in  water  related  problems  than 
they  were  in  other  community  problems.  The  re- 
port also  reprints  two  articles  originally  published 
in;  Water  Resources  Bulletin,  Vol  7,  No  4,  Aug 
1971.  p  644-651,  and  Proceedings  of  the  1968 
Water  Resources  Colloquium,  Information  Report 
No.  57,  Pennsylvania  Inst,  for  Research  on  Land 
and  Water  Resources,  University  Park,  Pa. 
W72-01694 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS:  LANDOWNER  PRECEPTION 
OF  RECREATIONIST  ASSOCIATED  CON- 
FLICTS IN  THE  SALMON-LITTLE  SALMON 
RIVER  CORRIDOR  OF  IDAHO, 
Idaho  Univ.,  Moscow.  Dept.  of  Geography. 
E.  P.  Wehunt.Jr. 

Idaho  Water  Resources  Research  Institute, 
Moscow,  92  p.,  January  1 97 1 .  9  fig,  18  tab,  29  ref. 
(M.S.  thesis).  OWRR  B-014-IDA  ( 10). 

Descriptors:  'Evaluation,  'Water  management 
(Applied),  'National  Forests,  'Recreation  de- 
mand, 'Land  management,  Benefits,  Idaho, 
Canyons,  Ranges,  Livestock,  Recreation  facilities, 
Recreation  wastes.  Hunting,  Camping,  Fishing,  Ac- 
cess routes.  Land  use,  Deer,  Camp  sites,  Waste 
disposal.  Municipal  water,  Wild  River  Act. 

Idaho's  Salmon-Little  Salmon  River  Corridor  is  a 
complex  of  management  and  ownership  units  ad- 
jacent to  national  forest  land,  characterized  by 
laterally  limited  mobility  of  canyon-bounded  land 
and  water  strips.  The  northern  corridor  is  ranch 
land,  and  the  southern  corridor  is  residential  land. 
Landowner  sampling  indicates  that  gates  left  open, 
vehicles  not  restricted  to  roads,  and  disturbance  to 
livestock  by  hunters,  cyclists  and  campers  are  per- 
ceived as  main  sources  of  problems  in  the  northern 
corridor.  Vandalism  by  hunters,  cyclists  and  cam- 
pers is  the  major  problem  in  the  fisherman- 
dominated  southern  corridor.  Two-thirds  of  all  lan- 
downers believe  existing  roads  provide  adequate 
access  and  intensify  land  management  problems. 
Hunting  regulations  were  considered  to  have  ad- 
verse effects  on  land  use  practices  and  deer  popula- 
tion. Land-owner-recreationist  conflicts  are  in- 
fluenced by  inadequate  supply  of  roadside  rest 
areas,  campgrounds,  toilets,  litter  disposal,  and 
drinking  water.  Reccommendations  include 
specified  facilities,  action,  awareness,  involvement, 


determination,    and    research    to    alleviate    Ian 
downer-recreationist  conflicts.  (Popkin-Arizona) 

W72-01746 


MINIMUM  DESIGN  STANDARDS  FOR  COM 
MUNITY  WATER  SUPPLY  SYSTEMS  (EXIST 
ING  STANDARD--FHA  4517.1)  (DRAFT  EN 
VIRONMENTAL  STATEMENT). 

Department  of  Housing  and  Urban  Development 
Washington,  D.C.  Assistant  Secretary  for  Housini 
Production  and  Mortgage  Credit. 
For  primary  bibliographic  entry  see  Field  05F. 

W72-OI822 


OSO  CREEK  TECHNICAL  ASSISTANCE  STU 
DY:  PRELIMINARY  STUDY  ON  TH1 
PROBLEMS  AND  OPPORTUNITIES  FOF 
DEVELOPMENT  OF  OSO  CREEK  AND  OSC 
BAY. 

Coastal  Bend  Regional  Planning  Commission,  Cor- 
pus Christi,  Tex. 

Available  from  National  Technical  Information 
Service,  Springfield,  Va.,  22151,  as  PB-201  213, 
$3.00  paper  copy,  $0.95  in  microfiche.  Coastal 
Bend  Regional  Planning  Commission  Report 
March  1971.  11  p. 

Descriptors:  'Water  resources  development, 
'Watershed  management,  'Planning,  'Texas, 
Water  pollution  control,  Flood  control.  Urbaniza- 
tion, Land  development.  Ecology,  Agriculture,  In- 
dustries, Water  users,  Recreation,  Evaluation. 
Identifiers:  *Oso  Creek  basin  (Nueces  County, 
Tex),  Urban  hydrology. 

This  preliminary  study  recommends  that  the 
problems  and  opportunities  for  development  of 
Oso  Creek  and  Oso  Bay  in  Nueces  County,  Texas 
should  be  undertaken  as  a  coordinated  and  com- 
prehensive effort  and  should  include  consideration 
of  the  plans  and  programs  of  the  County,  its  mu- 
nicipalities and  the  region,  whether  existing  or 
proposed.  The  plan  should  take  into  consideration 
existing  and  potential  social,  economic,  and  en- 
vironmental values  of  the  Oso  watershed.  Particu- 
lar attention  should  be  directed  to  questions  of  con- 
servation, protection  of  exhaustible  resources,  and 
the  effects  of  development  on  the  eco-system  of  the 
Creek,  the  Bay  and  the  area.  Such  items  as:  recrea- 
tion; open  space;  ecological  and  estuarine  control 
and  development;  urban,  industrial,  and  agricul- 
tural pollution;  flood  prevention  and  control;  and 
the  protection  of  agricultural  enterprise,  should  be 
investigated.  ( Woodard-USGS) 
W72-02028 


A  SYSTEM  ANALYSIS  OF  APPLICATIONS  OF 
EARTH  ORBITAL  SPACE  TECHNOLOGY  TO 
SELECTED  CASES  IN  WATER  MANAGEMENT 
AND  AGRICULTURE-VOLUME  1,  TECHNICAL 
SUMMARY. 

Planning  Research  Corp.,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-02029 


ON    THE    ECONOMIC    IMPACT    OF    LARGE 
DIVERSIONS  OF  SNAKE  RIVER  WATERS, 

Washington  State  Univ.,  Pullman.  Water  Research 

Center. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-02I24 


OUTDOOR  RECREATION  IN  NEW  YORK 
STATE:  PROJECTIONS  OF  DEMAND, 
ECONOMIC  VALUE,  AND  PRICING  EFFECTS 
FOR  THE  PERIOD  1970-1985, 

Cornell  Univ.,  Ithaca,  N.  Y. 
R.  J.  Kalter,  and  L.  E.  Gosse. 

Toward  the  Year  1985,  Special  Cornell  Series 
Number  5,  New  York,  State  College  of  Agricul- 
ture, A  Statutory  College  of  the  State  University  at 
Cornell  University.  57  p,  1  fig,  19  tab,  1  16  ref,  13 
append.  OWRR  B-014-NY(1). 
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scriptors:    'Recreation   demand,   *New    York, 
egression    analysis,    Estimating,    Methodology, 
nting.  Swimming,  Boating,  Fishing, 
mtifiers:  Hiking. 

onometric  demand  functions  for  hiking,  hunting, 
imming,  boating,  and  fishing  in  New  York  State 
:  estimated  from  data  gathered  by  the  Census 
reau  in  special  1960  and  1965  nationwide  sur- 
fs. The  data  were  categorized  according  to  data 
lected  (1960  or  1965)  and  reason  for  using 
ireation  facility  (vacation  or  short  trip),  and 
larate  demand  equations  were  estimated  for 
:h  category.  Separate  estimates  were  also  ob- 
ned  for  each  category  after  aggregating  the  data, 
lally,  these  demand  equations  were  used  to  pro- 
t  demand  for  recreational  activities  to  1970  and 
85.  These  projections  assume,  of  course,  that 
ne  of  the  underlying,  structural  relationships 
ange  during  the  period  considered.  To  the  extent 
it  this  assumption  is  correct,  a  partial  quantita- 
e  answer  is  provided  to  the  question  of  how 
ich  recreational  opportunities  should  be  pro- 
led  by  public  bodies.  These  forecasts  also 
monstrate  the  feasibility,  within  an  appropriate 
lge,  of  a  policy  of  reasonable  public  pricing  of 
:reation  services.  Such  a  policy  of  reimburse- 
:nt  could  serve  the  dual  functions  of  helping  to 
ice  recreation  financing  on  a  user  fee  basis  and 
Jucing  excess  demand,  and  the  resulting  misallo- 
tion  of  resources,  resulting  from  the  present  zero 
icing  policy.  Numerous  tables  and  appendices 
ntain  relevant  data  and  information.  (Settle- 
isconsin) 
72-02134 


iCONDARY  ECONOMIC  EFFECTS  OF  IR- 
IGATION  ON  THE  COLORADO  HIGH 
.AINS, 

alorado    State    Univ.,    Fort    Collins.    Dept.    of 

:onomics. 

.  D.  Rohdy,  D.  B.  Tanner,  and  P.  W.  Barkley. 

alorado    State    University,    Experiment   Station, 

>rt  Collins,  Colorado,  Bulletin  545S,  June,  1971. 

>  p,  1  fig,  7  tab,  10  ref,  1  append.  OWRR  B-007- 

OLO(6). 

escriptors:   "Colorado,  "Economic  impact,  "Ir- 

pttion. 

entifiers:  *Secondary  economic  effects,  "Income 

ultiplier,  "Business  multiplier. 

study  of  Kit  Carson  County,  Colorado,  represen- 
tee of  the  Colorado  High  Plains,  was  conducted 
i  indicate  the  magnitude  of  agricultural 
aminance  and  economic  interrelationships  among 
I  sectors  of  the  economy.  To  measure  secondary 
:onomic  effects  of  irrigation,  all  economic  units 
ere  classified  into  eleven  processing  and  three 
ayment  sectors  by  the  main  source  of  income.  The 
ow  of  funds  data  used  to  calculate  the  direct 
urchases  required  from  each  sector  per  dollar  of 
>tal  output  by  a  specific  sector  was  obtained  by 
lonitoring  cancelled  checks  for  10  days  in  1966  at 
>cal  banks.  Second-round  purchases  are  the 
;condary  economic  effects  to  be  calculated.  Busi- 
ess  and  income  multipliers  were  determined  from 
le  direct  and  indirect  requirements  per  dollar  out- 
ut  by  sectors.  These  multipliers  measure  relative 
nportance  of  the  sectors,  with  the  four  agricul- 
jral  sectors  having  the  largest  multipliers.  For 
tiese  four  sectors  the  business  multiplier  ranged 
rom  1.77  to  2.45;  the  income  multipliers  ranged 
rom  1.73  to  2.77  (for  Type  1)  and  2.05  to  3.30  (for 
ype  II).  From  these  results  the  economic  impact 
f  continued  irrigation  development  for  the 
:olorado  High  Plains  and  for  each  specific 
conomic  sector  can  be  predicted.  ( Hugh- 
s'isconsin) 
V72-02136 


970    LITERATURE    REVIEW,    ADMINISTRA- 
TOR ECONOMICS, 

vutgers-The  State   Univ.,  New  Brunswick,  N.  J. 

Water  Resources  Research  Inst. 

H.  Whipple,  Jr. 

lournal  Water  Pollution  Control  Federation,  Vol 

13,  No  6,  p  1370-1 376,  June,  1971.  60  ref. 


Descriptors:     "Reviews,  "Publications,     "Water 

resources,    "Economics,  Environmental    effects, 

Water   quality,    Welfare  (Economics),    Pollution 
abatement. 

The  year  1970  produced  an  outpouring  of  publica- 
tions relating  to  the  economics  of  water  quality.  Of 
these  publications,  sixty  are  reviewed.  Discussions 
of  economic  principles  relative  to  environmental 
pollution  ranged  from  very  broad,  general  concepts 
to  limited  improvements.  Among  the  more  general 
approaches,  Rothenberg  theorized  that  congestion 
and  pollution  were  only  different  aspects  of  the 
same  phenomenon,  Breslow  explained  basic  pollu- 
tion economics  and  listed  four  corrective  ap- 
proaches to  optimization,  and  Reichart  indicated 
some  of  the  difficulties  in  the  measurement  of  en- 
vironmental quality.  Among  those  following  a  more 
limited  approach,  Leontif  demonstrated  how  pollu- 
tion could  be  related  in  a  measurable  way  to  some 
particular  consumption  or  production  process  and 
incorporated  into  input-output  analysis,  Coale 
showed  that  economic  factors  were  more  impor- 
tant to  the  increase  in  pollution  than  population 
growth  was,  and  Stepp  studied  water  pollution 
loadings  resulting  from  certain  South  Carolina 
plants.  Also  receiving  consideration  in  the  1970 
literature  were  subjects  such  as  pollution  situations 
in  foreign  countries,  regional  water  quality  control, 
effluent  charges  on  industrial  water  users,  and 
problems  of  economic  optimization  and  subop- 
timization.  (Settle-Wisconsin) 
W72-02140 


WINTER  COMMERCE  ON  THE  BALTIC: 
SOME  IMPLICATIONS  ON  OPENING  THE 
GREAT  LAKES, 

Michigan    State    Univ.,    East    Lansing.    Graduate 
School  of  Business. 
J.  L.  Hazard. 

Land  Economics,  Vol  XLVII,  No  3,  p  256-266,  Au- 
gust, 1971.  32  ref. 

Descriptors:  "Navigation,  "Sea  ice,  "Iced  lakes, 
"Great  Lakes,  "Economic  evaluation.  Ice  breakup, 
Fresh  water,  Lake  ice,  St.  Lawrence  Seaway, 
Technology,  Inland  waterways. 
Identifiers:  "Baltic  Sea,  "Finland,  "Winter  com- 
merce. Water  transportation. 

Finnish  icebreaking  technology  on  the  Baltic  is  sug- 
gested as  a  possible  model  for  opening  the  geo- 
graphically similar  Great  Lakes  to  winter  com- 
merce. The  Finnish  government  has  chosen  to  keep 
the  Baltic  Sea  open  rather  than  rely  on  overland 
transportation  or  seasonal  stockpiling.  The  addi- 
tional icebreaking  costs  only  amount  to  12%  of 
winter  freight  revenues  or  less  than  \  .59c  OF  THE 
VALUE  OF  COMMERCE  MOVED  DURING 
THE  WINTER  MONTHS.  Recent  technical  in- 
novations that  help  keep  these  costs  low  include  in- 
creased icebreaker  horsepower  (12-38,000  hp), 
bow  air  jets  for  maneuvering,  the  use  of  nuclear 
reactor  power,  and  the  development  of  cargo  ships 
with  icebreaking  capabilities.  As  an  incentive  to 
more  construction  of  icebreaking  cargo  ships,  the 
towing  rates  and  ice  fees  charged  decrease  with  a 
vessel's  icebreaking  ability.  The  U.S.  Corps  of  En- 
gineers estimates  that  it  would  cost  $2  7  million  to 
keep  the  Great  Lakes  open.  The  mid-continent  has 
the  trade  potential  to  fill  the  Great  Lakes  route,  but 
use  will  have  to  increase  beyond  the  16-18%  of 
total  trade  now  using  the  route.  In  addition,  more 
research  is  essential  in  lake  ecology,  effects  on 
power  and  shore  property,  techniques  of  channel 
ice  control,  traffic  control  and  benefits  from  winter 
commerce.  (Wade-Wisconsin) 
W72-02143 


ECONOMIC  EVALUATION  OF  SOME 
WATERSHED  MANAGEMENT  ALTERNA- 
TIVES ON  FOREST  LAND  IN  WEST  VIRGINIA, 

Forest    Service,    Columbus,    Ohio.    Northeastern 

Forest   Experiment   Station;   and   Forest   Service, 

Parsons,  West  Va.  Northeastern  Forest  Experiment 

Station. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02I46 


CONCEPTS  USED  AS  ECONOMIC  CRITERIA 
FOR  A  SYSTEM  OF  WATER  RIGHTS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02148 


HYDROLOGY   AND   WATER   RESOURCES   IN 
ARIZONA  AND  THE  SOUTHWEST,  VOLUME  I. 

American  Water  Resources  Association. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02212 


PHYSIOGRAPHIC  LIMITATIONS  UPON  THE 
USE  OF  SOUTHWESTERN  RIVERS, 

Museum  of  Northern  Arizona,  Flagstaff. 
C.  S.  Breed. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971,  Tempe,  Vol  l,p  367-372,  1971. 
5  ref. 

Descriptors:  "Arizona,  "Arid  lands,  "Colorado 
River  Basin,  "Water  allocation  (Policy),  "Ground- 
water mining,  Dams,  Evaporation,  Overdraft, 
Colorado  River  Compact,  Water  table.  Water  loss. 
Water  resources  development,  River  flow,  River 
basin  development,  Geomorphology,  Water  law. 
Identifiers:  "Central  Arizona  Project. 

Southwestern  rivers  are  few  in  numbers  and  low  in 
discharge.  The  physiographic  and  climatic  reasons 
for  this  are  discussed.  To  the  east  of  the  100th 
meridian,  rainfall  is  reliable  and  agriculture  is  sta- 
ble; while  to  the  west,  there  is  a  chronic  deficit  of 
water,  droughts  are  frequent  and  lifestyles  must  be 
accordingly  adjusted.  Dam  building  results  in 
greatly  increased  silting  behind  the  dam  in  both  the 
river  and  its  tributaries  and  accelerated  channel 
erosion  below  the  dam.  Total  flow  must  also 
decrease  due  to  withdrawals  and  increased 
evaporation  from  reservoirs.  The  correction  of  ap- 
parent errors  in  measuring  the  virgin  flow  of  the 
Colorado  River  now  indicates  that  this  flow  is 
about  15  maf/yr.  Current  legal  allocations  total 
17.5  maf/yr  of  river  water,  including  the  Central 
Arizona  Project  (CAP),  which  will  withdraw  1.2 
maf/yr.  While  the  river  is  being  dammed  and 
overallocated  beyond  all  reason,  the  water  table  is 
being  mined  at  the  alarming  rate  of  20  ft/yr.  In  Cen- 
tral Arizona,  it  has  dropped  to  about  250  ft  below 
the  surface,  and  even  if  all  withdrawals  ceased  im- 
mediately, it  would  take  many  centuries  of  of 
desert  rains  before  it  would  return  to  its  former 
level  of  50  ft.  The  CAP  water  will  cancel  only  about 
1/2  of  this  overdraft  annually.  A  glance  at  the 
Phoenix  area  today  shows  that  rain  follows  neither 
the  farmers  plow  nor  the  subdividers  bulldozer. 
(See  also  W72-022I  2)  (Casey-Arizona) 
W72-02235 


USE      AND      ABUSE      OF      SOUTHWESTERN 
RIVERS.  HISTORIC  MAN--THE  ANGLO, 

Arizona  State  Univ.,  Tempe. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02238 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

ECONOMICS  AND  POLITICS  IN  WATER  POL- 
LUTION CONTROL, 

Clemson  Univ.,  S.  C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02I35 


THERMODYNAMICS    OF    ENVIRONMENTAL 
DEGRADATION, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  05G. 

W72-02I37 
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THE  DISPOSAL  OF  AGRICULTURAL  WASTE, 

For  primary  bibliographic  entry  see  Field  05E. 

W72-02142 


COMPARISON  OF  WATER  PRICING  STRUC- 
TURES FROM  A  COLLECTIVE  UTILITY 
VIEWPOINT, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  Engineer- 
ing. 

B.  Metier,  and  L.  Duckstein. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  197  I  ,Tempe,  Vol  l,p  327-350,  1971. 
2  fig,  6  ref. 

Descriptors:  *Systems  analysis,  'Municipal  water, 
•Water  conservation,  'Economic  efficiencies, 
•Model  studies,  Groundwater,  Arizona,  Arid  lands, 
Economic  impact.  Water  demand.  Water  supply. 
Water  values,  Mathematical  models,  Regressive 
taxes,  Pricing. 
Identifiers:  'Collective  utility. 

As  a  result  of  continually  lowering  water  tables  in 
the  arid  regions  of  the  west,  many  people  are 
beginning  to  realize  that  water  should  be  treated 
like  any  other  rare  resource,  letting  supply  and  de- 
mand factors  regulate  its  distribution.  Three  types 
of  price  structures  are  used  by  water  agencies:  ( 1 ) 
the  flat  rate  system  (2)  the  step  rate  system  and  (3) 
the  block  rate  system.  Each  of  these  structures  may 
be  progressive  or  regressive.  At  present,  Tucson's 
only  source  of  water  lies  underground  and  will 
presumably  decrease  as  the  population  increases. 
To  optimize  the  benefits  to  the  community,  it  may 
be  necessary  to  decrease  not  only  average  con- 
sumption but  also  summertime  peak  consumption 
for  swimming  pools,  evaporative  coolers  and  lawn 
sprinkling.  Currently,  Tucson  uses  a  regressive 
block  rate  pricing  structure.  Using  the  theory  of 
collective  utility,  a  model  is  developed  for  use  in 
comparing  2  price  structures  in  an  effort  to  define  a 
monetary  value  for  water  conservation.  It  is  con- 
cluded that  the  change  in  collective  utility,  dU, 
which  is  a  measure  of  the  worth  of  change  from 
economic  state  1  to  2,  is  the  best  measure  of  price 
changes  in  arid  areas.  The  model  shows  that  Tuc- 
son water  consumption  would  be  lowered  and 
money  would  be  lost  with  either  price  structure, 
but  with  the  permanent  change,  monetary  flow  of 
goods  would  be  greater  than  under  the  seasonal 
structure.  (See  also  W 72-022  12  )  (Casey-Arizona) 
W72-02233 

6D.  Water  Demand 


A     METHODOLOGY     STUDY     TO    DEVELOP 
EVALUATION    CRITERIA     FOR    WILD    AND 
SCENIC  RIVERS:  LANDOWNER  PRECEPTION 
OF      RECREATIONIST      ASSOCIATED     CON- 
FLICTS   IN    THE   SALMON-LITTLE   SALMON 
RIVER  CORRIDOR  OF  IDAHO, 
Idaho  Univ.,  Moscow.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-0I746 


WATER  QUALITY  MANAGEMENT  PLANNING 
IN  SOUTH  CAROLINA:  A  PLANNING 
MANUAL. 

South  Carolina  State  Planning  and  Grants  Div., 
Columbia.  Community  Affairs  Section. 

Available  from  the  National  Technical  Information 
Service  as  PB-20 1  43 1 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  June  30,  1971.  40  p,  1  fig.  HUD  No. 
SCP-43. 

Descriptors:  'Planning,  *Pollution  abatement, 
•Federal  project  policy,  *Cost  sharing,  *Grants, 
Programs,  Water  resources  development.  Water 
supply,  Water  pollution  control,  Sewers,  Financing, 
Local  governments.  Sanitary  engineering. 
Identifiers:  *Regional  planning. 


The  manual  is  designed  for  use  by  regional  and 
local  planners  in  the  development  of  water  pollu- 
tion abatement  programs  and  water  and  sewer 
plans.  It  also  provides  county  and  municipal  offi- 
cials with  general  information  regarding  federal 
assistance  programs  and  clarifies  the  relationship  of 
the  local  planning  program  to  state  and  regional 
planning  efforts.  The  manual  is  divided  into  two 
parts.  Part  I  deals  exclusively  with  the  programs  of 
Farmers  Home  Administration,  the  Department  of 
Housing  and  Urban  Development,  and  the  En- 
vironmental Protection  Agency.  It  describes  the 
programs  of  each,  outlines  the  pertinent  planning 
requirements  prerequisite  to  grant  approval,  and 
discusses  past  application  and  current  status  of 
these  programs  within  the  state.  Part  II  sets  forth  a 
coordinated  planning  program  designed  to  meet 
state,  regional,  and  local  planning  needs  and  to 
satisfy  federal  planning  requirements.  Considera- 
tion is  given  to  the  program  elements  and  to  the  or- 
ganizational, administrative  and  functional  aspects 
of  regional  planning.  (Poertner) 
W72-01825 


PRELIMINARY  STUDY  OF  THE  DEVELOP- 
MENT OF  WATER  RESOURCES  OF  THE  HU- 
MACAO  SUB-REGION,  PUERTO  RICO. 

Black  and  Veatch  International,  Kansas  City,  Mo. 

Available  from  the  National  Technical  Information 
Service  as  COM-7 1-007 16,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  Puerto  Rico  Aqueduct  and 
Sewer  Authority,  San  Juan,  Puerto  Rico,  May 
1971.  191  p,  18  fig,  33  tab,  50  ref.  Commerce 
Technical  Assistance  Project. 

Descriptors:  *Water  supply,  'Flood  control, 
•Waste  water  disposal,  'Economic  feasibility,  In- 
terbasin  transfers.  Groundwater  mining,  Surface- 
groundwater  relationships.  Levees,  Floodways, 
Forecasting,  Channel  improvement,  Puerto  Rico, 
Water  pollution  control,  Islands,  Waste  water  treat- 
ment. Sanitary  engineering.  Reclamation,  Land 
use.  Regional  analysis. 
Identifiers:  'Humacao  (PR). 

Water  supply  needs  and  potential  yield  from  vari- 
ous sources  are  discussed  and  analyzed.  Surface 
water  and  ground  water  control  problems  are 
identified.  The  Humacao  Sub-Region  includes 
three  municipalities  within  its  arbitrarily  defined 
boundaries.  The  Sub-Region  receives  an  average 
daily  rainfall  of  about  500  million  gallons,  of  which 
about  one-half  is  lost  through  evapotranspiration 
and  the  balance  runs  off  into  the  sea  in  floods  dur- 
ing short,  intense  storms.  Alternative  recommenda- 
tions are  made  on  how  to  provide  water  for  the 
area's  changeover  from  an  agricultural  to  an  indus- 
trial economy.  These  include  use  of  ground  water 
as  an  economical  water  source  and  surface  water 
through  reservoirs,  wastewater  reclamation,  and 
long  distance  imports.  Sea  water  as  a  source  is  re- 
ported as  uneconomical.  Floodways  and  levees  are 
recommended  rather  than  flood  water  storage 
reservoirs  for  flood  control.  It  is  recommended  that 
the  present  practice  of  disposing  of  wastewater  into 
streams  be  discontinued  and  replaced  by  ocean 
disposal.  It  is  also  recommended  that  data  be  coor- 
dinated for  providing  guidance  in  the  design  of 
water  development  projects.  Strict  regulations  are 
recommended  to  avoid  waste  resulting  from  in- 
creasing competition  for  water  supplies.  (Poertner) 
W72-01829 


INVENTORY  AND  PROBLEM  DELINEATION, 
PHASE  I  REPORT,  REGIONAL  WATER 
SUPPLY  AND  WASTEWATER  DISPOSAL  STU- 
DY. 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  Mass. 

Piedmont  Triad  Council  of  Governments,  Green- 
sboro, North  Carolina,  June  1971.  54  p,  4  fig,  34 
tab,  275  ref.  HUD  North  Carolina  P-130. 

Descriptors:  'Water  supply,  'Waste  water 
disposal,  'Municipal  water,  'Planning,  'Regional 
analysis.  Water  resources  development,  Adminis- 
tration, Water  resources.  Water  users,  Industrial 
use.  North  Carolina. 


Identifiers:  'Piedmont  triad  region. 

Existing  and  planned  water  supply  and  wastewater 
disposal  systems  in  the  eleven  county  Piedmont 
Triad  Region  are  inventoried  and  discussed.  This 
inventory  is  the  first  step  in  the  development  of  a 
comprehensive  regional  plan  for  water  resource 
utilization  in  the  area.  Questionnaires  were  mailed 
to  cities,  counties,  sanitary  districts,  authorities  and 
industry  to  obtain  the  information  needed  from 
urban  areas.  Information  on  rural  needs  for  water 
supply  and  wastewater  disposal  was  obtained  by 
questionnaires  mailed  to  members  of  the  North 
Carolina  Grange.  An  extensive  literature  review 
was  made  of  publications  pertaining  to  water 
resource  utilization  in  the  study  area.  Personal  in- 
terviews were  conducted  with  city,  county  and 
state  officials  and  supervisors  of  water  and  waste- 
water facilities.  Public  water  is  supplied  to  about  65 
percent  (636,000  persons)  of  the  5,443  square  mile 
study  area.  Thirty  eight  wastewater  disposal 
systems  serve  52  percent  (509,000  persons).  Total 
public  water  usage  averages  about  108  million  gal- 
lons per  day  and  public  wastewater  discharge  is 
about  76  mgd.  This  is  expected  to  increase  in  com- 
ing years.  Unless  legislation  is  enacted  to  permit  in- 
terbasin  water  transfer,  one  or  more  of  the  follow- 
ing steps  must  be  taken:  ( 1 )  develop  all  practical 
intra-basin  transfers,  (2)  increase  water  reclama- 
tion and  reuse,  (3)  improve  water  conservation 
practices,  (4)  limit  industrial  development  and 
population  growth.  (Poertner) 
W72-01830 


DETERMINING  THE  DEMAND  AND 
ECONOMIC  VALUE  FOR  THE  WATER-BASED 
OUTDOOR  RECREATION  RESOURCES  AT 
LAKE  MACBRIDE  STATE  PARK  IN  THE 
SUMMER  OF  1970, 

Iowa  Univ.,  Iowa  City.  Water  Resources  Research 
Inst. 

M.  G.  Glascock,  and  J.  J.  Born. 
Available  from  the  National  Technical  Information 
Service  as  PB-204  816.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Iowa  Water  Resources  Research  In- 
stitute, Ames,  Completion  Report  ISWRRI-40, 
1971.  161  p,  1  fig,  63  tab,  31  ref,  4  append.  OWRR 
B-017-IA(2). 

Descriptors:  'Water  demand.  Parks,  Surveys,  'Use 
rates,  'Recreation  demand,  Iowa,  Recreation 
facilities,  'Lakes,  Evaluation,  Water  utilization, 
Social  needs,  Social  participation,  Water  users. 
Identifiers:  'Lake  MacBride  State  Park  (Iowa), 
Projected  demand. 

The  purpose  was  to  determine  how  user  patterns 
relate  to  the  economic  values  of  water-based 
recreation  facilities  at  Lake  MacBride  State  Part. 
This  includes  a  survey  of  present  demand  for  exist- 
ing water-based  recreation  facilities  in  the  park, 
determination  of  socio-economic  variables  which 
may  partially  explain  demand,  and  monetary  values 
placed  on  water  recreation  areas  and  their  use  by 
the  consumer.  Estimates  have  been  made  of 
resultant  expanded  park  use  areas  and  proximity 
and  design  of  areas  and  facilities  and  their  potential 
effect  on  use  patterns.  An  examination  of  the 
sources  of  water  pollution  of  Lake  MacBride  was 
made.  In  addition,  projected  levels  of  pollution 
were  analyzed  and  recommendations  for  the  al- 
leviation of  this  problem  were  made.  (Powell-Iowa 
State) 
W72-01980 


LONG-TERM  WATER  BALANCE  OF  THE  IR- 
TYSH  RIVER  IN  KAZAKHSTAN  (PERSPEK- 
TIVNYY  VODOKHOZYAYSTVENNYY  BALANS 
R.  IRTYSHA  V  KAZAKHSTANSKOY  CHASTI), 

Akademiya  Nauk  Kazakhskoi  SSR,  Alma-Ata. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02066 


WATER  AND  HYDROELECTRIC  POWER 
RESOURCES  OF  THE  UPPER  IRTYSH  BASIN 
(VODNYYE     I     VODNOENERGETICHESKIYE 
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RESURSY       BASSEYNA       VERKHNEGO      IR- 

TYSHA) 

For  primary  bibliographic  entry  see  Field  04A. 
W72-02067 

ON    THE    ECONOMIC    IMPACT    OF    LARGE 
DIVERSIONS  OF  SNAKE  RIVER  WATERS, 

Washington  State  Univ.,  Pullman.  Water  Research 

Center. 

C.  B.  Millham,  and  R.  A.  Russell. 

Water  Resources  Bulletin,  Vol.  7,  No.  5,  p.  925- 

934,  October  1971.  2  fig,  3  tab,  8  ref. 

Descriptors:     ♦Pollution     abatement,     'Diversion 
losses,     'Hydroelectric    power,    'Dynamic    pro- 
gramming,    'Economic     impact,     Optimization, 
Streamflow,  Volume,  Columbia  River. 
Identifiers:  'Snake  River. 

An  assessment  was  made  of  the  economic  losses 
that  would  be  incurred  from  a  number  of  differing 
volumes  of  diversion  from  the  Snake  River  above 
Brownlee  Dam  for  a  year  having  the  low-flow 
characteristics  of  the  period  May  1928-April  1929. 
The  year  was  divided  into  six  time  periods  and 
mean  monthly  streamflow  data  were  converted  into 
data  involving  acre-feet  per  month.  This  stream- 
flow  was  then  adjusted  for  irrigation  allocations 
and  return  flows.  A  value  per  acre-foot  of  monthly 
streamflow  for  power  generation  for  the  year  1990 
was  obtained.  Dynamic  programming  was  the 
method  used  to  find  an  'annual  value' of  the  Snake- 
Columbia  complex,  using  the  given  data.  The 
streamflow  was  then  reduced  above  Brownlee  by 
the  desired  volume  of  diversion  during  each  time- 
period  and  the  annual  value  computed  for  the 
diminished  flow.  Two  basic  kinds  of  diversion  pat- 
terns were  considered:  'seasonal'  diversion  and 
'continuous'  diversion.  Continuous  diversion  was 
substantially  more  expensive  than  the  discontinu- 
ous diversion.  The  results  determined  the  losses 
due  only  to  pollution  abatement  and  power  genera- 
tion. (Markell-Cornell) 
W72-02124 


OUTDOOR  RECREATION  IN  NEW  YORK 
STATE:  PROJECTIONS  OF  DEMAND, 
ECONOMIC  VALUE,  AND  PRICING  EFFECTS 
FOR  THE  PERIOD  1970-1985, 

Cornell  Univ.,  Ithaca,  N.  Y. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02134 

6E.  Wlater  Law  and  Institutions 


WATER      QUALITY      REQUIREMENTS      FOR 
RECREATIONAL  USES, 

Public  Health  Service,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-01807 


STANDARD  UTILITIES  LOCATION. 

Greater  Tampa  Utility  Group,  Fla.  Standardization 

Committee. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-0I82I 


WATER  RESOURCES  POLICY  IN  WISCONSIN: 
A  SUMMARY  ASSESSMENT,  VOLUME  1, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

I.  K.  Fox. 

Available    from    National   Technical   Information 

Service  as  PB-204  928,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Partial  Completion  Report,   1971. 

1 64  p,  4  fig,  1  tab,  20  ref.  OW  RR  B-038-W1S  ( 1 ). 

Descriptors:  'Water  policy,  'Water  quality  con- 
trol, Water  resources  development,  'Water  supply, 
•Industrial  water,  'Interagency  cooperation, 
•Decision  making,  'Municipal  water.  Water  allo- 
cation (Policy),  Flood  protection.  Regions, 
•Wisconsin,  'Institutions,  Social  participation. 


Identifiers:  Democratic  participation.  Information 
generation,  Information  utilization,  Social  efficien- 
cy, Rectitude,  *Milwaukee  (Wise),  Wisconsin 
River  basin. 

This  report  privides  a  summary  of  three  groups  of 
studies  pertaining  to  water  resources  management 
in  the  state  of  Wisconsin.  One  group  is  an  in- 
tegrated set  of  studies  dealing  with  instititutional 
design  for  water  quality  management  in  the 
Wisconsin  River  basin.  The  second  set  deals  with 
metropolitan  water  resources  management,  and 
focuses  on  the  area  of  southeastern  Wisconsin  near 
Milwaukee.  The  third  group  consists  of  miscellane- 
ous studies  which  have  implications  for  policy  and 
institutional  design.  The  adequacy  of  existing  in- 
stitutional arrangements  are  analyzed  on  the  basis 
of  democratic  participation,  information  genera- 
tion and  utilization,  social  efficiency,  liberty,  and 
rectitude.  (See  also  W7 1-05037  thru  W7 1-05039 
and  W7 1-05383,  and  W72-01486  thru  W72- 
01487)  (Uttormark-Wisconsin) 
W72-01979 


CHARACTERISTICS  AND  POLLUTION 

PROBLEMS  OF  IRRIGATION  RETURN  FLOW. 

Utah  State  Univ.,  Foundation,  Logan. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01984 


VESSEL  AND  AIRCRAFT  GARBAGE. 

California  Agriculture  Code  Ann  sees  16001  thru 
16154  (West  1968). 

Descriptors:  *California,  'Water  pollution  control, 
•Waste  disposal,  *Waste  storage,  Legislation, 
Legal  aspects.  Water  law,  Water  pollution,  Water 
pollution  sources,  Wastes,  Domestic  wastes.  Ships, 
Aircraft,  Regulations,  State  governments.  Solid 
wastes,  Water  quality  control. 

Any  regulations  adopted  pursuant  to  this  division 
should  not  conflict  with  orders  or  regulations  of  the 
United  States  Department  of  Agriculture.  Pertinent 
terms  are  defined.  If  there  is  no  approved  means  of 
processing  garbage  aboard  a  vessel  or  aircraft,  the 
person  in  charge  of  such  vessel  or  aircraft  shall  pro- 
vide receptables  with  tight-fitting  covers  in  which 
the  garbage  may  be  temporarily  retained.  It  is  un- 
lawful to  discharge  or  deposit  any  garbage  into  the 
water  or  onto  land  from  a  vessel  or  aircraft,  with 
the  following  exceptions:  (1)  disposal  for  im- 
mediate burning  in  incinerators;  (2)  discharge  for 
approved  treatment  or  disposal;  or  ( 3 )  delivery  to  a 
licensed  garbage  collector.  It  is  unlawful  to  retain 
garbage  on  a  vessel  or  aircraft,  except  in  tightly 
closed  receptacles.  It  is  also  unlawful  to  remove 
food  stores  from  any  vessel,  aircraft,  or  other  vehi- 
cle without  a  permit  to  do  so.  It  is  unlawful  to  aid  or 
abet  a  violation  of  this  division  of  the  Code.  (John- 
son-Florida) 
W72-02122 


VALIDATION    OF    POLITICAL    SIMULATION 
MODELS  -  WATER  RESOURCE  PROJECTS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-02129 


BOSARGE  V.  STATE  (OUTER  LIMITS  OF 
ALABAMA'S  TERRITORIAL  JURISDICTION). 

121  So.  427-428  (Ct  App  Ala  1928). 

Descriptors:  'Alabama,  'State  jurisdiction, 
'Islands,  'Commerical  fishing,  Legislation,  Boun- 
daries (Property),  Boundary  disputes,  Shrimp, 
Brine  shrimp,  Legal  aspects,  Judicial  decisions, 
Legislation. 

Defendant  shrimp  fisherman  was  convicted  of 
violating  an  Alabama  Law  prohibiting  the  taking  of 
shrimp  within  Alabama's  territorial  jurisdiction  by 
a  person  who  had  not  been  an  Alabama  resident  for 
one  year.  Defendant  was  apprehended  trolling  for 
shrimp  about  3/4  of  a  mile  south  of  Dauphine 
Island  within  Mobile  Country  and  the  Gulf  of  Mex- 
ico. Alabama  boundaries  included  all  islands  within 
six  leagues  of  the  shore.  Since  no  other  islands  lay 
south  of  Dauphine  Island,  and  it  was  within  six 
leagues  of  the  coastline,  the  Alabama  Supreme 
Court  held  that  the  southern  coast  of  Dauphine 
Island  was  the  southern  boundary  of  Alabama.  The 
court  noted  a  United  States  Supreme  Court  deci- 
sion holding  that  a  state's  territorial  jurisdiction  ex- 
tended one  marine  league  from  its  coast.  There- 
fore, the  location  at  which  defendant  was  appre- 
hended was  within  Alabama's  territorial  jurisdic- 
tion. The  conviction  was  affirmed.  (Hart-Florida) 
W72-02133 


DISPOSAL  OF  REFUSE  OR  DEAD  ANIMALS. 

Wyoming  Statutes  sees  35-462  thru  35-464  (1959). 

Descriptors:  'Wyoming,  *Water  pollution,  'Waste 
disposal,  'Water  quality  control.  Degradation 
(Decomposition),  Pollution  abatement.  Water  pol- 
lution control,  Wastes,  Industrial  wastes.  Municipal 
wastes,  Waste  dumps.  Sawdust,  Saw  mills,  Sewage 
treatment,  Sewage  disposal.  State  governments, 
Local  governments.  Legislation,  Public  health, 
Legal  aspects. 

It  shall  be  unlawful  to  deposit  or  place  refuse 
matter  or  dead  animals  into  any  watercourse  so  as 
to  cause  pollution.  Such  actions  are  hereby 
declared  to  be  nuisances  detrimental  to  the  public 
health.  Certain  existing  municipal  sewage  disposal 
systems  are  not  within  the  scope  of  these  provi- 
sions. The  throwing  of  sawdust  from  sawmills  into 
any  watercourse  is  also  prohibited.  Any  perono 
violating  the  provisions  of  this  Act  shall  be  guilty  of 
a  misdemeanor.  (Smilhamth-Florida) 
W72-02123 


DAMS  AND  DIKES  ACROSS  WATERWAYS. 

Corps  of  Engineers,  Washington,  D.  C. 

33  Code  of  Federal  Regulations  sec.  209.125 
(1970).  2  p. 

Descriptors:  *Damsites,  *Dam  construction, 
'Dikes,  'Federal  Power  Act,  'Navigable  waters, 
Dams,  Dam  design,  Retaining  walls.  Shore  protec- 
tion, Administration,  Administrative  agencies,  Ad- 
ministrative decisions.  Regulation,  Federal  govern- 
ment, State  governments,  Legal  aspects.  Water 
law,  Navigation,  Navigable  rivers.  Supervisory  con- 
trol (Power),  Planning. 

An  application  for  approval  of  the  Chief  of  En- 
gineers and  the  Secretary  of  the  Army  of  the  loca- 
tion and  plans  of  a  dike  or  dam  must  be  filed  with 
the  appropriate  District  Engineer.  The  application 
consists  of  a  letter  containing:  ( 1 )  the  name  and  ad- 
dress of  the  applicant,  (2)  the  waterway  and  loca- 
tion of  the  structure,  (3)  the  legislative  authority 
for  the  structure,  (4)  a  map  of  the  locations,  and 
(5)  plans  of  the  structure  showing  those  features 
which  affect  navigation.  Dikes  or  dams  may  be 
built  under  the  state  legislative  authority  if  the 
navigable  portions  of  the  waterway  lie  entirely 
within  state  limits.  Otherwise,  an  Act  of  Congress  is 
necessary.  Applications  for  authority  to  construct 
water  power  dams  and  transmission  lines  over 
navigable  waters  are  subject  to  the  Federal  Power 
Act.  The  letter  of  application  must  be  signed  by  the 
owner,  proprietor,  or  a  duly  authorized  agent. 
Specifications  are  detailed  for:  ( 1 )  plan  require- 
ments, ( 2 )  drawing  sizes,  ( 3 )  drawing  titles,  ( 4 )  lo- 
cation maps,  and  (5)  special  instructions.  (Robin- 
son-Florida) 
W72-02138 


POLLUTION  CONTROL  ACT. 

South  Carolina  Code  Ann.  sees.  63-195  thru  63- 
195.36  (Supp.  1970). 

Descriptors:  'South  Carolina,  'Water  pollution 
control,  'Water  quality  control,  'Regulation,  Ad- 
ministrative agencies.  Sewage,  Industrial  wastes. 
Waste  treatment,  Waste  disposal,  Treatment  facili- 
ties,   Air   pollution.    Public    health,    Permits,    In- 
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vestigations,  Inspection,  Adjudication  procedure. 
Judicial  decisions,  Interstate  compacts,  Federal 
government.  Grants,  Classification,  Pollution 
abatement,  Standards. 

The  policy  of  South  Carolina  is  to  maintain  water 
and  air  quality  standards  consistent  with  public 
health,  safety,  and  welfare;  maximum  employment; 
industrial  development;  and  the  propagation  and 
protection  of  fauna  and  flora.  A  Pollution  Control 
Authority  is  created  within  the  State  Department  of 
Health,  and  its  membership  is  described.  Its  powers 
include  the  following:  (1)  holding  hearings,  (2) 
making  and  revoking  orders,  (3)  instituting  legal 
proceedings,  (4)  issuing  and  denying  permits  for 
waste  discharges,  (5)  conducting  studies  and  in- 
vestigations, (6)  developing  a  comprehensive  con- 
trol and  abatement  program,  (7)  accepting  and  dis- 
tributing grants,  and  (8)  managing  programs  under 
the  Federal  Water  Pollution  Control  Act.  Con- 
siderations for  establishing  a  classification  system 
and  setting  water  and  air  quality  standards  are 
detailed.  Standards  may  prescribe  the  extent  of 
permissible  floating  and  suspended  solids  and  bac- 
teriological organisms  and  other  physical,  chemi- 
cal, biological  properties.  Permits  for  waste 
discharges  and  the  construction  of  waste  disposal 
systems  are  required.  Means  to  correct  undesirable 
pollution  levels  are  detailed.  The  necessity  for 
public  hearings  and  their  conduct  are  set  forth. 
Provision  is  made  for  appeals.  The  duties  of  the  At- 
torney General  to  prosecute  are  outlined.  Viola- 
tions of  the  Act  constitute  misdemeanors.  (Rees- 
Florida) 
W72-02139 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  PROVIDE 
FINANCIAL  ASSISTANCE  FOR  RIVER  BASIN 
PROGRAMS. 

House  Bill  7398,  92d  Cong,  IstSess,  1971.  4  p. 

Descriptors:  *River  basin  development,  •Govern- 
ment finance,  "Administrative  agencies,  *Water 
quality  control.  Federal  government.  Grants,  Costs, 
Water  pollution  control.  Pollution  abatement. 
Standards,  Training,  Operation  and  maintenance, 
Inspection,  Investigations,  Treatment  facilities, 
Diversion,  Impoundments,  Waste  treatment. 
Legislation,  Jurisdiction. 

Section  7  of  the  Federal  Water  Pollution  Control 
Act  is  amended  by  the  addition  of  a  new  subsection 
under  which  the  Secretary  of  the  Interior  is 
authorized  to  make  grants  to  intrastate  basin  water 
quality  management  agencies  having  water  quality 
jurisdiction  consistent  with  applicable  statutes  of 
the  state  concerned.  These  grants  are  not  to  exceed 
509i  of  the  administrative,  investigatory,  operator 
training  and  water  quality  control  inspection  costs 
of  any  management  plan.  Each  such  plan  must  be 
consistent  with  applicable  water  quality  standards 
and  must  be  approved  by  appropriate  state  agen- 
cies before  a  grant  may  be  made.  A  basin  water 
quality  management  plan  shall  provide  for  com- 
prehensive water  quality  control,  such  as:  ( 1 )  con- 
trol of  wastes;  (2)  construction,  operation,  and 
maintenance  of  waste  treatment  facilities;  (3)  con- 
trol of  flow,  diversion,  or  impoundment  of  basin 
water;  and  (4)  techniques  for  financing  and  dis- 
tributing the  costs  of  waste  treatment  facilities. 
Grants  shall  not  exceed  three  years  but  can  be 
renewed.  Agencies  receiving  subsection  (k)  grants 
are  ineligible  for  grants  under  other  provisions  of 
section  7.  Basin  means  an  entire  river,  stream  or 
their  tributaries,  coastal  waters,  estuaries,  lakes  and 
related  land  resources  that  form  appropriate 
hydrological  units  for  water  quality  management 
purposes.  (Rees-Florida) 
W72-02I4I 


resources  development.  Water  conservation. 
Water  policy,  Water  pollution,  Permits,  Adminis- 
trative decisions.  Administrative  agencies,  Water 
supply.  Water  utilization.  State  governments. 
Federal  government,  Planning,  Legal  aspects. 
Financing,  Government  finance.  Dams,  Levees. 

Kentucky  has  enacted  comprehensive  legislation  to 
promote  proper  utilization  of  its  water  resources  in 
the  public  interest.  A  Division  of  Water  is  created 
to  administer  the  statutes.  The  Act  defines  public 
waters,  and  requires  permits  for  the  withdrawal  of 
public  waters,  with  some  exceptions.  Water 
withdrawn  under  permit  must  be  reported  quar- 
terly. Notice  and  hearing  are  required  before  per- 
mit denial;  if  a  permit  is  granted,  it  must  be  specific 
concerning  such  factors  as  time,  amount,  and  loca- 
tion. A  permit  does  not  vest  an  absolute  right  in  the 
holder.  Judicial  review  of  orders  is  available.  Not- 
withstanding permits,  water  may  be  temporarily  al- 
located among  users.  The  Division  of  Water  is 
directed  to  conduct  water  resources  studies.  Per- 
mits are  required  for  dams  or  levees,  and  judicial 
review  of  permit  denials  is  available.  Division  of 
Water  personnel  are  authorized  to  enter  public  and 
private  lands  for  inspections.  Any  deposits  into 
waters  without  a  permit  are  prohibited.  A  Water 
Resources  Authority  is  created  to  contract  with  the 
federal  government  and  coordinate  state  agencies 
in  water  conservation  and  usage.  The  Authority 
may  also  condemn  land  and  issue  revenue  bonds  to 
finance  projects.  Comprehensive  financing  provi- 
sions are  set  forth.  (Hart-Florida) 
W72-02144 


PUBLIC  UTILITIES-WATER  AUTHORITIES. 

Public  Act  76-2446,  Illinois  Legislative  Service,  p 
573-574  (1970),  amending,  Illinois  Annotated 
Statutes  Ch  1 1  1  2/3,  sec  228. 

Descriptors:  *Water  districts,  *Illinois,  *Public 
utility  districts,  *Wells,  *Water  supply,  Taxes,  Ad- 
ministrative agencies.  Regulation,  Permits,  Financ- 
ing, Legal  aspects,  Water  resources.  Water 
delivery.  Legislation,  Local  governments,  Super- 
visory control  (Power). 

An  Illinois  Public  Act  concerning  the  establishment 
of  water  authorities  and  the  definition  of  their 
powers  and  duties  is  amended  to  provide  that  the 
board  of  trustees  may:  ( 1 )  inspect  wells  and  other 
withdrawal  facilities,  and  require  the  submission  of 
data  from  the  operator;  (2)  require  the  registration 
of  wells;  (3  )  require  permits  for  additional  wells,  or 
for  deepening  or  enlarging  existing  wells;  (4) 
require  the  plugging  of  abandoned  wells  or  the 
repair  of  wells  to  prevent  water  loss  or  contamina- 
tion; (5)  regulate  water  use  reasonably  during  a 
period  of  drought;  (6)  supplement  existing  water 
supplies  by  practical  and  feasible  means,  including 
acquisition  of  property  rights  by  purchase  or  con- 
demnation; (7)  sell  water;  (8)  levy  and  collect  a 
general  tax  on  the  taxable  property  within  the  limits 
of  the  authority;  (9)  consult  with  and  receive  infor- 
mation concerning  the  duties  and  responsibilities  of 
state  administrative  agencies;  (10)  sue  to  restrain 
violation  or  threatened  violation  of  rules,  regula- 
tions or  ordinances;  and  (11)  provide  by  ordinance 
that  violation  of  adopted  regulations,  rules,  or  or- 
dinances shall  constitute  a  misdemeanor  punisha- 
ble by  a  $50  fine.  (Hart-Florida) 
W72-02145 


WATER  RESOURCES. 

Kentucky  Rev.  Stat.  sees.    151.100  thru    151.990 
(1966). 

Descriptors:     'Kentucky,     "Legislation,     *Water 
resources,  *Water  management  (Applied),  Water 


CONCEPTS  USED  AS  ECONOMIC  CRITERIA 
FOR  A  SYSTEM  OF  WATER  RIGHTS, 

S.  V.  Ciriacy-Wantrup. 

In:  Economic  and  Public  Policy  in  Water  Resource 
Development,  Iowa  State  University  Press,  Ames,  p 
251-271,  1970,21  p,  33  ref. 

Descriptors:  "Economics,  *Water  allocation  (Pol- 
icy), "Preference  (Water  rights),  "Water  resources 
development.  Economic  impact,  Economic  effi- 
ciency, Economic  justification,  Investment,  Risks, 
Water  law.  Water  supply,  Water  policy,  Water 
rights,  Prescriptive  rights,  Prior  appropriation, 
Riparian   rights,   Legal  aspects,  Competing  uses, 


Water  resources.  Water  requirements,  Water  users. 
Water  utilization. 

Dealing  with  economic  concepts  as  criteria  for  a 
water  rights  system,  this  article  discusses  the  fol- 
lowing factors:  ( 1 )  economic  criteria  in  and  for 
water  law,  (2)  security  of  water  rights  interpreta- 
tion, (3)  security  of  water  rights  and  investment 
protection,  (4)  flexibility  of  water  rights  interpreta- 
tion, (5)  welfare  economics  and  water  allocation, 
and  (6)  economic  criteria  and  the  public  interest. 
Water  quality  and  quantity  are  closely  related  in 
determining  water  rights.  Economics  can  explain 
why  and  how  far  certain  conditions  influenced  by 
the  law  affect  the  national  income.  Moreover,  con- 
flicts can  frequently  be  identified  in  economic 
terms  before  they  become  legal  controversies;  after 
they  have  become  legal  controversies  the  essential 
economic  features  may  no  longer  be  clear.  To  un- 
derstand the  relationship  of  the  two  disciplines  one 
must  have  an  understanding  of  concepts  used  as 
economic  criteria  in  water  law:  the  security  and 
flexibility  of  water  rights.  The  strengthening  of  the 
relations  between  economics  and  the  law  will 
benefit  both  disciplines.  (Robinson-Florida) 
W72-02148 


LIMITATION  ON  DIVERSION  FROM  THE 
WATERSHED:  RIPARIAN  ROADBLOCK  TO 
BENEFICIAL  USE, 

C.  E.  Hill. 

South  Carolina  Law  Review,  Vol  23,  No  I ,  p  43-62 

197 1.  20  p,  78  ref. 

Descriptors:  "Watersheds  (Basins),  "South 
Carolina,  "Riparian  waters,  "Water  transfer, 
"Inter-basin  transfers,  Water  rights,  Riparian 
rights.  State  governments.  Federal  government, 
Water  law,  Legal  aspects,  Water  users,  Water 
supply.  Water  resources,  Water  resources  develop- 
ment, Water  utilization.  River  basins.  Prior  ap- 
propriation, Permits. 

Water  diverted  from  a  watercourse  must  be 
retained  in  the  watershed.  Generally,  riparian  land 
is  that  portion  of  a  tract  held  in  a  single  title  con- 
tiguous to  the  watercourse  and  within  the 
watershed.  Under  the  traditional  riparian  doctrine 
stream  water  may  only  be  used  on  riparian  land. 
The  riparian  system  protects  the  interests  of  those 
in  the  watershed,  but  in  the  West  where  water  is 
scarce  many  states  use  the  prior  appropriation 
system.  Numerous  state  systems  are  herein 
discussed.  States  can  prevent  waters  of  a  wholly  in- 
trastate stream  from  being  exported  to  another 
state,  but  the  federal  government  has  the  right  to 
transport  the  waters  of  interstate  or  intrastate 
navigable  streams.  In  reference  to  South  Carolina's 
situation,  the  author  maintains  that  there  is  no 
reason  for  the  watershed  limitation:  groundwater 
aquifers  cause  interbasin  transfers.  There  should 
also  be  a  comparison  of  intrabasin  benefits  with  the 
benefits  to  be  gained  from  diversion.  A  balancing 
of  interests  approach  would  be  the  best  for  all  in- 
terests. In  a  state  with  a  comprehensive  water  plan 
and  competent  administrative  machinery  there  is 
no  need  for  any  restrictions  on  interbasin  transfers. 
( Robinson-Florida ) 
W72-02149 


THE  RIGHTS  OF  THE  PUBLIC  VERSUS  THE 
RIGHTS  OF  RIPARIAN  OWNERS  TO  THE  USE 
OF  THE  SHORE  BETWEEN  THE  WATER'S 
EDGE  AND  THE  HIGH  WATER  MARK  ON 
LAKE  MURRAY, 
A.  L.  Harman. 

South  Carolina  Law  Review,  Vol  23,  No  1 ,  p  7 1  -8 1 
1971.  11  p,  22  ref. 

Descriptors:  "South  Carolina,  "Riparian  land, 
"Lake  shores,  "Littoral,  "Public  rights,  Lakes, 
Riparian  rights,  Banks,  Legal  aspects,  Water  law. 
Land  tenure.  Navigable  waters,  Ownership  of  beds, 
Riparian  waters.  Shores,  Judicial  decisions,  Lake 
beds,  Real  property,  Relative  rights. 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


The  case  law  of  South  Carolina  and  other  jurisdic- 
tions is  evaluated  in  this  article  to  determine 
whether  the  riparian  owners  of  Lake  Murray,  a 
large  man-made  navigable  lake  in  South  Carolina, 
have  the  right  to  exclude  members  of  the  public 
from  entering  on  the  shore  between  the  waters 
edge  and  the  high  water  mark.  South  Carolina  does 
not  own  the  bed  and  banks  of  the  Lake  because  it  is 
a  nontidal  body  of  water.  Cases  have  held  that  the 
public  does  not  have  the  right  to  enter  below  the 
high  water  mark  when  that  strip  of  land  is  privately 
owned.  When  title  to  the  bed  is  in  the  state,  how- 
ever, the  public  may  use  the  shore  below  the  high 
water  mark.  The  issue  seems  to  turn  upon  who  has 
title  to  the  land  between  the  high  water  mark  and 
the  water's  edge.  The  author  concludes  that  the 
riparian  owners,  both  those  who  hold  title  to  the 
high  water  mark  and  those  who  hold  title  to  the  bed 
of  the  lake,  have  the  exclusive  right  to  use  the  shore 
between  the  water's  edge  and  the  high  water  mark. 
(Robinson-Florida) 
W72-02150 


A     WELTER     OF    IDEAS-A     MODICUM     OF 
COORDINATION, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Delaware, 

Md. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02151 


0RSANCO--1970. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-02152 


COASTAL  ZONE  MANAGEMENT--THE  TIDE- 
LANDS:  LEGISLATIVE  APATHY  VS.  JUDI- 
CIAL CONCERN, 

T.  J.  Barrack,  V.  Shue,  R.  T.  Theep,  and  L.  E. 

Weiss. 

San  Diego  Law  Review,  Vol  8,  No  3,  p  695-733, 

May  1971.  39  p,  206  ref. 

Descriptors:  •Coasts,  *Beds,  'Permits,  'Judicial 
decisions.  Legislation,  California,  Florida,  Beds 
under  water,  Ownership  of  beds,  Legal  aspects, 
Estuaries,  Public  rights,  Public  lands,  Public 
benefits.  Management,  Tidal  waters.  Submerged 
Lands  Act,  Tidal  marshes. 
Identifiers:  'Constitutionality. 

Effective  tidelands  management  has  been  inhibited 
by  the  multiplicity  of  entities  exercising  control 
over  them.  Three  recent  judicial  decisions  demos- 
trate  the  conflicts  arising  from  these  multiple  in- 
fluences. In  City  of  Long  Beach  v.  Mansell  Califor- 
nia had  legislatively  disclaimed  interest  in  tidelands 
on  Alamitos  Bay,  and  the  city  and  state  had  con- 
tracted to  convey  the  tidelands  to  private  parties. 
The  state  constitution,  however,  prohibited  aliena- 
tion of  public  trust  lands,  and  the  city's  agents 
refused  to  perform.  The  California  Supreme  Court 
held  that  either  the  constitution  was  not  violated  or 
the  city  was  estopped  from  asserting  it.  In  another 
case,  Candlestick  Properties  owned  submerged 
land  on  San  Francisco  Bay,  but  its  dredge  and  fill 
permit  had  been  denied.  Candlestick  Properties, 
Inc.  v.  San  Francisco  Bay  Commission  held  that 
denial  of  the  fill  permit  was  a  reasonable  exercise  of 
the  police  power  and  not  an  inverse  condemnation. 
Similarly  in  Zabel  v.  Tabb  the  Corps  of  Engineers 
denied  a  dredge  permit  solely  on  ecological 
grounds.  The  United  States  Fifth  Circuit  Court 
upheld  the  denial.  The  difficulty  which  these  courts 
encountered  in  resolving  conflicting  statutes,  con- 
stitutions, and  common  law  doctrines  demonstrates 
the  necessity  for  comprehensive  federal  legislation 
for  coastal  zone  management.  (Hart-Florida) 
W72-02153 


NATIONAL    WATER    QUALITY    STANDARDS 
ACT  OF  1971. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-02154 


INDUSTRY/GOVERNMENT  TELECON- 

FERENCE ON  POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-02155 


WHAT  CONSTITUTES  NATURAL  DRAINWAY 
OR  WATERCOURSE  FOR  FLOW  OF  SURFACE 
WATER. 

American  Law  Reports,  Annotated,  Vol  81,  p  262- 
274,  1932.  9  p. 

Descriptors:  'Watercourses  (Legal),  'Easements, 
'Riddance  (Legal  aspects),  'Surface  drainage, 
'Judicial  decisions,  Drainage,  Surface  waters. 
Drainage  systems,  Repulsion  (Legal  aspects),  Ru- 
noff, Surface  runoff,  Ditches,  Streams,  Roads,  Kan- 
sas, Illinois,  Minnesota,  Legal  aspects.  United 
States. 

Irrespective  of  whether  a  lower  estate  is  subject  to  a 
drainage  servitude  for  surface  water  or  whether 
surface  water  is  a  'common  enemy,'  a  lower  owner 
may  not  obstruct  the  flow  of  surface  water  in  a 
well-defined  channel  or  depression.  Similarly,  the 
upper  owner  may  collect  surface  water  on  his  land 
and  discharge  it  into  a  natural  channel  or  depres- 
sion. Cases  relating  to  the  requisite  characteristics 
of  such  channels  or  drainways  are  the  subject  of 
this  annotation.  The  terminology  used  to  describe  a 
drainway  varies,  but  the  primary  consideration  of 
the  annotation  is  its  physical  characteristics.  Drain- 
ways  sufficiently  defined  to  attract  the  attention  of 
a  casual  observer  are  generally  permitted  for  sur- 
face water  drainage.  Use  of  the  depression  for  the 
cultivation  of  crops  will  not  necessarily  render  it  in- 
sufficient to  support  a  drainage  servitude.  If  a  drain 
spreads  out  to  an  undefined  area,  a  servitude  may 
also  be  permitted.  The  annotation  discusses  Kan- 
sas, Minnesota,  Illinois,  and  federal  decisions  in  the 
area.  Furthermore,  it  notes  that  artificial  ditches 
may  create  a  servitude,  although  some  states 
require  the  depression  to  be  a  ravine  or  gorge.  The 
use  of  streets  and  gutters  as  drainways  is  also 
discussed.  (Hart-Florida) 
W72-02156 


PERIODICAL,  SEASONAL,  OR  INTERMIT- 
TENT STREAM  AS  A  WATERCOURSE. 

American  Law  Reports,  Annotated,  Vol  40,  p  839- 
854,  1926.  16p. 

Descriptors:  'Watercourses  (Legal),  'Intermittent 
streams,  'Non-perennial  streams,  'Ephemeral 
streams.  Surface  waters,  Rivers,  Storm  runoff, 
Drainage  systems,  Surface  drainage.  Water  spread- 
ing, Canals,  Channels,  Grassed  waterways, 
Drainage  water,  Overland  flow,  Rain  water,  Judi- 
cial decisions,  Legal  aspects. 

Without  considering  the  legal  incidents  or  con- 
sequences of  the  characterization  of  streams  as 
'watercourses',  this  annotation  considers  whether  a 
periodical,  seasonal,  or  intermittent  stream  is  a 
'watercourse'.  Generally,  to  constitute  a  water- 
course, a  stream  need  not  flow  continually,  but  may 
be  dry  at  times  if  it  has  a  well-defined  substantial 
existence.  It  must  have  at  least  a  dependable,  regu- 
lar flow  at  certain  seasons.  The  annotation  ex- 
amines holdings  in  various  states  to  support  and 
give  examples  of  this  general  rule.  A  watercourse  is 
more  than  surface  drainage  occasioned  by  the 
unusual  flow  from  a  flood  or  freshet.  Overflow 
water  from  a  river  or  stream  is  not  generally  re- 
garded as  surface  water,  and  it  is  therefore  part  of 
the  watercourse.  Nevertheless,  the  rule  that  gullies, 
ravines,  swales,  sloughs,  and  similar  depressions  do 
not  constitute  watercourses  prevails,  although 
there  is  a  conflicting  authority.  For  example,  a 
swale  for  the  collection  of  rain  water  with  a  fixed 
and  continuous  course  has  been  held  to  be  a  water- 
course. Sloughs  have  also  been  held  to  be  water- 
courses. (Hart-Florida) 
W72-02157 


REQUIREMENT  FOR  THE  CAPPING  OF  CER- 
TAIN ARTESIAN  WELLS. 

General  Act  No  516,  Georgia  Laws,  p  669-671 
(1969).  3  p. 

Descriptors:  'Georgia,  'Artesian  wells,  'Flow  con- 
trol, 'Well  regulations,  Wells,  Groundwater,  Well 
spacing.  Flow,  Natural  flow.  Discharge  (Water), 
Obstruction  to  flow,  Flow  rates,  Water  control, 
Water  supply,  Land  tenure,  Regulation,  State 
governments,  Local  governments,  Swimming 
pools,  Livestock,  Legislation,  Legal  aspects. 

The  owner  or  immediate  supervisor  of  any  real  pro- 
perty in  the  state  on  which  any  free  flowing  artesian 
well  is  located  shall  have  such  artesian  well  tapped 
or  otherwise  capped,  except  when  in  use,  when  the 
flow  of  the  well  is  greater  than  one  inch  in  diameter 
and  the  well  is  within  one-half  mile  of  any  other 
free  flowing  well.  If  the  artesian  wells  are  located 
on  government  property,  the  expenses  involved 
shall  be  borne  by  the  state  agency  or  the  political 
subdivision  owning  such  real  property.  Penalties 
are  prescribed  for  violations  of  the  Act.  The  Act 
shall  not  apply  to  free  flowing  wells  in  constant  use 
for  the  purpose  of  watering  and  cooling  livestock, 
or  which  supply  any  public  swimming  pool.  (Smil- 
janich-Florida) 
W72-02186 


HILL  CITY  COMPRESS  CO.  V.  WEST  KEN- 
TUCKY COAL  CO.  (COMMON  BOUNDARY  OF 
LOUISIANA  AND  MISSISSIPPI). 

122  So.  747-749  (Miss.  1929). 

Descriptors:  'Mississippi,  'Louisiana,  'Mississippi 
River,  'Boundary  disputes,  'Land  tenure,  Thal- 
weg, Navigable  rivers,  State  jurisdiction.  Avulsion, 
Bank  erosion,  Real  property,  Canals,  Relative 
rights,  Rivers,  Judicial  decisions,  Legal  aspects. 

Plaintiff  riparian  landowner  sought  to  force  defen- 
dant coal  company  to  pay  rent  to  plaintiff  for  tying 
up  barges  on  the  canal  bank  to  which  plaintiff  as- 
serted ownership.  Defendant  asserted  that  the  land 
was  in  Louisiana  and  owned  by  defendant's  lessor 
through  adverse  possession.  The  Mississippi  River 
changed  its  channel  by  avulsion  in  1876,  but  the 
boundary  between  Mississippi  and  Louisiana  was 
unaltered  by  the  avulsion.  The  thread  of  the  stream 
lay  east  of  the  disputed  canal  bank  prior  to  the 
avulsion,  but  the  center  of  the  stream  was  west  of 
the  canal.  Therefore  plaintiff  contended  the  center 
of  the  stream  rather  than  the  thread  determined  the 
state  boundary.  Defendant  asserted  a  converse 
proposition.  Following  a  decision  of  the  United 
States  Supreme  Court,  the  Supreme  Court  of  Mis- 
sissippi held  that  the  thread  of  the  stream  was  the 
common  state  boundary.  The  court  affirmed  the 
lower  court's  decision  for  defendant  on  grounds 
that  the  chancellor's  finding  of  fact  should  not  be 
disturbed.  (Hart-Florida) 
W72-02195 


STATE  V.  JOHNSON  (BOUNDARY  OF  LAND 
BOUNDED  BY  AN  INLET  WHICH  CLOSED  BY 
ACCRETION). 

179S.E.2d37l-388(N.C.  1971).  18  p. 

Descriptors:  'North  Carolina,  'Condemnation, 
'Accretion  (Legal  aspects),  'Boundary  disputes. 
Land  tenure,  Real  property.  Boundaries  (Proper- 
ty), Bank  erosion,  Eminent  domain.  Compensa- 
tion, State  governments.  Administrative  agencies. 
Water  law,  Judicial  decisions,  Legal  aspects,  Inlets 
(Waterways). 

Plaintiff  state  sought  to  condemn  lands  purportedly 
belonging  to  defendant  landowner  for  use  as  a 
public  historic  site.  Although  defendant  contended 
that  plaintiff  had  not  satisfied  statutory  require- 
ments for  condemnation  proceedings,  his  assertion 
was  summarily  rejected  by  the  trial  court.  Defen- 
dant also  contended  that  he  owned  the  disputed 
lands,  rather  than  other  parties  to  the  action,  and 
asserted  that  registration  of  the  disputed  lands 
under    the    Torrens    system    was    invalid    by    in- 
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adequate  publication  of  notice.  Defendants  owned 
land  south  of  the  land  sought  for  condemnation; 
the  northern  boundary  of  defendant's  tract  was 
originally  an  inlet.  However,  the  inlet  closed  by 
accretion,  and  defendants  and  the  contiguous 
owner  to  the  north  sought  to  fix  their  common 
boundary  by  new  conveyances.  The  disputed  lands 
would  belong  to  defendants  under  the  boundary 
thus  fixed  by  reciprocal  deeds.  In  affirming  the  trial 
court,  however,  the  Supreme  Court  of  North 
Carolina  determined  that  the  common  boundary 
was  fixed  by  the  closing  of  the  inlet,  and  the  deeds 
did  not  affect  the  boundary  of  the  lands  being  con- 
demned. Accretions  do  not  alter  a  boundary  unless 
a  body  of  water  is  the  boundary.  Since  an  easement 
claimed  in  the  disputed  lands  by  defendant  was  not 
recorded  in  the  Torrens  deeds,  the  court  held  that 
defendants  had  no  interest  in  the  condemned  lands. 
(Hart-Florida) 
W72-02201 

6F.  Nonstructural  Alternatives 


A  TENTATIVE  CLASSIFICATION  OF 
MEADOWS  IN  THE  FLOODPLAINS  OF  THE 
MSTA  RIVER  (IN  RUSSIAN), 

Leningrad  State  Univ.  (USSR). 

Y.I.  Samoilov. 

Identifiers:   Classification,   Floodplains,   Formula, 

Group,  Index,  Meadows,  Msta,  River,  USSR. 

The  problems  associated  with  distinguishing  the  in- 
itial taxa  (associations)  by  means  of  the  analysis  of 
interspecific  association  with  the  use  of  the  2x2 
table  are  discussed.  After  having  grouped  the  spe- 
cies according  to  their  mutual  occurrence  in  a  com- 
munity, it  is  suggested  to  estimate  the  importance 
of  each  species-group  in  this  community  by  means 
of  the  group  index,  i.e.,  the  sum  of  covers  of  the 
species  belonging  to  the  same  group  present  in  the 
community,  divided  by  the  total  number  of  the 
representatives  of  this  group.  Such  a  taxon  as  the 
formation  is  abandoned  and  the  following 
hierarchic  scheme  is  proposed:  association-group 
of  associations-class  of  association-subtype  of 
meadow  vegetation-type  of  vegetation.-- Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-01976 

6G.  Ecologic  Impact  of 
Water  Development 


ENHANCEMENT  OF  ECOLOGIC  AND 
AESTHETIC  VALUES  OF  WATER  AS- 
SOCIATED WITH  INTERSTATE  HIGHWAYS, 

Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-01698 


NAVIGATION  PROJECT,  NEWARK  BAY, 
HACKENSACK  AND  PASSAIC  RIVERS,  NEW 
JERSEY,  (FINAL  ENVURONMENTAL  STATE- 
MENT). 

Army  Engineer  District,  New  York. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-01826 


*S'  STREET  CHANNEL  IMPROVEMENTS,  NEE- 
DLES, SAN  BERNARDINO  COUNTY, 
CALIFORNIA,  ENVIRONMENTAL  STATE- 
MENT (ENVIRONMENTAL  STATEMENT). 

Army  Engineer  District,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-01828 


NATURAL   RESOURCE  CONSERVATION:   AN 
ECOLOGICAL  APPROACH, 

Oliver  S,.  Owen. 

Macmillan,  New  York,  N.Y.   1971.  593  p,  Illus. 

$9.95. 

Identifiers:  Book,  Conservation,  Deer,  Ecological, 

History,'  Human,  Natural,  Resource,  Waterfowl, 

Wildlife. 


This  volume  contains  an  introduction  to  the  con- 
servation of  natural  resources  for  students  in  de- 
partments of  life  science,  geography,  forestry  or 
economics.  The  objectives  are  to  acquaint  the  stu- 
dent with  characteristics  and  values  of  natural 
resources,  to  show  that  the  environmental  crisis 
that  besets  America  today  is  a  scientific  reality,  to 
explain  basic  ecological  concepts  and  their  sig- 
nificance and  to  provide  a  knowledge  of  the 
techniques  and  policies  by  which  resources  can  be 
effectively  managed  and  used.  Written  from  the 
ecological  point  of  view,  the  text  emphasizes  the  in- 
terrelationships between  resources.  Discussed  are: 
the  nature  of  resources,  the  history  of  the  conserva- 
tion movement,  the  urgency  of  the  movement  and 
basic  concepts  of  ecology  and  their  relationship  to 
modern  conservation  technique.  Using  this  ecologi- 
cal background  the  following  topics  are  con- 
sidered: soils,  water,  grasslands,  forest,  wildlife, 
waterfowl,  deer,  freshwater  fisheries,  marine 
resources,  atmosphere,  pesticides  and  human 
populations.  Also  presented  is  extensive  material 
on  living  resources,  the  atmosphere  and  pesticides. 
The  informal  and  integrated  presentation,  the 
bibliographies  and  the  illustrations  make  this  text 
accessible  to  a  wide  range  of  non-specialists.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-01896 


COMPLEX-USE    MANAGEMENT   OF   WATER 
RESOURCES  OF  THE  OB  RIVER  BASIN  (KOM- 
PLEKSNOYE    OSVOYENIYE    VODNYKH    RE- 
SURSOV  OBSKOGO  BASSEYNA). 
Institut  Gidrodinamiki,  Novosibirsk  (USSR). 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02061 


NATURAL  MOISTURE  CONDITIONS  OF  THE 
OB  BASIN  AND  PROSPECTS  OF  WATER 
DEVELOPMENT  (YESTESTVENNYYE 

USLOVIYA  UVLAZHNENIYA  TERRITORII  OB- 
SKOGO       BASSEYNA        I        PERSPEKTIVY 
GIDROMELIORATSIY), 
Omskii  Selskokhozyaistvennyi  Institut  (USSR). 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02063 


FISH  MANAGEMENT  IN  THE  OB  RIVER 
BASIN  IN  THE  LIGHT  OF  POSSIBLE  CON- 
STRUCTION OF  THE  LOWER  OB 
HYDROELECTRIC  POWER  PLANT  (RYBNOYE 
KHOZYAYSTVO  OBSKOGO  BASSEYNA  PRI 
USLOVII  SOZDANIYA  NIZHNE-OBSKOY  GES), 
For  primary  bibliographic  entry  see  Field  04A. 
W72-0  2064 


PRESENT-DAY     AND     LONG-TERM     WATER 
AND  SALT  BALANCE  OF  SOUTHERN  SEAS  OF 
THE  USSR  (AZOV,  CASPIAN  AND  ARAL)  AND 
POSSIBLE  CHANGES  IN  THEIR  HYDROLOG- 
IC       AND       HYDROCHEMICAL       REGIMES 
(SOVREMENNYY    I    PERSPEKTIVNYY    VOD- 
NYY  I  SOLEVOV  BALANSY  I  VOZMOZHNYYE 
IZMENENIYA       GIDROLOGICHESKOGO       I 
GIDROKHIMICHESKOGO  REZHIMOV  YUZH- 
NYKH        MOREY        SSSR        (AZOVSKOGO, 
KASPIYSKOGO  I  ARAL'SKOGO), 
State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02099 


EMPIRICAL  STUDY  OF  ECONOMIC-ECOLO- 
GIC  LINKAGES  IN  A  COASTAL  AREA, 

Clemson     Univ.,     S.C.     Dept.     of     Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02126 


NITROGEN      SUPERSATURATION      IN      THE 
COLUMBIA  AND  SNAKE  RIVERS, 

Environmental  Protection  Agency,  Seattle,  Wash. 

Region  X. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-02159 


SUMMARY  REPORT,  NITROGEN  SUPER- 
SATURATION  IN  THE  COLUMBIA  AND 
SNAKE  RIVERS, 

Environmental  Protection  Agency.  Seattle,  Wash. 

Region  X. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-02160 


IS  THE  CANARY  DYING:  THE  TIME  HAS 
COME  FOR  MAN,  MINER  OF  THE  WORLDS 
RESOURCES  TO  SURFACE, 

C.  R.  Goldman. 

Calif  Med.  113(5):  1970.21-26. 
Identifiers:  Air,  Brown,  Canary,  Carbons, 
Chlorinated,  Dying,  Ecological,  Falcon,  Hydro,  Im- 
balance, Lead,  Man,  Mercury,  Miner,  Nuclides, 
Oil,  Pelican,  Peregrine,  Radio,  Resources,  Surface, 
Time,  Worlds. 
W7  2-02250 


ECOLOGICAL    HEALTH   AND   QUALITY   OF 
LIFE,  NOW  AND  FOREVERMORE, 

M.  S.  W.  Watts. 

Calif  Med.  113(5):  1970.55-57. 

Identifiers:     Atmosphere,     Care,     Contaminated, 

Ecological,  Health,  Human,  Land,  Life. 

W72-02  252 


07.  RESOURCES  DATA 


7A.  Network  Design 


NEW  APPROACH  TO  HYDROLOGIC  DATA 
ACQUISITION, 

National  Inst,  of  Scientific  Research,  Quebec. 
E.  J.  Langham. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  1  2,  Paper  8578,  p  1965-1978, 
December  1971.  13  ref,  append. 

Descriptors:  *Data  collections,  *Telemetry,  *Data 
storage  and  retrieval,  *Data  processing,  Rainfall- 
runoff  relationships,  Storm  runoff,  Data  transmis- 
sion, Instrumentation,  Hydrologic  data,  Model  stu- 
dies, Mathematical  models,  Computers. 

A  transition  is  taking  place  in  the  acquisition  of 
hydrologic  data  from  networks  of  recording  instru- 
ments to  various  systems  based  on  modem  elec- 
tronic telemetry  techniques.  The  criteria  for  any 
specification  of  source  data  have  to  be  derived 
from  the  purpose  of  the  data.  One  of  these  pur- 
poses may  be  to  provide  a  system  description  and 
boundary  conditions  for  a  mathematical  model.  A 
new  format  is  presented  and  analyzed.  A  prototype 
data  acquisition  system  based  on  these  principles 
was  set  up  in  a  small  urban  catchment.  The  study 
area  is  only  13  acres  and  is  the  closed  surface 
drainage  system  associated  with  a  freeway  un- 
derpass. The  principal  objective  of  the  investiga- 
tion was  to  construct  a  model  relating  rainfall,  ru- 
noff, and  sewer  flow  for  storms.  The  rainfall  is  mea- 
sured by  tipping-bucket  rain-gages  which  measure 
0.01  inch  at  a  time.  The  highest  spatial  frequency 
of  rainfall  intensity  variations  which  persists  for  2 
min  provides  the  necessary  criterion  of  spatial 
resolution  for  precipitation  data.  Data  are  obtained 
also  from  flow-measuring  weirs,  full-flow  turbine 
meters  in  the  pump  station,  and  a  water-level 
recorder  in  the  pumphouse  well.  All  signals  are 
brought  to  a  computer  on  land  lines.  (Knapp- 
USGS) 
W72-02018 


INFLUENCES  OF  EXPOSURE  ON  PAN 
EVAPORATION  IN  A  MOUNTAINOUS  AREA, 

Utah  Water  Research  Lab.,  Logan;  and  Environ- 
mental Science  Services  Administration,  Rockville, 
Md. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-02119 
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7B.  Data  Acquisition 


URANIUM     AND     TRITIUM     AS     NATURAL 
TRACERS  IN  THE  FLORIDAN  AQUIFER, 

Florida  State  Univ.,  Tallahasse.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-01696 


A    METHOD    OF    MONITORING    MUDFLOW 
MOVEMENTS, 

Queen's  Univ.,  Belfast  (Ireland).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-01722 


A  PRACTICAL  EVALUATION  OF  THE 
CLARKE-BUMPUS  PLANKTON  SAMPLER 
AND  SUGGESTIONS  FOR  ITS  USE, 

Minnesota     Univ.     Water     Resources     Research 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01735 


DETECTION  OF  THAWING  SNOW  AND  ICE 
PACKS  THROUGH  THE  COMBINED  USE  OF 
VISIBLE  AND  NEAR-INFRARED  MEASURE- 
MENTS FROM  EARTH  SATELLITES, 

National  Environmental  Satellite  Service, 
Washington,  D.  C. 

A.  E.  Strong,  E.  P.  McClain,  and  D.  F.  McGinnis. 
Monthly  Weather  Review,  Vol  99,  No  11,  p  828- 
830, November  1971. 

Descriptors:  *Remote  sensing,  *Satellites  (Artifi- 
cial), *Snowpacks,  *Snowmelt,  Aerial  photog- 
raphy. Surveys,  Melting,  Albedo,  Infrared  radia- 
tion. 

Melting  snow  or  ice  may  be  detected  using  mul- 
tispectral  remote  sensing  from  earth  satellites. 
Snow  and  thick  ice  are  highly  reflective  in  both  the 
visible  and  the  near-infrared  portions  of  the  elec- 
tromagnetic spectrum.  During  thaw  conditions, 
however,  near-infrared  radiation  is  absorbed 
strongly,  while  reflection  of  visible  radiation  is  only 
slightly  affected.  Simultaneous  visible  and  near-in- 
frared imagery  from  the  Nimbus  3  satellite  illus- 
trates how  these  reflectance  differences  can  be 
used  to  obtain  useful  information.  (Knapp-USGS) 
W72-02016 


A  BIAXIAL  PROPELLER  CURRENT-METER 
SYSTEM  FOR  FIXED-MOUNT  APPLICATIONS, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 
Bay  Inst. 

G.  A.  Cannon,  and  D.  W.  Pritchard. 
Journal  of  Marine  Research,  Vol  29,  No  2,  p  181- 
190,  May  15,  1971.  6  fig,  2  tab,  4  ref.  ONR  Con- 
tract Nonr  4010  ( 1 1 )  and  Nonr477  (37). 

Descriptors:  *Current  meters,  instrumentation, 
Calibrations,  Estuaries,  Oceanography,  Waves 
(Water),  Currents  (Water),  Ocean  waves,  Ocean 
currents. 

A  biaxial  propeller  current-meter  system  for  upe  in 
shallow  water,  where  instrumentation  can  be  at- 
tached to  rigid  bottom-mounted  towers,  /  was 
developed  at  the  Chesapeake  Bay  Institute.  The  use 
of  two  like  sensors  to  measure  the  horizontal- 
velocity  vector  eliminates  the  problem  of  matching 
time  constants  in  rotor-vane  systems.  The  propel- 
lers have  a  noncosine  response  to  the  angle  of  at- 
tack of  the  flow.  However,  the  data  recorded  by 
two  propellers  mounted  at  right  angles  are  suffi- 
cient to  correct  for  the  noncosine  response.  (K- 
napp-USGS) 
W72-02038 


DESIGN   AND   CONSTRUCTION   OF  A   SHAL- 
LOW WATER  SEDIMENT  CORE  SAMPLER, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-01738 


A  NEW  BORE-HOLE  INCLINOMETER, 

California  Inst,  of  Tech.,  Pasadena. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-02001 


AN  IMPROVED  METHOD  FOR  DETERMINING 
ICE  FABRICS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-02002 


CHEMICAL  INTEGRATING  THERMOMETER 
FOR  WATER  TEMPERATURE  MEASURE- 
MENT, 

Environmental  Data  Service,  Silver  Spring,  Md. 

Lab.  for  Environmental  Data  Research. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-020I3 


OCEAN  SPECTRA  FOR  THE  HIGH-FREQUE- 
NCY WAVES  AS  DETERMINED  FROM  AIR- 
BORNE RADAR  MEASUREMENTS, 

Naval  Research  Lab.,  Washington,  D.  C. 
G.  R.  Valenzuela,  M.  B.  Laing,  and  J.  C.  Daley. 
Journal  of  Marine  Research,  Vol  29,  No  2.  p  69-84, 
May' 15,  197  1 .  7  fig,  7  tab,  24  ref. 

Descriptors:  'Ocean  waves,  'Radar,  'Remote 
sensing.  Waves  (Water),  Surveys,  Instrumentation. 

Ocean  spectra  for  short  gravity  and  gravity-capilla- 
ry waves  were  derived  from  radar  cross-section 
measurements  of  vertical  polarization  at  428  MHz, 
1228  MHz,  4455  MHz,  and  8910  MHz.  The 
average  power  law  of  the  ocean  spectra  for  these 
high  wave  numbers  and  for  strong  winds  is  -3.721, 
which  is  in  reasonable  agreement  with  observations 
on  the  behavior  of  the  spectrum  in  the  equilibrium 
range.  Exponential  growth  of  gravity-capillary 
waves  was  observed  with  light  winds,  using  the 
wind  dependence  of  the  radar  cross-section  data; 
with  strong  winds,  the  wind  dependence  of  the 
radar  cross  section  is  in  agreement  with  the  -3.721 
power  law  of  the  spectra.  (Knapp-USGS) 
W72-02014 


MICROWAVE     RADIOMETRIC     DETECTION 
OF  OIL  SLICKS, 

Aerojet-General      Corp.,       El      Monte,      Calif. 

Microwave  Div. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-02024 


A  SYSTEM  ANALYSIS  OF  APPLICATIONS  OF 

EARTH  ORBITAL  SPACE  TECHNOLOGY  TO 

SELECTED  CASES  IN  WATER  MANAGEMENT 

AND  AGRICULTURE-VOLUME  1,  TECHNICAL 

SUMMARY. 

Planning  Research  Corp.,  Washington,  D.  C. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Va.,  22151,  as  N7 1-28444. 
$3.00  in  paper  copy,  $0.95  in  microfiche.  Planning 
Research  Corporation  Report  PRCR-1224 
(Revised  November  1969).  51  p,  38  fig,  8  ref. 
(NASA  CR-1  19010). 

Descriptors:  'Water  resources  development, 
'Water  management  (Applied),  'Remote  sensing, 
'Telemetry,  'Systems  analysis,  Hydrologic  data, 
Data  collections.  Water  users,  Irrigation,  Flood 
control,  Navigation,  Recreations,  Agriculture, 
Model  studies,  Evaluation,  Costs. 
Identifiers:  'NASA. 

A  concept  for  employing  multispectral  remote  sen- 
sors onboard  spacecraft  as  a  part  of  an  information 
system  to  assist  in  management  of  specific  water 
resource  and  agricultural  activities  is  proposed  and 
evaluated.  The  Technology  required  is  either 
available  or  expected  to  be  available  by  the  mid 
1970's.  The  system  concept  relates  all  components 
and  subsystems  to  decisions  and  actions  which  con- 
cern the  managers  and  users  of  the  information 
which  could  be  provided,  even  though  the  system 
has  not  been  optimized  with  respect  to  equipment 
and  configuration.  The  specific  applications  stu- 
died were  ( 1 )  water  management  of  the  Columbia 
River  Basin  to  increase  benefits  from  hydropower 
generation,  irrigation,  flood  control,  navigation, 
and  recreation;  (2)  management  of  wheat  crop 
yield  and  inventory  control  for  the  United  States, 
considering  worldwide  wheat  demand  and  produc- 
tion; and  (3)  early  detection  and  control  of  wheat 
rust  fungi  to  increase  the  wheat  yield  in  the  United 
States.  The  system  concept  includes  four  satellites, 
each  carrying  three  remote  sensors  along  with  ap- 
propriate equipment  for  attitude  control,  data 
storage,  and  telemetry.  A  multispectral  scanner,  a 
multispectral  television,  and  a  multiband  radar  are 
used  for  remote  sensing  of  earth  phenomena.  The 
ground  components  comprise  five  data  receiving 
sites  that  will  forward  data  to  a  centralized  location 
for  processing  and  information  analysis. 
(Woodard-USGS) 
W72-02029 


A     STABLE     SPAR-BUOY     PLATFORM     FOR 
MOUNTING  INSTRUMENTATION, 

Naval  Underwater  Systems  Center,  Newport,  R.I. 
D.  H.  Shonting,  and  A.  H.  Barrett. 
Journal  of  Marine  Research,  Vol  29,  No  2,  p  191- 
196,May  15,  1971.  2  fig,  1  tab,6ref. 

Descriptors:        'Equipment,        'Instrumentation, 
'Oceanography,  Surveys,  Data  collections. 
Identifiers:   'Spar  buoys,  'Oceanographic  instru- 
ments. 

A  simple  relatively  portable,  and  inexpensive  spar 
buoy  was  constructed  to  provide  a  platform  for 
supporting  instrumentation  above  and  below  the 
ocean's  free  surface.  The  buoy  is  18.9  m  long  and 
weighs  76  k  in  air;  the  combined  ballast  and  instru- 
ment payload  weigh  65  kg.  The  buoy  consists  of 
buoyant  sections  that  are  easily  dismantled  and 
may  be  varied  in  number  to  alter  the  buoy's  overall 
length,  draft,  and  payload.  When  the  buoy  is  cou- 
pled to  a  damping  disc  at  its  base,  it  has  a  natural 
period  of  heave  in  excess  of  30  seconds  and  can  be 
used  in  the  presence  of  surface  waves  averaging  a 
period  of  7  seconds  and  up  to  2.0  m  in  height.  (K- 
napp-USGS) 
W72-02039 


INFLUENCES  OF  EXPOSURE  ON  PAN 
EVAPORATION  IN  A  MOUNTAINOUS  AREA, 

Utah  Water  Research  Lab.,  Logan;  and  Environ- 
mental Science  Services  Administration,  Rockville, 
Md. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-02119 


OPTICAL  FOURIER  TRANSFORM 

TECHNIQUE    FOR    MEASURING    SEDIMENT 
CONCENTRATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  Engineering  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-02I58 


TREE-RING  DATING  OF  COLORADO  RIVER 
DRIFTWOOD  IN  THE  GRAND  CANYON, 

Arizona     Univ.,     Tucson.     Lab.     of    Tree-Ring 
Research. 
C.  W.  Ferguson. 

In:  Hydrology  and  Water  Resources  in  Arizona  and 
the  Southwest,  Proceedings,  Arizona  Section- 
American  Water  Resources  Association  and  the 
Hydrology  Section-Arizona  Academy  of  Science, 
April  22-23,  1971,  Tempe,  Vol  1,  p  351-366,  1971. 
2  fig,  2  tab,  1 1  ref. 

Descriptors:  'Dendrochronology,  'Bristlecone 
pine  trees,  'Radiocarbon  dating.  History,  Water 
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level   fluctuations,   Pinyon   pine   trees,   Arizona, 
•Driftwood. 

identifiers:  *Tree-ring  chronology,  ♦Archaeologi- 
cal studies. 

The  development  of  tree-ring  chronology  for  brist- 
lecone  pine  (Pinus  Aristata),  stretching  over  8,200 
years,  has  been  used  to  calibrate  the  radiocarbon 
time  scale.  An  extensive  deposit  of  driftwood  in 
Stanton's  Cave  in  the  Grand  Canyon  was  estimated 
to  have  been  deposited  on  the  cave  floor  about 
12,000  years  ago  on  the  basis  of  the  4,095-year 
radiocarbon  age  of  a  split-twig  figurine  on  the  sur- 
face of  the  cave  floor.  However,  the  initial  drift- 
wood specimen  gave  the  surprising  C-14  age  of 
35,000  years.  A  tree-ring  dating  study  was  there- 
fore undertaken  on  driftwood  in  the  Grand  Canyon 
in  order  to:  ( 1 )  evaluate  the  driftwood  deposit  in 
Stanton's  Cave;  (  2)  provide  a  basis  for  interpreting 
C-14  dates  from  canyon  archaeological  sites;  and 
(3)  document  a  technique  for  deriving  some  con- 
cept of  pre-dam  hydrology,  especially  maximum 
high  water  levels.  The  percentage  of  dated 
specimens  found  indicated  that  the  approach  was 
feasible.  A  likely  interpretation  of  the  seemingly 
early  C-14  dates  at  archaeological  sites  is  that 
prehistoric  man  used  old  driftwood,  as  does 
modern  man  in  the  canyon.  Tree-ring  dates  from 
wood  above  the  pre-dam  high  water  mark  indicate 
that  maximum  100-year  flood  evidence  can  be  ob- 
tained. (See  also  W72-02212)  (Casey- Arizona) 
W72-02234 


7C.  Evaluation,  Processing  and 
Publication 


STATISTICAL  INFERENCE  ON  STREAMFLOW 
PROCESSES  WITH  MARKOVIAN  CHARAC- 
TERISTICS, 

Arizona  Univ.,  Tuscon.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-01704 


FINITE-DIFFERENCE  CONVECTION  ERRORS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
gineering. 

David  A.  Bella,  and  William  J.  Grenney. 
Journal    of   the    Sanitary    Engineering    Division, 
Proceedings  of  ASCE,  Vol  96,  No  SA  6,  December 
1970,  p  1361-1375.  9  fig,  2  tab,  6  ref.  EPA  Pro- 
gram 16070  DGO. 

Descriptors:  *Numerical  analysis,  'Mathematical 
models,  *Convection,  Water  circulation,  Mass 
transfer,  Dispersion,  Data  processing,  Analytical 
techniques. 

Identifiers:  Finite-difference  convection  approxi- 
mation, 'Oscillation  errors,  'Distribution  spread- 
ing errors,  'Skewness  errors,  Slug  load. 

The  errors  associated  with  the  use  of  several  com- 
monly used  finite-difference  convection  approxi- 
mations have  often  escaped  notice,  possibly  con- 
tributing to  the  misinterpretation  of  model  results. 
For  simplicity,  only  one-dimensional  convection 
(downstream  movement)  was  investigated.  Errors 
were  investigated  by  constructing  a  slug  load  of 
100,  concentrated  within  a  single  cell.  The  nature 
of  the  errors  revealed  from  these  investigations  al- 
lowed classification  of  them  into  three  categories. 
In  the  first  category,  oscillations  in  the  numerically 
computed  distributions  were  found.  These  oscilla- 
tions resulted  from  removal  of  more  material  from 
a  cell  over  a  time  interval  than  is  present  in  that  cell 
at  the  beginning  of  the  time  interval.  The  second 
category  of  errors  is  characterized  by  the  skewness 
of  the  numerical  distribution.  This  error  was 
defined  by  the  magnitude  of  the  skewness  as  com- 
puted by  (Normalized  third  movement  about  cen- 
troid)/  (variance)  (3/2).  Spreading  of  the  distribu- 
tion categorized  the  third  category  of  errors,  ex- 
pressed by  a  pseudo  dispersion  coefficient  given  by 
Dp  —  1/2  (rate  change  in  variance)  —  1/2  (2nd 
derivative  dy/dt).  Numerical  methods  were 
developed  classifying  each  error,  demonstrating 
that  the  errors  could  be  calculated  and  controlled. 
(Lowry-Texas) 


W72-01858 


NEW    APPROACH   TO   HYDROLOGIC   DATA 
ACQUISITION, 

National  Inst,  of  Scientific  Research,  Quebec. 
For  primary  bibliographic  entry  see  Field  07A. 
W72-02018 


DETERMINATION  OF  NONLINEAR  FUNC- 
TIONAL RESPONSE  FUNCTIONS  IN  RAIN- 
FALL-RUNOFF PROCESSES, 

California  Univ.,  Davis.  Dept.  of  Water  Science. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-02116 


DIGITAL    SIMULATION    OF    AN    EXISTING 
WATER  RESOURCES  SYSTEM, 

Corps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
gineering Center. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-02132 


UNCERTAINTIES     IN      DIGITAL-COMPUTER 
MODELING  OF  GROUNDWATER  BASINS, 

Geological   Survey,   Tucson,   Ariz.;   and   Arizona 

Univ.,  Tucson.    Dept.   of  Hydrology   and   Water 

Resources. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-02215 

08.  ENGINEERING  WORKS 
8A.  Structures 


STANDARD  UTILITIES  LOCATION. 

Greater  Tampa  Utility  Group,  Fla.  Standardization 
Committee. 

February  14,  1968.  30  p,  14  fig. 

Descriptors:  'Public  utilities,  'Locating,  'Sewers, 
'Water  distribution  (Applied),  'Distribution 
systems,  'Right-of-way,  Public  utility  districts, 
Road  design,  Sanitary  engineering,  Drainage  en- 
gineering, Planning,  Underground  structures,  Ur- 
banization, Coordination,  Florida,  Design  stan- 
dards. 

Identifiers:  'Tampa  (Fla),  'Standard  utility  loca- 
tions. 

A  pattern  is  proposed  of  standardization  for  the  lo- 
cation of  utilities  with  the  public  right-of-way  of 
proposed  street  or  highway  improvements  in  the 
Greater  Tampa  Area.  Standard  right-of-way  cross- 
sections  were  submitted  by  the  various  utility  com- 
panies showing  their  preferences  for  locating  utility 
lines  and  facilities,  above  ground  and  below 
ground,  in  the  various  typical  standard-width 
streets.  Fourteen  different  locational  diagrams  are 
included  showing  the  agreed-upon  locations  of 
each  utility  type,  measured  horizontally  from  the 
curb  or  property  line.  Water  and  sewer  lines  are  in- 
cluded. These  standards  are  for  the  general 
guidance  of  the  various  utility  companies  and  do 
not  constitute  absolute  requirements.  It  is  recog- 
nized that  present  trends  and  future  requirements 
concerning  individual  underground  communica- 
tion systems  and  structures  may  impose  a  necessary 
change  and/or  alteration  to  these  standards.  At  the 
present  time  there  is  no  official  agency  in  existence 
to  coordinate  the  planning  and  location  of  all  utili- 
ties that  require  public  rights  of  way  and  easements 
for  their  locations.  It  is  recommended  that  these 
standards  be  submitted  to  the  Director  of  Hill- 
sborough County  Planning  Commission  for  review 
and  possible  adoption  within  the  framework  of 
Subdivision  Control  Standards  for  the  Hillsborough 
County.  It  is  anticipated  that  the  Planning  Commis- 
sion will  recommend  the  adoption  of  these  stan- 
dards to  the  three  cities  involved  and  to  the  Hill- 
sborough County  Engineering  Department. 
(Poertner) 
W72-OI821 


MINIMUM  DESIGN  STANDARDS  FOR  COM- 
MUNITY WATER  SUPPLY  SYSTEMS  (EXIST- 
ING STANDARD-FHA  4517.1)  (DRAFT  EN- 
VIRONMENTAL STATEMENT). 

Department  of  Housing  and  Urban  Development, 

Washington,  D.C.  Assistant  Secretary  for  Housing 

Production  and  Mortgage  Credit. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-01822 


NAVIGATION     PROJECT,     NEWARK     BAY, 
HACKENSACK  AND  PASSAIC  RIVERS,  NEW 
JERSEY,   (FINAL   ENVIRONMENTAL   STATE- 
MENT). 
Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Information 
Service  as  PB-199  973F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  30,  1971.  43  p,  15  fig. 

Descriptors:  'Planning,  'Environmental  engineer- 
ing, 'Navigable  rivers,  'Environmental  effects, 
'Channel  improvement,  New  Jersey,  Odor,  Im- 
paired water  quality,  Turbidity,  Dredging,  Water 
quality  control,  Pollution  control,  Sea  water, 
Rivers,  Bays. 

Identifiers:  'Passaic  River,  'Hackensack  River, 
'Newark  Bay,  'Environmental  statement. 

The  navigation  project  involves  widening  the  exist- 
ing 35-foot  channel,  widening  and  deepening  the 
existing  32-foot  channel,  deepening  the  12-foot 
channel,  and  establishment  of  maneuvering  areas. 
The  project  is  located  in  New  Jersey.  The  widening 
will  result  in  reduction  of  tanker  and  barge  ac- 
cidents by  enhancing  the  general  navigation  safety 
features  of  the  waterway  and  also  will  provide  for 
the  efficient  and  safe  shipment  and  receipt  of 
waterborne  commodities,  thereby  alleviating  the 
potential  of  a  serious  oil  spill.  Comments  on  the  en- 
vironmental statement  were  submitted  to  the  Corps 
of  Engineers  by  the  following  agencies:  Tri-State 
Transportation  Commission;  Bergen  County 
Planning  Board;  Passaic  County  Planning;  Tri-State 
Staff;  Middlesex  County  Planning  Board;  Dept.  of 
Planning-Economic  Development-Conservation, 
Essex  County;  Union  County  Planning  Board. 
Comments  were  made  concerning  oil  spills, 
disposal  of  dredgings,  and  associated  environmen- 
tal and  ecological  damage  that  may  result.  The 
Corps  listed  temporary  turbidity  and  odors  during 
dredging  operations  and  brief  water  quality 
degradation  during  dumping  operations  as  the  only 
adverse  environmental  effects.  (Poertner) 
W72-01826 


EFFECTS  OF  TEMPORARY  AND  PERMANENT 
BLANKETS  ON  TIDES  AND  CURRENTS  IN 
EAST  RIVER,  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experimentation  Sta- 
tion, Viccsburg,  Miss. 
W.H.Bobb,  and  T.C.Hill. 

Available  from  the  National  Technical  Information 
Service  as  AD-724  539,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Miscellaneous  Paper  H-69-7,  April 
1969.  70  p,  55  fig,  2  tab. 

Descriptors:  'Tunnel  construction,  'Tunnel 
design,  'Tunneling,  'Underground  structures.  Un- 
derwater, Subsurface  investigations,  New  York, 
Transportation,  Blowouts,  Construction. 
Identifiers:  'New  York  City,  'East  River,  'Sub- 
ways, Compressed  air  shields,  Rapid  transit. 

A  tunnel  is  discussed  that  the  New  York  Transit 
Authority  plans  to  construct  under  the  East  River 
between  Manhattan  and  Long  Island.  Either  the 
open-trench  or  compressed-air  shield  method  will 
be  used.  For  the  compressed  air  shield  method,  a 
temporary  protection  blanket  would  be  required  to 
prevent  possible  blowout  during  construction,  and 
after  construction  is  completed,  a  permanent  blan- 
ket will  be  required  to  provide  protection  for  the 
tunnel.  The  existing  comprehensive  fixed-bed 
model  of  New  York  Harbor  was  used  to  determine 
the  effects  of  both  permanent  and  temporary  blan- 
kets in  the  west  channel  of  the  East  River  on  exist- 
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ing  hydraulic  conditions.  Model  tests  were  con- 
ducted to  determine  the  effects  of  both  permanent 
and  temporary  blankets  at  various  elevations.  The 
following  general  conclusions  appear  valid  on  the 
basis  of  the  model  test  results  reported  herein.  The 
blanket  tested  would  have  no  major  effect  on  tide 
heights.  The  permanent  blanket  with  a  top  eleva- 
tion of  -45ft  mlw  caused  no  noticeable  change  at 
any  of  the  tide  stations  at  which  measurements 
were  obtained.  The  temporary  blankets  caused 
slight  increases  in  the  plane  of  low  water  upstream 
of  the  proposed  fills.  With  both  temporary  blankets 
installed,  navigation  in  the  west  channel  could  be 
adversely  affected,  because  of  both  the  magnitude 
of  the  currents  and  the  restriction  in  width  of  the 
channel.  (Poertner) 
W72-01827 


•S'  STREET  CHANNEL  IMPROVEMENTS,  NEE- 
DLES, SAN  BERNARDINO  COUNTY, 
CALIFORNIA,  ENVIRONMENTAL  STATE- 
MENT (ENVIRONMENTAL  STATEMENT). 

Army  Engineer  District,  Los  Angeles,  Calif. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  547F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  30,  1971.  31  p,  12  fig. 

Descriptors:  'Planning,  *  Environmental  engineer- 
ing, 'Erosion  control,  *Flood  control,  'Environ- 
mental effects,  Wildlife  habitats.  Groundwater 
recharge,  Floodways,  Diversion,  California,  Water 
control. 

Identifiers:  'Environmental  statement,  'Impact 
statement,  Siltation  control,  San  Bernardino  Coun- 
ty (Calif). 

This  environmental  statement  covering  'S'  Street 
Channel  Improvements,  Needles,  California,  was 
submitted  by  the  Los  Angeles  District  of  the  U.  S. 
Corps  of  Engineers  in  compliance  with  Public  Law 
91-190,  the  National  Environmental  Policy  Act  of 
1969.  This  statement  contains  a  discussion  of  en- 
vironmental features  and  an  evaluation  of  the  im- 
pact of  the  recommended  project  on  the  environ- 
ment. The  proposed  project  is  authorized  under 
Section  205  of  the  Flood  Control  Act  of  1948  as 
amended.  The  benefit-cost  ratio  is  2.9  to  1.  The 
purpose  of  the  project  is  to  provide  protection  to 
residential,  commercial  and  public  properties,  in- 
cluding supporting  public  improvements  such  as 
parks  and  streets,  against  floods  and  debris  deposi- 
tion. The  recommended  improvement  will  consist 
of  a  concrete  channel  and  associated  diversion 
structures  to  carry  floodflows  safely  to  the 
Colorado  River  through  a  portion  of  the  City  of 
Needles.  Comments  on  the  Corps'  impact  state- 
ment are  included  in  the  report.  The  agencies  that 
submitted  comments  were:  EPA,  HUD,  U.  S.  Bu- 
reau of  Mines,  National  Park  Service,  U.  S.  Bureau 
of  Sport  Fisheries  and  Wildlife,  the  Resources 
Agency  of  California,  and  the  San  Bernardino 
County  Flood  Control  District.  These  agencies 
commented  on  impacts  on  ground  water  recharge, 
wildlife  disturbances,  and  flood  plain  management. 
The  Corps'  original  environmental  statement  was 
modified  in  light  of  these  comments.  (Poertner) 
W72-OI828 


JACKING  A  SEWER  UNDER  AN  INTERSTATE 
HIGHWAY. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-OI856 


SEWERAGE  PRACTICE  IN  THE  GULF  COAST 
AREA, 

Tulane  Univ.,  New  Orleans,  La. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-OI86I 


COMPLEX-USE  MANAGEMENT  OF  WATER 
RESOURCES  OF  THE  OB  RIVER  BASIN  (KOM- 
PLEKSNOYE  OSVOYENIYE  VODNYKH  RE- 
SURSOV  OBSKOGO  BASSEYNA). 

Institut  Gidrodinamiki,  Novosibirsk  (USSR). 
For  primary  bibliographic  entry  see  Field  04A. 


W72-02061 


COMPLEX-USE  MANAGEMENT  OF  WATER 
RESOURCES  OF  THE  OB  RIVER  BASIN  (KOM- 
PLEKSNOYE  ISPOL'ZOVANIYE  VODNYKH 
RESURSOV  BASSEYNA  R.  OBI), 

All-Union    Designing,    Surveying,    and    Scientific 
Research  Inst.  Hydroproject,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02062 


HYDROLOGIC  EFFECTS  OF  WATER  CON- 
TROL AND  MANAGEMENT  OF  SOUTHEAST- 
ERN FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02090 


HYDROLOGIC  COMPUTATIONAL  METHODS 
FOR  MARINE  HYDRAULIC  ENGINEERING 
CONSTRUCTION  (METODY  MORSKIKH 
GIDROLOGICHESKIKH  RASCHETOV  DLYA 
TSELEY  GIDROTEKHNICHESKOGO 

STROITEL'STVA), 

State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02L. 
W72-02094 


DAMS  AND  DIKES  ACROSS  WATERWAYS. 

Corps  of  Engineers,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-02138 


8B.  Hydraulics 


DISCONTINUITIES  IN  STRATIFIED  FLOWS, 

Waterloopkundig    Laboratorium,    Delft    (Nether- 
lands). 
For  primary  bibliographic  entry  see  Field  02E. 

W72-01723 


DETERMINATION  OF  THE  LOOP  DISCHARGE 
RATING  CURVE  FOR  FLOOD  WAVE 
PROPAGATION, 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  for 

Hydrology  and  Meteorology. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-01724 


TIDAL  CHOKING, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  02L. 

W72-0I725 


TRANSIENT  MOTIONS  INDUCED  BY  LOCAL 
DISTURBANCES  IN  A  LINEARLY  DENSITY- 
-STRATIFIED  FLUID, 

Tetra  Tech.  Inc. ,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-01726 


LINEAR  PROPORTIONAL  WEIRS  WITH 
TRAPEZIODAL  BOTTOMS, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 
and  Hydraulic  Engineering. 
N.  S.  Lakshmana  Rao,  and  C.  H.  Abdul  Bhukari. 
Journal  of  Hydraulic  Research,  Vol  9,  No  3,  p  413- 
427,  1971.  13  fig,  1  tab,  6  ref. 

Descriptors:     'Weirs,    'Discharge    measurement, 
•Stream   gages,   'Discharge   coefficients,   'Stage- 
discharge       relations.       Hydraulics,       Discharge 
(Water),  Streamflow. 
Identifiers:  Linear  proportional  weirs. 

A  proportional  weir  is  a  weir  with  a  profile  such 
that  the  discharge  is  a  desired  function  of  head. 
Most  linear  proportional  weirs  have  rectangular 
bottoms.   A  difficulty  sometimes  encountered  in 


design  is  that  the  base  width  of  such  weirs  tends  to 
infinity.  This  difficulty  can  be  overcome  by  a 
rectangular  or  trapeziodal  bottom,  and  the  datum 
line  above  which  the  head  over  the  weir  is  mea- 
sured is  placed  at  some  fraction  of  the  height  of  the 
rectangular  portion  above  the  crest.  A  general 
method  is  proposed  for  selection  of  the  datum  line. 
Experiments  were  conducted  on  a  number  of  dif- 
ferent weirs  which  were  cut  from  1/2  inch  thick 
mild  steel  plates.  The  coefficient  of  discharge 
decreases  with  head,  with  a  decreasing  tendency  at 
low  heads,  often  reaching  a  minimum  value  and 
then  increasing.  (Knapp-USGS) 
W72-01728 


SHAPES  OF  GRIT  CHAMBERS  TO  ACHIEVE 
CERTAIN  VELOCITY-HEAD  RELATIONS 
WITH  GIVEN  SHAPES  OF  OUTLET  WEIRS, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 
and  Hydraulic  Engineering. 
N.  S.  Rao  Lakshmana,  and  D.  Chandrasekaran. 
Journal  of  Hydraulic  Research,  Vol  9,  No  3,  p  429- 
446,  197 1.4  fig,  2  tab,  5  ref. 

Descriptors:    'Settling   basins,    'Weirs,    'Outlets, 
Discharge    (Water),    Hydraulics,    Stage-discharge 
relations,  Streamflow,  Desilting,  Sedimentation. 
Identifiers:  Linear  proportional  weirs. 

Grit  chambers  and  settling  basins  may  be  designed 
for  achieving  three  mean  velocity-head  relations, 
namely:  the  mean  velocity  being  constant  equal  to 
the  non-scouring  velocity  of  the  sediment  particles; 
the  mean  velocity  varying  inversely  with  head;  and 
the  mean  velocity  decreasing  linearly  with  head. 
These  velocity-head  relations  can  be  achieved  with 
outlet  weirs  such  as  the  rectangular,  the  parabolic 
and  the  triangular  types,  the  Sutro  weir,  the  Stevens 
proportional  weir,  and  the  compound  weirs  made 
up  of  two  or  more  of  these.  The  problem  of  main- 
taining constant  velocities  in  trapeziodal  sections  of 
the  grit  chambers  is  analyzed.  It  is  more  ad- 
vantageous to  use  a  trapezoidal-section  basin  with  a 
compound  weir  than  a  rectangular-section  basin 
with  a  modified  Sutro  weir.  (Knapp-USGS) 
W72-01729 


DRAG     FORCES    ON     BAFFLE    BLOCKS    IN 
HYDRAULIC  JUMPS, 

Texas  A  and  M  Univ.,  College  Station. 
D.  R.  Basco,  and  J.  R.  Adams. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  12,  Paper  8599,  p  2023-2035, 
December  197 1 .  9  fig,  1  tab,  14  ref,  append. 

Descriptors:    'Hydraulic    jump,    'Stilling    basins, 
'Energy  dissipation,  'Hydraulic  structures,  'Baf- 
fles,  Hydraulics,   Hydrodynamics,  Open   channel 
flow,  Loads  (Forces),  Attenuation. 
Identifiers:  Baffles  (Hydraulic). 

Large  bluff-shaped  objects  (baffle  blocks)  improve 
hydraulic  jump  performance  characteristics. 
Knowledge  of  the  drag  force  on  the  blocks  aids  in 
determining  the  optimum  block  geometry.  The 
highly  turbulent  and  nonuniform  flow  in  the  jump 
prevents  a  theoretical  solution  to  the  problem.  An 
experimantal  technique  similar  to  that  employed  by 
aerodynamicists  was  used  to  directly  measure  the 
drag  forces.  Block  location,  height,  width,  spacing, 
second-row  location,  and  shape  were  the  geometri- 
cal variables  investigated.  The  study  was  limited  to 
nonsubmerged  jumps  in  wide,  rectangular,  horizon- 
tal channels.  A  drag  force  ratio  using  the  free  jump, 
sequent  depth  pressure  force  was  more  practical 
for  data  correlation  than  a  classical  drag  coeffi- 
cient. Resultant  downstream  water  depths  com- 
puted using  the  measured  drag  force  compared 
favorably  with  experimentally  measured  values. 
The  results  enable  the  designer  to  calculate  the 
drag  force  for  a  wide  range  of  block  geometries  and 
jump  inlet  Froude  numbers  from  3  to  10.  (Knapp- 
USGS) 
W72-020I9 
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Field  08— ENGINEERING  WORKS 
Group  8B — Hydraulics 


HYDRAULIC  JUMP  ASSISTED  BY  CROSS-JET, 

Kentucky   Univ.,  Lexington,   Dept.   of  Civil   En- 
gineering. 
T. -Y.Kao. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  Hyl2,  Paper  8614,  p  2037-2050, 
December  1971.  12  fig,  1  tab,  7  ref,  append. 

Descriptors:  *  Hydraulic  jump,  *Jets,  *Energy  dis- 
sipation, *Stilling  basins.  Turbulent  flow,  Open 
channel  flow.  Hydraulic  structures,  Attenuation. 

A  new  method  of  controlling  a  hydraulic  jump  uses 
submerged  cross-jet,  instead  of  solid  chute  blocks 
and  baffle  piers,  to  furrow  and  lift  the  supercritical 
approaching  flow.  A  hydraulic  jump  is  produced 
which  requires  smaller  tailwater  depth  and  pro- 
vides greater  energy  dissipation.  The  analytical 
analysis  of  the  characteristics  of  the  jet-forced 
hydraulic  jump  is  based  on  the  basic  momentum 
and  continuity  principles  and  the  conservation  of 
energy.  The  results  are  verified  experimentally.  In 
the  case  where  the  jet  flow  is  provided  by  the  same 
source  which  provides  the  approaching  flow,  better 
control  of  the  jump  is  expected.  (Knapp-USGS) 
W72-02020 


A  UNFIROM  FLOW  FORMULA  FOR  FLUMES 
AND  CANALS, 

Mississippi  State  Univ.,  State  College. 

B.  P.  Verma,  and  J.  C.  McWhorter. 

American     Society     of     Agricultural     Engineers 

Transactions,  Vol  14,  No  2,  p  225-228,  231,  1971. 

4  fig,  3  tab.  7  ref.  OWRR  A-024-MISS  (3). 

Descriptors:  'Uniform  flow,  *Flumes,  *Canals, 
♦Equations,  'Analytical  techniques.  Model  studies, 
Laboratory  tests,  Mathematical  studies.  Steady 
flow,  Forecasting. 

A  dimensional  analysis  was  made  for  the  common 
case  of  uniform,  turbulent  flow,  and  uniform  flow 
data  were  obtained  by  a  laboratory  flume  experi- 
ment. An  analysis  of  the  data  established  a 
uniform-flow  formula.  The  flow  equation  expresses 
a  relationship  for  uniform,  turbulent  flow  of  water 
in  flumes  and  canals.  The  equation  is  dimensionally 
homogeneous  and  does  not  include  ambiguous 
constants  or  coefficients.  The  variables  which  af- 
fect fluid  motion  are  of  the  following  three  catego- 
ries: (a)  the  several  linear  dimensions  fully  defining 
the  geometrical  boundary  conditions,  (b)  the 
kinetic  and  dynamic  characteristics  of  flow,  and  (c) 
the  fluid  properties.  The  fluid  properties  of  viscosi- 
ty and  surface  tension  were  not  considered  per- 
tinent in  this  study.  The  effects  of  roughness  and 
shape  factor  were  not  considered  in  the  dimen- 
sional analysis  of  the  problem.  These  effects  are  in- 
cluded] in  a  dimensionless  coefficient.  In  the 
uniform  flow  of  fluids,  bed  slope  and  energy  slope 
are  equal,  therefore,  the  energy  slope  was  dropped 
from  the  list  of  pertinent  variables.  (Woodard- 
USGS1 
W72-Q205I 


SEDIMENT  TRANSPORTATION  MECHNAICS: 
FUNDAMENTALS  OF  SEDIMENT  TRANSPOR- 
TATION. 

American  Society  of  Civil  Engineers,  New  York. 

Task  Committee  on  Preparation  of  Sedimentation 

Manual. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02059 


DYNAMIC  FLUID  LOSS  DURING  VISCOUS 
FLOW  THROUGH  A  POROUS  VERTICAL 
SLOT, 

Howard  Univ.,  Washington,  D.C.  Dept.  of  Chemi- 
cal Engineering. 

P.  B.  Deshpande,  and  R.  E.  Babcock. 
Water  Resources  Bulletin,  Vol  7,  No  5,  p   1002- 
1007,  October  1971.  4  fig,  I  tab,  5  ref. 

Descriptors:  'Viscous  flow,  'Flow,  'Porous  media. 
Viscosity,  Reynolds  number,  Hydraulic  models. 
Laboratory  tests,  Porosity,  Permeability,  Hydrau- 
lics, Filtration. 


An  experimental  study  was  made  of  two-dimen- 
sional viscous  flow  through  a  vertical  slot  with  one 
highly  resistant  porous  wall.  The  experimental  data 
can  be  correlated  in  terms  of  the  difference 
between  the  static  flow  rate  and  the  dynamic  fluid 
loss  rate  as  a  function  of  the  bulk  Reynolds  number 
and  the  bulk  flow  rate.  An  empirical  correlation 
was  developed  between  the  superficial  entrance 
width  and  the  ratio  of  bulk  Reynolds  number  based 
on  flow  through  the  porous  wall.  The  static  flow 
rate  may  be  considered  as  an  upper  limit  ap- 
proached by  dynamic  fluid  loss.  An  increase  in 
viscous  forces  increases  dynamic  fluid  loss,  due  to 
the  increased  shear  stress  created  at  the  surface  of 
the  porous  wall.  Dynamic  fluid  loss  decreases  pro- 
portional to  the  one-half  power  of  velocity.  (K- 
napp-USGS) 
W72-02060 

8C.  Hydraulic  Machinery 


A  DECADE  OF  EHV  TRANSMISSION  IN  THE 
SOVIET  UNION-AN  ANNOTATED  BIBLIOG- 
RAPHY, 

Bureau  of  Reclamation,  Denver,  Colo. 

A.  W.  Sands. 

Bureau  of  Reclamation,  Engineering  and  Research 

Center,  Denver,  Colorado  80225,  Bibliography  No 

248  -  Price  $15.50.  July  1971.  901  p,  1  map,  2,210 

ref. 

Descriptors:  'Foreign  design  practices.  Foreign 
construction.  Foreign  projects,  'Bibliographies, 
'Extra  high  voltage,  'Extra  long  distance,  'Trans- 
mission (Electrical),  Transmission  lines.  Direct 
current,  'Tuned  transmission,  Electric  networks. 
Electrical  equipment,  Powerplants,  Switchyards 
(Electrical),  Substations  (Electrical),  Electrical 
stability. 

Identifiers:  USSR,  Liapunov  theorem.  Unified 
Power  System,  USSR. 

This  annotated  bibliography  contains  2,210 
references  to  books,  monographs,  pamphlets,  and 
articles,  largely  from  Soviet  sources,  on  extrahigh- 
voltage  (EHV)  transmission  for  the  decade  of  the 
Sixties.  In  I960,  the  Soviet  Union  ranked  below  the 
United  States  and  most  of  Western  Europe  in 
power  production  and  consumption.  During  this 
period,  an  intense  effort  went  into  design  and  con- 
struction of  powerplants,  transmission  lines,  substa- 
tions, and  receiving  systems.  By  1970,  the  Soviet 
Union  was  second  to  the  United  States  in  produc- 
tion and  consumption  of  electrical  energy.  This 
decade  is  of  particular  interest  because  during  this 
period  the  USSR  developed  EHV  and  extra-long- 
distance bulk  transmission  instead  of  the  220-  and 
330-kv  networks  used  in  Western  countries.  Re- 
ports on  design  problems,  construction,  and 
operating  experience  are  referenced.  The  bibliog- 
raphy is  divided  into  7  sections:  General;  A-C 
Transmission  and  Associated  Equipment,  D-C 
Transmission  and  Associated  Equipment;  Tuned 
Transmission  and  Associated  Equipment;  Extra- 
Long-Distance  Transmission;  Power  Systems;  and 
Research,  Computer  Studies,  and  Methodology. 
The  bibliography  contains  a  map  of  the  USSR,  a  list 
of  the  publications  referenced,  a  list  of  abbrevia- 
tions, and  an  index  to  the  numbered  references. 
(USBR) 
W72-01766 


PUMPED  STORAGE:  STATE-OF-THE-ART. 

Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Power  Division,  Vol  97,  No  P03,  p 
675-695,  July  1971.  2  I  p,  5  fig,  1  ref,  append,  disc. 

Descriptors:  'Pumped  storage.  Electric  power 
production.  Reliability,  Project  planning.  Per- 
formance, 'Hydroelectric  power,  'Pump  turbines. 
Peak  power,  'Reversible  turbines,  Trashracks, 
'Reviews,  Specific  speed.  Rock  mechanics, 
Generator-motors,  Drawdown,  Reservoirs,  Vibra- 
tion, Peaking  capacities,  Spinning  reserve. 


Dissemination  of  information  concerning  the 
planning,  design,  and  subsequent  performance  of 
power  projects  is  necessary  for  future  improvement 
and  refinement.  The  hydroelectric  aspects  of 
power  production  from  pumped  storage  develop- 
ment are  discussed  to  provide  a  basis  for  improved 
planning.  Sites  for  conventional  hydro  projects  are 
not  as  available  as  they  have  been  in  the  past,  and 
generally  any  review  of  potential  hydro  develop- 
ment includes  some  consideration  of  the  use  of 
pumped  storage  facilities.  The  concept  of  using 
large  pumping  equipment  to  produce  a  head  of 
energy  for  later  use  in  conventional  hydro  units  is 
not  new.  The  use  of  pumped  storage  has  now  been 
expanded  to  include  not  only  a  short-time  power 
capability  but  the  ability  to  provide  emergency  ser- 
vice for  longer  periods.  Such  developments  can  be 
significant  in  providing  reliability  in  an  electric 
power  system.  Reliability  of  electric  power  is  essen- 
tial, and  in  some  power  systems  pumped  storage 
projects  can  be  important  in  achieving  it.  The 
present  state-of-the-art  of  pumped  storage  facilities 
and  some  of  the  problems  connected  with  planning, 
developing,  and  operating  such  systems  are 
discussed  by  panelists  with  many  years  experience 
in  this  type  facility.  (USBR) 
W72-01771 


A  STUDY  OF  REINSERTION  TRANSIENT 
VOLTAGES  FOR  SERIES  CAPACITORS  ON 
USBR  GLEN  CANYON  -  FLAGSTAFF  345  KV 
LINES, 

Bureau  of  Reclamation,  Denver,  Colo. 
L.  W.  Lloyd. 

Pap,  Institution  of  Electrical  and  Electronics  En- 
gineers Summer  Meeting,  International  Symposium 
on  High  Power  Testing,  Portland,  Oreg.  July  1971. 
8  p,  6  fig,  3  tab,  4  ref. 

Descriptors:  'Transmission  lines,  'Protection 
(Electrical),  Damping,  Spark  gaps,  'Overvoltage, 
Substations  (Electrical),  Electric  current.  Electri- 
cal stability.  Electrical  impedance,  Reactance, 
Ground  currents,  Transmission  (Electrical),  Extra 
high  voltage.  Electrical  faults,  Field  tests. 
Identifiers:  'Series  capacitors.  Pinnacle  Peak  Sub- 
sta,  Ariz,  'Acacom,  'Overcurrent,  Glen  Canyon 
Powerplant. 

Reinsertion  of  series  capacitors  into  a  transmission 
line  following  clearing  of  bypass  current  through 
their  protective  devices  or  gaps,  like  other  system 
switching  operations,  produces  transient  voltages 
within  the  transmission  system  and  across  the  series 
capacitors.  The  voltage-breakdown  setting  of  the 
gaps  should  be  higher  than  the  resulting  transient 
voltages  across  the  capacitors  to  prevent  sub- 
sequent recurring  protective  gap  sparkover  and 
capacitor  bypass.  A  high  setting  will  increase 
capacitor  duty  and  investment  in  equipment.  Such 
transient  voltages  should  be  known  to  set  the  pro- 
tective gaps  properly  and  to  size  the  capacitor 
bank.  A  technique  is  presented  for  investigating  the 
voltage  and  current  transients  produced  by  a  series 
capacitor  reinsertion  into  a  transmission  line  using 
the  transient  system  analyzer  (Anacom).  The 
method  and  significant  results  of  the  Anacom 
Study  made  in  1969  simulating  series  capacitor 
reinsertion  on  the  Bureau  of  Reclamation  Glen 
Canyon-Pinnacle  Peak  345-kv  lines  are  discussed. 
(USBR) 
W72-0I775 


TOWARD  COMPUTER  CONTROL  OF  WASTE- 
WATER TREATMENT, 

Philadelphia  Water  Dept.,  Pa.;  and  General  Elec- 
tric Co.,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-OI824 


WATER      AND      HYDROELECTRIC      POWER 

RESOURCES  OF  THE  UPPER  IRTYSH  BASIN 

(VODNYYE     I     VODNOENERGETICHESKIYE 

RESURSY      BASSEYNA       VERKHNEGO       IR- 

TYSHA), 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02067 
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Materials — Group  8G 


ID.  Soil  Mechanics 


W72-01765 


8G.  Materials 


[OCKFILL, 

iuilding  Research  Station,  Watford  (England). 
i.  D.  M.  Penman. 

:P  15/71,  Bldgs  Research  Station,  Dept.  of  the  En- 
ironment.  Symposium  on  Rock  Mechanics  and 
lighway  Construction,  Newcastle,  Gt  Brit,  Apr 
971.  10  p,  6  fig,  3  tab,  26  ref. 

lescriptors:  *Embankments,  'Embankment  sub- 
idence,  *Rock  fills,  Wet  condition,  *Rockfill 
ams.  Rock  mechanics,  Rock  properties,  Construe- 
on  materials,  Construction  methods,  'Settlement 
Structural),  Compaction,  Gravels,  Compressibili- 
l.  Compressive  strength.  Compression  tests,  Shear 
:sistance,  Overburden,  Pressure,  Crushing, 
ibliographies,  *  Roads. 

ientifiers:  Rock  slope,  Sluicing,  Dry  condition, 
rushing  strength. 

he  concept  of  rockfill  has  changed  considerably 
i  the  past  decade.  Before  the  availability  of  heavy 
ompacting  machinery,  loose  dumped  rockfill  was 
sed  to  build  embankments  and  dams.  Settlement 
'as  a  problem  in  those  structures.  To  improve  the 
ehavior  of  rockfill,  only  sound  hard  rock  was 
sed,  and  fines,  which  increase  settlement  by 
reventing  rock-to-rock  contact,  were  kept  to  a 
linimum  by  sluicing;  settlement  still  occurred, 
lany  tests  on  rockfill  have  been  made  in  the  past 
;w  years.  These  tests  showed  that  settlement 
aused  by  loading  and  wetting  can  be  minimized  by 
miting  interangular  forces  and  preventing  the 
ock  particles  from  moving  into  a  denser  packing, 
his  can  be  done  by  grading  the  sizes  of  rock  so 
hat  there  is  a  minimum  of  voids  and  a  maximum  of 
nterparticle  contacts.  The  particles  must  be 
lacked  together  initially  to  minimize  subsequent 
earrangement  under  load.  This  approach,  com- 
lined  with  increasing  size  and  power  of  compacting 
nachinery,  and  the  economic  advantage  of  using 
[uarry  run  material,  has  let  to  the  use  of  compacted 
ockfill  for  major  embankments.  Post-construction 
ettlement  and  rockfills  for  road  embankments  are 
liscussed.  Has  26  references.  (USBR) 
V72-0I765 


I    METHOD    OF    IN    SITU    STIFFNESS    MEA- 
SURE, 

Canterbury  Univ.Christchurch  (New  Zealand). 
I.  Shepherd,  and  A.  W.  Charleson. 
Jew  Zealand  Engineering,  Vol  26,  No  4,  p  97-101, 
Vpr  1971,5  p,  7  fig,  I  tab,  5  ref. 

Jescriptors:  *Soil  mechanics,  *In  situ  tests, 
'Boreholes,  Foreign  research.  Experimental  data, 
rest  procedures,  Test  equipment.  Soil  properties, 
Elastic  deformation.  Correlation,  Test  results,  Pois- 
on Ratio,  Deflection,  Investigations, 
dentifiers:  New  Zealand,  Boussinesq  Equation. 

rhe  determination  of  reliable  in  situ  elastic  proper- 
ies  of  soils  at  depth  poses  a  severe  problem.  A 
>orehole  test  method  which  has  not  been  widely 
ised  previously  is  investigated.  The  development  of 
squipment  and  its  application  to  the  establishment 
)f  properties  of  use  in  static  and  dynamic  soil-struc- 
ure  interaction  analyses  are  described.  Trial  tests 
ndicate  that  the  results  correlate  satisfactorily  with 
hose  obtained  from  standard  laboratory 
echniques.  The  borehole  method  of  in  situ  soil 
itiffness  measurement  has  been  found  simple  to 
ipply  and  gave  satisfactory  results;  however,  a 
:areful  interpretation  of  the  results  is  necessary. 
rhe  main  value  of  this  test  method  will  likely  be  to 
implement,  rather  than  replace,  other  test 
methods.  (USBR) 
W72-01770 


BE.  Rock  Mechanics  and 
Geology 


ROCKFILL, 

Building  Research  Station,  Watford  (England). 
For  primary  bibliographic  entry  see  Field  08D. 


DEFORMATION    MODULI   DETERMINED   BY 
JOINT-SHEAR  INDEX  AND  SHEAR  CATALOG, 

Bureau  of  Reclamation,  Denver,  Colo. 

J.  L.  Von  Thun,  and  G.  S.  Tarbox. 

Rock     Mechanics     Symposium     Paper,     Nancy, 

France,  Oct  1 97 1 .  1 3  p,  3  fig,  1  tab. 

Descriptors:  Rock  mechanics,  *  Deformation 
modulus,  *Rock  foundations,  Geology,  Joints 
(Geology),  Faults  (Geology),  Shear  cracks. 
Evaluation,  In  situ  rock.  Fractures  (Geology), 
Finite  element  method,  Foundations,  In  situ  tests, 
Jacking  tests,  Foundation  investigations,  Design, 
Arch  dams,  *Dam  foundations,  'Research  and 
development. 
Identifiers:  *  Joint-Shear  Index,  *Shear  catalog. 

Auburn  Dam  will  be  a  double-curvature  thin 
concrete  arch  structure  685  feet  high  with  a  crest 
length  of  4000  ft.  The  dam  foundation  is  charac- 
terized by  numerous  joints,  shears,  tacl  seams,  and 
faults  of  interspersed  in  a  high  strength,  high  modu- 
lus rock.  The  hetrongenity  of  the  foundation 
required  development  of  methods  for  evaluating 
deformation  moduli  throughout  the  foundation,  in- 
cluding effects  of  minor  discontinuities  in  a  rock 
mass.  The  effects  of  joints,  breaks  along  cleavage, 
and  shears  were  quantified,  and  their  frequency 
and  distribution  were  used  to  determine  the  rock 
deformation  modulus.  The  primary  method  used 
was  the  Joint-Shear  Index  giving  a  numerical  value 
to  each  discontinuity  according  to  type,  condition, 
and  location.  The  index  is  the  sum  of  the  values  of 
all  weighted  discontinuities  observed  in  the  core 
taken  from  an  instrumentation  hole.  The  ratio  of  in 
situ  deformation  modulus  to  elastic  core  modulus 
correlated  excellently  with  the  Joint-Shear  Index. 
This  correlation  enabled  prediction  of  the  reduc- 
tion in  modulus  at  any  drill  hole  location  over  the 
entire  length  of  hole.  The  use  and  merits  of  tunnel 
logging  and  fracturing  indices  for  determining 
deformation  moduli  are  discussed.  A  technique 
called  the  Shear  Catalog  was  developed  which  in- 
cludes effects  of  discontinuous  shears.  (USBR) 
W72-01769 

8F.  Concrete 


SULFURIC    ACID    ATTACK    ON    CONCRETE 
SEWER  PIPE, 

Texas  A  and  M  Univ.,  College  Station. 
Alvin  H.  Meyer,  and  William  B.  Ledbetter. 
Journal    of    the    Sanitary    Engineering    Division, 
Proceedings  of  ASCE,  Vol  96,  No.  SA  5,  Ocotber 
1970,p  11 67-1 182.  9  fig,  1  tab,  23  ref. 

Descriptors:   'Concrete  pipes,   'Acidity,  'Corro- 
sion, Sulfur  bacteria,  Acid  bacteria,  Hydrogen  sul- 
fide, Sulfates,  Oxidation,  Laboratory  tests,  Deteri- 
oration, Sewerage. 
Identifiers:  'Sulfuric  acid,  'Etching,  Acid  dilution. 

Laboratory  tests  were  conducted  in  an  effort  to  un- 
cover a  compound  or  substance  which  would  in- 
crease the  resistance  of  portland  cement  concrete 
to  attack  by  sulfuric  acid.  Preliminary  tests  resulted 
in  the  selection  of  4  compounds  being  selected  for 
more  intensive  investigations.  These  investigations 
revealed  that  the  four,  magnesium  silicofluoride, 
sodium  silicate,  potassium  silicate,  and  sodium  al- 
ginate, did  not  increase  the  resistance  of  the 
concrete  to  sulfuric  acid  attack.  In  addition,  weak 
sulfuric  acid  (  IVt )  solutions  caused  deterioration  of 
both  treated  and  untreated  mortars.  Acid  dilution 
in  sewer  pipes  may  therefore  extend  their  working 
life,  but  will  not  prevent  their  eventual  failure. 
Varying  the  contents  of  the  mortar  produced  from 
either  type  I  or  type  II  cement  failed  also  in 
preventing  failure,  but  optimum  conditions  could 
result  in  extended  useful  life.  Attempts  are  continu- 
ing with  different  chemicals  and  different  applica- 
tions to  produce  acid  resistant  coatings  or  ag- 
gregates, but  none  of  the  coatings  or  methods  in- 
vestigated here  were  successful.  (Lowry-Texas) 
W72-01848 


SYNTHETIC  RUBBER  CANAL  LINING, 
LABORATORY  AND  FIELD  INVESTIGATIONS 
OF  SYNTHETIC  RUBBER  SHEETING  FOR 
CANAL  LINING  -  OPEN  AND  CLOSED  CON- 
DUIT SYSTEMS  PROGRAM, 
Bureau  of  Reclamation,  Denver,  Colo. 
M.  E.  Hickey. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  553,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Bureau  of  Reclamation  Report  No 
REC-ERC-71-22,  Apr  1971.  34  p,  24  fig,  20  tab, 
append. 

Descriptors:  'Adhesives,  'Buried  membranes, 
'Canal  linings,  Field  investigations,  'Elastomers, 
Flexible  linings.  Impervious  linings.  Laboratory 
tests,  Reservoirs,  'Synthetic  rubber.  Canal 
seepage,  Water  conservation,  Polymers,  Physical 
properties.  Specifications,  Subgrade,  Ponding  tests, 
Cutoffs,  Nylon,  Reinforcement. 
Identifiers:  Butyl  rubber,  Rubber  sheeting. 

Accelerated  laboratory  tests  and  field  performance 
evaluations  indicate  that  butyl  and  ethylene 
propylene  diene  monomer  (EPDM)  rubber  sheet- 
ing can  be  used  satisfactorily  as  buried  membrane 
and  exposed  lining  for  canals  and  reservoirs.  For 
successful  use  as  exposed  lining,  service  conditions 
must  be  such  that  the  rubber  lining  is  protected 
from  mechanical  damage  and  vandalism.  Butyl  and 
EPDM  rubber  sheetings  are  suitable  for  relining  old 
concrete  canals  and  reservoirs.  Special  attention 
must  be  given  to  adequately  bonding  and  anchoring 
the  rubber  liner  to  the  concrete  in  canals  where 
flowing  water  acts  upon  the  lining.  The  butyl  and 
EPDM  linings  are  available  with  or  without  nylon 
reinforcement  in  thicknesses  ranging  from  20  to 
125  mils  (0.51  to  3.18  mm),  and  are  adaptable  to  a 
variety  of  waterproofing  applications.  The  type  and 
thickness  of  lining  are  dictated  by  the  size  of  instal- 
lation and  service  requirements.  The  relatively  high 
cost  of  these  linings  limits  their  use  to  special  appli- 
cations where  the  use  of  less  costly  membrane 
materials  is  not  possible  because  of  severe  opera- 
tional conditions.  (USBR) 
W72-01763 


FIELD  EVALUATION  OF  HEAVY-WALLED 
PRESSURE  VESSELS  USING  ACOUSTIC  EMIS- 
SION ANALYSIS, 

Idaho  Nuclear  Corp.,  Idaho  Falls. 

E.  V.  Waite,  and  D.  L.  Parry. 

Materials  Evaluation,  Vol  29,  No  6,  p   117-124, 

June  1971.  8  p,  10  fig,  3  ref. 

Descriptors:  'Nondestructive  tests,  Acoustics, 
♦Pressure  vessels,  Tests,  'Materials  tests,  Metals, 
Stress,  'Cracks,  'Fractures,  'Stress  waves, 
Nuclear  reactors.  Transducers,  Piezoelectric  trans- 
ducers, Computer  applications. 
Identifiers:  'Acoustic  emission  analysis. 

A  portable  acoustic  analysis  system  has  been 
developed  which  detects,  locates,  and  analyzes 
microacoustic  energy  emissions  originating  from 
flaws  or  cracks  within  a  stressed  structure.  The 
system  was  developed  as  a  nondestructive  test 
technique  for  the  safety  assessment  of  pressure  re- 
tention envelopes  of  nuclear  power  reactors.  To  aid 
in  the  development  and  evaluation  of  the  acoustic 
system,  acoustic  emission  data  were  obtained  and 
on-site  analyses  made  of  the  integrity  of  several 
large  industrial  chemical  reactor  pressure  vessels  in 
conjunction  with  the  hydrostatic  acceptance  test- 
ing of  the  vessels.  The  system  was  shown  to  be 
capable  of  detecting  and  locating  acoustic  emission 
sites  (flaws)  as  small  as  0.1  in.  in  size  with  an 
acoustic  signal  transmission  distance  of  60  ft  from 
the  emission  site  to  the  detector.  (USBR) 
W72-01776 


SURVEY     OF     APPLICATIONS     OF  ^EPOXY 
RESINS  FOR  DIVIL  WORKS  PROJECTS, 

Army    Engineer    Waterways    Experiment    Station 

Vicksburg,  Miss. 

Clara  F.  Derrington,  and  Leonard  Pepper. 
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Field  08— ENGINEERING  WORKS 
Group  8G — Materials 


Available  from  the  National  Technical  Information 
Service  as  AD-728  81  3,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  technical  report  C-71-1,  July 
1971,  76  p. 

Descriptors:  *Epoxy  resins,  *Adhesives,  'Bonding, 
•Sealants,  'Coatings,  'Concrete  finishing. 
Identifiers:  Epoxy  compounds. 

This  report  includes  (a)  a  summary  of  the  uses  and 
types  of  applications,  the  procedures  involved,  and 
the  performance  of  epoxy  resins  used  for  civil 
works  projects  since  1958;  and  (b)  a  guide  for 
recommended  practive  for  use  of  epoxy  com- 
pounds with  concrete  (Appendix  A).  A  total  of  80 
applications  of  epoxy  resins  are  discussed,  with  the 
type  and  number  of  applications  as  follows:  (a) 
bonding  fresh  to  hardened  concrete,  33;  (b) 
patching  and  filling  and  repairing  cracks,  25;  (c) 
applying  protective  coating,  waterproofing,  and 
sealing  joints,  8;  (d)  bonding  metal  to  hardened 
concrete,  10;  (e)  applying  coatings  for  erosion  re- 
sistance, 3;  and  (f)  bonding  hardened  concrete  to 
hardened  concrete,  1.  The  performance  of  15  of 
these  80  applications  of  epoxy  resins  was  rated  as 
unsatisfactory  or  poor.  Causes  for  the  unsatisfacto- 
ry performance  are  attributed  to  wet  or  damp  sub- 
strates, insufficient  removal  of  unsound  material 
around  area  being  bonded  or  patched,  weakened 
surface  conditions  caused  by  bushhammering,  and 
softening  of  cured  epoxy  when  immersed  in  water. 
It  is  essential  that  proper  techniques  of  mixing  the 
epoxy  components,  of  surface  preparation,  and  of 
application,  and  a  properly  selected  epoxy  formula- 
tion be  used  for  optimum  performance.  Appendix 
A  should  prove  beneficial  for  personnel  using 
epoxy  resins  with  concrete. 
W72-0212  0 

8H.  Rapid  Excavation 

OWNER-ENGINEER-CONTRACTOR         RELA- 
TIONSHIPS IN  TUNNELING, 

Bureau  of  Reclamation,  Washington,  DC. 

E.  L.  Armstrong. 

Paper,  Engineering  Foundation  3rd  Conference  on 

Rapid  Excavation,  Deerfield,  Mass,  July  1 97 1 .  8  p. 

Descriptors:  'Contracting,  'Tunneling,  Tunnel 
design,  Engineering,  Innovation,  Underground 
structures,  Construction,  Specifications,  Contracts, 
Contract  administration,  Tennel  construction, 
Rapid  excavation,  Cooperation,  Subsurface  in- 
vestigations. 
Identifiers:  Changed  conditions. 

The  accumulating  need  for  tunnels,  today  and  in 
the  future,  requires  improvement  in  owner-en- 
gineer-contractor relations  for  underground  ex- 
cavation. The  push  to  go  underground  is  here  now 
and  will  accelerate  in  the  future.  Innovations, 
rather  than  easing  the  owner-engineer-contractor 
relations,  are  placing  increased  obligations  and 
complications  on  all  parties  involved  as  new 
developments  are  incorporated  into  plans  and 
specifications.  The  owner  has  the  right  to  expect 
that  when  bids  are  in,  his  engineers  have  used 
diligence,  reasonable  skills  and  good  business 
judgment  in  preparing  designs  and  specifications. 
The  engineer's  job  is  difficult;  he  must  secure 
adequate  geological  data,  have  them  evaluated  and 
translated  into  a  good  design  capable  of  accom- 
plishment by  modern  and  economical  methods  of 
construction.  The  tunnel  contractor  must  be  able 
to  visualize  the  methods  and  skills  involved.  He 
must  obtain  equipment,  financing,  and  crew  for  a 
sound  business  operation.  Shortcomings  must  be 
identified,  needed  changes  recognized,  and  full 
cooperation  among  the  contractor,  the  owner,  and 
the  engineer  must  be  established.  Other  suggestions 
for  improved  owner-engineer-contractor  relation- 
ships are  discussed.  (USBR) 
W72-01764 


81.  Fisheries  Engineering 


RECENT  CHANGES  IN  THE  MOVEMENTS  OF 
ADULT  SALMON  SALMO  SALAR  L.  IN  THE 
TAY-TUMMEL-GARRY  SYSTEM,  SCOTLAND, 

Edinburgh  Univ.  (Scotland).  School  of  Medicine. 
Michael  L.  G.  Gardner. 
J  Fish  Biol.  3(1):  83-96.  Illus.  Map.  1971. 
Identifiers:  Adult,  Movements,  Salmo-Salar,  Sal- 
mon, Scotland,  System,  Tay-Tummel-Garry. 

Records  from  salmon  counters  at  hydro-electric 
dams,  and  of  angling  results,  in  the  Tay-Tummel- 
Garry  river  system  are  analyzed.  Spring  runs  of 
ascending  salmon  have  decreased  since  at  least 
1950,  but  summer  and  autumn  runs  have  increased 
since  1959.  Hydro-electric  developments  are  not 
responsible  for  these  changes,  nor  for  the  decrease 
in  the  average  weight  of  salmon  in  the  system. 
Possible  environmental  factors  are  discussed,  and  a 
method  suggested  whereby  the  ratio  of  sizes  of  sal- 
mon populations  in  branches  of  a  river  system  may 
be  estimated.  The  numbers  of  descending  kelts 
have  recently  increased,  but  the  times  of 
downstream  migration  have  not  changed. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-01917 


FISH  MANAGEMENT  IN  THE  OB  RIVER 
BASIN  IN  THE  LIGHT  OF  POSSIBLE  CON- 
STRUCTION OF  THE  LOWER  OB 
HYDROELECTRIC  POWER  PLANT  (RYBNOYE 
KHOZYAYSTVO  OBSKOGO  BASSEYNA  PRI 
USLOVII  SOZDANIYA  NIZHNE-OBSKOY  GES), 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02064 


ECOLOGY  OF  THE  TIGER-FISH  (HYDRO- 
CYNUS  VITTATUS)  IN  THE  INCOMATI  RIVER 
SYSTEM,  SOUTH  AFRICA, 

Provincial  Fish  Inst,  Lydenburg  (South  Africa). 

I.  G.  Gaigher. 

Zool  Afr.  5  (2):  21  1-227.  Illus.  1970. 

Identifiers:    Africa,    Bertalanffy,    Diet,    Ecology, 

Equation,  Growth,  Hydrocynus-Vittatus,  Incomati, 

River,  South,  System,  Tiger-Fish. 

A  general  description  of  the  Incomati  River  system 
refers  to  topography,  climate  and  physical  condi- 
tion of  the  water.  The  range  of  H.  vittatus  was  con- 
siderably reduced  after  the  construction  of  weirs 
which  prevented  successful  upstream  movement. 
There  was  a  downstream  movement  into  Mozam- 
bique after  the  1st  floods  and  an  upstream  move- 
ment after  prey  at  the  end  of  the  rainy  season.  The 
condition  of  tiger-fish  changed  markedly  during  the 
course  of  a  year.  Scale  studies  indicate  that  the  an- 
nulus  is  a  reliable  year-mark.  A  Von  Bertalanffy 
growth-in-length  equation  fitted  to  the  data  is 
described  by  the  equation  Lt  —  (1  -e-0.25  (t- 
0.12)).  Males  reach  sexual  maturity  at  a  length  of 
200  and  females  at  a  length  of  approximately  360 
mm.  Spawning  takes  place  among  aquatic  vegeta- 
tion on  flooded  river  banks  and  in  lakes  in  Mozam- 
bique after  the  first  heavy  floods.  As  the  fish  grows, 
its  food  changes  from  Entomostraca  to  insects  and 
finally  to  fish.  The  food  habits  offish  over  90  mm  in 
length  showed  a  seasonal  variation  dependent  on 
the  availability  offish  prey.  A  tiger-fish  is  unable  to 
swallow  fish  larger  than  half  its  own  length—Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-02185 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


A  DECADE  OF  EHV  TRANSMISSION  IN  THI 
SOVIET  UNION--AN  ANNOTATED  BIBLIOG 
RAPHY, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  08C. 

W72-01766 

OXYGEN  SAG  AND  STREAM  SELF-PURIFIC 

ATION, 

For  primary  bibliographic  entry  see  Field  05C. 

W72-01785 

A  CRITICAL  REVIEW  OF  CURRENTLY 
AVAILABLE  HYDROLOGIC  MODELS  FOR 
ANALYSIS  OF  URBAN  STORMWATER  RU- 
NOFF, 

Hydrocomp  International  Inc.,  Palo  Alto.  Calif. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-0I978 

CHARACTERISTICS         AND  POLLUTION 

PROBLEMS  OF  IRRIGATION  RETURN  FLOW. 

Utah  State  Univ.,  Foundation,  Logan. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01984 

DESIGN  AND  OPERATION  OF  AN  INFORMA- 
TION CENTER  ON  ANALYTICAL 
METHODOLOGY. 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Analyti- 
cal Methodology  Information  Center. 

Copy  available  from  GPO  Sup  Doc  as  EP2.10: 
1 6020  FSO  06/7 1 .  $1 .25;  microfiche  from  NTIS  as 
PB-204  820,  $0.95.  June  1971,  Final  Report,  Con- 
tract No  14-12-862.  175  p.  Program 
I6020FS06/71. 

Descriptors:  Information  retrieval,  Data  collec- 
tions, Automation,  Digital  computers.  Cost  analy- 
sis, Chemical  analysis,  Analytical  techniques, 
Aquatic  microbiology,  Instrumentation. 
Identifiers:  Information  centers,  Information 
storage  and  retrieval  systems. 

Under  WOO  Contract  Number  14-12-862,  the 
Columbus  Laboratories  of  Battelle  Memorial  In- 
stitute were  commissioned  to  'design  and  operate  a 
pilot  analytical  methodology  information  storage 
and  retrieval  system  tailored  to  the  needs  of  the 
Analytical  Quality  Control  Laboratory  (AQCL) 
and  other  segments  of  the  National  Analytical 
Methods  and  Development  Research  Program 
(NAMDRP)'.  The  contractual  requirements  were 
met  during  a  nine-month  research  period  by  the 
following  activities:  definition  and  statement  of  the 
AQCL  scope  of  interests;  acquisition  of  a  total  of 
1  145  technical  reports  and  articles;  abstracting  and 
indexing  of  470  technical  documents;  preparation 
of  three  prototype  issues  of  a  current  awareness 
bulletin  entitled  'Reviews  of  Current  Literature  on 
Analytical  Methodology';  preparation  of  1 15  items 
for  input  to  the  Water  Resources  Scientific  Infor- 
mation Center;  provision  of  1 3  quick  responses  to 
technical  inquiries  as  well  as  other  information  ser- 
vices such  as  document  loans  and  translations;  con- 
sideration of  methods  for  interacting  with  other 
facilities  such  as  the  Science  Information  Exchange 
(SIE);  development  of  a  procedure  for  processing 
and  inputting  information  to  a  computerized  infor- 
mation storage  and  retrieval  system;  demonstration 
of  a  computerized  information  storage  and 
retrieval  system  at  AQCL;  Recommendations  for 
an  operational  information  center  on  analytical 
methodology;  cost  analysis  of  the  recommended  in- 
formation center.  Complete  discussions  of  all  these 
activities  are  included  in  the  report.  (Little-Bat- 
telle) 
W72-01994 


ELECTRODIALYSIS     DESALTING     STATE-O- 
F-THE-ART (1969). 

Hittman  Associates,  Inc.,  Columbia,  Md. 

For  primary  bibliographic  entry  see  Field  03 A. 

W7  2-02 108 


1970    LITERATURE    REVIEW,    ADMINISTRA- 
TION: ECONOMICS, 

Rutgers-The  State  Univ.,  New  Brunswick,  N.  J. 
Water  Resources  Research  Inst. 
For  primary  bibliographic  entry  see  Field  06B. 
W  7  2-02 140 
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SUBJECT  INDEX 


-4-D 

Movement   and   Adsorption    of   Pesticides    in 
Sterilized  Soil  Columns, 
W72-01697  5B 

lCACOM 

A  Study  of  Reinsertion  Transient  Voltages  for 
ieries  Capacitors  on  USBR  Glen  Canyon  -  Flag- 
taff  345  KV  Lines, 

W72-01775  8C 

lCCELERATED  erosion 

Control  of  Sediments  Resulting  from  Highway 
instruction  and  Land  Development, 
W72-02106  2J 

lCCRETION  (LEGAL  ASPECTS) 

State  V.  Johnson  (Boundary  of  Land  Bounded 
y  an  Inlet  which  Closed  by  Accretion). 
W72-02201  6E 

lCID  MINE  WATER 

Aquatic  Life  in  Waters  Polluted  by  Acid  Mine 
Vaste, 
W72-01796  5C 

The  Effects  of  Acid  Mine  Pollution  on  the  Fish 
'opulation  of  Goose  Creek,  Clay  County,  Ken- 
iicky, 

W72-01806  5C 

lCIDITY 

Sulfuric  Acid  Attack  on  Concrete  Sewer  Pipe, 
W72-01848  8F 

kCOUSTIC  EMISSION  ANALYSIS 

Field    Evaluation    of    Heavy-Walled    Pressure 
'essels  Using  Acoustic  Emission  Analysis, 
W72-01776  8G 

kCTIVATED  ALUMINA 

Removal  of  Orthophosphates  From  Aqueous 
Solutions  with  Activated  Alumina, 
W72-01847  5D 

LCTIVATED  CARBON 

Coagulation  of  Activated  Carbon  Suspensions, 
W72-01862  5E 


W72-02061 


4A 


W72-02075 


5E 


LCTIVATED  SLUDGE 

Protozoa  and  Activated  Sludge, 
W72-01817 


5D 


Mechanism  and  Kinetics  of  Substrate  Utiliza- 
ion  at  High  Biological  Solids  Concentrations, 
W72-01843  5D 

Inka  Aeration  at  Hazleton,  Pennsylvania, 
W72-01844  5D 

Measurement,  Control  and  Changes  in  Foaming 
Characteristics  of  Pulping  Wastes  During  Biologi- 
al  Treatment, 

W72-01877  5D 

IDHESIVES 

Synthetic  Rubber  Canal  Lining,  Laboratory 
ind  Field  Investigations  of  Synthetic  Rubber 
iheeting  for  Canal  Lining  -  Open  and  Closed 
Conduit  Systems  Program, 

W72-01763  8G 

Survey  of  Applications  of  Epoxy  Resins  for 
iivil  Works  Projects, 
W72-02120  8G 

U>MINISTRATION 

Complex-Use  Management  of  Water  Resources 
)f  the  Ob  River  Basin  (Kompleksnoye 
>svoyeniye  vodnykh  resursov  Obskogo  bas- 
ieyna). 


Complex-Use  Management  of  Water  Resources 
of  the  Ob  River  Basin  (Kompleksnoye  ispol'- 
zovaniye  vodnykh  resursov  basseyna  r.  Obi), 

W72-02062  4A 

ADMINISTRATIVE  AGENCIES 

A  Bill  to  Amend  the  Federal  Water  Pollution 
Control  Act  to  Provide  Financial  Assistance  for 
River  Basin  Programs. 

W72-02141  6E 

A  Welter  of  Ideas-A  Modicum  of  Coordina- 
tion, 

W72-02151  5G 

ADSORPTION 

Movement   and    Adsorption   of   Pesticides    in 
Sterilized  Soil  Columns, 
W72-01697  5B 

Sorption  and  Desorption  of  Chlorinated 
Hydrocarbon  Pesticides  in  Aquatic  Sediment 
Minerals, 

W72-01779  5B 

Mechanism  and  Kinetics  of  Substrate  Utiliza- 
tion at  High  Biological  Solids  Concentrations, 
W72-01843  5D 

Removal  of  Orthophosphates  From  Aqueous 
Solutions  with  Activated  Alumina, 
W72-01847  5D 

AERATION 

Aerator  Performance  in  Natural  Streams, 
W72-01842  5G 


Inka  Aeration  at  Hazleton,  Pennsylvania, 
W72-01844 


5D 


AEROBIC  BACTERIA 

The  Biochemical  Aspects  of  Aerobic  Bacterial 
Growth, 

W72-01870  5F 

AEROBIC  CONDITIONS 

The  Biochemical  Aspects  of  Aerobic  Bacterial 
Growth, 
W72-01870 


Aerobic  Decomposition  of  Algae, 
W72-01881 

AEROBIC  TREATMENT 

Aerobic  Decomposition  of  Algae, 
W72-01881 


5F 


5D 


5D 


AEROSOLS 

Viability  of  Long-Storaged  Airborne  Bacterial 
Aerosols, 
W72-01882  5D 

Plutonium-239  in  and  Over  the  Atlantic  Ocean, 
W72-02083  5B 


AGRICULTURE 

Against  Monoculture, 
W72-01762 


3F 


AIR  POLLUTION 

Industry/Government  Teleconference  on  Pollu- 
tion Control. 
W72-02155  5G 

ALABAMA 

Subsurface     Disposal     of     Liquid     Industrial 
Wastes  in  Alabama-A  Current  status  Report, 


Bosarge  V.  State  (Outer  Limits  of  Alabama's 
Territorial  Jurisdiction). 

W72-02133  6E 

ALASKA 

Ground-Water  Exploration,  Beaver  Creek  Val- 
ley Near  Kenai,  Alaska, 
W72-02087  4B 

ALBEDO 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural   Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


in 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 
1A.  Properties 


ANOMALOUS  WATER  AND  OTHER 
POLYMERIC  MATERIALS. 

Battelle  Columbus  Labs.,  Ohio. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Va.,  22151  as  AD-726  761, 
$3.00  in  paper  copy,  $0.95  in  microfiche.  Battelle- 
Columbus  Laboratories  Semiannual  Technical  Re- 
port, 1971.  75  p,  25  fig,  7  tab,  5  ref,  3  append. 
Army  Missile  Command  DAAH01-71-C-0491. 

Descriptors:  *Gels,  *Water  chemistry,  "Chemical 
properties,  *  Water  types,  Analytical  techniques, 
Water  properties,  Laboratory  tests,  Water  struc- 
ture, Spectrophotometry,  Infrared  radiation. 
Identifiers:  *  Anomalous  water,  *  Poly  water,  Capil- 
laries. 

During  the  preparation  of  anomalous  material  from 
water,  a  residue  was  found  in  the  capillary  tubes 
even  though  the  tubes  themselves  had  been  cleaned 
prior  to  the  preparation.  All  of  the  elements  found 
in  either  the  water  washings  of  capillary  tubes  or  in 
preparations  from  uncleaned  tubes  were  detected 
in  the  preparations  from  cleaned  tubes.  All  tube 
washings  and  preparations  gave  similar  infrared 
spectra.  However,  there  were  distinct  and  con- 
sistent differences  in  the  exact  frequencies  of  these 
absorption  bands  between  the  spectra  of  liquid 
water  tube  washings  and  the  spectra  of  anomalous 
material  preparation,  whether  from  cleaned  or  un- 
cleaned tubes.  These  spectral  differences  cannot  be 
explained  by  changes  in  the  amounts  of  the  ele- 
ments thus  far  detected.  The  frequency  differences 
definitely  show  changes  in  chemical  composition 
between  preparations  and  washings  and  strongly  in- 
dicate that  the  preparation  of  anomalous  materials 
from  water  cannot  be  accounted  for  solely  on  the 
basis  of  extraction  by  liquid  water  of  elements  from 
the  glass  of  which  the  capillary  tubes  are  made.  Un- 
like the  tube  washings  and  preparation  with  water, 
three  groups  of  water  extractions  of  crushed  glass 
gave  spectral  differences  which  were  reflected  by 
changes  in  elemental  composition.  (Woodard- 
USGS) 
W72-02264 


ANOMALOUS  WATER,  NUCLEATION, 

GROWTH  AND  PROPERTIES, 

Cold    Regions    Research   and    Engineering   Lab., 
Hanover,  N.H.  06Anomalous  Water,  Nucleation, 
Growth  and  Properties, 
G.  K.  Swinzow. 

Cold  Regions  Research  and  Engineering  Laborato- 
ry Special  Report  156,  May  1971.  36  p,  23  fig,  2 
tab,  24  ref. 

Descriptors:  *Water  chemistry,  'Chemical  proper- 
ties, *Water  types,  *Water  properties,  *Gels, 
Laboratory  tests,  Test  procedures,  Condensation, 
Silica,  Water  structure,  Quartz,  Vapor  pressure, 
Refractivity. 

Identifiers:  *  Anomalous  water,  *  Poly  water,  Capil- 
lary tubes. 

An  anomalous  liquid  phase  forming  in  an  at- 
mosphere of  reduced  water  vapor  pressure  was  in- 
vestigated. The  liquid  was  grown  in  capillary  tubes. 
Technical  experimental  refinements  resulted  in 
high  nucleation  rates  not  previously  observed.  An 
examination  of  vapor  pressures  disclosed  the  rela- 
tionship of  nucleation  growth  and  equilibria  of 
anomalous  water.  The  possibility  of  nucleation  and 
growth  of  anomalous  water  on  flat  surfaces  was 
confirmed  by  observation.  Anomalous  water  was 
nucleated  and  grown  on  glass,  quartz.  Teflon, 
polyethylene  and  metal.  Growth  rates  on  free  flat 
surfaces  were  higher,  than  those  obtained  from 
capillary  tubes.  Refractive  indexes  and  other  pro- 
perties were  measured  directly.  The  new  method  of 
growing  anomalous  water  outside  capillary  tubes  is 
an  advantage  that  may  lead  to  large-scale  produc- 
tion. Neither  investigation  of  nor  conclusion  on  the 


nature  of  the  substance  was  made.  Its  low  freezing 
temperature,  high  boiling  temperature,  low  vapor 
pressure  and  high  viscosity,  reported  by  previous 
investigators  and  observed  by  the  author,  are  of  pri- 
mary importance  and  justify  a  search  for  large- 
scale  preparation  methods.  (Woodard-USGS) 
W72-02304 

IB.  Aqueous  Solutions  and 
Suspensions 


ANOMALOUS         WATER         AND         OTHER 
POLYMERIC  MATERIALS. 

Battelle  Columbus  Labs.,  Ohio. 

For  primary  bibliographic  entry  see  Field  01  A. 

W72-02264 


02.  WATER  CYCLE 
2A.  General 


AN  ANALYSIS  OF  HYDROLOGIC  TIME  SE- 
RDXS  AND  GENERATION  MODELS  OF 
SYNTHETIC  FLOWS  FOR  SOME  INDIANA 
WATERSHEDS, 

Purdue   Univ.,  Lafayette,   Ind.   Water   Resources 

Center. 

I.  T.  Kisisel,  and  J.  W.  Delleur. 

Available  from  the  National  Technical  Information 

Service  as  PB-205  153,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Indiana  Water  Resources  Research 

Center,  Lafayette,  Technical  Report  No  19,  July 

1971.  33  p,  27  fig,  3  tab,  30  ref.  OWRR-A-020- 

IND(l). 

Descriptors:  'Stochastic  processes,  *Markov 
processes,  Statistical  models,  Synthetic  hydrology, 
Probability,  *  Rainfall-runoff  relationships, 
Sequence,  *Time  series  analysis,  'Watersheds 
(Basins),  'Indiana,  Evapotranspiration,  Discharge 
(Water),  'Model  studies. 
Identifiers:  Fiering,  Spectral  analysis. 

This  is  a  first  part  of  a  program  of  analysis  of 
hydrologic  time  series  and  stochastic  models  for 
the  synthetic  generation  of  rainfall  and  runoff 
sequences  principally  in  Indiana.  The  study  was 
conducted  on  1 2  watersheds  varying  in  area  from 
100  to  3750  square  miles.  All  the  watersheds  had 
20  years  of  more  of  continuous  records  of  rainfall, 
temperature  and  runoff.  It  was  found  that  the 
probability  distributions  of  the  annual  discharge,  of 
the  standardized  logarithms  of  the  monthly  flows, 
and  the  normalized  square  root  of  the  monthly 
precipitation  were  approximately  normal.  A  spec- 
tral analysis  of  the  monthly  raw  data  and  trans- 
formed data  revealed  a  strong  annual  component. 
This  cyclic  component  was  removed  by  normaliza- 
tion. The  logarithmic  and  the  square  root  transfor- 
mations of  the  monthly  runoffs  and  precipitations 
were  performed  for  further  analysis.  First  order  au- 
toregressive  process  can  be  used  to  generate  annual 
flows.  A  first  order  Markov  process  of  the  Fiering 
type  simulates  the  sequence  of  normalized 
logarithms  of  monthly  flows.  Finally  the  hydrologic 
process  of  monthly  rainfall-evaporation-runoff  was 
simulated  by  a  linear  dynamic  stochastic  model 
with  multiple  inputs. 
W72-02351 


HYDROMETEOROLOGICAL  NETWORKS  IN 
WYOMING  -  THEIR  DESIGN  AND  USE. 

Proceedings  of  Hydrology  Seminar,  University  of 
Wyoming,  May  20-21,  1971;  Laramie,  Wyoming 
University  Water  Resources  Research  Institute  Re- 
port, 1971.  167  p. 

Descriptors:  'Water  resources  development, 
'Conferences,  'Publications,  'Wyoming, 

'Hydrology,  Programs,  Hydrologic  data,  Data  col- 
lections, Project  planning,  Watershed  manage- 
ment, Network  design,  Surface  waters,  Ground- 


water, Climatology,  Hydrologic  cycle,  Streamflow, 
Stream  gages,  Water  supply,  Water  demand,  Water 
users. 

A  seminar  for  hydrologists  interested  in  hydrology 
of  Wyoming  was  held  at  Wyoming  University,  May 
20-21,  1971.  Information  was  presented  concern- 
ing the  present  networks  of  streamflow,  climatolog- 
ical,  and  snowcourse  data  collections.  These 
presentations  were  by  agencies  establishing  and 
operating  the  networks.  A  second  portion  of  the 
program  consisted  of  12  papers  by  individuals  who 
utilize  the  hydrometeorological  data.  (Woodard- 
USGS) 
W72-02748 


TRANSFORMATION    OF   THE    HYDROLOGIC 

REGIME    AND    WATER    BALANCE    OF    AN 

AREA  (PREOBRAZOVANIYE 

GIDROLOGICHESKOGO    REZHIMA    I    VOD- 

NOGO  BALANSA  TERRITORII), 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Geografii. 

M.  I.  L'vovich,  and  A.  A.  Sokolov. 

Akademiya  Nauk  SSSR  Vestnik,  No  7,  p  72-78, 

July  197 1.  4  fig. 

Descriptors:  'Hydrologic  cycle,  'Water  resources, 
•Water  management  (Applied),  'Water  balance, 
Heat  balance,  Salt  balance,  Forest  management, 
Land  management,  Land  reclamation,  Irrigation, 
Drainage,  Bogs,  Erosion  control,  Pollution  abate- 
ment, Surface  waters,  Subsurface  waters,  Ground- 
water, Streamflow,  Runoff,  Lysimeters. 
Identifiers:  'USSR,  Irrigated  agriculture.  Affores- 
tation. 

In  their  desire  to  conserve  and  develop  natural 
resources  for  future  generations,  scientists  are 
today  faced  with  the  problem  of  finding  valid 
methods  of  making  long-term  forecasts  of  the  con- 
sequences which  may  result  from  the  completion  of 
various  land  and  water  management  measures 
aimed  at  modifying  the  natural  countenance  of  the 
earth.  Any  beneficial  transformation  of  the  water 
balance  of  an  area  should,  in  the  final  analysis,  be 
reduced  to  finding  a  solution  to  the  problem  of  con- 
trolling the  water  regime  rather  than  simply  study- 
ing the  possible  consequences  of  already 
completed  measures.  This  problem  will  be  resolved 
in  the  next  5-year  plan  through  the  combined  ef- 
forts of  scientific  and  planning  institutes  of  the 
Hydrometeorological  Service,  USSR  Academy  of 
Sciences,  and  the  Ministries  of  Geology,  Higher 
and  Secondary  Specialized  Education,  Water 
Resources,  Agriculture,  Power  and  Electrification. 
The  purpose  of  these  organizations  is  to  develop 
methods  to  evaluate  future  surface-  and  subsur- 
face-water supplies  in  terms  of  man's  relation  to  his 
environment.  To  this  end,  it  is  necessary  to  coor- 
dinate the  field,  experimental,  and  laboratory  in- 
vestigations planned.  ( Josefson-USGS) 
W72-02778 


INFLUENCE  OF  KARST  ON  STREAMFLOW  IN 
THE  EUROPEAN  USSR  (VLIYANIYE  KARSTA 
NA  STOK  REK  YEVROPEYSKOY  TERRITORII 

SSSR), 

For  primary  bibliographic  entry  see  Field  02E. 

W72-02856 


INTERRELATIONSHIP  OF  GROUNDWATERS 
AND  SURFACE  WATERS  IN  THE  LITHUANI- 
AN SSR  (VOPROSY  YZAIMOSVYAZI  POD- 
ZEMNYKH  I  POVERKHNOSTNYKH  VOD 
YUZHNOY  PRIBALTIKI). 
Institut  Geologii.  Vilnius  (USSR). 

Institut  Geologii  (Vilnius)  Trudy,  No  10,  Izdatel'st- 
vo  'Mintis',  Vilnius,  1969.  108  p. 

Descriptors:  'Surface-groundwater  relationships, 
'Surface  waters,  'Groundwater,  'Base  flow, 
'Streamflow,  Groundwater  basins,  Groundwater 
movement.  Groundwater  recharge,  Groundwater 
mining,  Hydrogeology,  Aquifers,  Aquifer  charac- 
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(eristics,     Subsurface    waters,    Subsurface    flow, 
Water  level  fluctuations,  Hydrographs,  Artesian 
wells,  Rivers,  Valleys,  Model  studies. 
Identifiers:    'USSR,    'Lithuania,    Neman    River, 
Variation  coefficient,  Regionalization. 

This  collection  of  9  papers  presents  new  data  on 
the  groundwater  resources  of  the  Neman  River 
basin  of  the  Lithuanian  SSR  and  on  the  ground- 
water contribution  to  stream  flow.  The  subjects 
discussed,  in  the  order  of  their  presentation,  are: 
( 1 )  subsurface  flow  of  rivers  in  the  Neman  River 
basin;  (2)  interrelationship  of  groundwaters  and 
surface  waters  in  the  Neman  River  basin;  (3)  natu- 
ral groundwater  resources  and  hydrogeological  re- 
gionalization of  the  Neman  River  basin;  (4) 
groundwater  storage  and  subsurface  flow  in  the 
Lithuanian  SSR;  (5)  estimation  of  subsurface  flow 
in  the  Neman  River  basin  by  hydrochemical  means; 
(6)  forecast  of  potential  groundwater  storage  in 
river  valleys;  (7)  operation  of  a  well  in  two  water- 
bearing formations;  (8)  use  of  analog  models  to 
define  potential  changes  in  groundwater  storage; 
and  (9)  construction  and  operation  of  artesian 
wells  in  the  Lithuanian  SSR.  Each  paper  is  accom- 
panied by  a  Russian,  Lithuanian,  and  German  sum- 
mary. (Josefson-USGS) 
W72-02860 


WATERSHED  PHYSICS:  MODEL  OF  THE  SOIL 
MOISTURE  CHARACTERISTIC, 

Agricultural  Research  Service,  Beltsville,  Md. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-02869 
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DATA  REQUIREMENTS  FOR  THE  OBJECTIVE 
ANALYSIS  OF  GEOSTROPHIC  WINDS  OVER 
LAKE  ONTARIO, 

Northern  Illinois  Univ.,  DeKalb.  Dept.  of  Geog- 
raphy. 
For  primary  bibliographic  entry  see  Field  02H. 

W72-02347 


REALISTIC     RAINFALL     SIMULATION     FOR 
FIELD  INVESTIGATION, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 

Center. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-02433 


A  DIAGRAM  FOR  DEPICTING  THE  IN- 
TERYEARLY  VARIABILITY  IN  BIOCLIMATIC 
FACTORS, 

Institut  Francais,  Pondichery  (India). 
V.  M.  Meher-Homji. 

Int  J  Biometeorol.  14  (4):  343-347.  Illus.  1970. 
Identifiers:  Bioclimatic,  Depicting,  Diagram,  Varia- 
bility, Yearly. 

In  cases  of  unstable  climates  like  that  of  Peshawar 
(West  Pakistan)  which  exhibit  variations  in  rainfall 
amount,  length  of  distribution  and  season  of  occur- 
rence from  year  to  year,  averages  have  little  mean- 
ing in  bioclimatic  studies.  Range  and  coefficients  of 
variation  are  indicated  as  well  as  average  and  medi- 
an values  of  annual  precipitation,  the  number  of 
rainy  days  in  the  year,  the  length  of  the  dry  season 
in  months  and  the  xerothermic  index,  in  order  to 
give  an  idea  of  the  magnitude  of  variability.  A  dia- 
gram to  illustrate  the  variability  in  the  bioclimatic 
elements  has  been  designed. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02501 


EVALUATION  OF  CLOUD  SEEDING  DEVICES 
IN  AN  OUTDOOR  LABORATORY. 

Wyoming    Univ.,    Laramie.     Natural    Resources 
Research  Inst. 

Available  from  NTIS,  Springfield,  Va.  22151  AD- 
725   173,  $3.00  paper  copy.  Wyoming  University 


Natural  Resources  Research  Institute  Final  Report, 
November  1,  1970.  37  p,  21  fig,  3  tab,  10  ref.  Naval 
Weapons  Center  Contract  N66001-70-C -0639. 

Descriptors:  *Cloud  seeding,  'Weather  modifica- 
tion, *Ice,  'Crystals,  Analytical  techniques,  Test 
procedures,  Evaluation,  Artificial  precipitation, 
Silver  iodide,  Wyoming,  Orography,  Clouds, 
Mountains. 
Identifiers:  *Elk  Mountain  (Wyo). 

Artificial  ice  nuclei  generated  from  Naval  Weapons 
Center  pyrotechnic  devices  and  other  sources  were 
used  to  treat  the  orographic  cloud  atop  Elk  Moun- 
tain in  Wyoming  during  1969-70.  A  summary  of 
these  experiments  is  presented.  The  data  shows  the 
changes  in  ice  crystal  concentrations  during  experi- 
mental seeding  periods.  In  most  of  the  cases  con- 
centrations increased.  Factors  considered  in  analy- 
sis were  distance  of  the  seeding  device  from  the 
Observatory,  the  location  of  the  artificial  ice 
nucleus  plume  relative  to  the  detection  point,  the 
residence  time  of  the  artificial  ice  nuclei  in  the 
cloud,  possible  fallout  of  ice  crystals  upwind  of  the 
Observatory,  cloud  temperatures,  liquid  and  ice 
water  contents,  and  artificial  ice  nucleus  output  of 
the  seeding  devices.  (Woodard-USGS) 
W72-02752 


ANALYSIS  OF  ANTARCTIC  ICE  CORES, 

Cold    Regions    Research    and    Engineering   Lab., 

Hanover,  N.H. 

A.  J.  Gow. 

Antarctic  Journal  of  the  United  States,  Vol  6,  No  5, 

p  205-206,  September-October  1971 .  2  fig. 

Descriptors:      'Antarctic,      *Ice,      *Drill      holes, 
*Petrofabrics,     Volcanoes,     Lava,     Petrography, 
Mineralogy,   Analytical   techniques,   Data  collec- 
tions, Geologic  time. 
Identifiers:  Volcanic  ash. 

Analysis  of  ice  cores  from  the  2,164-m  deep  drill 
hole  at  Byrd  Station,  Antarctica,  continues  at  the 
U.S.  Army  Cold  Regions  Research  and  Engineering 
Laboratory.  Recent  research  was  focused  on 
petrofabric  analyses  of  the  ice  and  petrographic 
and  mineralogical  studies  of  volcanic  ash  layers 
preserved  in  the  cores.  A  total  of  25  ash  bands  and 
an  estimated  2,000  dust  bands  are  preserved  in  the 
Byrd  ice  cores.  With  the  exception  of  two  solitary 
bands  at  91 1  m  and  788  m,  the  ash-bearing  bands 
are  confined  entirely  to  the  depth  range  1,216  to 
2,006  m,  which  corresponds  to  the  estimated  time 
interval  14,000  to  44,000  years.  A  period  of 
sustained  ash  fall  occurred  during  the  interval 
1 6,000  to  30,000  years.  Correlations  with  isotopic 
(paleotemperature)  data  obtained  on  the  same 
cores  imply  that  this  period  of  prolonged  volcanic 
activity  was  accompanied  by  a  significant  cooling 
of  the  troposphere  over  Antarctica.  (Woodard- 
USGS) 
W72-02771 


EFFECTS  OF  CLOUD  CONDENSATION 
NUCLEI  DUE  TO  FUtES  AND  SURFACE 
SOURCES  DURING  SOUTH  FLORIDA 
DROUGHTS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Coral  Gables,  Fla.  Experimental  Meteorology 
Lab. 

R.  L.  Holle. 

Available  from  NTIS,  Springfield,  Va.  22151 
COM-7 1  -00723  -  $3 .00  paper  copy.  Journal  of  Ap- 
plied Meteorology,  Vol  10,  No  1,  p  62-69,  Februa- 
ry 1971.  6  fig,  5  tab,  21  ref.  Project 
4040000/2 1F202072.  Bur.  Reel.  Contract  14-06- 
W-176. 

Descriptors:  *Cloud  physics,  'Condensation, 
*Dropwise  condensation,  *Forest  fires,  Florida,  In- 
vestigations, Analytical  techniques,  Clouds, 
Smoke,  Nucleation,  Burning,  Vegetation, 
Droughts. 

Cloud  condensation  nuclei  (CCN)  at  cloud  base 
strongly  affect  the  droplet  concentration  at  cloud 


base,  which  in  turn  influences  the  life  history  of  a 
cloud.  There  are  usually  more  nuclei  over  land  than 
over  water  because  of  surface  sources  of  nuclei, 
and  vegetation  fires  produce  large  numbers  of 
nuclei  which  may  keep  much  of  a  cloud's  water  in 
small  droplets  that  fail  to  reach  raindrop  size. 
Smoke  particles  from  drought  fires  result  from  the 
burning  of  four  major  vegetation  types  in  South 
Florida.  The  drought  between  1  April  and  1 5  May 
of  1967  over  Florida  was  related  predominantly  to 
synoptic-scale  dryness  and  subsiding  northerly 
winds  aloft.  There  was  no  significant  large-scale  lag 
in  rainfall  caused  by  lingering  CCN  from  fires  and 
the  dry  surface,  since  dynamic  changes  explain  the 
onset  of  normal  rainfall.  Individual  cloud  rainfall 
may  have  been  affected  by  high  CCN  counts  as  in- 
dicated by  cumulus  model  calculations.  Liquid 
water  fallout  from  small  clouds  is  affected  to  a 
greater  degree  than  from  tall  clouds.  (Woodard- 
USGS) 
W72-02772 


WIND  TUNNEL  STUDIES  OF  THE  AIR  FLOW 
AND  GASEOUS  PLUME  DIFFUSION  IN  THE 
LEADING  EDGE  AND  DOWNSTREAM  RE- 
GIONS OF  A  MODEL  FOREST, 

Colorado  State  Univ.,  Fort  Collins. 

R.  N.  Meroney. 

Atmos  Environ.  4  (6):  597-614.  Illus.  1970. 

Identifiers:    Air,    Diffusion,    Downstream,    Edge, 

Flow,  Forest,  Gaseous,  Leading,  Model,  Plume, 

Tunnel,  Wind. 

A  model  forest  canopy  is  designed  to  simulate 
meteorological  characteristics  of  a  typical  live 
forest.  Velocity  and  gaseous  plume  behavior  are 
measured.  Flow  properties  are  compared  with 
recent  field  measurements.  Ground  penetration  in 
the  initial  fetch  region  resulted  in  strikingly  dif- 
ferent streamline  motion  when  compared  to  wind 
motions  within  the  equilibrium  regions.  Measured 
values  of  the  vertical  eddy  diffusion  coefficient  are 
shown  to  predict  plume  behavior  in  the  equilibrium 
region  if  a  correction  is  included  for  the  ratio 
Ky/KzS1.0.  Ventilation  of  an  elevated  line  source 
into  the  canopy  region  is  compared  with  a  simple  1- 
dimensional  mode. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02789 


CLIMATIC  CONDITIONS  IN  LOWLAND  TROP- 
ICAL PODZOL  AREAS, 

Max-Planck  Institut    fuer    Limnologie    zu    Ploen 

(West  Germany). 

H.  Klinge. 

Trop  Ecol.  10(2):  222-239.  Illus.  1969. 

Identifiers:  Climatic,  Lowland,  *Podzol,  Rainfall, 

Temperature,  Tropical. 

Climatic  conditions  of  lowland  tropical  podzol 
areas  are  characterized  with  regard  to  annual 
means  of  rainfall  and  temperature,  duration  of 
humid  and  arid  seasons,  and  highest  and  lowest 
monthly  temperatures.  By  means  of  monthly  and 
annual  water  balances  5  climatic  phases  of  lowland 
tropical  podzols  are  established. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02805 


GROUND  WATER  INVESTIGATION  BY  RE- 
SISTIVITY METHOD  IN  THE  DROUGHT  AF- 
FECTED AREA  NEAR  MARKUNDI  DISTRICT 
MIRZAPUR  (U.  P.), 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
Sudhir  Mohan  Pandey. 
Ann  Arid  Zone.  9  (2):  77-84.  Illus.  1970. 
Identifiers:   'Drought,  Ground,  India,   Markundi, 
Method,    Mirzapur,    Pradesh,    Resistivity,    Uttar, 
Water. 

Reconnaissance  investigations  to  locate  suitable 
aquifers  were  carried  out  utilizing  electrical  re- 
sistivity methods  in  Markundi  area  of  Mirzapur  dis- 
trict. Wenner's  configuration,  in  particular,  was 
made  use  of  and  Tagg's  method  of  interpretation 
was  employed.  The  depths  of  interfaces  and  respec- 
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tive  resistivities  are  given  and  a  comparison  was 
also  made  from  the  results  obtained  by  Moore's  cu- 
mulative   method    of    interpretation.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02806 


WET  AND  DRY  SPELLS  AT  NELSPRUIT, 

Citrus  and  Subtropical  Fruit  Research  Inst.,  Nel- 
spruit  (South  Africa). 
G.C.Green. 

Agrochemophysica.  1  (2):  43-52.  Illus.  1969. 
Identifiers:  Africa,  Chain,  Dry,  *Markov,  Mathe- 
matical, Model,  Nelspmit,  South,  Spells,  Wet. 

This  investigation  of  the  occurrence  and  properties 
of  wet  and  dry  spells  was  based  on  a  30-yr  record  of 
daily  rainfall.  Both  types  of  spell  are  clearly 
defined.  Conclusions  were  drawn  regarding  the 
monthly  changes  in  wet-spell  frequency,  yield  and 
duration.  The  first-order  Markov  chain  was  shown 
to  be  a  suitable  probability  model  for  wet-spell 
lengths  during  the  year  as  a  whole  and  during  each 
summer  month  excepting  Nov.  Dry-spell  durations 
are  very  sensitive  to  relatively  small  changes  in  the 
termination  criteria  used  in  defining  a  dry  spell. 
Owing  to  the  strong  seasonal  nature  of  Nelspmit 
rainfall,  the  first-order  Markov  chain  is  adequate  as 
a  probability  model  for  dry  spell  durations  only 
during  a  small  part  of  the  wet  season.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02815 


SOME  EVIDENCE  OF  METEOROLOGICAL 
RELATED  CHARACTERISTICS  OF  LAKE  SUR- 
FACE TEMPERATURE  STRUCTURE, 

Department   of   Energy,    Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02879 


NUMERICAL  SIMULATION  OF  GREAT  LAKES 
SUMMERTIME  CONDUCTION  INVERSIONS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Geography; 

and  Wisconsin  Univ.,  Milwaukee.  Center  for  Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02881 


PRECIPITATION,       TEMPERATURES,       AND 
VEGETATION  IN  THE  WESTERN  ALPS, 

H.  Gaussen. 

Veroff  Geobot  Inst  Ruebel  Zurich.  43:  44-58.  Illus. 

Maps.  1970.  English  summary. 

Identifiers:     Alps,     Precipitation,     Temperature, 

Vegetation,  Western. 

In  the  Mediterranean  and  submediterranean  area 
there  are  2  precipitation  maxima  in  early  autumn 
and  late  winter  with  a  pronounced  dry  period  in 
summer.  Further  north  and  inland,  the  precipita- 
tion curve  is  smoother  with  an  indistinct  minimum 
in  winter,  but  no  dry  period  during  the  summer.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02900 


NOTE  ON  PLANT  NUTRIENT  IN  RAIN  WATER 
AT  VARANASI, 

Banaras  Hindu  Univ.,  Varan asi  (India). 

V.  K.  Agarwal,  and  G.  P.  Roy. 

Indian  J  Agr  Sci.  40  ( 10):  933-934.  1970. 

Identifiers:    Calcium,    India,    Nitrogen,    Nutrient, 

Plant,  Rain,  Varanasi. 

The  amounts  of  nitrogen  and  calcium  in  mg/1  in 
rain  water  are  given. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02942 
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THE  LONGITUDINAL  STRESS  AND  STRAIN- 
-RATE  GRADIENTS  IN  ICE  MASSES, 

Department  of  Supply,  Melbourne  (Australia).  An- 
tarctic Div. 
W.  F.  Budd. 

Journal  of  Glaciology,  Vol  9,  No  55,  p   19-27, 
February  1970.  1  fig,  13  ref. 

Descriptors:  *Glaciers,  *Flow,  *Rheology,  Stress, 
Strain,  Mathematical  studies,  Non-Newtonian  flow, 
Viscosity,  Slopes,  Topography,  Ice,  Creep,  Shear. 
Identifiers:  Strain  rate. 

The  fundamental  equation  for  the  longitudinal 
stress  and  strain-rate  gradient  for  ice  masses  with 
small  slope  was  derived  exactly  for  any  slope  by 
Nye,  who  shows  that  by  using  a  variable  longitu- 
dinal axis  inclination,  parallel  to  the  surface,  this 
equation  takes  on  its  simplest  form.  However  for 
the  integration  of  this  equation  along  the  ice  mass 
to  obtain  stress  and  strain-rates  it  is  necessary  to 
use  a  fixed  axis  direction.  In  this  paper  the  equation 
is  derived  generally  for  a  longitudinal  axis  of  ar- 
bitrary inclination,  from  which  the  relation 
between  the  expressions  for  the  fundamental  equa- 
tion with  respect  to  any  longitudinal  axis  inclina- 
tion such  as  parallel  to  the  surface,  parallel  to  the 
base  or  horizontal,  is  readily  discerned.  An  expres- 
sion for  the  longitudinal  strain-rate  is  derived  to  ob- 
tain the  flow  law  from  longitudinal  stress  and 
strain-rate  measurements.  A  single  generalized 
viscosity  function  is  introduced  to  avoid  the  com- 
plication of  both  the  power  flow-law  parameters 
varying  with  stress.  (Knapp-USGS) 
W72-02281 


ICE    FLOW    OVER    BEDROCK    PERTURBA- 
TIONS, 

Department  of  Supply,  Melbourne  (Australia).  An- 
tarctic Div. 
W.F.  Budd. 

Journal  of  Glaciology,  Vol  9,  No  55,  p  29-48, 
February  1970.  3  fig,  35  ref. 

Descriptors:  *Glaciers,  *Ice,  'Rheology,  *Shear, 
*Flow,  Topography,  Mathematical  studies.  Slopes, 
Stress,  Strain,  Viscosity,  Fourier  analysis,  Plastici- 
ty- 
Identifiers:  Kinematic  waves. 

Well  known  simple  periodic  solutions  of  the  two- 
dimensional  biharmonic  stress  equation  can  be 
used  for  studying  the  flow  over  undulations  of  an 
ice  mass  of  small  surface  slope.  The  model  con- 
sidered is  one  in  which  most  of  the  shear  takes 
place  near  the  base  and  the  upper  part  moves  large- 
ly as  a  block,  with  longitudinal  strain-rates  varying 
linearly  with  the  longitudinal  stress  deviations.  For 
bedrock  perturbations  of  a  given  wavelength  the 
steady-state  surface  shape  consists  of  similar  waves 
but  out  of  phase  such  that  the  steepest  slope  occurs 
over  the  highest  bedrock;  and  the  amplitude  is 
reduced  by  a  damping  factor  depending  on  the 
speed,  viscosity,  ice  thickness  and  wavelength. 
Minimum  damping  occurs  at  a  wave  length  of 
about  3.3  times  the  ice  thickness,  while  waves 
much  longer  or  much  shorter  than  this  are  almost 
completely  damped  out.  The  energy  dissipation 
and  the  resistance  to  the  ice  flow  is  also  a  maximum 
for  an  undulation  scale  fo  several  times  the  ice 
thickness,  whereas  the  effects  of  small  basal  irregu- 
larities die  out  exponentially  with  distance  into  the 
ice.  As  a  result  of  this  a  revision  was  made  of 
present  glacier  sliding  theories.  Various  predictions 
of  the  revised  theory  were  confirmed  from  spectral 
analysis  of  surface  and  bedrock  profiles  of  ice  caps. 
(Knapp-USGS) 
W72-02282 


RADAR    SOUNDINGS    ON    THE    PENNY    ICE 
CAP,  BAFFIN  ISLAND, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario). 
J.  R.  Weber,  and  P.  Andrieux. 


Journal  of  Glaciology,  Vol  9,  No  55,  p  49-54, 
February  1970.  3  fig,  10  ref. 

Descriptors:      'Glaciers,      'Sounding,      *Radar, 

'Remote   sensing,   Arctic,   Ice,   Instrumentation, 

Seismic  studies,  Gravity  studies,  Electrical  studies, 

Surveys. 

Identifiers:  'Baffin  Island,  'Canada. 

The  first  successful  radar  echo  soundings  through 
glacier  ice  in  Canada  were  carried  out  by  the 
Dominion  Observatory  in  1965  on  an  outlet  glacier 
of  the  Penny  Ice  Cap  in  Baffin  Island.  An  un- 
modified 440  MHz  SCR-718  radar  altimeter  was 
used;  these  are  readily  and  inexpensively  available 
on  the  surplus  market.  The  radar  soundings  were 
generally  in  agreement  with  depths  obtained 
seismically,  gravimetrically,  and  by  the  electrical 
resistivity  method.  The  minimum  and  maximum 
recorded  depths  were  45  m  and  550  m,  respective- 
ly. The  instrument  could  easily  be  modified  to  in- 
corporate a  larger  oscilloscope  with  continuous 
photographic  recording.  Use  of  the  relatively  high 
carrier  frequency  of  440  MHz  (compared  with  the 
more  customary  frequency  of  about  35  MHz)  al- 
lows the  use  of  smaller  antennas  and  results  in 
better  resolution  of  the  bedrock  surface.  (Knapp- 
USGS) 
W72-02283 


GENERAL  THEORY  OF  SUBGLACIAL 
CAVITATION  AND  SLIDING  OF  TEMPERA- 
TURE GLACIERS, 

Centre   National   de   la   Recherche   Scientifique, 
Grenoble  (France).  Laboratoire  de  Glaciologie. 
L.  Lliboutry. 

Journal  of  Glaciology,  Vol  7,  No  49,  p  21-58, 
February  1968.  1 6  fig,  4  tab,  36  ref. 

Descriptors:   'Glaciers,   'Flow,   'Rheology,  Fric- 
tion, Cryology,  Pressure,  Temperature,  Viscosity, 
Melting,  Ice,  Water,  Alpine,  Movement. 
Identifiers:  Kinematic  waves. 

Theories  of  the  movement  of  glaciers  are  reviewed 
and  compared;  they  are  insufficient  to  account  for 
the  facts  observed  at  the  tongue  of  the  Al- 
lalingletscher,  Switzerland.  A  new  theory  of  the 
stresses  and  heat  flow  at  the  bed  of  a  glacier  with  a 
sinusoidal  profile  takes  account  of  any  degree  of 
subglacial  cavitation.  The  sliding  due  to  plasticity 
and  that  due  to  pressure  melting  are  related  to  the 
degree  of  cavitation;  it  is  shown  that  these  two 
terms  are  additive.  An  expression  is  given  for  the 
friction  in  terms  of  the  total  sliding  velocity  and  the 
height  of  the  bumps.  For  a  given  and  large  enough 
value  of  velocity,  friction  exhibits  two  maxima 
which  are  equal  and  independent  of  velocity.  A 
more  realistic  model  of  the  bed  consists  of  a  super- 
position of  sine  waves  all  having  the  same 
roughness,  and  bed  topography  decreases  in  a 
geometrical  progression.  The  resulting  frictional 
force  can  be  regarded  either  as  part  of  the  total 
frictional  force  in  an  overall  view,  or  else  as  a  cor- 
rection to  such  a  value  on  the  small  scale  (the  best 
point  of  view  for  crevasse  studies).  To  a  first  ap- 
proximation Coulomb's  law  of  friction  holds,  pro- 
vided the  interstitial  water  pressure  at  the  ice-rock 
interface  is  accounted.  If  the  subglacial  hydraulic 
system  is  at  atmospheric  pressure  interstitial  pres- 
sure is  proportional  to  thickness  of  the  glacier.  If 
the  sliding  velocity  is  not  too  large,  the  surface 
slope  approaches  0. 1 2  and  kinematic  waves  (which 
move  four  times  as  fast  as  the  ice)  disappear 
rapidly.  If  the  hydraulic  system  is  not  at  atmospher- 
ic pressure  the  surface  slope  is  smaller  and  flow  in- 
stabilities can  occur.  (Knapp-USGS) 
W72-02284 


SNOW    ACCUMULATION    STUDIES   ON    THE 
THULE  PENINSULA,  GREENLAND, 

Cold    Regions    Research    and    Engineering   Lab., 

Hanover,  N.H. 

S.J.  Mock. 

Journal  of  Glaciology,  Vol  7,  No  49,  p  59-76, 

February  1968.  12  fig,  3  tab,  3 1  ref. 


Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


Descriptors:     *Snowfall,     *Regimen,     'Glaciers, 
♦Arctic,   Movement,  Glaciation,   Water   balance, 
Topography,  Model  studies,  Climatology,  Rheolo- 
gy,  Surveys,  Isohyets. 
Identifiers  'Greenland,  *Camp  Century,  Thule. 

Data  from  stake  measurements,  marker  boards  and 
pits  along  a  1 36  km  trail  crossing  the  Thule  penin- 
sula sector  of  the  Greenland  ice  sheet  were  used  to 
determine  both  the  regional  and  local  distribution 
of  snow  accumulation.  On  a  regional  scale,  trend 
surfaces  of  mean  annual  accumulation  can  be  pre- 
dicted from  a  model  using  distance  from  moisture 
source  and  elevation  as  independent  parameters.  A 
series  of  step-  or  wave-like  features  break  the 
smooth  profile  of  the  ice  sheet  and  cause  profound 
local  changes  in  accumulation  rates.  The  accumu- 
lation pattern  over  these  features  can  be  predicted 
from  surface  slope  and  departure  from  regional 
elevation.  Profiles  of  surface  and  subsurface  topog- 
raphy indicate  a  direct  relationship  between  sub- 
surface hills  and  step-like  features,  but  cannot  be 
quantitatively  accounted  for  by  existing  ice-flow 
theory.  Detailed  accumulation  studies  in  conjunc- 
tion with  a  program  of  spirit  leveling  in  the  vicinity 
of  Camp  Century  reveals  a  shallow  valley-like  fea- 
ture. Within  this  feature  accumulation  rates  have 
increased  indicating  that  it  is  the  result  of  flow 
phenomena.  (Knapp-USGS) 
W72-02285 


RECENT  GLACIAL  HISTORY  OF  AN  ALPINE 
AREA  IN  THE  COLORADO  FRONT  RANGE, 
U.S.A.:  II.  DATING  THE  GLACIAL  DEPOSITS, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 

Research. 

J.  B.  Benedict. 

Journal  of  Glaciology,   Vol   7,  No  49,  p  77-87, 

February  1968.  7  fig,  17  ref. 

Descriptors:  'Glaciation,  'Colorado,  'Pleistocene 
epoch,   'Alpine,   'Dating,  Lichens,  Glacial  drift, 
Glaciers,  Till,  Radioactive  dating. 
Identifiers:  Lichenometric  dating. 

Recent  glacial  deposits  in  the  Indian  Peaks  area  of 
the  Colorado  Front  Range  were  dated  lichenomet- 
rically,  using  a  growth  curve  developed  locally  for 
Rhizocarpon  geographicum.  Radiocarbon  dates, 
where  available,  tend  to  support  the  lichen 
chronology.  Three  distinct  intervals  of  glaciation, 
each  consisting  of  several  minor  pulsations,  have 
occurred  in  the  area  during  the  past  4500  years. 
The  earliest  advance  (Temple  Lake  Stade)  is  dated 
at  2500-700  B.C.  A  later  advance  (Arikaree  State) 
began  in  about  A.D.  100  and  ended  in  A.D.  1000. 
The  most  recent  advance  (Gannett  Peak  Stade)  is 
dated  at  A.D.  1650-1850.  Whether  the  Arikaree 
Stade  was  purely  a  local  development  or  whether 
glaciers  were  advancing  elsewhere  in  the  cordil- 
leran  region  during  this  interval  was  not  deter- 
mined. Alluviation  on  the  plains  east  of  the 
Colorado  Front  Range  probably  occurred  during 
the  waning  stages  of  mountain  glaciation.  (Knapp- 
USGS) 
W72-02286 


FIELD  MEASUREMENTS  OF  DIELECTRIC  AB- 
SORPTION IN  ANTARCTIC  ICE  AND  SNOW 
AT  VERY  HIGH  FREQUENCIES, 

Scott  Polar  Research  Inst.,  Cambridge  (England); 
and  British  Antarctic  Survey,  London  (England). 
M.  E.  R.  Walford. 

Journal  of  Glaciology,  Vol  7,  No  49,  p  89-94, 
February  1968.  2  fig,  22  ref. 

Descriptors:  'Sea  ice,  'Radio  waves,  'Electromag- 
netic waves,  'Electrical  properties,  'Attenuation, 
Absorption,  Instrumentation,  Electrical  studies, 
Conductivity,  Resistivity,  Sounding,  Water  chemis- 
try, Electrochemistry. 
Identifiers:  'Dielectric  absorption. 

Field  measurements  were  made  of  dielectric  ab- 
sorption in  Antaractic  snow  and  ice  at  frequencies 
of  a  few  hundred  megahertz  and  compared  with 
measurements  at  very  high  frequencies.  Dielectric 


absorption  in  ice  is  accounted  for  in  terms  of  ab- 
sorption bands  both  at  radio  frequencies  and  in  the 
infra-red.  Bands  at  radio  frequencies  are  caused  by 
a  relaxation  mechanism  which  depends  upon  the 
temperature  and  the  impurity  content  of  the  ice. 
These  two  factors  are  therefore  included  in  an  anal- 
ysis of  the  dielectric  absorption  in  ice  at  very  high 
frequencies.  (Knapp-USGS) 
W72-02287 


HEXAGONAL  AND  CUBIC  ICE  AT  LOW  TEM- 
PERATURES, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H. 

M.  Kumai. 

Journal  of  Glaciology,  Vol  7,  No  49,  p  95-108, 

February  1968.  7  fig,  6  tab,  23  ref. 

Descriptors:  'Ice,  'Cryology,  'Crystallography, 
'Temperature,  Physical  properties,  Supercooling, 
Thermal  properties,  Sublimation,  Condensation, 
Crystal  growth,  Water  vapor,  Microscopy. 

The  formation  of  hexagonal  and  cubic  forms  of  ice 
was  studied  by  the  use  of  a  cold  stage  in  an  electron 
microscope  within  the  temperature  range  -90  deg 
to  - 1 80  deg  C.  Ice  crystal  specimens  were  made  on 
cold  substrates  including  collodion  film,  gold  foil, 
or  copper  grid  on  the  specimen  holder  of  the  cold 
stage.  The  hexagonal  form  of  ice  formed  on  the 
cold  substrates  at  temperatures  from  -90  deg  to  - 
100  deg  C.  At  -100  deg  to  -130  deg  C,  both  hex- 
agonal and  cubic  forms  of  ice  were  detected.  From 
- 1 30  deg  to  - 1 60  deg  C  only  cubic  ice  was  found.  At 
temperatures  below  -160  deg  C,  minute  crystals  of 
cubic  ice  were  detected.  No  transformation  of  the 
structural  form  of  ice  from  hexagonal  to  cubic  or 
from  cubic  to  hexagonal  occurred  when  the  tem- 
perature of  the  specimens  was  varied  in  the  range  - 
90  deg  to  -160  deg  C.  The  lattice  constants  of  hex- 
agonal and  cubic  ice,  and  the  coefficient  of  thermal 
expansion  of  ice  were  calculated  from  the  experi- 
mental results.  (Knapp-USGS) 
W72-02288 


AN   AUTOMATIC   GAUGE   FOR    MEASURING 
SEA-ICE  THICKNESS, 

Melbourne   Univ.,  Victoria  (Australia).  Dept.  of 

Meteorology. 

Peter  Schwerdtfeger. 

Journal  of  Glaciology,  Vol  7,  No  49,  p  109-113, 

February  1968.  3  fig,  5  ref. 

Descriptors:  'Sea  ice,  'Measurement,  'Instrumen- 
tation, 'Data  collections,  Telemetry,  Boreholes. 
Identifiers:  Sea  ice  thickness. 

A  device  is  described  which  automatically  mea- 
sures the  thickness  of  a  floating  ice  cover  at  regular 
or  any  desired  times  and  allows  the  result  to  be 
printed  together  with  the  time  on  a  shore-based 
recorder.  This  instrument  has  been  proven  by  a 
year's  operation  near  Mawson,  Antarctica.  The  ap- 
paratus consists  of  a  metal  flange  attached  to  a  sta- 
ble resistance  wire  through  a  vertical  bore  hole  in 
the  ice.  The  wire  can  be  drawn  up  until  the  at- 
tached metal  flange  reaches  the  ice-water  inter- 
face. The  ice  thickness  is  observed  by  recording  the 
length  of  wire  exposed  at  the  surface.  (Knapp- 
USGS) 
W72-02289 


THE  FORMATION  AND  SHAPE  OF  DRUMLINS 
AND  THEIR  DISTRIBUTION  AND  ORIENTA- 
TION IN  DRUMLIN  FIELDS, 

University  Coll.,  London  (England). 

I.  J.  Smalley,  and  D.  J.  Unwin. 

Journal  of  Glaciology,  Vol  7,  No  51,  p  377-390, 

October  1968.  7  fig,  1  tab,  28  ref. 

Descriptors:  'Till,  'Glacial  drift,  'Clays,  'Deposi- 
tion (Sediments),  Geomorphology,  Land  forming. 
Topography,  Glaciers,  Shear,  Movement. 
Identifiers:  'Drumlins. 


If  glacial  till  contains  more  than  a  certain  minimum 
boulder  content,  it  is  dilatant  and  requires  a  much 
larger  stress  to  initiate  shear  deformation  than  to 
sustain  it.  If  the  stress  level  at  the  glacier-terrain  in- 
terface drops  below  a  certain  critical  level,  or  the 
till  reaches  its  critical  boulder-content  density,  then 
the  till  beneath  the  glacier  packs  into  stable  ob- 
structions. These  are  shaped  into  streamlined  forms 
by  the  glacier  and  are  found  distributed  at  random 
in  drumlin  fields.  Due  to  drumlin  coalescence  there 
is  a  normal  distribution  of  drumlin  axes  about  the 
direction  of  ice  movement.  The  bulk  of  transported 
till  may  be  carried  within  the  ice  sheet;  for  drumlins 
to  form  there  must  be  shear  deformation  in  till  at 
the  glacier-terrain  interface.  This  may  require  the 
ice  to  be  advancing  over  already  deposited  till.  (K- 
napp-USGS) 
W72-02290 


HARDNESS       ANISOTROPY       OF       SINGLE 
CRYSTALS  IN  ICE  IH, 

Cambridge  Univ.  (England).  Cavendish  Lab. 
E.  L.  Offenbacher,  and  I.  C.  Roselman. 
Nature  Physical  Science,  Vol  234,  No  49,  p  112- 
11 3,  December  6,  1971.  2  fig,  4  ref. 

Descriptors:       'Anisotropy,       'Crystals,       'Ice, 
'Crystallography,  Physical  properties,  Analytical 
techniques,  Freezing,  Temperature,  Testing. 
Identifiers:  'Knoop  hardness  (crystals). 

Knoop  hardness  measurements  were  made  at  four 
temperatures  (-5.0  deg  C-7.5  deg  C,  -10.0  deg  C 
and  -12.5  deg  C)  on  the  prismatic  and  basal  planes 
of  the  single  crystals  of  ice.  The  crystal  was  rotated 
through  1 5  deg  intervals  and  at  least  five  indenta- 
tions were  made  at  each  angle.  The  spread  in  in- 
dividual values  at  the  higher  temperatures  was  only 
slightly  less  than  the  anisotropy  being  studied. 
Directions  on  the  prismatic  plane  could  be  deter- 
mined optically  and  by  examination  of  thermal  etch 
pits,  but  angles  on  the  basal  plane  had  to  be  mea- 
sured relative  to  an  arbitrary  zero  as  no  X-ray  mea- 
surements were  practicable.  Measurements  on  the 
prismatic  plane  showed  a  30  to  40%  anisotropy  in 
the  Knoop  hardness.  The  hardest  direction  is  per- 
pendicular to  the  c-axis  and  the  softest  lies  between 
30  deg  and  45  deg  to  the  c-axis.  Results  were  less 
definitive  on  the  basal  plane  but  a  10  to  15% 
anisotropy  could  be  detected  with  three  maxima 
and  two  minima  occuring  in  an  angular  range  of 
120  deg.  (Woodard-USGS) 
W72-02302 


A  FLAT  ELECTRICAL  CAPACITANCE  SEN- 
SOR FOR  REMOTE  STUDIES  OF  ICE  JAMS 
UNDER  SEVERE  ICE  CONDITIONS  (PLOSKIY 
ELEKTROYEMKOSTNYY  DATCHIK  DLYA 
DISTANTSIONNOGO  ISSLEDOVANIYA  ZAZ- 
HOROV  V  TYAZHELYKH  LEDOVYKH 
USLOVIYAKH), 

All-Union    Designing,    Surveying,    and    Scientific 
Research  Inst.  Hydroproject,  Moscow  (USSR). 
Yu.  M.  Romanenko. 

Meteorologiya  i  Gidrologiya,  No  4,  p  99-105,  April 
1971.  1  fig,  12  ref. 

Descriptors:  'Electrical  equipment,  'Instrumenta- 
tion, 'Measurement,  'Ice  jams,  'Frazil  ice,  Ther- 
modynamics, Strength  of  materials,  Deformation, 
Electric  cables,  Design  data. 

Identifiers:  'USSR,  'Sensors,  'Slush  ice,  Ice  con- 
centration, Ice  inclusions. 

The  design  of  a  flat  electrical  capacitance  sensor 
for  determining  the  concentration  of  frazil  ice  in 
ice  jams  under  severe  ice  conditions  was  examined 
to  establish  procedures  for  selecting,  calculating, 
and  controlling  the  parameters  of  individual  struc- 
tural elements  of  the  sensor.  On  the  basis  of  tests 
run  on  the  sensor  at  the  end  of  1963  at  the  Ice 
Thermal  Laboratory  of  the  Leningrad  State 
Hydrologic  Institute,  the  flat  sensor  is  preferred  to 
the  coaxial  sensor  in  investigating  ice  jams  with  in- 
clusions of  broken  ice,  and  particularly  in  deter- 
mining the  zone  of  frazil-ice  occurrence  in  ice  jams 
where  the  ice  concentration  is  40-60%.  (Josefson- 
USGS) 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


72-02313 


:e  lenses  in  the  eastern  part  of  the 
ixennyakh  range  and  uyandina 
epression,  their  formation  charac- 
eristics  and  importance  for 
yaluating  groundwater  resources 
ialedi  vostochnoy  chasti  selen- 
k  akhskogo  khrebta  i  uyandin  skoy 
padiny,  osobennosti  kh  for- 
htovaniya  i  otsenka  po  nim  resur- 
)v  poszemnykh  vod), 

oscow  State  Univ.  (USSR).  Chair  of  Permafrost 
udy. 

Ye.  Afanasenko,  N.  N.  Romanovskiy,  V.  N. 
rytsev,  and  A.  B.  Chizhov. 

;stnik  Moskovskogo  Universiteta,  Seriya  4, 
;ologiya,  No  3,  p  81-93,  May-June  1971.  4  fig,  2 
b,  7  ref. 

:scriptors:   *Ice,  'Permafrost,  *Frozen  ground, 

jroundwater,  Hydrogeology,  Aquifers,  Structural 

ology.  Orography,  Geologic   time,  Infiltration, 

lannels,  Flood  plains,  Springs,  Gases,  Thawing, 

asonal. 

entifiers:  *USSR,  *Yakutsk  ASSR,  *Ice  lenses, 

sctonics,  Mineralization,  Regionalization. 

le  area  of  the  Selennyakh  Range  and  Uyandina 
jpression  is  located  in  the  western  part  of  the 
jrkhoyansk-Chukot  fold  mountains  in  northeast 
ikutsk  ASSR.  Three  hydrogeological  structures 
:re  distinguished  in  the  area:  ( 1 )  the  Selennyakh 
yogenic  massif;  (2)  the  Polousnensk-Tuostakh 
yogenic  massif;  and  (3)  the  Uyandina  post-arte- 
in  cryogenic  basin.  Five  types  of  taliks  (thawed 
eas  within  the  Permafrost)  were  identified:  (1) 
laque  underchannel  and  floodplain,  fed  by  infil- 
ition;  (2)  opaque  sublacustrin;  (3)  transparent 
iderchannel,  fed  by  infiltration  and  flow  of  water 
rough  openings  in  the  earth's  crust;  (4)  trans- 
irent  underchannel  and  floodplain  under  artesian 
essure;  and  (5)  transparent  hydrogeogenous 
ider  artesian  pressure.  Ice  lenses  of  the  area  were 
vided  into  four  groups:  ( 1 )  ice  lenses  fed  by  allu- 
al  waters  of  opaque  underchannel  and  floodplain 
liks;  (2)  ice  lenses  fed  by  underchannel  alluvial 
»ters  and  by  groundwaters  of  Paleozoic  aquifers; 
)  ice  lenses  fed  exclusively  by  groundwaters  of 
ileozoic  aquifers;  and  (4)  ice  lenses  fed  either  by 
iderchannel  alluvial  waters  and  groundwaters  of 
ileozoic  aquifers  or  exclusively  by  groundwaters 
Paleozoic  aquifers.  The  formation  and  growth  of 
s  lenses  of  alluvia]  waters  are  associated  with 
oundwaters  of  opaque  underchannel  and  flood- 
ain  taliks.  ( Josefson-USGS) 
72-02316 


1YSICAL  AND  TECHNICAL  INVESTIGA- 
[ONS  OF  ICE  (FIZIKO-TEKHNICHESKIYE 
SLEDOVANIYA  L'DA), 

rkticheskii      i      Antarkticheskii      Nauchno-Iss- 

dovatelskii  Institut,  Leningrad  (USSR). 

.  N.  Yakovlev. 

rkticheskiy      i     Antarkticheskiy      Nauchno-Iss- 

dovatel'skiy  Institut  Trudy,  No  300,  Leningrad, 

171.  220  p. 

escriptors:  *Cryology,  'Ice,  *Sea  ice,  Lake  ice, 
e  loads,  Crystals,  Mechanical  properties,  Physical 
operties,  Pressure,  Stability,  Deformation,  Densi- 
,  Temperature,  Salinity,  Freezing,  Melting, 
iasonal,  Arctic  Ocean,  Antarctic  Ocean,  Hydrau- 
:  structures. 

entifiers:  *USSR,  *Glaciology,  Ice  cover,  Ice  pro- 
xies, Ice  structure,  Ice  control,  Ice  movement, 
e  formation,  Ice  drift,  Ice  breakers. 

lis  collection  of  21  papers  is  devoted  to  recent 
:ld  and  laboratory  investigations  of  ice  in  its  vari- 
is  aspects,  including  the  structure  and  properties 
'  ice,  its  occurrence  and  movement,  and  methods 
ice-cover  destruction  and  ice-damage  control.  A 
imber  of  papers  discuss  the  results  of  research  on 
e  physical  and  mechanical  properties  of  ice  in  the 
rctic  and  Antarctic.  The  book  is  designed  to 
:quaint  glaciologists,  hydraulic  engineers, 
Urologists,   and  engineers  of  allied  disciplines 


with  the  scientific  aspect  of  the  subject  as  well  as 
with  its  engineering  applications.  (Josefson-USGS) 
W72-02317 


DIURNAL     GEOCHEMISTRY     OF    CANOPUS 
POND,  WRIGHT  VALLEY,  1969-1970, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02332 


STUDIES  ON  THE  ACTINOMYCETES  FOUND 
IN  THE  OOZE  OF  SOME  GLACIAL  LAKES,  (IN 
FRENCH), 

For  primary  bibliographic  entry  see  Field  021. 
W72-02505 


SEASONAL  VARIATION  IN  THE  NUMBER  OF 
ZOOPLANKTON  IN  THE  NORTH  POLE  RE- 
GION, 

Akademiya  Nauk  SSSR,  Leningard.  Zoologicheskii 

Institut. 

E.  A.  Pavshtiks. 

Dokl  Akad  Nauk  SSSR  Ser  Biol.  196  (2):  441-444. 

Illus.  1971. 

Identifiers:  Abundance,  North,  Number,  Plankton, 

Pole,  Seasonal. 

Data  are  given  on  the  vertical  distribution  of 
zooplankton  and  its  changes  during  the  year  near 
the  North  Pole.  Their  average  number  in  different 
water  masses  was  calculated  on  the  basis  of  150 
samples  for  each  water  mass.  The  maximum 
number  of  zooplankton  occurs  in  Aug.  --Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02551 


GUIDELINES  FOR  SAMPLING  AREA-MEAN 
WATER  EQUIVALENT  IN  FORESTED 
WATERSHEDS, 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Fort  Collins,  Colo. 
C.  F.  Leaf,  and  J.  L.  Kovner. 

In:  Proceedings  of  Hydrology  Seminar,  University 
of  Wyoming,  May  20-2 1 ,  1 97 1 ;  Laramie,  Wyoming 
University  Water  Resources  Research  Institute  Re- 
port, p  161-167,  1 97 1 .  3  tab,  3  ref. 

Descriptors:  *Snow  surveys,  Hydrology,  *Snow 
cover,  *Water  equivalent,  *Forests,  *Colorado, 
Hydrologic  data,  Data  collections,  Sampling, 
Methodology,  Analytical  techniques,  Statistical 
analysis,  Water  yield,  Watershed  management, 
Forestry,  Transpiration. 

Statistical  analyses  were  made  of  snow  course  mea- 
surements on  a  714-acre  (Fool  Creek)  watershed 
in  the  Fraser  Experimental  Forest  near  Fraser, 
Colorado.  The  most  efficient  snow  course  sampling 
scheme  for  measuring  winter  snow  accumulation 
on  uniformly  forested  small  watersheds  in  central 
Colorado  involves:  ( 1 )  sampling  zones  that  are 
stratified  according  to  elevation  with  proportional 
sampling  in  each  zone;  (2)  sampling  points  that  are 
widely  spaced  over  each  zone  with  at  least  two 
duplicate  measurements  at  a  location.  On  the 
watershed  studied,  12  samples  were  taken  along 
each  of  32  snow  courses.  Two  important  considera- 
tions in  snow  surveys  are  emphasized.  First,  the 
seasonal  snowpack  accumulates  in  a  systematic  and 
not  a  random  fashion  on  mountain  watersheds. 
Thus,  correlation  significantly  reduces  the  error  in 
the  estimate  of  the  average  water  equivalent 
between  two  points.  Secondly,  if  only  a  smalt  part 
of  a  watershed  is  sampled,  the  relative  error  of  the 
mean  increases  as  the  area  sampled  decreases—no 
matter  how  intensively  sampled.  The  implication  is 
that  extrapolation  of  data  from  small  index  snow 
courses  to  obtain  area-mean  water  equivalent 
should  be  avoided.  Snow  course  data  are  tabulated. 
(Woodard-USGS) 
W72-02746 


GLACIER  INVENTORY  OF  CANADA--AXEL 
HEIBERG  ISLAND,  NORTH  WEST  TERRITO- 
RIES, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Water  Branch. 
C.  S.  L.  Ommanney. 

Canada  Department  of  Energy,  Mines  and 
Resources  Inland  Waters  Branch  Technical  Bul- 
letin No  37,  1969.  97  p,  33  fig,  5  map,  14  tab,  253 
ref. 

Descriptors:  *Glaciers,  'Documentation, 

•Hydrologic  data,  'Reviews,  Ablation,  Climatolo- 
gy, Glacial  drift,  Geomorphology,  Glaciation,  In- 
formation retrieval. 
Identifiers:  'Glaciers  (Canada). 

Axel  Heiberg  Island  ( 80  deg  N ,  90  deg  W )  was  used 
as  a  pilot  study  for  the  first  Canadian  glacier  inven- 
tory report  for  the  International  Hydrological 
Decade.  The  ISLAND  HAS  1121  glaciers  which 
cover  11,735  sq.  km  (31%  of  the  land  area.)  The 
glaciers  have  an  estimated  volume  of  3,222  cubic 
km  of  ice.  Basic  data  for  each  glacier  are  presented 
as  a  computer  printout  and  referenced  to  a  set  of 
index  maps.  Details  of  the  physiography,  climate 
and  history  of  the  island,  as  well  as  a  bibliography 
containing  253  entries,  are  included.  (Woodard- 
USGS) 
W72-02750 


EVALUATION  OF  CLOUD  SEEDING  DEVICES 
IN  AN  OUTDOOR  LABORATORY. 

Wyoming    Univ.,    Laramie.     Natural    Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-02752 


INTERFERENCE  PHENOMENA  IN 

DEFORMED  SINGLE  CRYSTALS  OF  ICE, 

British    Meteorological    Office,    Bracknell    (En- 
gland). 

C.  J.  Readings,  and  J.  T.  Bartlett. 
Journal  of  Glaciology,  Vol  10,  No  59,  p  269-286, 
1971.  11  fig,  1  tab,  12  ref. 

Descriptors:     'Deformation,     'Ice,     'Crystallog- 
raphy,    'Cryology,     Anisotropy,     Crystallization, 
Refractivity,    Plastic    deformation,    Shear,    Flow, 
Rheology. 
Identifiers:  Ice-crystal  deformation. 

Rectangular  single  crystals  of  ice  subjected  to 
uniaxial  compression  parallel  to  their  long  axes  and 
viewed  between  crossed  polarizers  often  showed 
interference  fringes.  Some  of  these  interference 
bands  were  associated  with  grain  boundaries 
formed  as  a  result  of  kinking.  These  can  be  ex- 
plained in  terms  of  the  known  anisotropic  optical 
properties  of  ice  and  the  change  in  the  orientation 
of  the  optic  axis  across  the  boundary.  Other  inter- 
ference bands  were  parallel  to  the  trace  of  the  basal 
plane  on  the  surface  of  some  deformed  crystals. 
These  bands  are  a  result  of  slight  random  misorien- 
tations  between  adjacent  slip  lamellae.  The 
required  misorientations  are  of  the  order  of  1  deg. 
Dislocations  with  nonbasal  Burgers  vectors 
probably  make  an  active  contribution  to  the  defor- 
mation. (Knapp-USGS) 
W72-02766 


ON  THE  PLEISTOCENE  SNOW-LINE  DEPRES- 
SION IN  THE  ARID  REGIONS  OF  THE  SOUTH 
AMERICAN  ANDES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Meteorology. 
S.  L.  Hastenrath. 

Journal  of  Glaciology,  Vol  10,  No  59,  p  255-267, 
1971.  10  fig,  30  ref. 

Descriptors:       'Paleoclimatology,       'Pleistocene 
epoch,  'Mountains,  Snowpacks,  Alpine,  Air  circu- 
lation, Atmospheric  physics,  Snow  cover,  Glaciers, 
Glaciation,  Arid  lands. 
Identifiers:  'Andes,  'Snow  lines. 


Field  02— WATER  CYCLE 
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ield  observations  during  a  journey  through  the 
arid  regions  of  the  South  American  Andes  in  June- 
July  1969  were  used  with  available  air  photographs 
and  reports  from  adjacent  regions  of  the  High 
Andes  to  find  Pleistocene  snow  lines.  The  snow 
lines  were  depressed  in  the  western  Cordillera  from 
about  700  m  at  lat.  12  deg  S.  to  more  than  1,500  m 
at  lat.  30  deg  S.  The  Pleistocene  snow-line  depres- 
sion decreases  from  the  Pacific  to  the  Atlantic  side 
of  the  Andes,  but  particularly  strongly  on  the 
poleward  fringe  of  the  arid  region.  From  this 
geomorphic  evidence  it  is  suggested  that  the  at- 
mospheric circulation  during  the  glacial  period  was 
characterized  by  an  Equator-ward  displacement  of 
the  boundary  between  tropical  easterlies  and  tem- 
perate-latitude westerlies.  (Knapp-USGS) 
W72-02767 


GRAVITY        MEASUREMENTS       ON        'FOX 
GLACIER',  YUKON  TERRITORY,  CANADA, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Geophysics. 

D.  J.  Crossley,  and  G.  K.  C.  Clarice. 

Journal  of  Glaciology,  Vol  9,  No  57,  p  363-374, 

October  1970.  9  fig,  9  ref,  append. 

Descriptors:  *Glaciers,  *Surveys,  *Gravity  studies. 
Sounding,  Profiles,  Water  balance,  Temperature, 
Seismic  studies. 
Identifiers:  Fox  Glacier  (Canada). 

'Fox  Glacier',  Yukon  Territory,  has  a  history  of 
surging  and  is  at  present  in  a  quiescent  period.  In 
1968  a  gravity  survey  was  carried  out  over  the  gla- 
cier, in  order  to  find  ice  depths.  The  glacier  is  thin 
with  a  maximum  depth  of  88  m.  The  data  are 
presented  in  tables,  maps,  and  profiles.  (Knapp- 
USGS) 
W72-02768 


AN  INVENTORY  OF  THE  PRESENT  AND  PAST 
GLACIERIZATION  OF  HOME  BAY  AND  OKOA 
BAY,  EAST  BAFFIN  ISLAND,  N.W.T.,  CANADA, 
AND  SOME  CLIMATIC  AND  PALEOCLIMATIC 

CONSIDERATIONS, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 

Research. 

J.  T.  Andrews,  R.  G.  Barry,  and  L.  Drapier. 

Journal  of  Glaciology,  Vol  9,  No  57,  p  337-362, 

1970.  15  fig,  9  tab,  3 8  ref. 

Descriptors:  *Glaciation,  'Climatology,  'Synoptic 
analysis,  Arctic,  Glaciers,  Regimen,  Aerial  photog- 
raphy, Surveys,  Data  collections,  Paleoclimatology. 
Identifiers:  Baffin  Island  (Canada). 

An  air-photograph  inventory  was  made  of  the 
present  glacierization  of  areas  of  east  Baffin  Island 
adjoining  Home  Bay  and  Okoa  Bay.  Ice  fields 
characterize  the  broad  mountain  summits  of  Home 
Bay,  while  Okoa  Bay  is  an  area  of  cirque  glaciers. 
There  is  a  4:1  ratio  of  ice-covered  areas  between 
Home  Bay  and  Okoa  Bay  above  600  m  a.s.l.  In 
Okoa  Bay  39%  of  empty  cirques  face  south, 
whereas  those  with  existing  glaciers  are  restricted 
to  orientations  with  azimuths  between  310  deg  - 
145  deg.  Neither  glacier  length  nor  the  observable 
recession  in  the  Home  Bay  area  show  any  signifi- 
cant difference  with  regard  to  aspect.  Climatic 
parameters  (snowfall  and  degree  days)  and  synop- 
tic -climatological  studies  do  not  explain  the  strong 
contrast  between  the  two  areas.  Cool,  cloudy 
summer  conditions  are  associated  with  easterly 
flow  components  that  should  affect  both  areas.  Dif- 
ferential lag  effects  between  the  ice  bodies  in  the 
two  areas  may  be  responsible  for  some  of  the  ob- 
served difference.  (Knapp-USGS) 
W72-02769 


ANALYSIS  OF  ANTARCTIC  ICE  CORES, 

Cold    Regions    Research    and    Engineering    Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-02771 


HYDROLOGIC    CHARACTERISTICS    OF    ICE 

JAM   FORMATION  ON  THE  LOVAT'  RIVER 

(NEKOTORYYE  GIDROLOGICHESKIYE 

OSOBENNOSTI  ZATOROOBRAZOVANIYA  NA 

R.  LOVATI), 

Leningrad  State  Univ.  (USSR). 

M.  G.  Sofer. 

Vestnik  Leningradskogo  Universiteta,  Seriya  12, 

Geologiya  i  Geografiya,  No  2,  p   104-110,  June 

1970.  3  fig,  I  tab,  6  ref. 

Descriptors:  *Ice,  *Ice  jams,  *Ice  breakup,  Melt- 
ing, Water  level  fluctuations,  Slopes,  Gaging  sta- 
tions. Frequency  analysis. 

Identifiers:  'European  USSR,  *Lovat'  River,  Lake 
Il'men,  Ice  movement,  Ice  flow. 

One  of  the  principal  causes  of  ice  jams  in  most 
rivers  of  the  northwestern  part  of  the  European 
USSR  is  their  predominant  direction  of  flow  from 
south  to  north.  Because  of  its  direction  of  flow, 
considerable  length  (536  km),  and  sharp  changes 
of  slope,  the  Lovat '  River  is  a  typical  ice-jam  river 
and,  hence,  ideal  for  studying  the  general  patterns 
of  ice  jam  formation  on  rivers  of  the  Northwest.  A 
definite  pattern  in  the  frequency  of  ice  jams  along 
the  river  was  observed.  Ice  jams  reached  their  max- 
imum development  in  the  middle  reach  of  the 
Lovat'  between  Sel'tso  and  Kholm  and  decreased 
in  the  downstream  reach  toward  Vzvad.  The 
characteristics  of  ice  jam  formation  on  the  Lovat' 
River  may  be  used  as  a  basis  for  more  extensive  in- 
vestigations on  other  rivers  of  the  Northwest.  These 
investigations  will  help  to  compile  cartograms  of 
the  frequency  of  ice  jams  in  rivers  of  the  area  and 
to  determine  the  reaches  and  cross  sections  where 
ice  jam  processes  are  most  strongly  developed. 
(Josefson-USGS) 
W72-02777 


DESIGN  FOR  OPTIMUM  WAVE  CONDITIONS, 
CRESCENT  CITY  HARBOR,  CRESCENT  CITY, 
CALIFORNIA:  HYDRAULIC  MODES  IN- 
VESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02826 


NEW  DATA  ON  SEDIMENT  FORMATION  IN 
THE  WHITE  SEA  IN  THE  LATE  POSTGLA- 
CIAL PERIOD  (NOVYYE  DANNYYE  OB  OSAD- 
KOOBRAZOVANII  V  BELOM  MORE  V  POZD- 
NEPOSLELEDNIKOVOYE  VREMYA), 
Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 
anologii. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-02859 


SNOW  DISTRD3UTION  IN  RELATION  TO 
SOLAR  RADIATION  ON  TWO  SWISS  PRE-ALP 
WATERSHEDS, 

Colorado  State  Univ.,  Fort  Collins. 
J.  R.  Meiman,  E.  Remmenga,  and  H.  Keller. 
Water  Resources  Research,  Vol  7,  No  6,  p  1636- 
1 640,  December  1971.1  fig,  2  tab,  6  ref. 

Descriptors:  'Snowpacks,  *Solar  radiation,  'Water 
equivalent,  'Ablation,  Snow  cover,  Snow  surveys, 
Distribution     patterns,    Snowfall,    Heat    budget, 
Meteorological  data,  Data  collections,  Alpine. 
Identifiers:  Switzerland,  Alps. 

The  differences  in  the  water  equivalent  of  snow  on 
15  transects  in  Switzerland  at  mid-March  were 
closely  related  to  estimated  differences  in  potential 
solar  beam  radiation.  Only  slight  improvement 
results  from  refining  the  radiation  estimates  to  ac- 
count for  shading,  clouds,  and  diffuse  and  reflected 
radiation.  For  1967-1969,  79%  of  the  variance  was 
associated  with  estimated  global  radiation.  Esti- 
mates of  solar  radiation  can  be  useful  for  ex- 
trapolating snowpack  water  equivalent  measure- 
ments over  watersheds  in  which  differential  abla- 
tion is  the  chief  cause  of  areal  variation.  (Knapp- 
USGS) 
W72-02872 


THE  ROLE  OF  THE  WARM-WATER  COM- 
PLEX OF  ZOOPLANKTON  DURING  THE 
PERIOD  UNDER  THE  ICE  AT  SOME  IVANO- 
•ARAKHLEISK  LAKES, 

For  primary  bibliographic  entry  see  Field  02H. 
W72-02891 


UNIQUE  CONDITION  UNDER  THE  ICE  OF 
LAKES  OF  THE  TRANSBAIKAL  AND  THEIR 
ROLE  IN  INCREASING  BIOLOGICAL 
PRODUCTIVITY, 

For  primary  bibliographic  entry  see  Field  02H. 
W72-02892 


METHOD  OF  CALCULATING  PRIMARY 
PRODUCTION  AND  DESTRUCTION  IN  LAKES 
DURING  THE  ICE  PERIOD, 

For  primary  bibliographic  entry  see  Field  02H. 
W72-02893 

2D.  Evaporation  and  Transpiration 


EVAPORATION  FROM  LAKE  AND  LAND 
PANS  AT  THE  U.S.  ARMY  ENGINEER  WATER- 
WAYS EXPERIMENT  STATION,  JANUARY 
1941  THROUGH  DECEMBER  1945, 

Army  Waterways  Experiment  Station,  Vicksburg, 

Miss. 

R.  G.Cox. 

Available  from  NTIS,  Springfield,  Va.,  22151  as 

AD-724    535,    $3.00    in    paper    copy,    $0.95    in 

microfiche.  Army  Corps  of  Engineers  Waterways 

Experiment  Station  Miscellaneous  Paper  H-68-4, 

October  1968.  55  p,  23  plate,  12  photo,  append. 

Descriptors:  'Evaporation,  'Evaporation  pans, 
'Lakes,  'Land,  'Hydrologic  data,  Data  collec- 
tions, Analytical  techniques,  Water  level  fluctua- 
tions, Winds,  Climatology,  Meteorological  data,  In- 
vestigations, On-site  investigations. 
Identifiers:  Evaporation  experiments. 

During  the  period  January  1941  through  December 
1 946  evaporation  mearurements  were  made  at  lake 
and  land  evaporation  stations  established  at  the  U. 
S.  Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Mississippi.  These  stations  were  of  the 
U.S.  Weather  Bureau  Class  A  type  modified  during 
the  test  period  to  meet  the  needs  of  specific  short- 
term  objectives  without  jeopardizing  the  long-term 
program  results.  The  results  of  the  study  are  sum- 
marized in  tables  and  plates.  The  data  indicate  that 
evaporation  from  the  land  station  was  80%  of  that 
from  the  floating  lake  station.  This  difference  is  at- 
tributed to  the  fact  that  the  average  wind  speed  at 
the  land  station  was  less  than  50%  of  that  at  the 
lake  station.  Normally,  the  evaporation  from  a  lake 
station  is  appreciably  less  than  that  from  a  com- 
parable land  station.  Careful  measurement  of  lake 
surface  elevation  changes,  and  dam  seepage  during 
periods  of  negligible  lake  inflow  and  light  rainfall, 
showed  that  evaporation  from  the  lake  water  sur- 
face averaged  75%  of  that  measured  at  the  floating 
pan  during  a  specifically  selected  time  period.  The 
extreme  variations  were  56.7%  and  92.3%. 
(Woodard-USGS) 
W72-02326 


PHYSIOLOGICAL  RESPONSES  OF  SORGHUM 

AND  MAIZE  LEAVES  TO  WATER  STRESS:  IU. 

TRANSPIRATION       RESPONSES       OF       CUT 

LEAVES  IN  DESICCATION  EXPERIMENTS  (IN 

SPANISH), 

Instituto  de  Edafologia  y  Biologia  Vegetal,  Madrid 

(Spain). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-02539 


COMPARATIVE  STUDY  ABOUT  THE  RATE  OF 
TRANSPIRATION  OF  SOME  PLANT  SPECIES 
FROM  PLANT  SOCIETDIS,  FIELDS  AND 
FRUIT  ORCHARDS,  (IN  CROATIAN), 

Mihovil  Gracanin,  Ljudevit  Uijanic,  Valentina 
Gazi-Baskova,  and  Nada  Hulina. 


WATER  CYCLE— Field  02 
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Vcta  Bot  Croat.  29:  113-129.  1970.  German  sum- 
nary. 

dentifiers:  Apple-D,  Betula-Pendula-D,  Carpinus- 
}etulus-D,  Corylus-Avellana-D,  Fagus-Sylvatica- 
5,  Fields,  Fruit,  Orchards,  Parative,  Plant,  Quer- 
:u's-Petraea-D,  Quercus-Robur-D,  Rate,  Societies, 
Species,  Transpiration,  Yugoslavia,  Zea-Mays-M. 

[Tie  transpiration  rate  of  Quercus  robur,  Q. 
>etraea,  Carpinus  betulus,  Fagus  sylvatica,  Corylus 
ivellana  and  Betula  pendula  on  diluvial  soil  ter- 
■aces  near  Zagreb  calculated  per  unit  of  leaf  sur- 
face, fluctuated  in  the  summer  of  1968  from  0.60 
o  1 .20  mg/dm  sq/hr  while  the  transpiration  of  'Red 
Delicious'  and  'Jonathan'  apple  cultivars  was  form 
5.15  to  6.95  mg/dm  sq/hr.  Transpiration  rate  in- 
creased in  the  order  Fagus,  Carpinus,  Q.  petraea, 
Corylus,  and  Q.  robur.  Phanerophytes  at  Boz- 
akovina  transpired  less  than  Zea  mays  on  an  ad- 
acent  field.  The  water  consumption  of 
jhanerophytes  fluctuated  from  0.67-3.41  of  their 
eaf  weight  that  of  apple  from  2.19-2.68  of  leaf 
weight.  The  rate  was  limited  by  genetic  factors  and 
By  rhizosphere  humidity  .--Copyright  197 1 ,  Biologi- 
:al  Abstracts,  Inc. 
W72-02575 


RELATIONSHIP  BETWEEN  THE 

EVAPOTRANSPIRATION  OF  RICE  AND  PAN 
EVAPORATION, 

University    of   Agriculture,    Godollo    (Hungary). 

Dept.  of  Crop  Prod,  and  Soil  Cultivation. 

V.  K.  Vamadevan. 

Acta  Agron  Acad  Sci  Hung.  20  ( 1/2):  117-121.  11- 

lus.  1971.  (Russ.  summ.). 

Identifiers:  Evapo,  Evaporation,  Pan,  Relationship, 

Rice-M ,  Transpiration. 

A  2-yr  study  of  the  relationship  between 
evapotranspiration  (ET)  and  pan  evaporation  (E) 
(Class  'A'  pan  and  GGI  3000  pan)  indicates  that 
the  ratio  of  ET/E  is  almost  constant  for  the  vegeta- 
tive, reproductive  and  ripening  stages  of  rice 
growth.  A  monthly  and  seasonal  ratio  of  T  is 
recommended  for  areas  with  conditions  similar  to 
those  in  the  experiment.  There  was  no  significant 
difference  between  Class  'A'  pan  and  GGI  3000.- 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02699 


FIELD  MEASUREMENT  OF  PAN  EVAPORA- 
TION, 

Montana       Agricultural       Experiment       Station, 

Bozeman. 

James  R.  Sims,  and  G.  D.  Jackson. 

Agron  J.  63  (2):  339-340.  Illus.  1971. 

Identifiers:    *Evaporation,    Field,    Measurement, 

Pan. 

An  inexpensive  method  for  measuring  pan 
evaporation  at  off-station  sites  was  developed. 
Evaporation  measured  by  the  new  method  was  sig- 
nificantly correlated  (1%  level)  with  evaporation 
measured  with  a  standard  USA  Weather  Bureau 
class  A  evaporation  pan. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02731 


GUIDELINES  FOR  SAMPLING  AREA-MEAN 
WATER  EQUIVALENT  IN  FORESTED 
WATERSHEDS, 

Rocky  Mountain   Forest  and   Range   Experiment 

Station,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-02746 


PLUVIOMETRIC      QUOTIENTS      AND      BIO- 
SPHERIC  DEGRADATION:  SOME  THOUGHTS, 

ingenieur  Eaux,  Forets,  Algiers  (Algeria). 

P  Stewart. 

Bull  Soc  Hist  Natur  Afr  Nord.  59  (1-4):  23-36. 

1968/1969. 

Identifiers:  Biospheric,  Degradation,  Evapo,  *Plu- 

viometric,  Quotients,  Thoughts,  Transpiration. 


The  numerator  and  denominator  of  pluviometric 
quotients  correspond  roughly  with  actual  and 
potential  evapo-transpiration.  Simplified  formulae 
for  the  quotients  of  Emberger  and  Calvet  show  that 
they  differ  essentially  in  the  temperature  function 
used  in  the  numerator.  The  simplest  formula  gives 
practically  the  same  result  for  Algeria  as  the  most 
complex,  although  theoretical  considerations  sug- 
gest that  the  latter  should  be  better.  A  study  of  the 
effect  of  degradation  of  the  biosphere  on  biocli- 
mate  shows  that  the  quotients  cannot  be  un- 
modified to  compare  degraded  with  climax  situa- 
tions.-Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W  7  2-02804 


THE  EFFECT  OF  AW  TEMPERATURE  AND 
MOISTURE  STRESS  UPON  LEAF  SURFACE 
TEMPERATURES  OF  CALOTROPIS  PROCERA 
(WILLD.)  R.  BR., 

Volcani    Inst,    of   Agricultural    Research,    Ilanot 
(Israel).  Forestry  Div. 
Rene  Karschon,  and  Lydia  Pinchas. 
Oecol  Plant.  6(1):  43-49.  Illus.  1971.  French  and 
German  summary. 

Identifiers:  Air,  Calotropis-Procera-D,  Leaf, 
Moisture,  Stress,  Surface,  Temperature,  Tempera- 
tures, Transpiration. 

In  the  absence  of  moisture  stress,  leaf  surface  tem- 
peratures in  C.  procera  were  controlled  by 
meteorological  factors  which  determined  the  mag- 
nitude of  the  transpiration  rate.  Under  conditions 
of  moisture  stress  the  leaf  temperatures  were  re- 
lated to  the  hydration  of  the  plant.-Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02809 


THE  REACTION  RATE  OF  STOMATA  OF 
LEAVES  EXPOSED  TO  LIGHT  AFTER  A  DARK 
PERIOD, 

Institut   Pasteur,   Paris  (France).   Laboratoire   de 

Chimie  Theoretique. 

Joseph  Sivadjian. 

C  R  Hebd  Seances  Acad  Sci  Ser  D  Sci  Natur  Paris. 

272  (4):  561-563.  Illus.  1971. 

Identifiers:  Dark,  Exposed,  Leaves,  Light,  Period, 

Rate,  Stomata,  Transpiration. 

When  leaves  of  Vicia  faba  were  exposed  to  light 
after  being  in  the  dark  for  0.5  hr.  the  reappearance 
of  normal  transpiration  on  the  upper  side  showed  a 
delay  of  15-20  min.  in  relation  to  that  of  the  under 
side.  The  reopening  of  the  stomata  under  the  effect 
of  light  occurred  more  slowly  than  their  closing 
under  the  effect  of  darkness.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02820 


COMPARATIVE  STUDIES  OF  PLANT 
GROWTH  AND  DISTRIBUTION  IN  RELATION 
TO  WATER  LOGGING:  II.  AN  EXPERIMEN- 
TAL STUDY  OF  THE  RELATIONSHIP 
BETWEEN  TRANSPIRATION  AND  THE  UP- 
TAKE OF  IRON  IN  ERICA  CINEREA  L.  AND  E. 
TETRALIX  L, 

Nature     Conservancy,     Grange-over-Sands     (En- 
gland). Merlewood  Research  Station. 
Helen  E.  Jones. 

JEcol.59(l):  167-178.  Illus.  1971. 
Identifiers:  Anti,  Comparative,  Distribution,  Erica- 
Cinerea-D,    Erica-Tetralix-D,   Growth,   Iron,   Oil, 
Plant,    Relation,    Relationship,    Silicone,    Trans- 
plants, Transpiration,  Uptake,  Waterlogging. 

Earlier  studies  had  indicated  that  death  of  Erica 
cinerea  plants  in  waterlogged  conditions  was 
preceded  by  a  build-up  of  Fe  in  the  tissues.  Experi- 
ments with  cut  shoots  indicated  that  the  transpira- 
tion rate  in  E.  cinerea  was  higher  than  in  E.  tetralix, 
and  anti-transpirants,  in  the  form  of  silicone  oils, 
were  fairly  effective  in  reducing  this  transpiration 
rate.  It  was  felt  that  there  might  be  a  link  between 
the  high  rate  of  transpiration  and  the  accumulation 
of  iron  in  plants  in  water  logged  soils.  Cut  shoots 
were  used  in  a  preliminary  attempt  to  elucidate  this 
relationship,  and   results  showed   that,  when  the 


shoots  were  sprayed  with  anti-transpirant,  they  ac- 
cumulated significantly  less  Fe  from  solutions  con- 
taining it  than  when  they  were  not  sprayed.  An  ex- 
periment with  intact  plants  showed  that  when  E. 
cinerea  was  treated  with  anti-transpirant  it  could 
survive  for  much  longer  periods  of  time  when 
waterlogged  than  it  it  were  not  treated.  The  treated 
plants  also  contained  significantly  less  iron  in  their 
tissues  than  the  untreated  plants,  although  in  E. 
tetralix  the  reverse  trend  was  observed,  and 
sprayed  plants  contained  more  iron  than  unsprayed 
ones.  It  was  proposed  that  the  effects  on  E.  tetralix 
might  be  due  to  a  physiological  disturbance  within 
the  plant,  caused  by  the  anti-transpirant  spray 
rather  than  a  direct  result  of  lowering  the  transpira- 
tion rate. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02901 


RETARDED  STOMATAL  CLOSURE  BY  PHEN- 
YLMERCURIC  ACETATE, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

Engineering. 

For  primary  bibliographic  entry  see  Field  03  B. 

W72-02932 

2E.  Streamflow  and  Runoff 


NONLINEAR      RESPONSE      OF      A      SMALL 
DRAINAGE  BASIN  MODEL, 

Uttar  Pradesh  Agricultural  Univ.,  Naini  Tal  (In- 
dia), 

R.  A.  Rastogi,  and  B.  A.  Jones,  Jr. 
Journal  of  Hydrology,  Vol  14,  No  1,  p  29-42,  Oc- 
tober 1 97 1 .  7  fig,  5  tab,  1 8  ref. 

Descriptors:  *Simulation  analysis,  *  Rainfall-runoff 
relationships,  Small  watersheds,  Drainage  patterns 
(Geologic),  Channel  morphology,  Mathematical 
models,  Rainfall  intensity,  Peak  discharge,  Unit 
hydrographs,  Depth-area-duration  analysis,  Hydro- 
graph  analysis,  Illinois. 
Identifiers:  'Kinematic  wave  theory. 

A  surface  flow  model  utilizing  the  kinematic  wave 
theory  was  applied  to  a  third-order  stream  system 
which  represented  conditions  in  Williamson  and 
Johnson  Counties,  Illinois.  The  model  drainage 
basin  was  considered  as  a  distributed  hydrologic 
system  with  the  stream  network,  channel  charac- 
teristics, and  overland  flow  lengths  as  distributed 
hydrologic  variables.  Different  order  channel 
lengths,  channel  cross-sections,  and  channel  slopes 
were  treated  as  spatially  distributed.  The  peak  flow 
rates  for  a  given  rainfall-excess  duration  showed  a 
nonlinear  response  with  the  rainfall-excess  intensi- 
ties. The  base  or  time  duration  of  a  direct  run-off 
hydrograph  increased  with  an  increase  in  rainfall- 
excess  intensity  and  duration.  (Knapp-USGS) 
W72-02009 


ASYMPTOTIC  EXTREME-VALUE  DISTRIBU- 
TIONS OF  WAVE  HEIGHTS  IN  THE  OPEN 
OCEAN, 

Environmental  Data  Service,  Silver  Spring,  Md. 
H.C.S.  Thorn. 

Journal  of  Marine  Research  Vol  29,  No  1 ,  p  19-27, 
January  15,  1 97 1 .  5  fig,  3  tab,  10  ref. 

Descriptors:    *Waves    (Water),    *Ocean    waves, 
♦Probability,  'Statistics,  Frequency  analysis,  Dis- 
tribution     patterns,      Data      collections,      Data 
processing. 
Identifiers:  Wave  height  (Water). 

The  Frechet  extreme-value  distribution  was  ap- 
plied to  extreme  wave  heights.  Annual  extreme  sig- 
nificant wave-height  data  for  12  Ocean  Station 
Vessels  were  fitted  by  the  distribution.  These  dis- 
tributions were  adjusted  to  extreme  wave-height 
distributions  by  applying  a  scale  transformation  to 
the  significant  wave-height  distributions  based  on 
previous  theoretical  and  empirical  studies  of  wave- 
height  observations.  ( Knapp-USGS) 
W72-02259 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


THE  ELECTROMAGNETIC  FIELD  OF  LONG 
AND  INTERMEDIATE  WATER  WAVES, 

National  Oceanic  and  Atmospheric  Atmospheric 

Administration,  Honolulu,  Hawaii.  Joint  Tsunami 

Research  Effort. 

J.  C.  Larsen. 

Journal  of  Marine  Research,  Vol  29,  No  1,  p  28-45, 

January  15, 1971.  4  fig,  20  ref. 

Descriptors:  'Tsunamis,  'Electrical  studies,  'Elec- 
tromagnetic  waves,   Waves   (Water),   Frequency, 
Ocean  waves,  Geophysics,  Oceanography. 
Identifiers:  Electromagnetic  fields  (Water  waves). 

The  electromagnetic  field  induced  by  long  and  in- 
termediate water  waves  (tsunami)  is  dependent  on 
the  time  variation  and  spatial  variation  of  the  water 
motion  and  on  the  earth's  electrical  conductivity 
structure.  The  water  motion  is  approximated  by  a 
plane  progressive  wave  on  a  nonrotating  flat  in- 
finite ocean  of  uniform  depth.  The  earth's  conduc- 
tivity is  approximated  by  plane  uniformly  conduc- 
tive layers  that  represent  the  ocean,  the  bottom 
sediments,  and  the  highly  conductive  mantle.  The 
analytical  solution  to  the  electromagnetic  problem 
shows  the  important  influence  of  frequency,  wave 
number,  and  oceanic  and  mantle  conductivity,  all 
of  which  modify  the  field  through  both  self  induc- 
tion and  mutual  induction.  Amplitudes  of  the  elec- 
tromagnetic field  are  tabulated  for  a  range  of  tsu- 
nami frequencies.  (Knapp-USGS) 
W72-02260 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  13.  SNAKE  RIVER 
BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-02265 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  3.  OHIO  RIVER 
BASIN,  VOLUME  3. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-02266 


THE  NIAGARA  RIVER  PLUME,  PART  2  -  THE 
MIXING  OF  THE  NIAGARA  RIVER  PLUME  IN 
LAKE  ONTARIO, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02276 


REGULATION     OF     STREAMFLOW     (REGU- 
LIROVANIYE  RECHNOGO  STOKA), 

For  primary  bibliographic  entry  see  Field  04A. 
W72-02319 


IN-CHANNEL    HYDRAULIC    GEOMETRY    OF 

STREAMS  IN  KANSAS, 

Geological  Survey,  Lawrence,  Kans. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02322 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  2.  SOUTH  ATLANTIC 
SLOPE  AND  EASTERN  GULF  OF  MEXICO 
BASINS,  VOLUME  3. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-02348 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  14.  PACIFIC  SLOPE 
BASINS  IN  OREGON  AND  LOWER  COLUMBIA 
RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-02349 


AN  ANALYSIS  OF  HYDROLOGIC  TIME  SE- 
RIES AND  GENERATION  MODELS  OF 
SYNTHETIC  FLOWS  FOR  SOME  INDIANA 
WATERSHEDS, 

Purdue   Univ.,   Lafayette,   Ind.   Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-02351 


USE  OF  SYSTEMS  ANALYSIS  IN  THE 
DEVELOPMENT  OF  WATER  RESOURCES 
MANAGEMENT  PLANS  FOR  NEW  YORK 
STATE,  ADDENDUM, 

New  York  State  Dept.  of  Environmental  Conserva- 
tion, Albany.  Bureau  of  Water  Resources  Planning. 
For  primary  bibliographic  entry  see  Field  06 A. 
W72-02361 


EXPERIMENTAL  INVESTIGATION  OF 

HYDRAULIC  TRANSIENTS  IN  RIVER-RESE- 
RVOIR SYSTEMS  -  PHASE  II, 

Tennessee   Univ.,   Knoxville.   Dept.   of  Civil   En- 
gineering and  Engineering  Mechanics. 
B.  A.  Tschantz,  W.  A.  Miller,  Remy  L.  de  Jong,  and 
Y.  C.  Tseng. 

Available  from  the  National  Technical  Information 
Service  as  PB-205  180,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Tennessee  Water  Resources 
Research  Center,  Knoxville,  Research  Report  No 
21,  October  1971.  60  p,  19  fig,  2  tab,  24  ref. 
OWRRB-OlO-Tenn(l). 

Descriptors:    'Hydraulic    transients,    Streamflow, 
•Open  channel  flow,  'Unsteady  flow,  'Computer 
programs,  River  systems,  'Mathematical  models. 
Identifiers:    'Wave    motion,    'Translatory   waves, 
Streamflow  control,  'River-reservoir  systems. 

A  digital  computer  program  for  solving  the  basic 
equations  of  unsteady  flows  in  rivers  and  reservoirs 
has  been  used  since  1966  by  TVA  to  solve  a  variety 
of  open  channel  problems.  Although  impressive 
TVA  success  has  been  achieved  in  verifying  field 
measurements  under  certain  unsteady  river-reser- 
voir conditions  using  a  digital  computer  to  solve  the 
one-dimensional  mathematical  model  called 
'SOCH,'  little  attention  has  been  paid  to  experi- 
mental laboratory  flume  studies.  A  62-foot-long  1 
ft.  by  1  ft.  cross-sectional  plexiglass  flume  was  used 
for  the  laboratory  study.  Transient  wave  motions 
were  created  by  time-varying  discharge  at  the  up- 
stream end  by  means  of  an  automatic  sluice  gate 
system  for  both  reservoir  and  steady  open  channels 
conditions.  Experimental  velocity  and  stag  data 
were  obtained  through  the  use  of  high-speed 
photography  and  hydrogen-bubble  generation.  A 
total  of  fourteen  runs  were  made  —  nine  reservoir 
and  five  steady  open  channel  runs.  The  TVA  com- 
puter program  output,  which  predicts  temporal  and 
spatial  variations  in  water  surface  elevations  and 
mean  cross-sectional  velocities,  was  compared  to 
experimental  water  surface  elevations  and  availa- 
ble top,  middle,  and  bottom  centerline  profile 
velocities  at  a  selected  observation  station.  The  ex- 
perimental results  showed  that  laboratory  models 
of  unsteady  flows  created  by  long  translatory  waves 
can  be  simulated  by  the  TVE  one-dimensional 
mathematical  model  'SOCH.' 
W72-02434 


URBAN     RUNOFF    IN     LAKE    COUNTY,    IL- 
LINOIS. 

State   of  Illinois,   Lake    Michigan   and   Adjoining 

Land  Study  Commission. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-02597 


PRESENT         AND         FUTURE         USE         OF 
HYDROMETEOROLOGICAL  DATA  IN 

WATERSHED  PROJECT  PLANNING, 

Soil  Conservation  Service,  Casper,  Wyo. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02747 


HYDROMETEOROLOGICAL    NETWORKS    IN 
WYOMING  -  THEIR  DESIGN  AND  USE. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-02748 


GROWTH    OF    THE    VOLGA    DELTA    EDGE 

DURING  REGULATION  OF  STREAMFLOW  AT 

VOLGOGRAD     (PRIROST     KRAYA     DEL'TY 

VOLGI     ZA     PERIOD    ZAREGULIROVANIYA 

STOKA  U  VOLGOGRADA), 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02776 


CALCULATING  WATER  SUPPLY  IN  A  CHAN- 
NEL NETWORK  ON  THE  BASIS  OF 
MORPHOLOGICAL  STRUCTURE  PATTERNS 
(RASCHET  ZAPASA  VODY  V  RECHNOY  SETI 
NA  OSNOVE  MORFOLOGICHESKIKH 

ZAKONOMERNOSTEY  YEYE  STROYENIYA), 
Gidrometeorologicheskii  Nauchno-Issledovatelskii 
Tsentr,  Leningrad  (USSR). 
Yu.  V.  Gorbunov. 

Meteorologiya  i  Gidrologiya,  No  2,  p  57-68, 
February  1971.  2  fig,  2  tab,  1 1  ref. 

Descriptors:     'Water    storage,     'Water    supply, 

'Channel  flow,   'Channel   morphology,   Streams, 

Streamflow,     Inflow,     Low     flow,     Floodwater, 

Discharge       (Water),      Cross-sections,       Runoff 

forecasting. 

Identifiers:  'USSR,  Oka  River,  Stream  orders. 

A  new  method  for  calculating  the  water  available 
for  storage  in  a  channel  network  and  in  its  in- 
dividual reaches  was  developed  on  the  basis  of  the 
relationship  of  streamflow  to  the  stream-order 
system  for  periods  of  low  and  high  flow.  Provided 
sufficient  information  is  available  on  discharges, 
the  accuracy  of  storage  calculations,  as  illustrated 
by  the  Oka  River,  may  be  plus  or  minus  10%.  Dur- 
ing low  flow  the  stream-order  distribution  of  the 
water  available  for  storage  is  described  by  a  non- 
linear relationship  in  which  channel  storage 
decreases  1.5-  to  2-fold  with  a  decrease  of  the 
stream  order  by  one  order  number.  At  the  time  of 
high  water,  as  well  as  during  low  flow,  water 
storage  is  always  concentrated  in  the  large  stream 
orders.  The  water  available  for  storage  in  the  first 
4-6  stream  orders  of  large  rivers  of  13-14  stream 
orders  does  not  warrant  consideration,  because  it 
constitutes  less  than  5%  of  the  total  water  available 
in  the  channel  network.  The  method  examined  may 
be  used  to  calculate  water  inflow  to  the  channel 
network  of  the  Oka  River  and  to  make  a  long-term 
forecast  of  its  runoff.  (Josefson-USGS) 
W72-02780 


USE  OF  OPTIMIZATION  METHODS  FOR 
DETERMINING  PARAMETERS  OF  FORMU- 
LAS TO  CALCULATE  MAXIMUM 
DISCHARGES  OF  RIVERS  (PRIMENENIYE 
METODOV  OPTIMIZATSII  K  OPREDELENIYU 
PARAMETROV  FORMUL  DLYA  RASCHETA 
MAKSIMAL'NYKH  RASKHODOV  REK), 
Latvian  Scientific  Research  Inst,  of  Hydraulic  En- 
gineering and  Reclamation,  Jelgava  (USSR). 
A.  A.  Zivert. 

Meteorologiya  i  Gidrologiya,  No  2,  p  69-74, 
February  1971.  1  fig,  8  ref. 

Descriptors:  'Mathematical  studies,  'Optimiza- 
tion, 'Discharge  (Water),  'Runoff,  'Rivers,  River 
basins,  Floodwater,  Forests,  Lakes,  Gaging  sta- 
tions. 

Identifiers:  'USSR,  Latvia,  Lithuania,  Water- 
logging, Coefficient  of  variation. 

Maximum  discharges  of  rivers  depend  upon  a 
number  of  meteorological  and  geological  factors, 
which  determine  the  accumulation  of  water  on  the 
surface  of  a  basin,  the  infiltration  of  water  into  the 
ground,  and  the  character  of  water  flow  on  slopes 
and  in  river  channels.  To  determine  parameters  of 
working  formulas  to  calculate  maximum  river 
discharges,  optimization  methods  were  applied  to  a 
study  of  spring  high-water  and  flood  runoff  of  rivers 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


in  the  Latvian  and  Lithuanian  SSR.  The  optimiza- 
tion methods  used  provide  for  a  more  reliable  study 
of  the  interrelationship  of  maximum  runoff  factors 
and  are  recommended  for  use  in  other  areas  of  the 
USSR  to  refine  the  effect  of  various  local  factors 
(forest  cover,  waterlogging,  lake  surface  area)  on 
the  maximum  discharges  of  rivers.  (Josefson- 
USGS) 
W72-02782 


RECONNAISSANCE  OF  THE  PERE 
MARQUETTE  RIVER,  A  COLD  WATER  RIVER 
IN  THE  CENTRAL  PART  OF  MICHIGAN'S 
SOUTHERN  PENINSULA, 

Geological  Survey,  Washington,  D.C. 

G.  E.  Hendrickson,  and  C.J.  Doonan. 

Geological  Survey  Hydrologic  Investigations  Atlas 

HA-384,  2  sheets,  1971.  Text,  6  fig,  3  map,  6  tab, 

13ref. 

Descriptors:  *  Water  resources  development, 
*Hydrologic  data,  *Data  collections,  *Rivers, 
'Michigan,  Hydrology,  Streamflow,  Flow  rates, 
Water  yield,  Water  quality,  Chemical  analysis. 
Water  demand,  Recreation,  Water  temperature. 

Sheet  1  of  this  two-page  hydrologic  atlas  presents 
information  on  streamflow  and  water  quality  for 
the  Pere  Marquette  River  in  Michigan.  Sheet  2 
describes  the  physical  characteristics  of  the  stream 
channel,  bed,  and  banks,  and  shows  how  these 
characteristics  relate  to  streamflow,  water  quality, 
and  recreational  use.  Measured  velocities  in  the 
Pere  Marquette  ranged  from  less  than  1  foot  per 
second  in  the  pools  to  more  than  5  feet  per  second 
at  Rainbow  Rapids.  In  a  year  of  average  discharge, 
the  stage  of  the  Pere  Marquette  at  the  gaging  sta- 
tion at  Scottville  fluctuates  only  about  3  to  4  feet. 
Maximum  summer  water  temperatures  of  the  Pere 
Marquette  at  Scottville  are  about  22  deg  C  (72  deg 
F).  Measured  dissolved  oxygen  ranged  from  7.2  to 
10.4  mg/liter.  This  is  a  normal  range  for  an  unpol- 
luted cold-water  stream  with  moderate  bottom 
vegetation.  During  the  period  October  1965  to 
May  1968,  the  water  from  the  Pere  Marquette  at 
the  gaging  station  at  Scottville  fluctuated  in  specific 
conductance  between  195  and  360  micromhos. 
Two  possible  threats  to  the  recreational  values  of 
the  Pere  Marquette  are  future  contamination  from 
increased  waste  disposal  and  pesticides,  and 
degradation  of  the  river  banks  by  excessive  cabin 
development.  (Woodard-USGS) 
W72-02784 


CHANGES  IN  THE  DOWNSTREAM  INSECT 
AND  AMPHIPOD  FAUNA  CAUSED  BY  AN  IM- 
POUNDMENT WITH  A  HYPOLIMNION  DRAIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02814 


INFLUENCE  OF  KARST  ON  STREAMFLOW  IN 
THE  EUROPEAN  USSR  (VLIYANIYE  KARSTA 
NA  STOK  REK  YEVROPEYSKOY  TERRITORII 

SSSR), 

V.  A.  Balkov. 

Gidrometeoizdat,  Leningrad,  1 970.  2 1 6  p. 

Descriptors:  *Streamflow,  *Runoff,  'Karst, 
'Geomorphology,  'Topography,  Orography, 
Slopes,  River  basins,  Rivers,  Hydrologic  aspects, 
Floodwater,  Low  flow,  Rainfall-runoff  relation- 
ships, Runoff  coefficient,  Surface-groundwater 
relationships,  Subsurface  runoff,  Hydrographs, 
Regulation,  Variability,  Seasonal. 
Identifiers:  'European  USSR,  Urals,  Crimea,  Cau- 
casus, Karst  topography,  Karstic  rocks,  Geotec- 
tonics,  Regionalization,  Mineralization,  Variation 
coefficient. 

This  monograph,  which  is  the  first  Russian  summa- 
ry work  on  the  hydrological  role  of  karst,  is  devoted 
to  a  study  of  the  influence  of  lowland  and  mountain 
karst  on  streamflow  in  various  parts  of  the  Europe- 
an USSR,  including  the  Russian  Plain,  Urals, 
Crimea,  and  the  northern  slope  of  the  Greater  Cau- 


casus. The  influence  of  karst  on  average  annual 
streamflow  and  its  variability,  seasonal  regulation 
of  streamflow,  and  on  high  and  low  flow  was  ex- 
amined in  the  light  of  developing  a  classification  of 
karstic  rivers  on  the  basis  of  their  morphology  and 
runoff.  The  book  is  intended  for  use  by  hydrologists 
engaged  in  a  study  of  the  water  resources  of  rivers 
and  by  hydrogeologists  interested  in  the  interrela- 
tionship of  subsurface  and  surface  waters.  (Josef- 
son-USGS) 
W72-02856 


INTERRELATIONSHIP  OF   GROUNDWATERS 
AND  SURFACE  WATERS  IN  THE  LITHUANI- 
AN   SSR    (VOPROSY    YZAIMOSVYAZI    POD- 
ZEMNYKH     I     POVERKHNOSTNYKH     VOD 
YUZHNOY  PRIBALTIKI). 
InstitutGeologii.  Vilnius  (USSR). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-02860 


CORRELOGRAM  ANALYSIS  REVISITED, 

Thomas  J.   Watson   Research  Center,  Yorktown 

Heights,  N.Y. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02863 


PROPERTIES       OF 
FRACTIONAL 


MUL- 
NOISE 


STATISTICAL 

TIVARIATE 

PROCESSES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04A 

W72-02865 


A  STATISTICAL  METHOD  FOR  FLOW  PRE- 
DICTION, RIVER  MURRAY  EXAMPLE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Adelaide  (Australia).  Div.  of  Mathe- 
matical Statistics. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-02866 


AN  ANALYSIS  OF  THE  LAWS  OF  STREAM 
ORDER  FOR  FIBONACCI  DRAINAGE  PAT- 
TERNS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  04 A. 
W72-02868 


NON-LINEAR  RESONANCES  BETWEEN  KEL- 
VIN WAVES  IN  LAKE  MICHIGAN, 

United  States  Lake  Survey,  Detroit,  Mich. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02889 


2F.  Groundwater 


BASE  OF  FRESH  GROUND  WATER  (APPROXI- 
MATELY 3,000  MICROMHOS)  IN  THE  SAN 
JOAQUIN  VALLEY,  CALIFONRIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02258 


WATER  RESOURCES  OF  THE  COAMO  AREA, 
PUERTO  RICO, 

Geological  Survey  of  Puerto  Rico,  San  Juan. 
For  primary  bibliographic  entry  see  Field  04B. 

W72-02272 


SUMMARY  OF  WATER  RESOURCES  OF  SALT 
LAKE  COUNTY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02273 


NONTHERMAL  SPRINGS  OF  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 


J.C.Mundorff. 

Available  from  Utah  Geol  and  Mineralog  Survey, 
103  Utah  Geol  Survey  Bldg,  SLC  84112,  $4.00. 
Utah  Geological  and  Mineralogical  Survey  Water- 
Resources  Bulletin  16,  August  1971.  70  p,  15  fig,  2 
plate,  2  tab,  24  ref. 

Descriptors:  'Springs,  'Artesian  wells,  'Hydrolog- 
ic data,  'Cold  springs,  'Utah,  Data  collections, 
Groundwater  movement,  Water  yield,  Water  quali- 
ty, Aquifer  characteristics,  Chemical  analysis, 
Water  supply,  Water  users,  Water  demand,  Water 
resources  development,  Hydrogeology. 
Identifiers:  'Groundwater  resources  (Utah), 
'Nonthermal  springs. 

Data  are  presented  for  about  4,500  nonthermal 
springs  that  discharge  in  the  State  of  Utah.  Most 
major  springs  having  discharge  of  several  cubic  feet 
per  second  or  more  are  in  or  near  mountain  ranges 
or  plateaus  where  precipitation  is  much  greater 
than  in  other  parts  of  the  State.  The  largest  instan- 
taneous discharge  observed  was  314  cfs  at  Mam- 
moth Spring  in  southwestern  Utah.  Discharges  ex- 
ceeding 200  cfs  were  observed  at  Swan  Creek 
Spring  in  extreme  northern  Utah,  and  discharges  of 
200  cfs  were  reported  for  Big  Brush  Creek  Spring 
in  northeastern  Utah.  Maximum  discharges  of 
other  springs  range  from  25  to  90  cfs.  Maximum 
discharges  generally  are  during  or  within  a  few 
weeks  after  the  main  period  of  snowmelt,  which  is 
usually  from  late  April  to  the  middle  of  June.  The 
largest  springs  generally  discharge  from  or  very 
near  carbonate  rocks  in  which  solution  channels 
and  fractures  are  numerous  or  from  areas  of  porous 
or  fractured  volcanic  rocks.  Most  nonthermal 
springs  in  Utah  probably  are  variable  springs—that 
is,  their  variability  of  discharge  exceeds  100  per- 
cent. Most  of  the  major  springs  discharge  water 
that  contains  less  than  500  ppm  of  dissolved  solids, 
and  most  of  the  water  is  of  the  calcium  bicarbonate 
type.  Water  from  springs  is  used  for  domestic,  mu- 
nicipal, irrigation,  livestock,  mining,  and  industrial 
purposes.  (Woodard-USGS) 
W72-02275 


REGIONAL  GROUND-WATER  SYSTEMS  IN 
THE  NEVADA  TEST  SITE  AREA,  NYE,  LIN- 
COLN, AND  CLARK  COUNTIES,  NEVADA, 

Geological  Survey,  Carson  City,  Nev. 

F.  E.  Rush. 

Nevada    Division    of    Water    Resources,    Water 

Resources-Reconnaissance  Series  Report  54,  1971. 

25  p,  1  fig,  1  plate,  3  tab,  14  ref. 

Descriptors:  'Groundwater  movement, 

'Hydrogeology,  'Aquifer  characteristics, 

'Hydrologic  data,  'Nevada,  Surveys,  Groundwater 
recharge,  Water  types,  Water  yield,  Geology, 
Discharge  (Water),  Precipitation  (Atmospheric), 
Arid  climates,  Semiarid  climates,  Aquifers,  Data 
collections,  Topography. 

Identifiers:  'Groundwater  flow  systems  (Nevada), 
'Groundwater  resources.  Groundwater  hydrology. 

Groundwater  resources  are  described  for  1 6  hydro- 
graphic  areas  between  Tonopah  and  Las  Vegas, 
Nevada,  centered  on  the  Nevada  Test  Site  of  the 
U.S.  Atomic  Energy  Commission.  The  area  is  arid 
to  semiarid,  having  an  average  annual  precipitation 
of  about  5  inches  on  the  valley  floors  to  as  much  as 
20  inches  in  the  wetter  mountains.  Volcanic-rock 
aquifers  in  the  eastern  part  of  the  study  area  locally 
transmit  water  downward  to  carbonate-rock 
aquifers.  In  the  western  part  of  the  area,  the  vol- 
canic-rock aquifers  transmit  a  regional  flow  of 
water,  as  do  the  carbonate-rock  aquifers  of  the 
eastern  part  of  the  area.  The  Ash  Meadows  system 
is  in  the  eastern  two-thirds  of  the  area,  the  Pahute 
Mesa  system  in  the  western  third,  and  the  Sar- 
cobatus  Flat  system  is  west  of  the  study  area  includ- 
ing Cactus  Flat.  The  estimated  average  annual 
recharge  and  discharge  for  the  Ash  Meadows  re- 
gional system  are  33,000  and  17,000  acre-feet, 
respectively;  for  the  Pahute  Mesa  regional  system 
these  estimates  are  1 1 ,000  and  9,000  acre-feet;  and 
for  Sarcobatus  Flat  regional  system,  3,500  acre- 
feet.  (Woodard-USGS) 
W72-02280 


Field  02— WATER  CYCLE 
Group  2F — Groundwater 


WATER    RESOURCES    OF    PUERTO    RICO, 
PHASE  II:  GROUND  WATER  APPRAISAL. 

Domenech  (R.A.)  and  Associates,  Hato  Rey  (Puer- 
to Rico);  and  Black  and  Veatch,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  04B 
W72-02291 


HYDROLOGY  OF  THE  PLEISTOCENE  SEDI- 
MENTS IN  THEWYOMING  VALLEY,  LU- 
ZERNE COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  Pa. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02303 


YIELDS     AND     SPECD7IC     CAPACITIES     OF 
BEDROCK  WELLS  IN  KENTUCKY, 

Geological  Survey,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02305 


ICE  LENSES  IN  THE  EASTERN  PART  OF  THE 
SELENNYAKH  RANGE  AND  UYANDINA 
DEPRESSION,  THEIR  FORMATION  CHARAC- 
TERISTICS AND  IMPORTANCE  FOR 
EVALUATING  GROUNDWATER  RESOURCES 
(NALEDI  VOSTOCHNOY  CHASTI  SELEN- 
NYAKHSKOGO  KHREBTA  I  UYANDIN  SKOY 
VPADINY,  OSOBENNOSTI  DXH  FOR- 
MHtOVANIYA  I  OTSENKA  PO  NIM  RESUR- 
SOV  POSZEMNYKH  VOD), 

Moscow  State  Univ.  (USSR).  Chair  of  Permafrost 
Study. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-02316 


AN  EVALUATION  OF  GROUND-WATER  CON- 
DITIONS IN  THE  VICINITY  OF  THE  BEL  BAY 
DEVELOPMENT,  LUMMI  INDIAN  RESERVA- 
TION, WASHINGTON. 

Geological  Survey,  Tacoma,  Wash. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02320 


ATRIPLEX  POLYCARPA:  II.  GERMINATION 
AND  GROWTH  IN  WATER  CULTURES  CON- 
TAINING HIGH  LEVELS  OF  BORON, 

California  Univ.,  Riverside.  Dept.  of  Agronomy. 

N.J.  Chatterton,  C.  M.  McKell,  J.  R.  Goodin,  and 

F.  T.  Bingham. 

AgronJ.61  (3):  451-453.  Illus.  1969. 

Identifiers:  Atriplex-Polycarpa-D,  Boron,  Cultures, 

Desert,  Germination,  Growth,  High,  Saltbush-D. 

A  study  of  seed  germination  and  growth  of  3  popu- 
lations of  Atriplex  polycarpa  under  greenhouse 
conditions  using  water  cultures  showed  it  to  be  very 
tolerant  to  high  concentrations  of  B  in  the  growth 
medium.  Germination  was  not  affected  by  B. 
Growth  varied  among  populations  but  was 
generally  not  reduced  by  up  to  40  ppm  B  in  the  cul- 
ture solutions.  High  levels  of  B  had  no  effect  on 
root/top  ratio  or  percent  water  in  the  top  growth. 
Although  growth  was  somewhat  reduced  in  80  ppm 
B,  no  visible  morphological  changes  occurred  or 
toxicity  symptoms  appeared. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02700 


FISHERY  RESOURCES  OF  THE  STATE  AND 
SCOPE  OF  DEVELOPMENT  OF  FISHERIES  IN 
MADHYA  PRADESH:  I, 

G.  P.  Dubey. 

Vikram  J  Vikram  Univ.  II  (1-3):  35-39.  1967. 
Identifiers:  Development,  Fish,  'Fisheries,  Fishery, 
Food,  India,  Madhya,  Pradesh,  Resources. 

From  the  point  of  view  of  fishery  resources  Madhya 
Pradesh  is  very  rich  in  riverine  system  as  well  as  in 
major  and  minor  irrigation  dams,  tanks  and  ponds. 
A  number  of  good  food  fish  are  available  and  cul- 
tivated at  public  and  private  sector  levels.  There 
are  good  resources  for  the  collection  of  natural 
seed  as  well  as  their  artificial  production.— Copy- 
right 197 1 ,  Biological  Abstracts,  Inc. 
W72-027I5 


HYDROMETEOROLOGICAL    NETWORKS    IN 
WYOMING  -  THEIR  DESIGN  AND  USE. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-02748 


COST  OF  DOMESTIC  WELLS   AND  WATER 
TREATMENT  IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-02753 


AQUIFERS  CHANGING  BETWEEN  THE  CON- 
FINED AND  UNCONFINED  STATE, 

Birmingham  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

K.  R.  Rushton,  and  L.  A.  Wedderburn. 
Ground  Water,  Vol  9,  No  5,  p  30-39,  September- 
October  1971.  9  fig,  1  tab,  8  ref. 

Descriptors:  'Analog  models,  'Aquifers,  'Con- 
fined water,  Water  table,  Equipment,  Resistance 
networks,  Transmissivity,  Storage  coefficient. 
Specific  yield,  Limestones,  Aquifer  characteristics, 
Drawdown,  Groundwater  movement.  Artesian 
wells. 

Some  aquifers  change  between  the  confined  and 
the  unconfined  state  due  to  the  water  table  crossing 
the  top  of  the  aquifer.  Such  a  change  is  of  con- 
siderable significance  because  the  storage  coeffi- 
cient for  the  unconfined  aquifer  can  be  up  to  1000 
times  greater  than  that  for  the  confined  aquifer. 
The  most  promising  method  of  studying  this 
problem  appears  to  be  the  resistance-capacitance 
network  analog  which  solves  the  finite  difference 
form  of  the  differential  equation.  A  device  which 
will  automatically  model  the  change  between  the 
confined  and  the  unconfined  storage  coefficients  is 
the  Field  Effect  Transitor  switch.  A  full  description 
is  given  of  the  switching  technique  showing  how  the 
transistor  switch  is  included  in  the  resistance- 
capacitance  network.  (Knapp-USGS) 
W72-02754 


SOME  APPLICATIONS  OF  GEOPHYSICAL 
WELL  LOGGING  TO  BASALT  HYDROGEOLO- 
GY, 

Washington  State  Univ.,  Pullman.  Div.  of  En- 
gineering Research. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-02756 


HIGH-CAPACITY  WELLS  FOR  CONJUNCTIVE 
USE  OF  WATER, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02757 


SOME  REGULARITIES  OF  DISTRIBUTION  OF 
MICRO-  AND  MACRO-COMPONENTS  IN  THE 
OILFIELD  WATERS  OF  AZERBAIDZHAN, 

Akademiya   Nauk   Azerbaidzhanskoi   SSR,   Baku. 
Inst,  of  Inorganic  and  Physical  Chemistry. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-02774 


HYDROLOGY  OF  BASALT  AQUIFERS  IN  THE 
HERMISTON-ORDNANCE  AREA,  UMATILLA 
AND  MORROW  COUNTIES,  OREGON, 

Geological  Survey,  Washington,  D.C. 

J.  H.  Robison. 

Available    from    U.S.    Geol    Survey,    Wash,    DC, 

20242  -  $  1 .25  per  set.  Geological  Survey  Hydrolog- 

ic   Investigations  Atlas   HA-387,   2  sheets,   1971. 

Text,  8  fig,  3  map,  2  tab,  1 4  ref. 

Descriptors:  'Water  resources  development, 
'Groundwater,  'Water  wells,  'Withdrawal, 
'Oregon,  Groundwater  recharge,  Aquifer  charac- 
teristics, Water  yield,  Water  level  fluctuations, 
Drawdown,  Hydrogeology,  Water  users,  Water  de- 
mand, Hydrology,  Artificial  recharge,  specific 
capacity,  Water  quality,  Chemical  analysis. 


Identifiers:  'Groundwater  resources,  'Ground- 
water hydrology,  Umatilla  County  (Oreg),  Morrow 
County  (Oreg). 

This  two-sheet  atlas  describes  the  geologic  and 
hydrologic  conditions  that  are  related  to  recent 
declines  in  groundwater  levels  in  the  Hermiston- 
Ordnance  Area  of  Umatilla  and  Morrow  Counties, 
Oregon.  The  deeper  aquifers  are  cut  off  from  areas 
of  potential  recharge  by  the  geologic  features  that 
produce  aquifer  compartmentalization.  The  flat 
water-level  gradients  in  these  zones  and  the  con- 
tinual decline  of  water  levels  in  wells  penetrating 
them  suggest  that  several  of  these  aquifer  systems 
receive  no  recharge  (except  leakage  down  uncased 
wells).  Water  pumped  is  largely  or  entirely  ancient 
water  now  being  removed  from  storage.  Due  to  dif- 
ferences in  specific  yield,  a  10-foot  water-level 
decline  in  the  basalt  represents  less  water  removed 
than  does  a  1-foot  decline  in  the  alluvium.  Specific 
yield  is  20-30  percent  in  the  alluvium  and  1-2  per- 
cent in  unconfined  basalt  aquifers.  The  large 
decline  in  the  basalt  is  presently  more  significant 
than  is  the  smaller  decline  in  the  alluvium  because 
it  results  in  ( I )  increased  pumping  costs  due  to  the 
alluvium  lift  required  and  (2)  increased  depths  to 
which  wells  must  be  drilled  or  deepened.  The  basalt 
aquifers  might  be  recharged  artificially  with  surface 
water  by  injection.  However,  if  surface  water  is  to 
be  used  to  resolve  local  water  problems,  direct  use 
of  the  water  might  be  more  economical. 
(Woodard-USGS) 
W72-02783 


HYDROLOGICAL  ADAPTATIONS  OF 

PETROLEUM  RESERVOIR  SIMULATION 
TECHNIQUES, 

General  Electric  Co.,  Santa  Barbara,  Calif.  TEM- 
PO. 

D.  Kleinecke. 

Available  from  the  National  Technical  Information 
Service  as  PB-205  313,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  71  TMP-55,  October  1971,  14  p,  1 
append,  22  ref.  OWRRC-1875  (No.  3175)  (4). 

Descriptors:  'Computer  models,  'Groundwater, 
Simulation  analysis,  'Oil  reservoirs,  Aquifers, 
Model  studies. 

There  is  a  close  parallelism  between  groundwater 
simulation  and  petroleum  reservoir  simulation  and 
the  two  fields  have  exchanged  techniques 
frequently.  The  current  state-of-the-art  for  petrole- 
um reservoir  simulation  is  discussed  from  a 
hydrological  point-of-view.  It  is  suggested  that 
petroleum  reservoir  methods  are  interesting  to 
hydrologists  but  not  clearly  superior  to  alternatives 
developed  by  hydrologists.  A  selected  bibliography 
on  petroleum  reservoir  simulation  is  included. 
W72-02832 


INTERRELATIONSHIP  OF   GROUNDWATERS 
AND  SURFACE  WATERS  IN  THE  LITHUANI- 
AN   SSR    (VOPROSY    YZAIMOSVYAZI    POD- 
ZEMNYKH     I     POVERKHNOSTNYKH     VOD 
YUZHNOY  PRIBALTIKI). 
InstitutGeologii.  Vilnius  (USSR). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-02860 


GENERAL     ANALYSIS     OF     LONGITUDINAL 
DISPERSION  IN  NONUND70RM  FLOW, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-02867 


MATHEMATICAL      MODEL      FOR      BEACH 
GROUNDWATER  FLUCTUATIONS, 

Louisiana   State    Univ.,   Baton   Rouge.    Dept.    of 
Chemical  Engineering. 

T.  F.  Dominick,  B.  Wilkins,  Jr.,  and  H.  Roberts. 
Water  Resources  Research,  Vol  7,  No  6,  p  1626- 
1635,  December  1971.  12  fig,  14  ref.  NR  388  002. 
ONR  Contract  N000 1 4-69-A-02 1  1  -0003 . 
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WATER  CYCLE— Field  02 
Water  in  Soils— Group  2G 


Descriptors:  *Water  level  fluctuations,  *Water  ta- 
ble, *Beaches,  'Tidal  effects,  Tides,  Waves 
(Water),  Water  chemistry,  Groundwater  move- 
ment, Aquifer  characteristics,  Diagenesis,  Saline 
water-freshwater  interfaces.  Geochemistry. 
Identifiers:  Grand  Canyon  Island,  Beach  aquifers. 

Water  levels  were  measured  across  a  tropical  car- 
bonate beach  profile  over  three  tidal  cycles  to  pro- 
vide basic  data  for  the  development  of  a  predictive 
mathematical  model  of  the  fluctuation  in  the  level 
of  a  beach  water  table.  The  model  is  based  on  par- 
tial differential  equations  governing  transient,  one- 
dimensional  movement  of  groundwater  through 
porous  media.  A  finite  difference  algorithm  for  the 
digital  computer  was  developed  to  solve  the  equa- 
tions. Beach  homogeneity  and  nonlinear  boundary 
conditions  imposed  by  tidal  fluctuations  were  as- 
sumed. Themathematical  model  simulates  this 
system  within  the  limits  of  accuracy  of  field  mea- 
surements. A  method  for  in  situ  determination  of 
the  permeability-porosity  ratio  is  proposed  and 
demonstrated.  The  mathematical  model  of  the 
beach  water  table  can  be  used  to  develop  an  accu- 
rate method  of  calculating  inflow  and  outflow  at 
the  beach-ocean  interface.  (Knapp-USGS) 
W72-02871 


ESTIMATING      TRUNCATION      ERROR      IN 
IMAGE  WELL  THEORY, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02875 


OPTIMUM  EXPLOITATION  OF  GROUND- 
WATER RESERVES  WITH  SALTWATER  IN- 
TRUSION, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-02876 


HIGH  HEAD  PERMEABILITY  OF  SAND  WITH 
DISPERSED  CLAY  PARTICLES, 

Mississippi  State  Univ.,  State  College.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-02877 


2G.  Water  in  Soils 


PREDICTION  OF  WATER  MOVEMENT 
THROUGH  SOILS-A  FIRST  STEP  IN  WASTE 
TRANSPORT  ANALYSIS, 

Batelle   Memorial   Inst.   Richland,   Wash.   Pacific 

Northwest  Lab. 

For  primary  bibliographic  entry  see  Field  05  B. 

W72-02415 


THEORETICAL  RELATIONSHIPS  IN  CAPIL- 
LARY SYSTEMS  BETWEEN  CAPILLARY  CON- 
DUCTIVITY, PORE  SIZE  DISTRIBUTION,  TEN- 
SION, AND  WATER  CONTENT  (IN  SWEDISH), 

Institutionen       for      Markvetenskap,       Uppsala 
(Sweden). 
Sigvard  Andersson. 

Grundforbattring.  22  (4):  143-154.  Illus.  1969.  En- 
glish summary. 

Identifiers:  Capillary,  Conductivity,  Distribution, 
Moisture,  Pore,  Relationships,  Size,  Soil,  Systems, 
Tension,  Theoretical. 

If  some  simple  analytical  relationships  between  soil 
water  content  w  percentage  and  tension  ht  are 
postulated,  interesting  analytical  relationships 
between  the  capillary  conductivity  k  and  pore 
diameter  d,  tension  ht  and  water  content  w  can  be 
found.  The  relationship  between  water  content  and 
tension  can  be  regarded  as  ideal  laws  which  give 
hints  for  graphical  analyses  of  the  constructed 
curves,  the  moisture  characteristics.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-0251I 


SOME  OBSERVATIONS  ON  COASTAL  SOILS, 

Land  Resources  Div.,  Surbiton  (England). 

J.  Makin. 

East  AfrAgr  Forest  J.  36(1):  124- 130.  1970. 

Identifiers:  Acidification,  Alkalification,  Chemical, 

Coastal,   Formation,  Mineralogical,  Slope,   Soils, 

Textural. 

The  soils  developed  on  sedimentary  formations 
ranging  from  grit  to  shale,  and  include  red  and  yel- 
low lateritic  soils,  sandy  regosols  and  poorly 
drained  tropical  clays.  Rocks  of  contrasting  tex- 
tural grades  gave  rise  to  soils  with  distinctive 
chemical,  textural  and  mineralogical  properties. 
Particularly  acid  and  infertile  conditions  were 
found  beneath  the  forest.  The  differential  lateral 
eluviation  of  fine  particles  may  have  a  significant 
role  to  play.  Slope  acidification  is  a  normal 
development  on  well-drained  and  permeable 
parent  materials  in  regions  of  high  rainfall.  An 
unusual  case  of  slope  alkalification  is  described.  An 
outline  is  presented  of  the  unique  ecology  of  soils 
affected  by  saline  hot  springs.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02512 


SPRINKLER  INTENSITY  AND  SOIL  TILTH, 

Utah  State  Univ.,  Dept.  of  Agribulture. 

Jack  Keller. 

Trans  Amer  Soc  Agr  Eng.  13  (1):  118-125.  Illus. 

1970. 

Identifiers:    Bulk,    Density,    Intensity,    Irrigation, 

Moisture,  Rate,  Soil,  Sprinkler,  Tension,  Tilth. 

Irrigation  application  rate  and  duration  have  a 
definite  effect  on  the  tilth  of  certain  medium  and 
fine-textured  soils.  Soil  tilth  can  be  destroyed  by 
high  application  rates  especially  when  coupled  with 
long  duration  and/or  poor  soil  drainage.  The  total 
amount  of  surface  settling  of  the  2  soils  used  was  a 
function  of  the  initial  bulk  density  of  the  sample 
and  the  application  rate.  A  correlation  between 
total  surface  settling  and  the  minimum  soil 
moisture  tension  during  irrigation  was  also  ob- 
served. The  amount  of  settling  for  a  given  sample 
and  initial  density  was  inversely  proportional  to  the 
minimum  tension.  Modified  Mohr-Coulomb  dia- 
grams were  made  for  the  silt  loam  soils.  The  linear 
nature  of  these  plots  is  predicted  by  a  proposed 
theory. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02515 


INFLUENCE    OF    SOIL    PH     ON     SURFACE 
CHARGE  AND  WATER  TRANSMISSION, 

Department  of  Agriculture,  Lethbridge  (Alberta). 
Research  Station. 

T.  G.  Sommerfeldt,  and  J.  C.  Van  Schaik. 
Can  J  Soil  Sci.  51  (2):  277-282.  Illus.  1971. 
Identifiers:    Alkaline,    Bentonite,    Charge,    Elec- 
trophoretic,  Exchangeable,  Loam,  Mobility,  pH, 
Reclamation,  Sodic,  Sodium,  Soil,  Surface,  Trans- 
mission. 

The  effects  of  pH  were  determined  on  the 
exchangeable  Na  and  electrophoretic  mobility  of 
Na-saturated  bentonite  from  Greybull,  Wyoming, 
and  Na-saturated  Lethbridge  loam  and  on  the 
water  transmission  of  the  Lethbridge  loam.  The 
data  obtained  were  related  to  problems  of  reclaim- 
ing an  alkaline-sodic  soil.  The  exchangeable  Na  of 
the  bentonite  and  the  loam  increased  about  50% 
from  pH  6.0  to  8.0,  but  the  rate  of  change  with  pH 
was  not  the  same  for  both.  The  electrophoretic  mo- 
bility of  the  loam  increased  284%  from  pH  6.0  to 
8.0,  while  that  of  the  bentonite  increased  53%.  The 
water  transmission  of  the  loam  at  pH  6.5  and  7.0 
was  7  times  and  twice,  respectively,  that  at  pH  8.0. 
Lowering  the  pH  of  an  alkaline-sodic  soil  may  be 
an  effective  means  of  enhancing  its  reclamation  .- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02556 


POLYSACCHARIDES  IN  SOILS, 

Yutaka  Kamoshita,  Seiji  Takeshima,  and  Kanetsu 

Sasaki. 

Bull  Fac  AgrTamagawa  Univ.  10:  51-58.  1970.  In 

Japanese  and  English  summaries. 


Identifiers:    Arabinase,    Poly,   Saccharides,   Soils, 
Xylose. 

The  amount  of  polysaccharides  and  the 
polysaccharide  C:total  C  ratio  are  greater  in  brown 
forest  soils  (vegetation  soil  types)  than  in  wet  soil 
types.  Cultivation  seemed  to  increase  hydrolyzable 
polysaccharies  in  brown  forest  soils.  In  brown 
forest  soils,  xylose,  arabinose  ribose,  dextrose,  and 
galactose,  were  found;  in  wet  soil  types,  mannose, 
arabinose,  and  rhamnose,  and  ribose. -Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W72-02557 


SOIL  MOISTURE  RECHARGE  AND  DEPLE- 
TION IN  DRY  AND  FAIRLY  MOIST  FOREST 
TYPES  OF  THE  STEPPE  ZONE  OF  THE 
UKRANIAN  SSR,  (IN  RUSSIAN), 

A.  I.  Mikhovich. 

Lesovod     Agrolesomelior     Respub     Mezhvedom 

Temat  Nauch  Sb.  15.  36-44.  1968. 

Identifiers:  Ash-D,  Depletion,  Dry,  Fairly,  Forest, 

Maple-D,     Moist,     Moisture,     Oak-D,     Pine-G, 

Recharge,    Soil,    Steppe,   Types,    Ukrainian-SSR, 

Zone. 

Pure  40-50-yr-old  pine  stands  on  'bor'  (infertile) 
and  'subor'  (fairly  infertile)  sites,  and  oak-groves, 
48-yr-old  oak  stands  with  admixture  of  ash,  Nor- 
way maple  and  field  maple  were  studied.  The  densi- 
ty of  all  the  stands  was  0.6-0.7.  The  soil  water 
regime  types  were  determined.  For  the  dry  oak 
groves  (Dl)  and  fairly  moist  groves  (D2)  the  im- 
permeable type  was  common.  This  was  seen  on  dry 
'bor'  (Al),  on  fairly  moist  'bor'  (A2)  and  on  dry 
'subor'  (Bl)  sites.  In  the  fairly  moist  'subor'  (B2), 
the  soil  water  regime  was  related  to  the  type  of 
periodical  wetting  in  the  spring.  The  presence  of 
the  following  clearly-expressed  periods  of  soil 
moisture  (SM)  variation  was  established:  fall- 
winter-spring  recharge  in  the  root  zone,  spring 
recharge  of  SM  in  the  root  zone  (April-May)  and 
spring-summer-fall  depletion  of  SM  (Aug-Oct).  SM 
storage  in  fairly  moist  forest  types  are  often  lower, 
particularly  in  A2  and  D2  than  in  the  dry  ones.  In 
the  'bor,'  greater  SM  storage  is  observed  in  the  dry 
type,  in  comparison  with  the  fairly  moist  type.  In 
the  'subor  microns,'  the  correlation  of  SM  storage 
between  the  SM  regime  types  was  normal.  Dif- 
ferent types  of  soil  water  regime  were  observed: 
Bl,  impermeable;  in  B2,  periodically  washed 
through.  The  values  of  SM  recharge  and  depletion 
in  the  fairly  moist  types  were  higher  than  in  the  dry 
ones.  Greater  SM  depletion  in  fairly  moist  types 
was  due  to  more  intense  transpiration  of  the  stands. 
The  quantitative  differences  between  the  water 
regime  types  should  be  established  according  to 
SM  recharge  and  depletion  and  not  according  to 
SM  storage— Copyright  1971 ,  Biological  Abstracts, 
Inc. 
W72-02566 


MEASURE     OF     WATER     ADSORPTION     ON 
SOILS  AND  CLAYS  (IN  SPANISH), 

Murcia    Univ.    (Spain).    Dept.    of    Agricultural 
Chemistry. 

A  Lax,  O.  Carpena,  and  Perez  J.  M.  Moreno. 
An  Edafol  Agrobiol.  29  (7/8):  601-609.  1970.  En- 
glish summary. 
Identifiers:  Adsorption,  Clays,  Measure,  *Soils. 

In  ionic  exchange  equilibria  on  soils,  the  necessity 
of  using  inner  solution  values  is  discussed.  A 
procedure  to  find  values  of  micellar  water  is 
described  determining  water  adsorbed  by  the  clay 
fraction,  and  its  relationship  to  total  water  ad- 
sorbed by  the  soil  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02622 


EFFECT  OF  LEACHING  SALINE-ALKALI 
SOILS  WITH  AND  WITHOUT  GYPSUM  ON 
THE  SOLUBLE  SALTS  BORON  AND 
EXCHANGEABLE  CALCIUM  AND  SODIUM  OF 
THE  SOILS, 

Punjab  Agricultural  Univ.,  Ludhiana  (India). 
N.  S.  Sahota,  and  D.  R.  Bhumbla. 
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Field  02— WATER  CYCLE 
Group  2G— Water  in  Soils 


Indian  J  Agr  Sci.  40  (9):  763-771 .  Illus.  1970. 
Identifiers:  Alkali,  Alternate,  *Boron,  'Calcium, 
Drying,  Exchangeable,  Gypsum,  Leaching,  Pond- 
ing, Reclamation,  Saline,   *Salts,   Sodium,  Soils, 
Soluble. 

In  the  top  layer  alternate  ponding  and  drying  was 
more  effective  than  continuous  ponding  in  leaching 
the  salts,  but  in  the  bottom  layers  the  reverse  was 
true.  To  reduce  the  salt  by  about  70%,  60  cm  of 
water  was  required  for  the  soil  depth  of  0.30  cm 
and  1 20  cm  of  water  was  required  for  the  soil  depth 
of  0.58  cm.  Application  of  even  120  cm  of  water 
did  not  reduce  more  than  65%  of  the  salt  from  the 
soil  depth  of  0.83  cm.  The  exchangeable  Ca  in- 
creased with  an  increase  in  the  amount  of  water, 
whereas  the  exchangeable  Na  decreased  cor- 
respondingly. The  amount  of  B  was  very  high  in  the 
original  soils.  For  the  same  quantity  of  water  ap- 
plied, the  reduction  of  B  was  much  lower  than  the 
reduction  of  ohter  salts.  Application  of  1 20  cm  of 
water  also  did  not  remove  boron  from  the  surface 
soil  to  safe  limits.  The  reduction  of  B  by  the  appli- 
cation of  60,  90  and  1 20  cm  of  water  was  about  44, 
55  and  58%,  respectively,  in  the  top  30-cm  soil 
layer.  Application  of  gypsum  increased  the  effi- 
ciency of  salt  removal,  but  the  steepest  decrease  in 
the  salt  content/unit  volume  of  water  occurred 
when  gypsum  was  applied  at  25%  of  its  require- 
ment combined  with  60  cm  of  water.  However,  ap- 
plication of  gypsum  with  lower  levels  of  leaching 
was  not  as  effective  as  with  higher  levels  of  leaching 
in  increasing  the  exchangeable  Ca. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02625 


AN  IMPROVED  WELDING  JIG  FOR  PELTIER 
THERMOCOUPLE  PSYCHROMETERS, 

Pacific  Northwest  Forest  and  Range  Experiment 

Station,  Wenatchee,  Wash. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-02702 


THE  INFLUENCE  OF  EXCHANGEABLE  CA- 
TIONS ON  CERTAIN  PHYSICAL  PROPERTIES 
OF  A  SALINE-ALKALI, 

Agricultural  Research  Inst.,  Glen  (South  Africa). 
A.  J.  Van  Der  Merwe,  and  R.  Du  T.  Burger. 
Agrochemophysica.  1  (2):  63-66.  Illus.  1969.  (Afr. 
and  Fr.  summ. ). 

Identifiers:  Africa,  Alkali,  Cations,  Exchange, 
Exchangeable,  Irrigation,  Physical,  Reclamation, 
Saline,  Saturation,  Soil,  South. 

The  influence  of  exchange  saturation  with  Ca,  Mg 
and  Na,  singly  or  in  various  combinations,  on  the 
physical  condition  of  a  clayey  saline-alkali  soil  from 
the  Riet  River  Irrigation  Scheme  was  investigated. 
Permeability  and  modulus  of  rupture  were  taken  as 
indices  to  the  physical  condition  of  the  soil  with 
respect  to  water  movement  and  tilth  conditions, 
respectively.  The  single  effects  of  Ca  and  Mg  satu- 
ration upon  these  properties  were  almost  identi- 
cally favorable,  whereas  the  Na-saturated  soil  ex- 
hibited an  extremely  poor  physical  condition.  The 
combinations  of  Ca-Na  and  Mg-Na,  however,  af- 
fected these  properties  differently.  At  comparable 
mono-to  divalent  cation  ratios  the  Mg-Na  saturated 
soil  was  in  a  materially  poorer  condition  than  the 
Ca-Na  saturated  soil.  This  phenomenon  may  be  an 
important  factor  in  utilization  of  soils  under  irriga- 
tion.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02703 


EFFECT  OF  MOISTURE  VARIATION  ON 
SULFATE  CONCENTRATION  IN  A  BLACK 
SOLONETZ  SOIL, 

Department  of  Agriculture,  Lacombe  (Alberta). 

Research  Station. 

S.  U.  Khan. 

Commun  Soil  Sci  Plant  Anal.   1   (I):  7-12.  Illus. 

1970. 

Identifiers:  Black,  Cation,  Concentration,  Gypsum, 

Moisture,  Ratio,  Soil,  Solonetz,  Sulfate. 

In  the  sub-surface  horizons  a  decrease  in  soil 
moisture  up  to  about  35%  resulted  in  a  gradual  in- 


crease of  sulfate  concentration.  However,  with 
further  decrease  in  moisture  the  sulfate  concentra- 
tion increased  abruptly.  Variation  of  sulfate  con- 
centration appears  to  alter  significantly  certain  ca- 
tion ratios  in  the  equilibrium  solutions.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02704 


THEORY  OF  WATER  MOVEMENT  IN  SOILS: 
I.  ONE-DIMENSIONAL  ABSORPTION, 

Yale  Univ.,  New  Haven,  Conn.  Dept.  of  Engineer- 
ing and  Applied  Science. 
Jean-Yves  Parlange. 
Soil  Sci.  11  (2):  134-137.  Illus.  1971. 
Identifiers:    Absorption,    Dimensional,    Equation, 
Horizontal,  Movement,  *Soils,  Theory,  Water. 

An  approximate  but  analytical  expression  is 
developed  for  the  solution  of  the  equation  for 
horizontal  absorption  of  water  in  1  dimension.  The 
solution  is  very  simple  and  very  accurate  for  actual 
soils.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02728 


AGROCLIMATIC  EVALUATION  OF  THE 
PRODUCTIVITY  OF  SPRING  WHEAT  ON  THE 
BASIS  OF  SOIL-MOISTURE  CONSUMPTION 
(AGROKLIMATICHESKAYA  OTSENKA 

PRODUKTIVNOSTI  YAROVOY  PSHENITSY  PO 
RASKHODAM  VLAGOZAPASOV), 
L.  S.  Kel'chevskaya,  and  N.  I.  Kobrina. 
Meteorologiya    i    Gidrologiya,    No    2,    p    86-93, 
February  1971.  3  fig,  2  tab,  12ref. 

Descriptors:    'Evaluation,    'Productivity,    'Crop 

production,    'Soil    moisture,    'Consumptive    use, 

Water  utilization,  Wheat,  Plant  growth,  Seasonal, 

Precipitation   (Atmospheric),  Soils,  Chernozems, 

Forest  soils.  Maps. 

Identifiers:    'USSR,   Middle    Volga   Area,    Volga 

River. 

A  method  for  quantitative  evaluation  of  the 
productivity  of  spring  wheat,  based  on  the  relation- 
ship of  yield  to  soil-moisture  consumption,  was  ex- 
amined for  various  soil  groups  in  the  administrative 
regions  of  the  Middle  Volga  Area  in  east-central 
European  USSR.  Soil  moisture  consumption  during 
the  growing  period  of  spring  wheat  was  calculated 
for  each  administrative  region  on  the  basis  of  maps 
showing  the  soil  moisture  consumption  in  the 
spring  and  at  the  end  of  the  growing  period,  and 
from  the  average  precipitation  occurring  in  the 
period  between  sowing  and  crop  maturity.  Soil 
moisture  consumption  values  for  the  area  during 
the  growing  period  were  characterized  by  con- 
siderable fluctuation,  varying  between  260  and  150 
mm.  In  the  fertile  Chernozem  and  Dark-Gray 
Forest  soils  of  the  western  and  northern  regions 
moisture  consumption  was  250  mm  or  more.  In  the 
regions  of  Light -Gray  Forest  soils  and  podzolized, 
leached,  and  ordinary  Chernozems  soil  moisture 
consumption  was  250-225  mm,  while  in  soils  of  the 
southern  Chernozems  it  was  225-200  mm.  It  may 
be  concluded  from  the  relations  obtained  that  a  10- 
mm  increase  in  moisture  consumption  leads  to  an 
average  yield  increase  throughout  the  area  of  0.6 
cntr/ha  depending  upon  soil  fertility,  with  the  in- 
crease ranging  from  0.1-0.3  cntr/ha  for  the  Gray- 
Forest  soils  to  0.8-0.9  cntr/ha  for  the  fertile  leached 
and  podzolized  Chernozems.  (Josefson-USGS) 
W72-02779 


WATERSHED  PHYSICS:  MODEL  OF  THE  SOIL 
MOISTURE  CHARACTERISTIC, 

Agricultural  Research  Service,  Beltsville,  Md. 
A.  S.  Rogowski. 

Water  Resources  Research,  Vol  7,  No  6,  p  1575- 
1 582,  December  1 971 .  5  fig,  2  tab,  20  ref. 

Descriptors:  'Soil  water  movement,  'Infiltration, 
Soil  moisture.  Hydraulic  conductivity,  Estimating, 
Soil  physics. 
Identifiers:  Watershed  physics. 


Reasonable  estimates  of  the  soil  moisture  charac- 
teristic can  be  obtained  when  a  reliable  curve  is  not 
available.  Moisture  content  and  pressure  at  air 
entry  and  at  15  bars  constitute  the  required  input 
parameters.  The  parameters  are  easily  determined 
or  can  be  readily  obtained  from  published  data. 
Applicability  of  the  model  is  tested  on  graded  sand 
and  eight  soils.  (Knapp-USGS) 
W72-02869 


A  FUNCTIONAL  ITERATION  TECHNIQUE 
FOR  SOLVING  THE  RICHARDS  EQUATION 
APPLIED  TO  TWO-DIMENSIONAL  INFILTRA- 
TION PROBLEMS, 

New    Mexico   Inst,    of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

W.  F.  Brutsaert. 

Water  Resources  Research,  Vol  7,  No  6,  p  1583- 

1 596,  December  1971.6  fig,  3  tab,  1 7  ref,  append. 

Descriptors:  'Mathematical  studies,  'Infiltration, 
'Groundwater  movement,  'Mathematical  models, 
'Computer  programs,  Simulation  analysis,  Numer- 
ical analysis,  Soil  water  movement,  Unsaturated 
flow,  Hydraulic  conductivity. 

In  a  solution  of  nonlinear  parabolic  partial  dif- 
ferential equations,  such  as  the  Richards  equation, 
classical  implicit  schemes  often  oscillate  and  fail  to 
converge.  A  fully  implicit  scheme  was  developed 
along  with  a  functional  iteration  method  for  solving 
the  system  of  nonlinear  difference  equations.  New- 
ton's iteration  technique  is  mathematically  the  best 
of  all  functional  iteration  methods  because  of  its 
quadratic  convergence.  The  Richards  equation, 
Newton-linearized  with  respect  to  relative  permea- 
bility and  saturation  as  functions  of  capillary  pres- 
sure, is  particularly  aided  by  this  new  approach  for 
problems  in  which  saturations  vary  rapidly  with 
time  (infiltration  fronts,  cone  of  depression  near  a 
well  bore,  and  so  forth).  Although  the  computing 
time  is  almost  twice  as  long  for  a  time  step  with 
Newton's  iteration  scheme,  the  smaller  time  trun- 
cation than  that  of  classical  implicit  schemes  and 
the  stability  in  cases  in  which  classical  schemes  are 
unstable  permit  the  use  of  much  larger  steps.  To 
demonstrate  the  method,  heterogeneous  (layered) 
soil  systems  are  used  to  simulate  sharp  infiltration 
fronts  caused  by  ponding  at  the  soil  surface.  (K- 
napp-USGS) 
W72-0287O 


HIGH  HEAD  PERMEABILITY  OF  SAND  WITH 
DISPERSED  CLAY  PARTICLES, 

Mississippi  State   Univ.,  State  College.  Dept.   of 

Civil  Engineering. 

K.  H.Denson.andP.  K.Wu. 

Water  Resources  Research,  Vol  7,  No  6,  p  1661- 

1 662 ,  December  1 97 1 .  3  fig,  2  ref. 

Descriptors:  'Permeability,  'Sands,  'Expansive 
clays,  'Groundwater  movement,  Montmorillonite, 
Permeameters,  Seepage,  Hydraulic  gradient,  Dar- 
cys  law. 

Permeability  coefficients  of  sand-clay  mixtures 
were  obtained  for  hydraulic  gradients  that  ranged 
from  5.6  to  408.  The  sand  had  a  mean  diameter  of 
0.36  mm  with  a  standard  deviation  of  0.20  mm. 
The  expansive  clay  constituent  contained  approxi- 
mately 30%  montmorillonite.  Clay  percentages 
varied  from  1/2  to  2-1/2%.  The  addition  of  2-1/2% 
clay  at  a  constant  hydraulic  gradient  of  408 
reduced  the  coefficient  of  permeability  by  56.8%. 
For  the  2-1/2%  clay  mixture,  the  coefficient  of 
permeability  decreased  by  16.6%  as  the  hydraulic 
gradient  increased  from  5.6  to  408.  The  permea- 
bility coefficient  for  pure  Columbus  sand 
decreased  by  12%  as  the  hydraulic  gradient 
changed  from  5.6  to  408.  (Knapp-USGS) 
W72-02877 


THE   PEDOAMELIORATIVE   EFFICIENCY  OF 
SOME  DRAINING  SYSTEMS  IN  TARA  BIRSEI, 

Institutul  de  Cercetari  Pedol.  ( Rumania). 

N.  Stanga. 

Probl  Agr.  21(12):  39-49.  Illus.  1 969. 
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Identifiers:       Ameliorative,       Draining,       Pedo, 
Romania,  Systems,  Tara-Birsei. 

Under  the  pedohydrologic  and  climatic  conditions 
prevailing  in  Tara  Birsei,  open  drain  channels  at  a 
spacing  of  135-250  m  apart  and  0.75-1.50  m  deep 
did  not  produce  a  sufficient  level  for  the  phreatic 
waters,  as  their  hydrostatic  level  generally  averaged 
for  the  entire  vegetation  period  less  than  50  cm  in 
each  of  the  surveyed  locations.  Soil  moisture  and 
aeration  conditions  remained  high,  but  did  not  con- 
form with  crop  requirements. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02941 


A  STUDY  OF  ASSOCIATED  HYDROMORPHIC 
AND  SODIC  SOILS  ON  REDISTRIBUTED  KAR- 
ROO SEDIMENTS, 

Rhodesia  Dept.  of  Research  and  Specialist  Ser- 
vices, Salisbury. 
W.  D.  Purves,  and  W.  B.  Blyth. 
Rhodesian  J  Agric  Res.  7  (2):  99-109.  lllus.  1969. 
Identifiers:  Clay,  Distributed,  Hydromorphic,  Kar- 
roo, Re,  Rhodesia,  Sediments,  Sodic,  Soils,  Table, 
Translocation. 

Two  water-tables  were  found,  a  fluctuating  high 
permanent  water-table  and  a  seasonal  perched 
water-table.  The  former  is  caused  by  the  formation 
of  an  impermeable  and  extremely  sodic  area  on  the 
lower  part  of  the  middle  catena.  This  area 
developed  under  the  influence  of  a  fluctuating 
water-table  of  low  salt  content  but  relatively  high  in 
Na.  Clay  is  being  translocated  in  the  dispersed  state 
by  both  water-tables  from  the  middle  catena  to  the 
sodic  area.  Clay  from  the  upper  portion  of  the  mid- 
dle catena  has  an  exchangeable  Na  percentage  of 
greater  than  5,  but  is  in  a  dispersed  state  and  is  also 
being  translocated.  The  upper  catena  has  suffered 
some  loss  of  clay  in  the  past,  but  does  not  appear  to 
be  losing  any  clay  at  the  present  time.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02943 


STUDIES  ON  THE  CORRELATION  BETWEEN 
CALCIUM-BOUND  PHOSPHATE  AND  FREE 
CALCIUM  CARBONATE  IN  WATERLOGGED 
SOILS, 

Central  Inland  Fisheries  Research  Inst.,  Calcutta 

(India).  Soil  Chemistry  Unit. 

S.  M.  Banerjea,  and  S.  B.  Ghosh. 

J  Indian  Soc  Soil  Sci.  18  (3):  259-263.  Illus.  1970. 

Identifiers:    Bound,    Calcium,    Carbonate,    Free, 

Phosphate,  Soils,  Waterlogged. 

In  the  soils  showing  buffer  action,  relative  propor- 
tion of  Ca-bound  phosphate  showed  a  direct  cor- 
relation with  free  CaCo3.-Copyright  197 1 ,  Biolog- 
ical Abstracts,  Inc. 
W72-02945 


EFFECT  OF  WATERLOGGING  ON  REDOX 
POTENTIAL,  AVAILABLE  P  AND  PH  IN  SOME 
INDIAN  ACID  SOILS, 

Calcutta  Univ.  (India).  Dept.  of  Agriculture. 

S.  N.  Chakravarti,  and  A.  K.  Kar. 

J  Indian  Soil  Sci.  18(3):  249-257.  1970. 

Identifiers:       Acid,       Available,       Indian,       pH, 

Phosphorus,  Potential,  Redox,  Soils,  Waterlogging. 

Measurements  of  redox  potential,  available  P,  pH 
and  Fe  plus  2/Fe  plus  3  ratio  of  3  acid  soils  under 
waterlogged  condition  are  reported  on  a  time- 
scale,  the  soils  being  previously  treated  with  or- 
ganic matter,  Fe-P,  Al-P  and  Fe-P-AI-P  mixture. 
The  redox  potential  in  all  cases  underwent  a  sharp 
fall  for  a  period  of  3  wk  followed  by  a  gradual 
decrease  to  an  almost  constant  value  at  the  end  of  3 
mo.  The  sets  receiving  Fe-P  and  organic  matter 
showed  the  lowest  potentials.  A  gradual  increase  in 
available  P  and  total  Fe  as  well  as  Fe  plus  3/Fe  plus 
3  ratio  was  observed  with  a  decrease  in  redox 
potential  in  all  the  soils  with  the  period  of  submer- 
gence. The  trend  of  pH  change  was  similar  in  all  the 
treatments,  a  drop  in  pH  in  the  1st  2  wk  followed  by 
an  increase  to  a  near  neutral  and  more  or  less  con- 
stant value.  All  these  effects  were  pronounced  in 


organic   matter  and   Fe-P  treatments.-Copyright 

1 97 1 ,  Biological  Abstracts,  Inc. 

W72-02946 


INTERPRETATION  OF  ELECTRICAL-R- 
ESISTANCE SOIL  MOISTURE  DATA  FOR  A 
FREEZE-THAW  ENVIRONMENT, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario). 

R  L.  Harlan,  J.  A.  Banner,  and  R.  Allan  Freeze. 
Can  J  Soil  Sci.  5 1  (2):  239-259.  Illus.  1971. 
Identifiers:     Canada,     Electrical,     Environment, 
Freeze,  Interpretation,  Moisture,  Resistance,  Soil, 
Thaw. 

The  value  of  electrical-resistance  measurements 
from  soil  moisture  blocks  in  a  freeze-thaw  environ- 
ment can  be  enhanced  by  laboratory  calibration  in 
the  subzero  temperature  range  to  provide  a  mea- 
sure of  unfrozen  water  contents.  In  the  temperature 
range  of  incipient  freezing  and  thawing  (-3  to  0C) 
electrical  resistance  as  measured  with  Colman 
fiberglas  resistance  blocks  is  independent  of  tem- 
perature. At  temperatures  less  than  -3C,  electrical 
resistance  is  dependent  upon  both  the  nature  of  the 
porous  medium  and  temperature,  but  is  indepen- 
dent of  the  total  water  content  of  the  soil-water 
system.  Results  from  the  laboratory  investigations 
are  extended  to  the  interpretation  of  field  measure- 
ments of  electrical  resistance  for  a  soil  profile  at 
Calgary,  Alberta,  Canada. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02947 


2H.  Lakes 


A  COMPILATION  OF  THE  LAKES  IN 
OREGON,  WITH  BIBLIOGRAPHY, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 
and  Wildlife. 

D.  W.  Larson,  and  J.  R.  Donaldson. 
Oregon      State      University      Water      Resources 
Research  Institute  Research  Report  WRR1-8,  Au- 
gust 1971.  125  p,  1  fig,  2  tab,  182  ref.  OWRR  A- 
003-ORE(6). 

Descriptors:  *Lakes,  *  Bibliographies,  *Hydrologic 
data,  *Data  collections,  "Oregon,  Sites, 
Geomorphology. 

A  compilation  of  1,939  named  lakes  in  Oregon  is 
presented.  Each  lake,  depending  on  its  location,  is 
listed  alphabetically  under  one  of  nine  physio- 
graphic divisions.  Included  is  a  bibliography  con- 
taining 182  references  pertaining  to  the  lakes  of 
Oregon.  This  literature  represents  a  large  part  of 
what  has  been  produced  about  the  lakes  of  the 
state.  (Woodard-USGS) 
W72-02256 


BEACH  AND  NEARSHORE  DYNAMICS  IN 
EASTERN  LAKE  MICHIGAN, 

Western  Michigan  Univ.,  Kalamazoo. 
R.  A.  Davis,  Jr.,  and  W.  T.  Fox. 
Available  from  National  Technical  Information 
Service,  Springfield,  Va.,  22151  as  AD-726  226, 
$3.00  in  paper  copy,  $0.95  in  microfiche.  Techni- 
cal Report  No  4,  June  1971.  145  p,  83  fig,  14  ref,  2 
append.  ONR  No  388-092,  ONR  N00014-69-C- 
0151. 

Descriptors:  *Shores,  "Littoral  drift,  "Sediment 
transport,  "Geomorphology,  "Lake  Michigan,  Sur- 
veys, Erosion,  Hydrologic  data.  Data  collections. 
Beaches,  Currents  (Water),  Sedimentation,  Topog- 
raphy, Waves  (Water),  Weather  data.  Model  stu- 
dies, Computer  programs. 

Surveys  of  beach  and  nearshore  environments  of 
two  areas  in  southeastern  Lake  Michigan  show 
changes  in  shore-line  morphology.  Eighteen  varia- 
bles were  measured  at  2  hour  intervals  during  a  30 
day  time  series  study.  Morphologic  responses  and 
sedimentary  processes  were  related  to  these  varia- 
bles. Construction  of  a  model  of  sedimentation  in 


the  nearshore  environment  was  made  from  daily 
maps  and  time-distance  diagrams.  This  provided  a 
four-dimensional  dynamic  model  which  is  a 
response  model  to  the  measured  environmental 
variables.  (Woodard-USGS) 
W72-02268 


EVALUATION  OF  EFFECT  OF  IMPOUND- 
MENT ON  WATER  QUALITY  IN  CHENEY 
RESERVOIR, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-02274 


THE  NIAGARA  RIVER  PLUME,  PART  2  -  THE 
MIXING  OF  THE  NIAGARA  RIVER  PLUME  IN 
LAKE  ONTARIO, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
H.  S.  Weiler,  and  C.  R.  Murthy. 
Canada     Department     of     Energy,     Mines     and 
Resources  Inland  Waters  Branch  Technical  Bul- 
letin No  38,  1971.21  p,  15  fig,  2  ref. 

Descriptors:  "Water  circulation,  "Movement, 
"Diffusion,  "Lake  Ontario,  "Inflow,  River  flow, 
Tracking  techniques,  Tracers,  Dye  releases,  Mix- 
ing, Currents  (Water),  Winds,  Lake  breezes, 
Dispersion,  Aerial  photography. 
Identifiers:  "Niagara  River,  Plume  characteristics. 

A  diffusion  study  of  the  plume  off  the  mouth  of 
Niagara  River  in  Lake  Ontario  showed  the  mixing 
of  the  river's  plume  with  the  main  body  of  the  lake 
in  two  stages:  There  was  strong  river  mixing  near 
the  river's  mouth;  and  beyond  this  area,  there  was 
buoyant  surface  spreading  of  the  warmer  river 
water  over  the  colder  lake  water.  The  fast  river  cur- 
rent developed  the  plume  much  more  rapidly  than 
in  a  typical  lake  with  slow  currents.  Close  to  the 
source,  the  dye  plume  was  narrow  and  always 
unidirectional.  However,  away  from  the  source,  the 
plume  was  well  spread  out  and  the  direction  was 
clearly  dependent  upon  the  prevailing  wind 
direction.  One  striking  aspect  of  all  the  dye  plumes 
was  the  erratic  lateral  meandering  bearing  no  rela- 
tion to  typical  lake  conditions.  A  mosaic  of  the  dye 
plumes  prepared  from  the  time  sequence  airphotos 
of  the  same  series  is  shown.  (Woodard-USGS) 
W72-02276 


CIRCULATION  AND  WATER  MOVEMENT  IN 
LAKE  ERIE, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
P.  F.  Hamblin. 

Canada  Department  of  Energy,  Mines  and 
Resources  Inland  Waters  Branch  Scientific  Series 
No  7,  1 97 1 .  49  p,  25  fig,  36  ref,  append. 

Descriptors:  "Water  circulation,  "Path  of  pollu- 
tants, "Lake  Erie,  "Diffusion,  "Movement, 
Tracking  techniques,  Tracers,  Dye  releases, 
Hydrologic  data,  Currents  (Water),  Aquatic  drift. 
Drift  bottles,  Data  collections,  Lakes,  Mixing. 
Identifiers:  "Plume  study. 

Available  knowledge  of  the  circulation,  water 
movements,  and  diffusive  processes  occurring  in 
Lake  Erie  are  summarized  from  published  works 
and  studies  conducted  at  the  Canada  Center  For 
Inland  Waters.  In  addition,  the  residence  time, 
theory  of  lake  circulation  and  diffusion  are 
discussed.  An  atlas  of  monthly  averaged  currents  is 
provided  in  an  appendix.  Knowledge  of  water  cir- 
culation and  diffusion  processes  provide  a  means  of 
gaining  insight  into  certain  physical  processes  and 
mechanisms  occurring  within  the  lake.  From  a 
pragmatic  viewpoint,  an  important  aspect  is  to  be 
able  to  predict  the  response  of  the  water  quality  of 
a  lake  to  changing  levels  of  inputs.  Descriptions  of 
the  directly  and  indirectly  determined  circulations, 
and  the  measurements  of  diffusion  are  divided  into 
three  separate  sections  for  each  of  the  western, 
central  and  eastern  basins  of  Lake  Erie.  The  boun- 
daries of  these  regions  and  geographical  names  are 
provided.  (Woodard-USGS) 
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Field  02— WATER  CYCLE 
Group  2H — Lakes 


W72-02277 


SELENIUM  IN  LAKE  SEDIMENTS  --  ANALYTI- 
CAL PROCEDURE  AND  PRELIMINARY 
RESULTS, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 

J.  H.  Wiersma,  and  G.  F.  Lee. 
Environmental  Science  and  Technology,  Vol  5,  No 
12,  p  1203-1206,  December  1971.  4  tab,  8  ref. 

Descriptors:  *Trace  elements,  *Sediments,  *Lakes, 
*Analytical       techniques,      Chemical       analysis, 
Fluorometry,       Sampling,       Water       chemistry. 
Ecosystems. 
Identifiers:  *SeIenium. 

A  fluorometric  analytical  procedure  for  the  deter- 
mination of  selenium  in  lake  sediments  is 
presented.  The  sample  is  digested  in  nitric  and 
perchloric  acids.  The  selenium  is  reduced  and 
coprecipitated  by  arsenic  and  hypophosphorous 
acid.  The  precipitate  is  dissolved  in  HN03,  allowed 
to  react  with  DAN  reagent,  and  extracted  with 
cyclohexane  with  the  fluorescence  being  measured 
on  the  extract.  Selenium  content  of  sediments  from 
1 1  Wisconsin  lakes  and  one  South  Dakota  reservoir 
ranged  from  about  1  to  3  micrograms/g  dry  weight. 
(Woodard-USGS) 
W72-02300 


EFFECTS  OF  FORCED  AERATION  ON  A 
HYPEREUTROPHIC  LAKE  (EFFEKT  PRINU- 
DITEL'NOY  AERATSU  GIPEREVTRO 

FIROVANNOGO  OZERA), 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Geografii. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-02312 


HYDROLOGY    OF    HORSESHOE    LAKE,    AR- 
KANSAS, 

Geological  Survey,  Little  Rock,  Ark. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02321 


EVAPORATION  FROM  LAKE  AND  LAND 
PANS  AT  THE  U.S.  ARMY  ENGINEER  WATER- 
WAYS EXPERIMENT  STATION,  JANUARY 
1941  THROUGH  DECEMBER  1945, 

Army  Waterways  Experiment  Station,  Vicksburg, 

Miss. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-02326 


SEDIMENT  ANALYSIS  OF  THE  BEACHES  OF 
LAKE  VANDA,  WRIGHT  VALLEY, 

Georgia  Univ.,  Athens,  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-02331 


DIURNAL  GEOCHEMISTRY  OF  CANOPUS 
POND,  WRIGHT  VALLEY,  1969-1970, 

Ohio  State  Univ. ,  Columbus.  Inst,  of  Polar  Studies. 

TTrickhill,  and  L.  M.  Jones. 

Antarctic  Journal  of  the  United  States,  Vol  6,  No  5, 

p  201-202,  September-October  1971.  2  fig.  NSF 

GrantGA-14427andGA-14573. 

Descriptors:  *Water  quality,  'Chemical  analysis, 
•Ponds,  *Algae,  'Antarctic,  Data  collections, 
Sampling,  Seasonal,  Summer. 

Canopus  Pond,  which  sustains  a  large  algal  popula- 
tion, is  a  small  (60  by  70  m),  undrained  pond 
located  between  Lake  Vanda  and  the  valley  wall  in 
Antarctica.  It  is  approximately  0.4  km  south  of 
Lake  Vanda  and  65  m  above  the  present  level  of 
Lake  Vanda.  During  the  winter  the  pond  is  frozen 
completely  to  the  bottom;  during  the  1969-1970 
austral  summer,  it  was  ice-free  except  for  an  ice 
remnant  that  accounted  for  approximately  35  per- 
cent surface  area.  On  occasion,  when  the  sun  was 
below  the  mountain  range  to  the  south  during  the 


early  hours  of  the  day,  a  thin  film  of  ice  would  form 
over  its  surface.  For  3  days  -  January  20-22,  1970  - 
Canopus  Pond  was  sampled  at  2-  to  3-hour  inter- 
vals. The  concentrations  of  chloride  ranged  from 
1 20  to  200  mg/liter.  The  variation  of  ion  concen- 
trations in  Canopus  Pond  over  such  brief  periods 
has  tentatively  been  attributed  to  the  algal  popula- 
tion. (Woodard-USGS) 
W72-02332 


IDENTIFICATION  AND  CHARACTERIZATION 
OF  OIL  POLLUTANTS  IN  WATER  VIA  SIMUL- 
TANEOUS GAS  CHROMATOGRAPHY  EM- 
PLOYING FLAME  IONIZATION  AND  FLAME 
PHOTOMETRIC  DETECTORS  FOR  SULFUR 
AND  PHOSPHORUS, 

Environmental  Protection  Agency,  Chicago,  III., 
Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-02334 


SCARBOUROUGH   BLUFFS--A   RECESSIONAL 
STUDY, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-02335 


NATURAL  AND  ARTIFICIAL  SEDIMENT 
TRACER  EXPERIMENTS  IN  LAKE  ONTARIO, 

Canada  Centre  for  Inland  Waters.  Department  of 
Energy,  Mines  and  Resources,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  02J. 
W72-02336 


MODELS    FOR    NEARSHORE    SAND    TRANS- 
PORT, 

Raytheon    Co.,     New     London,    Conn.     Marine 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02337 


FE-MN  OXIDATE  CRUSTS  IN  ONEIDA  LAKE, 
NEW  YORK, 

Syracuse  Univ.,  N.  Y.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-02338 


PROFILE  OF  A  STORM-WIND,  WAVES  AND 
EROSION  ON  THE  SOUTHEASTERN  SHORE 
OF  LAKE  MICHIGAN, 

Williams  Coll.,  Williamstown,  Mass.  Dept.  of 
Geology. 

W.  T.  Fox,  and  R.  A.  Davis,  Jr. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  233-241, 
1970.  6  fig,  2  tab,  5  ref.  Project  388-092.  ONR 
Contract  N000 1 4-69-C-0 151. 

Descriptors:  *Storms,  *Beach  erosion,  "Lake 
Michigan  sand  bars,  Data  collections,  Fourier  anal- 
ysis, Sediment  transport,  Littoral  drift,  Weather, 
Winds,  Waves  (Water),  Surf,  Profiles,  Great  Lakes. 

A  large  low  pressure  system  that  passed  through 
Lake  Michigan  during  late  July  1969,  provided  op- 
portunity for  detailed  analysis  of  storm  effects  on 
beach  and  nearshore  processes.  During  the  passage 
of  this  storm,  observations  on  17  environmental 
parameters  were  recorded  at  2  hr  intervals.  These 
data  were  subjected  to  Fourier  analysis  and  plotted 
in  a  time  series  by  computer.  There  was  a  definite 
relationship  between  barometric  pressure,  breaker 
height,  breaker  angle  and  longshore  current 
velocity,  the  significant  factors  in  beach  erosion.  As 
the  storm  passed,  the  beach  and  adjacent  cliff  were 
extensively  eroded.  A  nearshore  sand  bar  was 
derived  from  the  beach  area  during  the  storm.  Dur- 
ing succeeding  days,  this  bar  began  a  shoreward 
migration  and  was  eventually  incorporated  with  the 
beach.  (See  also  W72-01094)  (Knapp-USGS) 


W72-02340 


A  GEOMORPHIC  MAP  OF  LAKE  MICHIGAN 
SHORELINE, 

United  States  Lake  Survey,  Detroit,  Mich. 
E.  B.  Hands. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  250-265, 
1970.  15  fig,  7  ref. 

Descriptors:  *Geomorphology,  *Shores,  'Lake 
Michigan,  Great  Lakes,  Beach  erosion,  Sediment 
transport,  Littoral  drift,  Erosion,  Topography, 
Aerial  photography,  Photogrammetry. 

The  shoretypes  of  Lake  Michigan  are:  uncon- 
solidated bluffs,  formed  where  moraines  intersect 
the  shoreline;  dunes,  restricted  primarily  to  the 
eastern  shore;  deltas,  found  in  Green  Bay;  rock  ex- 
posures; marshes;  swamps;  and  low  dry  plains.  The 
nearshore  classification  is  primarily  descriptive  of 
longshore  bar  patterns  and  turbid  water  areas,  but  a 
cellular  pattern  characterizes  two  localities.  Up- 
drift  beach  accumulations  and  diverted  stream 
mouths  show  a  southerly  littoral  drift  along  both 
the  east  and  west  coasts  of  Lake  Michigan's 
southern  basin  with  frequent  reversals  in  direction 
along  northern  shores.  (See  also  W72-01094)  (K- 
napp-USGS) 
W72-02341 


LAKE    ONTARIO    NEARSHORE    SEDIMENTS, 
WHITBY  TO  WELLINGTON,  ONTARIO, 

Department    of   Energy,    Mines    and    Resources, 

Burlington   (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02342 


F.A.S.T.    -    FAST    ANALYSIS    OF    SEDIMENT 
TEXTURE, 

Department    of    Energy,    Mines    and    Resources, 

Burlington   (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02343 


UNDERWATER  PHOTOGRAPHY  IN  THE 
GREAT  LAKES  -  A  REPORT, 

Department    of    Energy,    Mines    and    Resources, 
Burlington   (Ontario).  Canada  Centre  for  Inland 
Waters. 
P.G.  Sly. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  282-296, 
1970.  14  fig,  2  tab,  8  ref. 

Descriptors:  'Photography,  'Underwater,  'Instru- 
mentation,   Great     Lakes,    Sampling,    Cameras, 
Films,  Lighting,  Surveys. 
Identifiers:  'Underwater  photography. 

Underwater  photographic  techniques  were  tested 
for  bottom  sediment  photography  in  the  Great 
Lakes.  Three  photographic  systems  were  used:  an 
EG  and  G  205-206-35  mm  system,  a  Hydro- 
Products  PC790/P  FI01  -  70  mm  system,  and  a 
Hydro  Products  PC770/PFI02  -  70  mm  diverheld 
system.  Plus-X  pan  was  the  best  black  and  white 
film  tested.  Tests  were  also  made  using  Kodak  Ek- 
tachrome-X,  high-speed  Ektachrome,  Kodachrome 
II  and  Kodachrome  Il-A.  Results  were  generally  of 
better  quality  then  those  derived  from  comparable 
black  and  white  studies,  and  Ektachrome-X  was 
considered  the  most  suitable  of  the  films  tested. 
The  photographic  systems  use  low  angle  oblique 
lighting  to  illuminate  a  field  approximately  1  m 
square.  The  cameras  are  mounted  vertically,  about 
1 .5-2  m  above  the  sediment  interface,  and  provide 
well  illuminated  pictures  with  constant  scale  factor. 
(See  also  W72-01094)  (Knapp-USGS) 
W72-02344 
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A  VIBRO  CORER  AND  PORTABLE  TRIPOD- 
-WINCH  ASSEMBLY  FOR  THROUGH  ICE 
SAMPLING, 

Department   of   Energy,   Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02345 


NEAR-SHORE  SEDIMENTS  IN  SOUTHERN 
LAKE  ONTARIO,  THEIR  DISPERSAL  PAT- 
TERNS AND  ECONOMIC  POTENTIAL, 

Rochester  Univ.,  N.Y. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02346 


DATA  REQUIREMENTS  FOR  THE  OBJECTIVE 
ANALYSIS  OF  GEOSTROPHIC  WINDS  OVER 
LAKE  ONTARIO, 

Northern  Illinois  Univ.,  DeKalb.  Dept.  of  Geog- 
raphy. 

A.  L.  Cole,  and  R.  C.  Hilfiker. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  326-336, 
1970.  11  fig,  3  tab,  4  ref.  Nat.  Air  Pollut.  Contr. 
Admin.  Grant  APO 1201-01. 

Descriptors:  *Synoptic  analysis,  *Winds,  *Lake 
Ontario,  *Data  collections,  *Climatology, 
Meteorological  data,  Great  lakes,  Distribution  pat- 
terns, Meteorology,  Networks,  Stations,  Weather 
data. 
Identifiers:  *Geostrophic  winds. 

Geostrophic  winds  can  be  calculated  from  an  ob- 
jectively determined  pressure  field  covering  the 
Lake  Ontario  region.  Existing  pressure  data  are  too 
sparse  to  produce  any  but  a  very  gross  pattern  of 
pressure.  The  requirement  for  additional  pressure 
data  was  studied  by  supplementing  the  data  from 
all  pressure  measuring  stations  with  locations  ar- 
bitrarily chosen  to  fill  in  the  areas  of  sparse  data. 
For  a  pressure  pattern  representative  of  a  frontal 
passage,  few  additional  stations  were  necessary  and 
most  of  the  lake  stations  could  be  eliminated 
without  drastically  altering  the  pressure  pattern. 
For  a  lake  anticyclone  pattern,  typical  of  those  that 
produce  lake  breezes,  the  lake  stations  were  vital  to 
the  reproduction  of  the  original  pattern  and  a  large 
amount  of  supplementary  land  station  data  could 
not  reproduce  the  original  pattern  without  the  lake 
data.  (See  also  W72-01094)  (Knapp-USGS) 
W72-02347 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  2.  SOUTH  ATLANTIC 
SLOPE  AND  EASTERN  GULF  OF  MEXICO 
BASINS,  VOLUME  3. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-02348 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  14.  PACIFIC  SLOPE 
BASINS  IN  OREGON  AND  LOWER  COLUMBIA 
RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-02349 


THE     DISTRD3UTION     AND     CONTROL     OF 
MACROPHYTE  BIOMASS  IN  LAKE  WINGRA, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02350 


THE  COASTAL  BENTHIC  FAUNA  OF  LAKE 
ST.  LOUIS  NEAR  MONTREAL  (QUEBEC):  I. 
SOME  GENERAL  DATA, 

Dep.  Sci.,  Biol.,  Univ.,  Montreal,  Ont.,  Can. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-02438 


BIOENERGETIC  STRUCTURE  OF  THE 
ECOSYSTEM  IN  THE  PELAGIC  ZONE  OF 
LAKE  BAIKAL, 

K.  K.  Votintsev. 

ZoolZh50(2):  165-172.  Illus.  1971  (Englsumm). 
Identifiers:  Baikal,  Comephorus-Baicalensis, 
Comephorus-Dybowskii,  Cyclotella,  Ecosystem, 
Energetic,  Epischura-Baicalensis,  Gymnodinium, 
Lake,  Macrohectopus-Branickii,  Melosira,  Pelagic, 
Structure,  Synedra,  USSR,  Zone. 

The  general  quantitative  scheme  of  the  energy  flux 
in  the  ecosystem  of  the  Baikal  Lake  pelagic  zone  is 
given.  The  main  role  in  the  energy  flux  is  played  by 
the  genera  Melosira,  Cyclotella,  Synedra,  Gym- 
nodinium from  phytoplankton,  a  planktonic 
crustacean-phytophage  Epischura  baicalensis, 
Macrohectopus  branickii  from  predatory 
zooplankton  and  Baikal  oilfishes  (Comephorus  bai- 
calensis, C.  dybowskii).--Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02455 


FIRST  REPORT  OF  THE  LAKE  MICHIGAN, 
AND  ADJOINING  LAND  STUDY  COMMISSION 
OF  THE  STATE  OF  ILLINOIS. 

State   of  Illinois,   Lake   Michigan   and   Adjoining 

Land  Study  Commission. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02459 


A  CONTRDJUTION  TO  THE  KNOWLEDGE  OF 
ZOOPLANKTON  IN  LAKE  HANCZA, 

Zakl.  Zool.  Syst.  Dosw.,  Pol.  Adad.  Nauk,  Krakow, 

Pol. 

Waclaw  Kochan. 

Acta  Hydrobiol.  1 3  ( 1 ):  1 1 7- 1 3 1 .  Illus.  Map.  1971 

(Engl  summ). 

Identifiers:  Associations,  Cladocerans,  Copepods, 

Hancza,  Lake,  Plankton,  Poland,  Rotifers. 

Materials  in  this  study  were  collected  in  Lake 
Hancza  from  Aug.  9  to  16,  1966.  The  lake  is  situ- 
ated in  the  Suwalki  Lake  District  (Poland).  Three 
systematic  groups  of  animals  were  examined: 
rotifers,  cladocerans,  and  copepods.  The  study 
showed  that  the  zooplankton  belongs  to  the 
Daphnio-Diaptometum  graciloides  from  the 
Daphnio-Calanidion  lacustre  association,  charac- 
teristic of  oligotrophic  lakes.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02461 


ARTD7ICIAL    LAKES    AND    LAND    SUBDIVI- 
SIONS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02489 


METHOD    FOR    MEASURING    MINERALIZA- 
TION IN  LAKE  SEDIMENTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbiolo- 
gy and  Oceanography. 
Michael  J.  Harrison,  Richard  T.  Wright,  and 
Richard  Y.  Morita. 

Appl  Microbiol.  21  (4):  698-702.  1971. 
Identifiers:    Bacteria,   Lake,   Measuring,   Method, 
Mineralization,  Sediments. 

A  method  is  described  for  measuring  the 
mineralization  of  an  organic  solute  ( 14C-glucose) 
by  the  heterotrophic  indigenous  bacteria  in  lake 
sediments.  Since  there  is  no  suitable  procedure  for 
the  determination  of  in  situ  microbial  activities  in 
sediments,  the  procedure  described  is  probably  the 
best  devised  so  far  and  may  serve  as  a  base  for  a 
more  definitive  procedure. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02498 


A  SPECDZS  LIST  OF  FRESHWATER  ALGAE 
FROM  THE  TAIPING  LAKES,  PERAK, 
MALAYSIA, 

Fish    Culture    Research    Training    Inst.,    Malacca 

(Malaysia). 

Gerald  A.  Prowse,  and  M.  Ratnasabapathy. 


Gard   Bull   (Singapore).  25   (2):    179-187.   Maps. 
1970. 

Identifiers:  Acid,  Algae,  Fresh,  Lakes,  List,  Malay- 
sia, Perak,  Species,  Taiping. 

A  list  of  95  spp.  of  freshwater  algae  is  the  result  of 
collections  in  late  1957  when  the  area  was  fairly 
well  stabilized.  The  waters  of  the  Taiping  Lakes 
sampled  were  clearly  aicd,  the  pH  ranging  from  4 
to  6. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02504 


AN  ECOLOGICAL  STUDY  OF  THE 
MACROPHYTIC  VEGETATION  OF  THE 
DOODHADHARI  LAKE,  RAIPUR,  M.  P.,  INDIA: 
I.  DISTRIBUTION  AND  SEASONAL  CHANGE 
IN  AQUATIC  PLANTX, 

Government  D.S.V.  Sanskrit  Coll.,  Raipur  (India). 
K.  Sankaran  Unni. 

Hydrobiologia.  37  ( 1 ):  139-155.  Illus.  1971. 
Identifiers:    Aquatic,    Distribution,    Doodhadhari, 
Ecological,    India,    Lake,   Macrophytic,    Madhya, 
Plants,    Pradesh,    Raipur,    Seasonal,    Succession, 
Vegetation. 

Permanent  belt  transects  were  run  from  8  stations 
every  month  for  a  year  to  assess  the  seasonal 
change  in  vegetational  composition.  Each  transect 
was  taken  from  the  shore  to  the  maximum  depth.  A 
contour  survey  was  made  and  the  total  area  during 
different  seasons  were  determined.  The  fluctuation 
of  water  level  was  marked  almost  every  fornight  for 
a  year.  The  percentage  frequency  and  percentage 
cover  of  different  species  exhibited  significant 
changes  during  different  seasons.  Except  a  few  sub- 
merged aquatic  plant  species  which  are  perennial 
all  other  species  appear  and  disappear  as  the 
seasons  progress.  The  perennial  species  which  are 
not  much  affected  by  the  seasonal  change  are  ex- 
tensively eaten  by  cattle.  The  pattern  of  succession 
was  outlined. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02573 


BIOLOGY    AND    PRODUCTIVITY    OF    MASS 
SPECIES  OF  CLADOCERA  FROM  THE  KIEV 
RESERVOIR  (IN  RUSSIAN), 
Akademiya       Nauk       URSR,       Kiev.       Instytut 
Hidrobiologii. 

G.  A.  Zhdanova,  and  Y.  Y.  Tseeb. 
Gidrobiol  Zh.  6(1):  43-49.  Illus.   1970.  English 
summary. 

Identifiers:  Biology,  Ceriodaphnia-Pulchella, 
Cladocera,  Daphnia-Cucullata,  Daphnia-Hyalina, 
Diaphanosoma-Brachyurum,  Kiev,  Mass,  Produc- 
tivity, Reservoir,  Species,  USSR,  Vegetation. 

The  biology  and  production  of  mass  species  of 
planktonic  Cladocera  in  the  Kiev  reservoir  in  the 
2nd  and  3rd  years  of  existence  (a  period  of  in- 
creased trophy)  was  studied.  Daphnia  hyalina  was 
found  all  year  round,  reaching  the  highest  number 
at  19-23  degrees.  Monthly  production  was  0.445- 
6.2  g/m  cu.  The  P/B  (Production/Biomass)-coeffi- 
cient  varied  within  the  limits  2.2-4.5,  for  the  season 
it  was  equal  to  17;  D.  cucullata  was  widely  dis- 
tributed in  summer  intensively  propagating  at  22- 
23  degrees.  Production  for  4  months  varied  at  an 
average  within  the  limits  0.246-4.207  g/m  cu.  The 
P/Bcoefficient  was  equal  to  10.8,  the  average  one 
for  the  season- 16;  Diaphanosoma  brachyurum  was 
most  abundant  in  July  and  August.  The  production 
for  4  summer  months  was  3.7-5.2  g/m  cu.  The  P/B- 
coefficient was  1 3,  for  the  season-20;  Ceriodaphnia 
pulchella  was  typical  for  the  littoral  plankton  and 
developed  in  mass  quantity  during  the  1st  years  of 
the  reservoir  existence.  The  most  intensive 
partheno-genetic  reproduction  was  observed  dur- 
ing the  1st  decade  of  July.  Average  monthly 
production  was  0.5-0.6  g/m  cu.  The  P/B-coefficient 
for  the  vegetation  season  was  equal  to  ^.-Copy- 
right 197 1 ,  Biological  Abstracts,  Inc. 
W72-02587 


COMPARATIVE       BACTERIOLOGICAL       IN- 
VESTIGATION   OF   THREE   SHALLOW    HUN- 
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GARIAN  LAKES  WITH  DIFFERENT  TROPHIC 
LEVELS, 

Magyar  Tudomanyos  Akademia,  Tihany.  Biologi- 
cal Research  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-02588 


THE  QUANTITATIVE  PROPORTIONS  OF 
ROTIFERA  PLANKTON  IN  LAKE  BALATON, 
IN  1967, 

Magyar  Tudomanyos  Akademia,  Tihany.  Biologi- 
cal Research  Inst. 
Nora  Zankai,  and  Jeno  E.  Ponyi. 
Ann  Inst  Biol  (Tihany)  Hung  Acad  Sci.  37:  291- 
308.  Illus.  1970.  Russian  summary. 
Identifiers:        Balaton,        Hungary,        Keratella, 
Cochlearis,  Keratella-Cochlearis-Tecta,  Keratella- 
Quadrata,    Lake,    Plankton,    Polyarthra-Vulgaris, 
Ponpholyx-Sulcata,      Populations,      Proportions, 
Quantitative,  Rotifera. 

With  regard  to  the  quantity  of  the  total  Rotifera  sig- 
nificant difference  occurred  between  Keszthely- 
Bay  and  the  open  water  areas  of  the  lake.  The 
average  values  per  section  during  the  whole  period 
of  investigation  in  Kreszthely-Bay  yielded  64  spp./l 
while  for  the  other  sections  ('K'  —  'E')  this  value 
fluctuated  between  125  and  171.  The  24  spp. 
determined  during  the  investigations,  including 
varieties  and  forms  include  5  spp.  (Keratella 
cochlearis,  K.  c.  tecta,  K.  quadrata,  Polyarthra  vul- 
garis and  Pompholyx  sulcata)  regarded  as  the  main 
Rotifera  in  Lake  Balaton.  From  among  these  spe- 
cies the  population  of  K.  quadrata  and  P.  sulcata  in- 
creases once  in  the  whole  area  of  the  lake.  K. 
cochlearis  and  K.  c.  tecta  show  2  maxima  in  the 
middle  part  of  the  lake,  while  towards  the  2  ends  of 
Lake  Balaton  they  show  only  1  maximum. 
Polyarthra  shows  clear  population  increase  twice 
only  in  Keszthely-Bay,  while  in  the  other  parts  of 
the  lake  it  shows  3  maxima.  Maximum  develop- 
ment generally  occurs  in  May,  Aug.  and  Oct.  The 
quantitative  change  of  the  Rotifera  plankton  is  in- 
versely proportional  with  Seechi  (transparency) 
i.e.  it  is  directly  proportional  with  the  concentra- 
tion of  the  formed  foodstuff.  The  double  popula- 
tion increase  of  total  Rotifera  and  the  proliferation 
of  species  indicating  eutrophic  processes  indicate 
that  Lake  Balaton  may  be  classified  among  the 
moderately  eutrophic  waters— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02589 


SHORT  PERIODIC  CHANGES  IN  THE 
MICROBIAL  PLANKTON  QUANTITY  OF 
LAKE  BALATON, 

Magyar  Tudomanyos  Akademia,  Tihany.  Biologi- 
cal Research  Inst. 
JanosOlah. 

Ann  Inst  Biol  (Tihany)  Hung  Acad  Sci.  37:  199- 
207.  Russian  summary. 

Identifiers:  Algal,  Bacteria,  Balaton,  Dynamics, 
Hungary,  Lake,  Microbial,  Periodic,  Plankton, 
Quantity,  Seasonal,  Short,  Stock. 

The  short  periodic  changes  of  the  saprophytic  and 
total  microbial  plankton  varied  according  to 
seasons:  in  winter,  under  the  ice  the  short  periodic 
change  was  not  significant;  in  spring,  with  a  tem- 
perature rise  a  significant  short  periodic  change 
was  observed  even  without  a  decrease  rise  a  signifi- 
cant short  periodic  change  was  observed  even 
without  a  decrease  in  Seechi  transparency  in 
Keszthely-Bay  the  number  of  saprophytes  in- 
creased by  several  magnitudes.  Without  a  Seechi 
decrease  there  was  no  significant  short  periodic 
change;  in  autumn,  the  sudden  decrease  in  trans- 
parency brought  about  pronounced  short  periodic 
changes.  Consequently,  the  short  periodic  changes 
are  due  to  temperature  and  to  the  wind  disturbing 
the  sediment.  In  winter,  under  the  ice  was  a  stabile 
stratification  and  in  the  bottom  layer  the  quantity 
of  the  total  microbial  plankton  (2  times  10  to  the 
6th  power/ml)  surpassed  the  values  measured  in 
spring,  summer  and  autumn.  The  high  number  of 
bacteria  bears  a  close  connection  with  the  winter 
formation  of  the  micro-algal  stock  exceeding  19 


times  10  to  the  6th  power/I.  All  these  conditions 
made  possible  the  development  of  a  significant 
stock  of  zooplankton.  The  mass  proliferation  of 
micro-algae  in  the  reeds  was  lacking  and  the  quan- 
tity of  the  total  microbial  plankton  was  likewise 
smaller,  consequently,  the  number  of  zooplankton 
was  also  low.  The  short  seasonal  investigations  sup- 
port the  previously  observed  spring  maximum  and 
summer-late  summer  minimum  seasonal  dynam- 
ics.--Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02590 


LAKE  MICHIGAN  WATER  QUALITY  TRENDS. 

State   of  Illinois,   Lake   Michigan   and   Adjoining 

Land  Study  Commission. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02594 


ON  THE  VARIATION  OF  THE  CARBON  CON- 
TENT  IN   SEDIMENT  PROFILES   FROM   THE 
LAKE   LOHJANJARVI,  SOUTHERN   FINLAND 
(IN  FINNISH), 
Esa  Kukkonen. 

Geologi.  (9/10):  147-149.  Illus.  Map.  1970  English 
summary. 

Identifiers:  Bacterial,  *Carbon,  Climate,  Finland, 
Lake,  Leaching,  Lohjanjarvi,  Nutrient,  Profiles, 
'Sediment,  Southern. 

The  highest  C  values  were  found  in  sediments 
formed  during  the  cool  and  moist  climatic  stages 
following  the  climatic  optimum.  At  the  time  con- 
siderable amounts  of  humus  were  transported  into 
the  lake.  Leaching  increased  the  nutrient  concen- 
trations in  the  lakewater  and  bacterial  activity.  As  a 
result  the  sediments  formed  are  low  in  C. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-02619 


FISH    OF   THE    VYGONOVSKOE    LAKE    AND 
FISHERY, 

Belorussian  State  Univ.,  Minsk  (USSR). 

F.  N.  Voronin,  and  V.  V.  Krylov. 

Vestn    Zool.    5    (1):    74-79.    Illus.    1971.    (Engl. 

summ.). 

Identifiers:     Abramis-Brama,     Carassius-Auratus- 

Gibelio-,      Fish,      Fishery,      Lake,      Rhodeus-Se- 

riceusAmarus,  USSR,  Vygonovskoe. 

Vygonovskoe  is  the  biggest  lake  in  the  Byelorussian 
Polesie.  Its  area  is  2596  ha.  and  16spp.  of  fish  in- 
habit it.  The  fish  species  belong  to  the  typical 
forms,  except  for  sub-species  Carassius  auratus 
gibelio  (Bloch.)  and  Rhodeus  sericeus  ainarus 
(Bloch.).  In  1953-1954  the  lake  was  supplied  with 
C.  auratus  gibelio  (Bloch).  It  propagated  fast  and 
became  a  dominating  species.  In  1964  the  catches 
of  this  fish  reached  108  kg/ha  or  76%  of  the  total 
catch.  In  the  following  years  there  were  fewer 
catches.  There  is  also  a  small  amount  of  Abramis 
brama  ( L. )  in  the  lake.— Copyright  1 97  1 ,  Biological 
Abstracts,  Inc. 
W72-02659 


FISHINGPRESSURE,  GROWTH  AND 

RECRUITMENT  IN  A  SMALL  HIGH  LAKE, 

Institute  of  Freshwater  Research,  Drottningholm 
(Sweden). 

T.  Lindstrom,  A.  Fagerstrom,  and  K.  J.  Gustafson. 
Rep  Inst  Freshwater  Res  Drottningholm.  50.  100- 
132.  Illus.  1970. 

Identifiers:  Fishing,  Growth,  High,  Lake,  Moun- 
tain, Pressure,  Recruitment,  Salmo-Trutta,  Sal- 
velinus-Alpinus,  Small,  Temperature. 

Increasing  annual  removal  of  trout  (Salmo  trutta) 
and  char  (Salvelinus  alpinus)  from  0.1  km  to  the 
2nd  power  lake  decreased  the  average  size  and  the 
number  per  standard  gill  net.  The  average  growth 
rate  of  trout  increased  (studies  of  char  were  not 
made).  Abundance  of  year  classes  of  trout  was 
positively  correlated  with  May-June  temperatures 
and  with  size  of  spawning  population.  Mark  and 
recapture  estimates  indicated  3  to  4  catchable  char 
and  trout  per  10  m  to  the  2nd  power. -Copyright 
1971,  Biological  Abstracts,  Inc. 


W72-02669 


FISH  OF  LAKE  PILBURG  (AUSTRIA), 

Polish    Academy    of   Sciences,    Krakow.    Zaklad 

Biologii  Wod. 

Wladyslaw  Kolder. 

Acta  Hydrobiol.  12  (4):  329-355.  Illus.  1970  (Engl 

summ). 

Identifiers:  Austria,  Fish,  Fishery,  Lake,  Leuciscus- 

Cephalus,  Perca-Fluviatilis,  Pilburg,  Rutilus-Ruti- 

lus,    Salmo-Irideus,    Salmo-Trutta-Fario,    Salmo- 

Trutta-Lacustris,  Scardinius-Erythrophthalmus. 

In  1966,  limnological  and  ichthyobiological 
research  was  carried  out  on  Lake  Pilburg  (915  m. 
above  sea  level),  Austria,  within  the  framework  of 
ecological  investigations  by  the  Obergurgl  Alpine 
Research  Station  of  Innsbruck  University.  By  fish- 
ing with  net  and  rod,  the  presence  of  7  spp.  of  fish 
was  established  in  the  lake:  roach  (Rutilus  rutilus 
L.),  chub  (Leuciscus  cephalus  L.),  and  red  eye 
(Scardinius  erythrophthalmus  L.)  of  the  carp  fami- 
ly; rainbow  trout  (Salmo  irideus  Gibb.)  and  brown 
trout  (Salmo  trutta  m.  fario  L.)  and  Salmo  trutta  m. 
Lacustris  L.  of  the  Salmonidae  family;  and  finally, 
perch  (Perca  fluviatilis  L.).  The  age  of  the  fish, 
their  growth,  weight  variability,  and  coefficient  of 
condition  were  studied.  On  the  basis  of  the  results 
obtained,  the  future  of  the  fishery  economy  of  the 
lake  and  its  exploitation  were  evaluated.— Copy- 
right 1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02674 


BIOSTIMULATION     AND    ALGAL    GROWTH 
KINETICS  OF  WASTEWATER, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-02690 


ADENOSINE  TRIPHOSPHATE  IN  LAKE  SEDI- 
MENTS: I.  DETERMINATION, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-02695 


ADENOSINE  TRIPHOSPHATE  IN  LAKE  SEDI- 
MENTS: II.  ORIGIN  AND  SIGNIFICANCE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-02696 


PROLONGED  SALMONELLA  CONTAMINA- 
TION OF  A  RECREATIONAL  LAKE  BY  RU- 
NOFF WATERS, 

Wisconsin  Univ.,  Madison.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-02705 


THE  EFFECT  OF  LAKE  REGULATION  ON 
POPULATIONS  OF  CESTODE  PARASITES  OF 
SWEDISH  WHITEFISH  COREGONUS, 

Lund  Univ.  (Sweden).  Dept.  of  Animal  Ecology. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02707 


FISHERY  RESOURCES  OF  THE  STATE  AND 
SCOPE  OF  DEVELOPMENT  OF  FISHERIES  IN 
MADHYA  PRADESH:  I, 

For  primary  bibliographic  entry  see  Field  02F. 
W72-02715 


REPRODUCTION  AND  EARLY  LIFE  HISTORY 
OF  THE  WALLEYE  IN  THE  LAKE  WIN- 
NEBAGO REGION, 

Wisconsin    State    Dept.    of    Natural    Resources, 
Madison. 
G.  R.  Priegel. 

Wis  Dep  Natur  Resour  Tech  Bull.  45.  1-105.  Illus. 
Maps.  1970. 

Identifiers:  Early,  History,  Lake,  Life,  Manage- 
ment, Reproduction,  Spawning,  Stizostedion-Vitre- 
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um-Vitreum,  USA,  *Walleye,  Winnebago,  Wiscon- 
sin. 

The  early  life  history  of  the  walleye  (Stizostedion 
vitreum  vitreum)  in  Lake  Winnebago  and  connect- 
ing waters  was  studied  from  1959  to  1967  to  deter- 
mine factors  affecting  spawning  success,  egg 
development  and  fry  survival.  Spawning  success 
was  influenced  by  the  number,  size  and  condition 
of  available  spawning,  areas,  egg  development  by 
fluctuating  water  levels  and  substrate  types,  and  fry 
survival  by  water  levels  on  the  marshes  and  by  river 
velocity.  Because  spawning  areas  were  large  and 
numerous  and  of  high  quality,  factors  limiting  egg 
development  or  fry  survival  did  not  affect  the 
establishment  of  year  classes  of  walleyes  on  Lake 
Winnebago.  Highest  management  priority  is  the 
state  ownership  of  existing  spawning  marshes. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02741 


LAKE  LADOGA  (LADOZHSKOYE  OZERO), 

S.  V.  Kalesnik. 

Gidrometeoizdat,  Leningrad,  1968.  160  p. 

Descriptors:  *Limnology,  "Lakes,  *Lake 
morphology,  *Lake  morphometry,  Lake  basins, 
Lake  shores,  Climatology,  Water  balance,  Heat 
balance,  Radiation,  Waves  (Water),  Seiches,  Cur- 
rents (Water),  Water  level  fluctuations,  Aquatic 
plants,  Aquatic  animals,  Bottom  sediments,  Water 
quality,  History,  Projects. 

Identifiers:  *USSR,  *Lake  Ladoga,  Leningrad 
Oblast,  Karelia,  Lake  Onega,  Neva  River. 

This  monograph,  prepared  on  the  basis  of  extensive 
investigations  by  the  Laboratory  of  Limnology  of 
Leningrad  State  University,  is  devoted  to  a  study  of 
the  developmental  history  and  the  meteorological, 
physical,  chemical,  and  biological  characteristics  of 
Lake  Ladoga,  the  largest  body  of  water  in  Europe. 
Various  aspects  of  the  nature  of  the  lake  are  ex- 
amined: morphology,  morphometry,  water  and 
heat  balance,  radiation  regime,  surface  waves, 
seiches,  currents,  water  level  fluctuations,  bottom 
sediments,  flora  and  fauna,  etc.  Particular  attention 
is  given  to  the  water-quality  characteristics  of  the 
lake  and  to  the  role  of  biochemical  processes  in  the 
regimes  of  dissolved  gases  and  biogenous  sub- 
stances. The  monograph  concludes  with  a  brief 
historical  account  of  the  economic  exploitation  of 
the  lake  and  shore  area  dating  from  its  first 
colonization  by  Slavs  in  the  Ninth  Century  A.D.  to 
present-day  plans  for  development.  The  text 
material  is  designed  for  use  by  hydrologists,  lim- 
nologists,  geographers  and  all  who  are  concerned 
with  the  scientific  study  of  lake  origins  and  various 
lake  processes.  (Josefson-USGS) 
W72-02773 


LIMNOLOGICAL  STUDY  OF  THE  IRIZAR 
LAKE,  DECEPTION  ISLAND,  SOUTH  SHET- 
LAND, (IN  SPANISH), 

Instituto  Antartico  Argentino,  Buenos  Aires. 

Norberto  L.  Bienati. 

Contrib  Inst  Antart  Argent.  111.  1-36.  Illus.  Maps. 

1967  (English  summary). 

Identifiers:  Deception,  Irizar,  Island,  Lake,  *Lim- 

nological,  Salinity,  Shetland,  South,  Temperature. 

Limnological  studies  were  made  of  the  Irizar  Lake 
on  Deception  Island  (South  Shetland  Islands), 
which  is  also  of  meromictic  origin,  but  unlike  the 
remaining  known  lakes  of  Antarctica  it  is  the  1st 
one  in  which  the  characteristic  property  of  a  cold 
monomictic  lake  was  found,  namely  only  1  period 
of  free  circulation.  On  the  bottom  of  this  lake 
sulphurous  water  of  high  salinity  and  high  tempera- 
ture was  found.  The  bathymetry,  the  thermal  and 
chemical  stratification,  and  biological  contents  of 
the  lake  are  given  and  discussed  with  regard  to  the 
probable  origin  of  the  monimolimnium.  The  obser- 
vations cover  period  from  Feb  to  Oct  1963. --Copy- 
right 1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02793 


MATERIALS  FOR   ECOLOGICAL  STUDY   ON 
LAKE  SUWA:  PRELIMINARY  REPORT, 

Shinshu    Univ.,    Matsumoto    Faculty    of   Science 

(Japan). 

Tokio  Okino,  Hiroshi  Yamagishi,  Haruo  Fukuhara, 

Hidetake  Hayashi,  and  Yoshito  Watanabe. 

Misc  Rep  Res  Inst  Nat  Resour.  71.  40-41.  Maps. 

1969. 

Identifiers:   Ecological,  Japan,   *Lake,   Materials, 

Suwa. 

A  large  number  of  biological  and  limnological  stu- 
dies on  Lake  Suwa  were  made  to  make  clear  the 
relation  between  primary  production  and  the 
decomposition  of  organic  products.  The  surveys 
were  carried  out  mainly  at  a  fixed  station  (5.3  m 
deep)  in  the  off-shore  of  Osaka. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02794 


A     FARIO     'TROUT     FURUNCULOSIS'     SYN- 
DROME DUE  TO  XANTHOMONAS  PISCICOLA 

(NOV.  SP), 

For  primary  bibliographic  entry  see  Field  05C. 

W72-02802 


SHORT  PAPER  ON  THE  ENVIRONMENT  AND 
THE  PHYTOPLANKTON  OF  TWO  TROUT 
PONDS  AT  MIRWART  (UPPER  BELGIUM),  (IN 
FRENCH), 

Brussels      Univ.      (Belgium).      Laboratoire      de 

Botanique  Systematique  et  d'Ecologie. 

Lena  Borsu-Elgman,  and  Jean-Paul  Mommaerts. 

Bull  Soc  Roy  Bot  Belg.  104  (1):  169-172.  1971. 

English  summary. 

Identifiers:      Belgium,      Environment,      Mirwart, 

*Phytoplankton,  Ponds,  Short,  Trout. 

Two  trout  ponds,  one  of  them  being  regularly  en- 
riched, are  compared.  The  inorganic  phosphate 
content  is  higher  in  the  enriched  pond  and  a  shift 
from  oligotrophy  to  mesotrophy  is  observed  in  the 
phytoplankton  composition. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02807 


SEASONAL  DYNAMICS  OF  MICROBENTHOS 
OF  THE  UCHINSKY  WATER  RESERVOIR,  (IN 

RUSSIAN), 

Moscow  State  Univ.  (USSR).  Dept.  of  Invertebrate 
Zoology. 
M.  I.  Sakharova. 

Zool  Zh.  49  (12):  1767-1774.  1970.  English  sum- 
mary. 

Identifiers:  *Benthos,  Cyclopoida,  Dynamics, 
Micro,  Reservoir,  Seasonal,  Uchinsky,  USSR, 
Water. 

Seasonal  changes  of  microbenthos  in  the  Uchinsky 
Water  Reservoir  were  studied  for  2  yr  on  different 
grounds  and  at  different  depths  (4  stations).  The 
quantitative  changes  during  the  year  are  insignifi- 
cant; a  marked  decrease  in  numbers  occurs  only  in 
winter  (in  the  drying  coastal  zone)  and  in  spring 
(everywhere).  Benthic  copepodites  of  pelagic 
Cyclopoida  constitute  a  significant  portion  of 
microbenthos,  especially  in  deeper  regions. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-02811 


TRACE  ELEMENTS  AND  WATER  BLOOM  (IN 

RUSSIAN), 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-02812 


PRIMARY  PRODUCTION  OF  PHYTOPLANK- 
TON AND  DESTRUCTION  OF  ORGANIC  SUB- 
STANCES IN  THE  DUBOSSAR  RESERVOIR. 
(IN  RUSSIAN), 

Kishinev  Botanical  Garden  (USSR). 

V.  M.,  Shalar',  and  G.  G.  Gorbaten'kii. 

Gidrobiol  Zh.  6  (6):   13-19.  Illus.   1970.  English 

summary. 


Identifiers:  •Biomass,  Destruction,  Diatoms,  Du- 
bossar,  Organic,  Photosynthesis,  *  Phytoplankton, 
Primary,  Production,  Protococcaceae,  Reservoir, 
Substances,  USSR. 

Investigations  of  the  Dubossar  reservoir  in  1964- 
1966  showed  peculiarities  of  formation  and 
destruction  of  its  primary  production  in  different 
years  and  seasons.  The  intensity  of  phytoplankton 
photosynthesis  is  different  at  separate  areas  of  the 
reservoir.  With  different  composition  of 
phytoplankton  and  unequal  transparency  of  water 
the  greatest  content  of  02  is  produced  in  the  upper 
part  of  the  reservoir,  where  diatoms  and  Protococ- 
caceae algae  develop.  A  DIRECT  DEPENDENCE 
BETWEEN  BIOMASS  OF  PHYTOPLANKTON 
AND  THE  INTENSITY  OF  PHOTOSYNTHESIS 
WAS  NOT  ESTABLISHED.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02813 


CHANGES  IN  THE  DOWNSTREAM  INSECT 
AND  AMPHIPOD  FAUNA  CAUSED  BY  AN  IM- 
POUNDMENT WITH  A  HYPOLIMNION  DRAIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Entomology. 
William  L.  Hilsenhoff. 

Ann  Entomol  Soc  Amer.  64  (3):  743-746.  Illus. 
1971. 

Identifiers:  *Amphipod,  Chironomus, 

Downstream,  Drain,  Fauna,  Gammarus-Pseudolim- 
naeus,  Hypolimnion,  Impoundment,  "Insect,  Popu- 
lations, Simulium-Vittatum. 

Mill  Creek,  a  small  stream  in  southwestern  Wiscon- 
sin, was  impounded  to  create  a  150-acre  recrea- 
tional lake.  This  action  had  a  pronounced  effect  on 
the  insect  and  amphipod  fauna  of  a  rifle  600  ft 
below  the  damn,  and  also  affected  the  fauna  of  a 
riffle  2  mi.  downstream.  Prior  to  impoundment 
both  riffles  were  inhabited  by  a  diverse  insect  fauna 
that  included  mostly  Ephemeoptera,  Trichoptera, 
Diptera,  and  Coleoptera.  After  impoundment  the 
reduction  of  the  number  of  species  in  the  upstream 
riffle  was  highly  significant,  and  previously  domi- 
nant families  such  as  Baetidae  (Ephemeroptera). 
Hydropsychidae  (Trichoptera),  and  Elmidae 
(Coleoptera)  were  replaced  mostly  by  increased 
populations  of  Simulium  vittatum  Zetterstedt  (Dip- 
tera), Gammarus  pseudolimnaeus  Bousfield  (Am- 
phipoda),  and  Chironomus  and  other  genera  of 
Chironomidae  (Diptera).  The  impoundment  af- 
fected the  downstream  riffle  similarly,  but  to  a 
lesser  degree.  Large  increases  in  P  and  N  concen- 
trations and  increased  siltation  as  a  result  of  im- 
poundment were  probably  the  most  important  fac- 
tors in  altering  the  insect  and  amphipod  popula- 
tions.-Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-02814 


THE  EFFECT  OF  LAS  VEGAS  WASH  EF- 
FLUENT UPON  THE  WATER  QUALITY  IN 
LAKE  MEAD, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineering 
and  Research  Center. 

D.  A.  Hoffman,  P.  R.  Tramutt,  and  F.  C.  Heller. 
Available  from  the  National  Technical  Information 
Service  as  PB-200  137.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  REC-ERC-7 1  - 1 1 ,  Jan  7 1 ,  32p. 

Descriptors:  'Nevada,  *Eutrophication,  *Lakes, 
♦Water  pollution,  Degradation,  Sewage  treatment, 
Nitrogen  compounds,  Phosphorus  compounds, 
Reservoirs,  Algae,  Ground  water,  Nitrates, 
Phosphates,  Las  Vegas  Bay. 

Identifiers:  Dissolved  organic  matter,  Las  Vegas, 
Nevada,  *Lake  Mead,  Las  Vegas  Bay. 

Effluents  from  the  Clark  County  and  Las  Vegas, 
Nev  sewage  treatment  plants  are  the  principal 
sources  of  water  flowing  into  Las  Vegas  Wash. 
Water  in  the  Wash  flows  into  Las  Vegas  Bay,  an 
arm  of  the  Boulder  Basin  reach  of  Lake  Mead.  A 
study  was  conducted  to  determine  the  quality  of 
water  in  Las  Vegas  Wash  and  the  effect  of  that 
water  on  the  water  quality  of  the  lake.  Large 
amounts  of  total  dissolved  solids  and  algae 
nutrients     enter     the     lake     from     the     Wash. 


17 


Field  02— WATER  CYCLE 
Group  2H — Lakes 


hlorophyll  A  values,  indicators  of  algae  blooms, 
were  20e2S  times  higher  in  Las  Vegas  Bay  than  in 
the  control  stations  elsewhere  in  Lake  Mead.  An 
unaccountable  increase  in  cations  and  anions  oc- 
curs in  the  Wash.  The  source  of  uie  addition  is  not 
known  but  may  be  caused  by  unmeasured  ground- 
water inflow.  Methods  of  collections  and  analysis 
for  nitrogen  and  phosphorus  are  described. 
W72-02817 


DISTRIBUTION    PATTERNS    AND   PARTICLE 

SIZE  OF  BOTTOM  SEDIMENTS  IN  THE  TSIM- 

LYANSK    RESERVOIR    (ZAKONOMERNOSTI 

RASPREDELENIYA  I  GRANU- 

LOMETRICHESKIY        SOSTAV        DONNYKH 

GRUNTOV        TSIMLYANSKOGO        VODOK- 

HRANILISHEHA), 

Rostov-on-Don  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02857 


A  LAKE  AS  A  NATURAL  WATER  COMPLEX 
(OZERO  KAK  VODNYY  PRIRODNYY  KOM- 
PLEKS), 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Geografii. 

G.  S.  Shil'krot. 

Akademiya       Nauk      SSSR      Izvestiya,      Seriya 

Geograflcheskaya,  No  2,  p  125-130,  March-April 

1970.  lOref. 

Descriptors:  *  Reviews,  *  Lakes,  *  Bodies  of  water, 
♦Aquatic  environment,  *Aquatic  life,  Earth-water 
interfaces,  Air-water  interfaces,  Littoral,  Shallow 
water,  Deep  water,  Bottom  sediments,  Organic 
matter,  Topography,  Land,  Atmosphere,  Cli- 
matology. 
Identifiers:  *USSR,  Landscapes,  Pelagic. 

The  geographic  literature  of  the  USSR  reflects  a 
growing  tendency  to  regard  lakes  as  elements  of  the 
natural  landscape  and  of  the  geographic  environ- 
ment. A  lake  is  a  body  of  water  inseparably  bound 
to  the  adjoining  atmosphere  and  to  its  bottom.  A 
lake,  because  it  is  a  natural  water  complex,  is 
qualitatively  different  from  a  natural  land  complex, 
and  is  characterized  by  a  spatial  heterogeneity  as 
unique  as  the  development  of  the  factors  which 
form  it.  Water  complexes  are  different  from  land 
complexes  but  can  be  seen  as  analogs  of  land  com- 
plexes. Complete  natural  water  complexes  include 
the  littoral  and  pelagic  components  as  expressions 
of  the  horizontal  differentiation  of  a  water  body. 
Vertical  differentiation  is  expressed  by  each  com- 
ponent of  the  system,  both  in  the  depth  of  water 
masses  and  strata  of  bottom  sediments.  Natural 
water  complexes  should  be  viewed  as  tridimen- 
sional systems,  which  reflect  both  environmental 
and  hydrodynamic  properties.  (Josefson-USGS) 
W72-02858 


AN  ANALYSIS  OF  A  DEEP-WATER  STRUC- 
TURE FOR  THE  GREAT  LAKES, 

United  States  Lake  Survey,  Detroit,  Mich. 
B.  L.  Edge. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  I:  International  As- 
sociation for  Great  Lakes  Research,  p  337-346, 
1970.  9  fig,  19ref. 

Descriptors:    *Waves    (Water),    *Offshore    plat- 
forms, *Loads  (Forces),  *Pressure,  'Great  Lakes, 
Load  distribution. 
Identifiers:  *Wave  forces. 

A  dynamic  wave-soil-structure  system  was 
modelled  within  a  probabilistic  framework,  to 
properly  fulfill  the  opposing  criteria  of  safety  and 
economy  in  the  design  of  a  deepwater  structure. 
Because  waves  on  the  Great  Lakes  are  generally 
random  in  nature,  the  normal  mode  approach  was 
used  to  represent  the  pattern  dynamically  and 
stochastically.  The  Winkler  hypothesis  was  fol- 
lowed to  represent  the  foundation  constraints.  This 
approach  alleviates  the  necessity  of  making  invalid 


assumptions  concerning  the  fixity  of  the  founda- 
tion. The  phase  angle  of  the  deflection  varies 
throughout  the  structure,  and  the  total  deflection  is 
almost  directly  proportional  to  the  strength  of  the 
soil  foundation.  The  spectral  density  of  the 
response  is  very  sensitive  to  the  natural  frequencies 
of  the  soil-structure  system.  (See  also  W72-01094 
thru  W72-01112  and  W72-02879  thru  W72- 
02890)  (Knapp-USGS) 
W72-02878 


SOME  EVIDENCE  OF  METEOROLOGICAL 
RELATED  CHARACTERISTICS  OF  LAKE  SUR- 
FACE TEMPERATURE  STRUCTURE, 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 

F.  C.  Elder,  and  R.  K.  Lane. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  347-359, 
1970.  10  fig,  2  tab,  13ref. 

Descriptors:  *Lake  Ontario,  *Water  temperature, 
♦Remote  sensing,  *Infrared  radiation,  *Water  cir- 
culation, Density,  Density  currents,  Convection, 
Limnology,  Instrumentation,  Mapping,  Meteorolo- 
gy, Air-water  interfaces. 

The  surface  temperature  structure  of  western  Lake 
Ontario  was  mapped  using  an  infrared  scanner  and 
an  infrared  thermometer  on  four  days  during  a  six 
day  period  in  May,  1969.  Spatial  resoltuion  of  the 
infrared  scanner  gave  extreme  detail  in  the  surface 
temperature  structure  and  the  repetition  on  closely 
spaced  days  allowed  determination  of  rates  of 
change  and  persistence  of  the  surface  temperature 
features.  Features  such  as  the  Niagara  River  plume 
were  persistent  throughout  the  six  day  period. 
However,  very  detailed  patterns  showed  evidence 
of  banded,  cellular,  and  rotational  structure.  These 
features  are  associated  with  existence  of  a  correc- 
tively unstable  layer  near  the  surface,  caused  by 
surface  heating  of  water  at  less  than  the  maximum 
density  temperature.  These  surface  features  are 
present  only  in  the  near  absence  of  mechanical 
mixing  and  are,  therefore,  related  to  the  prevailing 
meteorological  conditions.  (See  also  W72-01094 
thru  W72-01112  and  W72-02878  thru  W72- 
02890)  (Knapp-USGS) 
W72-02879 


STATISTICS  OF  GREAT  LAKES  LEVELS, 

United  States  Lake  Survey,  Detroit,  Mich. 
P.C.Liu. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  360-368, 
1970.  6  fig,  2  tab,  8  ref. 

Descriptors:  *Water  level  fluctuations,  'Great 
Lakes,  'Statistics,  Data  collections,  Water  levels, 
Frequency  analysis,  Fourier  analysis.  Distribution 
patterns,  Probability. 

Records  of  monthly  mean  water  levels  are  available 
for  the  Great  Lakes  from  1 860  to  the  present.  The 
probability  distribution  of  annual  as  well  as 
monthly  mean  water-level  data  is  substantially 
Gaussian.  A  modified  Gaussian  distribution  using 
the  successive  terms  of  a  Gram-Charlier  series  im- 
proves the  representation  of  the  data  of  all  the 
Lakes.  The  average  and  probability  distribution  are 
essentially  independent  of  time,  although  some 
standard  deviations  vary  with  time.  The  long-term 
linear  trend  of  these  data  is  insignificantly  small, 
and  the  time  series  is  weakly  stationary.  Spectral 
analysis  of  monthly  water-level  data  in  the  frequen- 
cy range  between  zero  and  six  cycles  per  year  show 
significant  peaks  of  annual  cycles  in  all  the  Lakes. 
Spectra  obtained  by  taking  differences  between  the 
monthly  data  and  the  long-term  average  for  the 
same  months  do  not  contain  any  prominent  peaks. 
Spectral  analysis  of  annual  water-level  data  in  the 
frequency  range  between  zero  and  one-half  cycles 


per  year  suggests  a  long-term  periodic  cycle  of 
eight  years.  (See  also  W72-01094  thru  W72-01 112 
and  W72-02878  thru  W72-02890)  (Knapp-USGS) 
W72-02880 


NUMERICAL  SIMULATION  OF  GREAT  LAKES 
SUMMERTIME  CONDUCTION  INVERSIONS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Geography; 
and  Wisconsin  Univ.,  Milwaukee.  Center  for  Great 
Lakes  Studies. 
W.  A.  Lyons. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  369-387, 
1970.  12  fig,  29  ref. 

Descriptors:  'Advection,  'Meteorology,  'Lake 
Michigan,  'Water  temperature.  Air  temperature. 
Simulation  analysis,  Numerical  analysis.  Profiles, 
Climatology,  Synoptic  analysis,  Lake  breezes,  Air 
circulation,  Heat  transfer. 
Identifiers:  Lake  meteorology. 

Warm  air  advection  over  the  Great  Lakes  during 
early  summer  often  occurs  with  air-water  tempera- 
ture differences  as  large  as  30  deg  C,  resulting  in 
shallow,  but  intense,  inversions  from  downward 
conductive  transport.  A  computer  program  was 
developed  to  solve  the  heat  transfer  equation.  Tem- 
perature profiles  of  advecting  air  columns  are  cal- 
culated as  functions  of  fetch  and  time  from  water 
surface  temperature,  hourly  land  air  temperatures 
and  lapse  rates,  wind  speed,  and  an  estimated  eddy 
conductivity  coefficient.  The  computed  tempera- 
ture profiles  were  compared  with  a  wiresonde  cross 
section  across  Lake  Michigan.  The  layer  experienc- 
ing conductive  cooling  greater  than  1  deg  C  rarely 
exceeds  75-100  m.  Extreme  inversions  of  15  deg 
C/50  m  were  computed  and  confirmed  by  observa- 
tion. Daytime  superadiabatic  layers  over  land  are 
eradicated  and  replaced  by  a  stable  layer  within  a 
10-20  km  fetch.  (See  also  W72-0I094  thro  W72- 
01 1 12  and  W72-02878  thru  W72-02890)  (Knapp- 
USGS) 
W72-02881 


WASTE  HEAT  DISPOSAL  IN  THE  GREAT 
LAKES, 

Waterloo  Univ.   (Ontario).   Dept.  of  Mechanical 
Engineering. 
G.T.  Csanady. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  388-396, 
1970.  2  fig,  10  ref. 

Descriptors:  'Mixing,  'Thermal  pollution,  'Great 
Lakes,  Heated  water,  Mathematical  models,  Path 
of  pollutants,  Diffusion,  Evaporation,  Dispersion, 
Thermal  powerplants,  Nuclear  power  plants. 

A  heat  dissipation  model  was  constructed  from  in- 
formation available  on  surface  heat  flux  and  turbu- 
lent diffusion  in  the  Great  Lakes.  This  model  was 
then  used  to  analyze  dissipation  of  thermal  ef- 
fluents. The  energy  equation  was  applied  to  a  flow- 
ing sheet  of  water,  subject  of  surface  cooling.  This 
reduces  to  a  two-dimensional  diffusion  equation  if 
the  excess  temperature  is  multiplied  by  an  expoten- 
tial-decay  factor.  An  approximate  solution  for  the 
diffusion  uses  Gaussian  plumes  as  elements  of  a 
line-source,  modelling  a  power  station  cooling- 
water  outlet.  Comparison  of  the  decay  of  maximum 
excess  temperature  with  distance  from  the  source 
due  to  surface  cooling  and  mixing  shows  mixing  to 
be  dominant.  (See  also  W72-01094  thru  W72- 
011 12  and  W72-02878  thru  W72-02890)  (Knapp- 
USGS) 
W72-02882 


RAPID       FLUCTUATIONS       OF       CURRENT 
DIRECTION  IN  LAKE  HURON, 

Waterloo  Univ.   (Ontario).   Dept.  of  Mechanical 

Engineering. 

G.T. Csanady, and  M.  Mekinda. 
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Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  397-412, 
1970.  18  fig,  1  tab,4ref. 

Descriptors:    *Currents   (Water),    'Lake   Huron, 
♦Water  circulation,   'Density   currents,   ♦Turbu- 
lence,  Limnology,  Diffusion,   Mixing,  Turbulent 
flow,  Dispersion. 
Identifiers:  Current  fluctuations. 

Current  direction  fluctuations  were  recorded  at  a 
fixed  point  in  Lake  Huron  during  the  summer  of 
1969.  Auto-correlations  and  spectra  were  ob- 
tained, with  some  data  also  available  for  the  cross- 
correlation  between  two  different  measuring 
points.  A  sharp  cutoff  was  found  in  spectral  intensi- 
ty, mostly  in  the  decade  1-10  cycles  per  minute. 
Some  records  were  markedly  periodic,  of  a  period 
too  long  to  be  attributable  to  surface  wave  orbital 
movements,  but  unexpectedly  short  for  internal 
waves,  suggesting  the  presence  of  some  very  sharp 
density  gradients.  (See  also  W72-01094  thru  W72- 
01 1 12  and  W72-02878  thru  W72-02890)  (Knapp- 
USGS) 
W72-02883 


LABORATORY  STUDIES  IN  THE  THERMAL 
BAR, 

British    Columbia    Univ.,    Vancouver.    Inst,    of 
Oceanography. 
G.  H.  Elliot,  and  J.  A.  Elliot. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  413-418, 
1970.  6  fig,  8  ref. 

Descriptors:      *Lakes,      *Limnology,      *Thermal 
stratification,  *Mixing,   *Great  Lakes,  Diffusion, 
Advection,  Convection,  Currents  (Water),  Water 
circulation,  Thermocline. 
Identifiers:  ♦Thermal  bar  (Lakes). 

The  thermal  bar  phenomenon  of  large  fresh  lakes 
was  studied  in  a  quantitative  manner  in  a  laborato- 
ry model.  The  temperature  and  velocity  fields  are 
similar  to  those  observed  in  the  Great  Lakes.  The 
effects  of  variation  of  heat  input,  bottom  slope,  and 
initial  temperature  were  studied.  A  linear  physical 
model  gives  a  reasonable  first  approximation  to  the 
speed  of  the  thermal  bar  in  both  the  experimental 
model  and  the  Great  Lakes.  A  reasonable  first  ap- 
proximation to  the  heat  content  of  a  water  column 
and  the  speed  of  the  bar  for  both  the  tank  and  Lake 
Ontario  can  be  obtained  from  the  assumption  of 
negligible  horizontal  advection  and  diffusion.  In 
both  cases,  in  the  deeper  regions,  most  of  the  heat 
is  carried  by  convective  processes.  These  strong 
vertical  convections  inhibit  horizontal  advection 
and  produce  the  basic  features  of  the  thermal  bar. 
The  influence  of  bottom  irregularities  was  tested  in 
two  experiments.  The  main  influence  was  on  the 
speed  of  the  bar;  advection  produced  an  averaging 
effect  over  the  irregularities.  Otherwise  the  tem- 
perature and  current  structure  were  similar  to  the 
others.  Thus  bottom  irregularities  would  not  be 
considered  primarily  important  in  the  development 
of  the  thermal  bar  in  lakes.  (See  also  W72-01094 
thru  W72-01112  and  W72-02878  thru  W72- 
02890)  (Knapp-USGS) 
W72-02884 


DYE  INJECTION  IN  THE  VICINITY  OF  THE 
THERMOCLINE, 

Waterloo  Univ.  (Ontario).   Dept.  of  Mechanical 
Engineering. 
A.  M.  Hale. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  419-429, 
1970.  14  fig,  5  ref. 

Descriptors:  'Thermocline,  'Lake  Huron, 
♦Tracers,  'Dye  releases,  Tracking  techniques,  Cur- 
rents (Water),  Water  circulation,  Great  Lakes, 


Photography,  Thermal  stratification,  Data  collec- 
tions. 

During  the  summer  of  1969  a  number  of  experi- 
ments utilized  Rhodamine  B  dye,  continuously  in- 
jected at  the  approximate  level  of  the  thermocline 
in  Lake  Huron.  All  of  the  experiments  were  con- 
ducted when  the  winds  were  less  than  IS  kt.  In  all 
cases  the  position  of  the  source  for  the  experiments 
was  in  a  region  of  relatively  strong  temperature 
gradient.  The  maximum  temperature  gradient  mea- 
sured was  17  deg  C/m.  The  gradient  was  usually  in 
the  range  4  to  12  deg  C/m.  The  available  current 
data  indicate  that  the  region  was  a  shear  zone  as 
well.  (See  also  W72-01094  thru  W72-01112  and 
W72-02878  thru  W72-02890)  (Knapp-USGS) 
W72-02885 


A  LIMNOLOGICAL  TOWER  FOR  40  M 
DEPTHS, 

Waterloo  Univ.   (Ontario).  Dept.  of  Mechanical 
Engineering. 
A.M.Hale. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  430-433, 
1970.  1  fig. 

Descriptors:  ♦Limnology,  ♦Equipment,  ♦Offshore 
platforms,  ♦Lakes,  ♦Towers,  Construction,  Instru- 
mentation, Design,  Data  collections,  Great  Lakes. 

The  design  details  and  erection  procedure  are 
given  for  a  47  meter  long  lake  research  tower 
(water  depth  40  m),  which  was  installed  in  Lake 
Huron  during  1969.  Free-fall  anchors  were  em- 
placed  from  a  barge.  A  hinge  is  located  approxi- 
mately 10  m  below  the  surface  to  allow  the  struc- 
ture to  be  removed  from  the  ice-active  region  at  the 
end  of  the  season.  (See  also  W72-01094  thru  W72- 
01112  and  W72-02878  and  W72-02890)  (Knapp- 
USGS) 
W72-02886 


SUMMER  CIRCULATION  PATTERNS  NEAR 
NINE  MILE  POINT,  LAKE  ONTARIO, 

State  Univ.  of  New  York,  Albany.  Dept.  of  At- 
mospheric Sciences. 

D.  R.  Landsberg,  J.  T.  Scott,  and  M.  Fenlon. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  444-452, 
1970.  17  fig,  10ref.OWRRB-008-NY(6). 

Descriptors:   ♦Lake  Ontario,   ♦Currents  (Water), 
♦Water  circulation,  Great  Lakes,  Limnology,  Ed- 
dies, Path  of  pollutants,  Model  studies. 
Identifiers:  ♦Lake  circulation. 

Measurements  of  current  speed  and  direction  by 
current  meter  and  drogues  were  obtained  in  July 
and  August  1969  on  three  buoy  lines  located  near 
East  Nine  Mile  Point  on  the  south  shore  of  Lake 
Ontario.  Transport  was  northeastward,  forming  a 
coastal  current  with  speeds  from  5  to  40  cm/sec. 
The  speed  of  this  current  decreased  rapidly  below 
the  thermocline.  The  coastal  current  was  weaker 
near  Nine  Mile  Point  than  10  to  30  km  west, 
because  it  turns  northward  near  Oswego.  A  near- 
shore  countercurrent  forms  an  eddy  west  of  Nine 
Mile  Point.  (See  also  W72-01094  thru  W72-01 112 
and  W72-02878  thru  W72-02890)  (Knapp-USGS) 
W72-02887 


FALLOUT  RADIONUCLIDES  AS  TRACERS  OF 
LAKE  MIXING, 

Argonne  National  Lab.,  III. 
D.  M.  Nelson,  P.  F.  Gustafson,  and  J.  Sedlet. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  490-494, 
1970.  3  fig,  3  tab. 


Descriptors:  ♦Tracers,  ♦Mixing,  'Lake  Michigan, 
♦Fallout,  Great  Lakes,  Tracking  techniques.  Cur- 
rents (Water),  Water  circulation.  Limnology,  Triti- 
um, Radioisotopes. 
Identifiers:  ♦Lake  circulation. 

The  concentrations  of  Zr-95,  Ru-106,  and  Ce-144 
were  determined  in  eight  large  samplings  of  Lake 
Michigan  surface  waters  between  Grand  Haven, 
Michigan— Chicago,  Illinois— Milwaukee,  Wiscon- 
sin on  6  and  7  October,  1969.  The  samples  were 
collected  by  forcing  approximately  one  cubic 
meter  of  water  through  an  ion  exchange  resin-filter. 
The  observed  uniform  horizontal  distribution  of 
these  fallout  nuclides  points  up  their  value  as 
tracers  of  vertical  transport  within  the  Great  Lakes. 
Three  samples  from  depths  of  25,  30  and  55  (ther- 
mocline depth  was  17  m)  showed  concentrations 
one  half  to  one  third  those  at  the  surface.  The  de- 
tection of  naturally  produced  Be-7  allows  further 
transport  studies  to  be  conducted  even  in  the 
absence  of  weapons  test  debris.  Whole  water  sam- 
ples at  various  locations  and  depths  were  taken  for 
tritium  determination,  and  the  uniform  results 
show  complete  long-term  mixing  within  the  Lake. 
(See  also  W72-01094  thru  W72-01 1 12  and  W72- 
02878  thru  W72-02890)  (Knapp-USGS) 
W72-02888 


NON-LINEAR  RESONANCES  BETWEEN  KEL- 
VIN WAVES  IN  LAKE  MICHIGAN, 

United  States  Lake  Survey,  Detroit,  Mich. 
J.  H.  Saylor. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  508-528, 
1970.  3  fig,  Href. 

Descriptors:    ♦Seiches,   'Lake   Michigan,   ♦Ther- 
mocline, Thermal  stratification,  Waves  (Water), 
Great  Lakes,  Mathematical  studies. 
Identifiers:    ♦Kelvin    waves,    ♦Wave    interactions 
(Water). 

Solution  of  the  linear,  shallow-water  wave  problem 
in  an  infinitely-long,  rotating,  rectangular  channel 
gives  the  Kelvin  waves  as  one  of  the  normal-mode 
seiches.  In  a  linear  model,  these  waves  propagate 
independently  of  each  other  but  in  a  non-linear 
model  they  interact.  Resonances  involving  three  in- 
teracting waves  were  investigated  by  taking  into  ac- 
count the  quadratic,  non-linear  terms.  Both  surface 
and  internal  waves  in  Lake  Michigan  have  been 
described  previously  in  terms  of  Kelvin  waves. 
Rapid,  resonant  exchanges  of  wave  energy  occur 
between  surface  waves  independent  of  the  internal 
motions.  Possible  resonances  also  involve  a  pair  of 
oppositely-propagating  surface  waves  with  a  single 
internal  wave.  They  occur  with  internal  propagat- 
ing principally  in  only  one  direction  along  the  chan- 
nel axis.  (See  also  W72-01094  thru  W72-01112 
and  W72-02878  thru  W72-02890)  (Knapp-USGS) 
W72-02889 


MASS  OSCILLATION  STUDY  OF  CAYUGA 
LAKE,  N.Y., 

State  Univ.  of  New  York,  Buffalo.  Dept.  of  Biology. 
K.  M.  Stewart,  and  R.  R.  Rumer. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  540-551, 
1970.  8  fig,  1  tab,  18  ref. 

Descriptors:  'Seiches,  4Water  circulation,  ♦Path  of 

pollutants,  ♦Lakes,  4New  York,  Waves  (Water), 

Model     studies,     Hydraulic     models,     Currents 

(Water). 

Identifiers:  ♦Cayuga  Lake  (NY). 

Analytical,  experimental,  and  field  investigations  of 
the  nature  of  mass  oscillation  in  Cayuga  Lake,  New 
York  were  made  in  conjunction  with  a  physical 
model  of  Cayuga  Lake  having  a  horizontal  scale 
ratio  of  1 : 1 5,000  and  a  vertical  scale  ratio  of  1 :333. 
Actual  prototype   data  were  compared  with  the 
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analytical  and  experimental  results.  Seiche- 
generated  lake  circulation  may  have  a  significant 
effect  on  the  mixing  and  dilution  of  liquid  wastes 
introduced  into  the  Lake.  Substantive  information 
from  the  three  separate  investigations  has  aided  in 
the  understanding  of  mass  oscillations.  (See  also 
W72-01094  thru  W72-01 1 12  and  W72-02878  thru 
W72-02889)  (Knapp-USGS) 
W72-02890 


THE  ROLE  OF  THE  WARM-WATER  COM- 
PLEX OF  ZOOPLANKTON  DURING  THE 
PERIOD  UNDER  THE  ICE  AT  SOME  IVANO- 
-ARAKHLEISK  LAKES, 

V.  P.  Gorlachev. 

Zap  Zabaik  Fil  Geogr  O-Va  SSSR.  40.  124-125. 

1970.  Translated  from   Ref  Zh   Biol,   1970,  No. 

8U130. 

Identifiers:  Arakhleisk,  Asplanchna-Herricki,  As- 

planchna-Priodonta,  Complex,  Conochilus-Unicor- 

nis,  Daphnia-Longispina,  Ice,  Ivano,  Lakes,  Period, 

Plankton,  Under,  USSR,  Warm. 

The  number  of  zooplankton  during  the  ice  period 
usually  depends  on  the  development  of  the  cold- 
water  aggregation.  However,  along  with  the  cold- 
water  species,  in  eutrophic  lakes  of  the  Ivano-Alek- 
seisk  group  considerable  development  is  achieved, 
especially  in  Nov.  and  Dec,  by  the  thermophilic 
species  (Daphnia  longispina,  Asplanchna  herricki, 
A.  priodonta,  and  Conochilus  unicornis).  When 
added  together,  the  cold-water  and  warm-water 
complexes  may  produce  a  biomass  during  the  ice- 
over  period  which  exceeds  the  maximum  summer 
value.  Additional  studies  showed  that  the  thermo- 
philic species  develop  in  winter  and  produce  a 
population  increment,  although  at  very  slow  rates.- 
-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02891 


UNIQUE  CONDITION  UNDER  THE  ICE  OF 
LAKES  OF  THE  TRANSBAIKAL  AND  THEIR 
ROLE  IN  INCREASING  BIOLOGICAL 
PRODUCTIVITY, 

B.  A.  Shishkin. 

Zap  Zabaik  Fil  Geogr  O-Va  SSSR.  40.   117-119. 

1970.  Translated  from  Ref  Zh  Biol,  1970,  No. 
8U120. 

Identifiers:  Algae,  Biological,  Ice,  Lakes,  Pond- 
weed-M,  Productivity,  Transbaikal,  USSR. 

The  Ivanovo-Arakhleisk  lakes  of  the  Transbaikal 
are  not  inferior  with  respect  to  most  of  the  varia- 
bles of  biological  productivity,  and  in  some  cases 
they  even  surpass  lakes  of  the  European  USSR. 
This  is  explained  by  features  of  the  winter  regime  of 
the  lakes,  primarily  the  large  amount  of  light  under 
the  ice.  A  high  level  of  solar  radiation  and  crystal- 
line ice  free  of  snow  cover  make  possible  the  winter 
growth  of  the  phytomicrobenthos,  charophytic  al- 
gae, pondweed,  and  the  like.  This  growth  of  vegeta- 
tion under  the  ice  has  a  substantial  effect  on  the  an- 
nual limnological  cycle.  Large  amounts  of  organic 
matter  are  formed  in  addition  to  that  created  in 
summer,  and  this  has  a  favorable  effect  on  the 
production  of  subsequent  trophic  levels.  It  is  sug- 
gested that  the  features  of  the  winter  regime  of  the 
Ivanovo-Arakhleisk  lakes  are  also  characteristic  of 
other  shallow  lakes  of  the  Transbaikal.—Copyright 

197 1 ,  Biological  Abstracts,  Inc. 
W72-02892 


METHOD  OF  CALCULATING  PRIMARY 
PRODUCTION  AND  DESTRUCTION  IN  LAKES 
DURING  THE  ICE  PERIOD, 

B.  A.  Shishkin,  and  E.  I.  Bondareva. 

Zap  Zabaik  Fil  Geogr  O-Va  SSSR.  40.   120-122. 

1970.  Translated  from   Ref  Zh   Biol,    1970,  No. 

8U118. 

Identifiers:      Algae,      Calculating,      Destruction, 

Duckweed-M,  Ice,  Lakes,  Method,  Mosses,  Period, 

Primary,  Production. 

Brief  descriptions  are  given  of  the  determinations 
of  the  production/destruction  coefficient  of  the 
bottom  vegetation  which  were  used  in  studying  the 


methods.  The  vegetation  included  ivy-leaved 
duckweed,  charophytic  and  filamentous  algae,  and 
mosses.  Also  described  are  the  production  by  the 
microphytobenthos  and  the  02  consumption  by  the 
bottom.— Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02893 


A   COMPARISON   OF  PHOTOSYNTHESIS   BY 
PLANKTON  IN  DIFFERENT  LATVIAN  LAKES, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-02899 


FOOD  OF  THE  CHANNEL  CATFISH  (ICTALU- 
RUS  PUNCTATUS)  IN  A  SOUTHERN  GREAT 
PLAINS  RESERVOIR, 

Oklahoma  Cooperative  Fishery  Unit.,  Stillwater. 
Ambrose  Jearld,  Jr.,  and  Bradford  E.  Brown. 
Amer  Midland  Natur.  86(1):  110-115.  1971. 
Identifiers:  Catfish,  Channel,  Detritus,  Fish,  Food, 
Great,  Ictalurus-Punctatus,  Insects,  Invertebrates, 
Plains,  Reservoir,  Southern. 

Stomach  contents  were  examined  of  196  channel 
catfish  collected  from  Oct.  1967  through  Aug. 
1969.  Insects,  fish  and  detritus  were  most 
frequently  found  in  the  stomachs.  Channel  catfish 
smaller  than  300  mm  (total  length)  fed  primarily 
on  invertebrates.  Larger  fish  were  piscivorous.— 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-02906 


FISH  FROM  THE  LAKES  OF  THE  TIT-ARY 

ISLAND  AND  THEIR  USE, 

Y.  P.  Larionov. 

Tr  Yakutsk  Otd   Sib   Nauchno-Issled   Inst   Rybn 

Khoz.  3.  164-173.  1969.  Translated  from  Ref  Zh 

Biol,  1970.  No.  4192. 

Identifiers:  Coregonus-Lavaretus-Pidschian, 

Coregonus-Nasus,  Coregonus-Peled,  Fish,  Island, 

Lakes,     Productivity,     Prosopium-Cylindraceum- 

Leucichthys,  Tit-Ary,  USSR. 

In  the  Tit-Ari  Island  on  Lena  River,  there  are  over 
30  lakes  of  thermo-karst  origin  with  a  general  area 
of  500  ha.  The  nutritional  base  of  the  lakes  is  poor. 
Seven  lakes  were  studied.  Coregonus  peled  popu- 
lates nearly  all  the  lakes  and  is  characterized  by  a 
slow  growth  rate.  Mass  spawning  occurs  in  Nov. 
Fecundity  varies  in  the  range  of  14-49.7  thousand. 
C.  lavaretus  pidschian  was  found  in  5  lakes  where  it 
prevailed  over  other  fish.  Its  spawning  occurs  earli- 
er than  in  C.  peled.  C.  nasus  inhabits  all  of  the  stu- 
died bodies  of  water  and  for  spawning  goes  into  the 
river.  Prosopium  cylindraceum  constantly  inhabits 
and  spawns  in  the  lakes  from  Oct.  15  to  Nov.  1.  Its 
fecundity  is  7.3  to  10.7  thousand  eggs.  Fish  of  the 
subgenus  Leucichthys  of  the  genus  Coregonus  were 
found  in  2  lakes.  Fish  productivity  of  the  studied 
lakes  was  3-4  kg/ha. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02908 


THE  LIFE  HISTORIES  AND  TROPHIC  RELA- 
TIONSHIPS OF  THE  TRICHOPTERA  OF 
MARION  LAKE,  BRITISH  COLUMBIA, 

British  Columbia  Univ.,  Vancouver.  Inst,  of  Animal 

Resources  and  Ecology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-02919 


AN    ECOLOGICAL    STUDY    OF    BANKSIOLA 
CROTCHI  BANKS  (TRICHOPTERA, 

PHRYGANEIDAE)        IN        MARION        LAKE, 
BRITISH  COLUMBIA, 

British  Columbia  Univ.,  Vancouver.  Inst,  of  Animal 
Resources  and  Ecology. 
Michael  J.  Winterboum. 
CanJZool.  49  (5):  637-645.  Illus.  1971. 
Identifiers:    Banksiola-Crotchi,    British-Columbia, 
Budget,  Canada,  Ecological,  Energy,  Feeding,  His- 
tory, Lake,  Larval,  Life,  Marion,  Phryganeidae, 
Trichoptera. 


The  life  history  and  feeding  relationships  of  larvae 
of  the  phryganeid  caddisfly  B.  crotchi  were  in- 
vestigated in  Marion  Lake,  British  Columbia.  Eggs 
were  laid  on  submerged  vegetation  in  fall,  larval 
growth  was  rapid  in  fall  and  spring,  and  adults  were 
present  from  July  to  Sept.  Larvae  in  instars  2  to  4 
fed  primarily  on  filamentous  algae  but  in  the  final 
(5th)  instar,  and  to  a  lesser  extent  in  the  4th,  larvae 
were  predaceous.  Feeding  rates  of  larvae  were  ex- 
amined in  the  laboratory  and  the  efficiency  with 
which  algae  were  used  as  food  was  investigated.  A 
larval  energy  budget  was  constructed  from  field 
and  laboratory  data. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02920 


21.  Water  in  Plants 


FLORA  AND  FAUNA  OF  THE  LAPTICI  PEAT- 
-BOG  IN  THE  BUCEGI  MOUNTAINS, 

Inst.  Biol.  Traian  Savulescu,'  Bucharest,  Rom. 

Stoica  Godeanu. 

Ocrotirea  Natur.  14  ( 1 ):  41-48.  Illus.  1970.  English 

summary. 

Identifiers:   Bog,   Bucegi,   Fauna,   Flora,   Laptici, 

Mountains,  Peat,  Romania. 

A  comprehensive  study  was  made  of  Laptici,  the 
only  peat-bog  in  the  Bucegi  Mountains.  The  geo- 
graphical situation,  geology,  flora  and  vegetation 
are  presented  according  to  bibliographic  data.  The 
ranges  of  variation  of  the  chemical  composition  of 
the  waters  are  presented  for  the  1st  time.  The  plant 
and  animal  spp.  in  the  waters  are  listed,  as  well  as 
the  animals  in  the  brooks  which  cross  the  peat-bog. 
Although  it  is  small  and  isolated  from  the  Romani- 
an areas  with  many  large  peat-bogs,  its  flora  has 
some  rare  northern  spp.  and  its  fauna  is  rich  and 
differs  from  other  peat-bogs.  The  fauna  of  the 
brooks  crossing  it  have  usual  mountain  spp.  The 
mutual  influence  between  the  peat-bog  and  the  en- 
vironment is  analyzed. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02449 


THE  ECOLOGY  AND  DISTRIBUTION  OF 
PROMENETUS  EXACUOSUS  SAY  (GAS- 
TROPODA:PLANORBIDAE)  IN  SOUTHERN 
MANITOBA, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 
Eva  Pip,  and  William  F.  Paulishyn. 
CanJZool.  49  (3)  367-372.  Illus.  Maps.  1971. 
Identifiers:  Canada,   Distribution,   Ecology,  Gas- 
tropoda, Manitoba,  Planorbidae,  Promenetus-Ex- 
acuosus,  Southern,  Sulfate,  Temperature. 

Promenetus  exacuous  inhabits  limited  environ- 
ments in  southern  Manitoba.  Shallow  water  depth 
and  vegetation  seem  to  be  important  factors  affect- 
ing geographic  distribution.  Except  for  extremes, 
temperature,  substrate,  and  type  of  water  body  ap- 
pear to  have  little  effect.  P.  exacuous  generally  ap- 
pears to  prefer  water  with  relatively  low  sulfate 
concentrations.  The  effect  of  sulfate  concentration 
on  population  fluctuation  is  not  well  understood. 
Several  other  gastropods  are  usually  associated 
with  P.  exacuous,  but  none  duplicates  its  distribu- 
tion in  southern  Manitoba.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02502 


STUDIES  ON  THE  ACTINOMYCETES  FOUND 
IN  THE  OOZE  OF  SOME  GLACIAL  LAKES,  (IN 
FRENCH), 

C.  Moruzi,  and  I.  Balinschi. 

Rev  Mycol  (Paris).  34  (5):  376-384.  Illus.  1970. 

English  summary. 

Identifiers:  Actinomyces-Alboflavus,  Actinomyces- 

Annulatus,  Actinomyces-Candidus,  Actinomyces- 

Globisporus,  Actinomyces-Griseus,  Actinomyces- 

Longisporus,       Actinomyces-Mirabilis,       Actino- 

myces-Roseolus,   Actinomycetes,  Glacial,   Lakes, 

Ooze,  Romania. 
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Eight  species  of  actinomycetes  (Actinomyces  can- 
didus,  A.  griseus,  A.  globisporus,  A.  alboflavus,  A. 
longisporus,  A.  roseolus,  A.  mirabilis  and  A.  annu- 
laris) isolated  from  the  mud  and  sand  of  4  lakes  of 
glacial  origin  (Bucura,  Zanoaga,  Galesul  and  Suri- 
anul)  are  discussed.  All  of  them  are  new  in  the 
microflora  of  the  Socialist-Republic  of  Romania. 
The  results  of  research  into  the  morpho-biochemis- 
try  and  the  antagonistic  action  of  these  species  are 
presented.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02505 


CILIATA    OF    THE    BOTTOM    OF    REARING 
FISHPONDS  IN  THE  GOLYSZ  COMPLEX, 

Polish    Academy    of   Sciences,    Krakow.    Zaklad 

Biologii  Wod. 

Elzibieta  Grabacka. 

Acta  Hydrobiol.   13  (1):  5-28.  Illus.  1971.  (Pol. 

summ.). 

Identifiers:  Bottom,  Ciliata,  Complex,  Fertilizers, 

Fishponds,  Golysz,  Poland,  Rearing. 

In  1963-1964  investigations  were  carried  out  on 
the  microfauna  of  the  bottom  mud  of  10  artificial 
fishponds  of  the  Golysz  Complex  of  Experimental 
Farms  with  particular  attention  to  the  Ciliata. 
Qualitative  (184  Ciliata  spp.  reported)  as  well  as 
quantitative  studies  in  which  the  variations  in  the 
numbers  of  the  Ciliata  population  during  the  whole 
growing  season  were  noted.  The  most  abundant 
and  greatly  varied  microfauna  was  found  in  the 
ponds  of  the  Golysz  Farm,  which  had  been  inten- 
sively manured  with  mineral  (composite)  fertil- 
izers.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02516 


ROLE  OF  XYLEM   PARENCHYMA  IN   MAIN- 
TAINING THE  WATER  BALANCE  OF  TREES, 

Szkola  Glowna  Gospodarstwa  Wiejskiego,  Warsaw 
(Poland).  Dept.  of  Forest  Botany. 
T.  J.  Wodzicki,  and  C.  L.  Brown. 
ActaSoc  Bot  Pol.  39  (3):  617-622.  1970. 
Identifiers:    Balance,    Maintaining,    Parenchyma, 
Trees,  Xylem. 

Even  though  much  more  research  needs  to  be  done 
on  the  role  of  living  cells  in  maintaining  the  water 
balance  of  trees,  it  appears  that  the  cohesion-trans- 
pirational  forces  operating  during  successive  diur- 
nal cycles  can  be  maintained  indefinitely  only  when 
alternating  with  the  often  obscure  but  equally  im- 
portant functions  of  living  cells.--Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02540 


AN  ANNOTATED  LIST  OF  STREAM  INVER- 
TEBRATES COLLECTED  FROM  GRAND 
TETON  NATIONAL  PARK,  WYOMING, 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology. 
Richard  L.  Kroger. 

UnivWyoPubl.  36(1):  1-14.  Map.  1970. 
Identifiers:   Annotated,  Collected,  Grand,  Inver- 
tebrates,   List,    National,    Park,    Stream,    Teton, 
Wyoming. 

This  annotated  list  (188  forms)  is  based  upon  the 
analysis  of  310  Surber  footsquare,  96-hourly  drift, 
and  a  large  number  of  qualitative  samples  of  the 
major  invertebrates  from  large  streams  in  Teton 
County,  Wyoming,  USA.  Description  of  the  Snake 
River  and  tributatires  and  habitats  yielding  the 
samples  are  discussed.  Abundance  estimates  are 
given  for  each  taxon. --Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02558 


OXYGEN    REGIME    OF    CUCURBITA    PEPO 

ROOTS  IN  WATER  CULTURES,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 

Physiology. 

B.  B.  Vartapetyan,  and  N.  G.  Davtyan. 

Agrokhimiya  5.  93-96.  Illus.  1970. 

Identifiers:  Cucurbita-Pepo-D,  Cultures,  Oxygen, 

Polarography,  Regime,  Roots. 


The  polarographic  method  of  determining  oxygen 
made  it  possible  to  explain  the  topography  of  dis- 
tribution and  consumption  of  oxygen  in  the  rhizo- 
sphere  of  plants  under  conditions  of  water  cultures. 
Findings  very  graphically  demonstrate  that  the 
usually  accepted  forms  of  aeration  of  roots  in  work- 
ing with  water  cultures  are  much  lower  than  the  op- 
timal conditions  for  the  oxygen  supply  of  roots. 
Results  of  this  study  should  be  applied  for  growing 
plants  in  water  cultures  and  for  developing  the  op- 
timal oxygen  regime  for  roots  in  hydroponics. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02559 


GROWTH  AND  DEVELOPMENT  OF  QUERCUS 
ROBUR  L.  IN  PURE  AND  MIXED  NEST  CUL- 
TURES ON  LARGE  HOLLOWS  OF  THE  CASPI- 
AN LOWLANDS,  (IN  RUSSIAN), 
B.  A.  Osokin. 

Uch  Zap  Leningrad  Gos  Pedagog  Inst  Im  A  I  Gert- 
sena.  333:  198-205.  1968. 

Identifiers:  Amelanchier-D,  Apple-D,  Ash-D, 
Caspian,  Competition,  Cultures,  Currant-D, 
Development,  Growth,  Height,  Hollows,  Lowlands, 
Maple-D,  Mixed,  Nest,  Oak-D,  Pure,  Quercus 
Robur-D,  Root,  Serviceberry-D,  Stands,  Tatarian, 
USSR. 

Investigations  were  conducted  on  1 1-13-yr-old  oak 
stands.  The  mixture  types  were  the  following:  pure 
nest  sowing  of  oak,  oak-serviceberry  (Amelanchi- 
er)-ash,  -oak;  3— oak-currant-apple-currant-oak;  4- 
-oak-Tatarian  maple-oak.  Depending  on  the  mix- 
ture type,  the  root  systems  of  oak  penetrated  to  a 
depth  of  360-520  cm  and  the  mean  height  varied 
from  330  to  470  cm.  Best  height  and  survival/unit 
area  of  oak  occurred  in  a  mixed  stand  with  Tatarian 
maple.  Delayed  growth  of  oak  in  mixed  stand  with 
currant  and  apple,  occurs  because  of  root  competi- 
tion by  the  roots  of  currant.  Oak  roots  develop 
better  with  soil  cultivation  according  to  the  clear 
fallow  system.  The  root  system  of  oak  growing  with 
Tatarian  maple,  ash  and  serviceberry  is  not  adver- 
sely affected  by  those  of  the  associated  species, 
although  the  total  volume  of  oak  roots  is  reduced  in 
such  a  mixture  by  half.  Intense  root  and  top  growth 
of  maple,  serviceberry,  and  ash  intensified  the  dif- 
ferentiation of  oak.  In  regions  with  dry  climate, 
nest  sowings  of  oak  with  dense  planting  of  as- 
sociated species  are  not  suitable  because  they 
disturb  the  water  regime  of  oak  and  delay  its 
growth. -Copy right  1971,  Biological  Abstracts,  Inc. 
W72-02564 


ROOT   DISTRIBUTION    OF   A    PLANTATION- 
-GROWN  RED  PINE  IN  AN  OUTWASH  SOIL, 

Syracuse  Univ.,  N.Y. 

Albert  L.  Leaf,  Raymond  E.  Leonard,  and  John  V. 

Berglund. 

Ecology  52  ( 1 ):  153-158.  Illus.  1971. 

Identifiers:  Distribution,  Grown,  Outwash,  Pine-G, 

Pinus-Resinosa-G,  Plantation,  Red,  Root,  Soil. 

Root  distribution  and  mass  of  a  single  dominant 
sample  tree  (17  m  high,  20  cm  diameter)  in  a  39- 
yr-old  Pinus  resinosa  Ait.  plantation  supported  by  a 
deep,  stratified,  outwash  sandy  soil  were  related  to 
soil  horizonation  characteristics  and  above  ground 
tree  components  (foliage,  branches,  bolebark,  and 
bolebark,  and  bolewood).  Root-depth  penetration 
terminated  in  a  great  number  of  fine  roots  in  a 
thick,  very  fine  sandy-silty  stratum  below  the 
coarser  textured  solum  at  2.7  m.  Lateral  root  dis- 
tribution was  extremely  variable;  the  maximum 
radial  extent  was  approximately  9  m  from  the 
stump.  Total  root  weight  was  approximately  twice 
the  total  needle  weight. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02569 


SOME  OBSERVATIONS  ON  THE  BIOLOGY 
AND  LIFE-HISTORY  OF  NANDUS  NANDUS 
(HAMILTON), 

Central  Inland  Fisheries  Research  Inst.,  Hazaribagh 
(India).  Central  Inland  Fisheries  Research  Unit. 
S.  Parameswaran,  S.  Radhakrishnan,  and  C. 
Selvaraj. 


Proc  Indian  Acad  Sci  Sect  B.  73  (3):  132-147.  Illus. 
1971. 

Identifiers:  Biology,  Breeding,  Egg,  History,  Incu- 
bation, Life,  Nandus-Nandus,  Nursery,  Pest,  Pond. 

In  Assam,  the  minor  predatory  fish,  N.  nandus 
(Hamilton),  matures  by  the  middle  of  March  and 
its  breeding  season  extends  from  late  March  to  the 
middle  of  July.  The  sexes  can  be  distinguished  ex- 
ternally during  the  breeding  season,  by  the  dif- 
ference in  the  general  coloration.  The  mature 
ovarian  eggs  measure  0.595  to  0.663  mm  in  diame- 
ter. The  fecundity  of  the  fish  (length  range:  75  to 
138  mm)  ranged  from  1573  to  23,546.  Mature  fish 
were  induced  to  breed  by  the  administation  of  carp 
pituitary  hormones  and  the  life-history,  from  the 
1st  cleavage  to  1 1 ,328  mm  post-larva,  was  studied. 
The  fertilized,  swollen  eggs,  having  an  average 
diameter  of  0.799  mm,  are  spherical,  adhesive  and 
yellowish  in  color  with  a  central,  spherical  oil 
globule.  At  a  water  temperature  of  20  to  22. 3C,  the 
period  of  incubation  is  about  36  to  37  hr.  The 
newly  hatched  larva  measuring  2.070  mm  in  length 
has  3  characteristic  vertical  bands  and  pigmented 
eyes.  It  is  devoid  of  mouth  and  pectoral  fins.  In  the 
4  days'  old  larva,  measuring  3.291  mm  in  length, 
the  yolk  is  completely  absorbed.  The  fins  are  fully 
formed  and  all  the  adult  characters  attained,  when 
the  post-larva  is  about  19  days'  old  and  measures 
11.328  mm  in  length.  The  fish  has  a  planktonic 
feed  in  the  post-larval  stage.  It  is  predominantly  in- 
sectivorous and  piscivorous  in  dietary  habits  in  the 
juvenile  and  adult  stages  respectively.  The  predato- 
ry habit  of  the  fish  warrants  its  eradication  from 
nursery  ponds.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02570 


ECOLOGICAL  STUDIES  IN  THE  PLANKTON 
OF  CERTAIN  FRESHWATER  PONDS  OF 
HYDERBAD-INDIA:  II.  PHYTOPLANKTON:  I, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 
Botany. 
G.  Seenayya. 

Hydrobiologia.  37  ( 1 ):  55-88.  Illus.  1971. 
Identifiers:  Chorococcales,  Desmids,  Ditaoms,  Dis- 
solved,    Ecological,     Fresh,     Hyderabad,     India, 
Nitrates,  Oxygen,  pH,  Phyto,  Plankton,  Pollution, 
Ponds,  Volvocales. 

The  distribution  and  periodicity  of  Volvocales, 
Chlorococcales,  Desmids,  Euglenineae  and  other 
phytoplankton  is  discussed.  Of  the  3  ponds  studied, 
the  polluted  pond  had  the  densest  population  com- 
prised of  Volvocales,  Chlorococcales,  Myx- 
ophyceae  and  Euglenineae.  Blue-greens  were  par- 
ticularly abundant  in  alkaline  waters  (pH  8.69) 
which  were  rich  in  nitrates  and  dissolved  oxygen. 
The  ponds  with  diatoms  and  desmids  were  less  pol- 
luted. Attention  was  paid  to  the  ecology  of  in- 
dividual species  as  far  as  possible.— Copyright  197 1 , 
Biological  Abstracts,  Inc. 
W72-02572 


CERTAIN  PROBLEMS  CONCERNED  WITH 
THE  METHODS  OF  ESTIMATING  THE 
BIOMASS  OF  PHYTOPLANKTON,  (IN  RUS- 
SIAN), 

Akademiya  Nauk  SSSR,  Leningrad.  Botanicheskii 
Institut. 

I.  V.  Makarova,  and  L.  O.  Pichkily. 
Bot.  Zh.  55(10):  1488-1494.  Illus.  1970. 
Identifiers:  Aral,  Biomass,  Cell,  Methods,  Phyto, 
Plankton,  Sea,  Shape,  USSR,  Weight. 

Data  from  literature  on  the  method  of  determining 
the  biomass  of  phytoplankton  is  given.  On  the  basis 
of  original  material  from  the  study  of  phytoplank- 
ton in  the  Aral  Sea,  weights  and  cell  shapes  are 
given  for  141  algae. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02576 


CLADIETUM  MARISCI  (ALL.  1911)  ZOBRIST 
1935  IN  NORTHEASTERN  POLAND, 

Wyzsza   Szkola   Rolnicza,   Olsztyn-Kortowa   (Po- 
land). Faculty  of  Agriculture. 
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Field  02— WATER  CYCLE 
Group  21 — Water  in  Plants 


Benon  Polakowski. 

Fr  Florist  Geobot  (Krakow).  15  (1):  85-90.  1969. 

Identifiers:  Alnus-D,  Carex-M,  Cladietum-Marisci, 

Cladium-Mariscus-M,      Phragmites-M,      Poland, 

Scheuchzeria-M. 

Results  of  phytosociological  ivestigations  on  the 
plant  association  Cladietum  marisci  in  NE  Poland 
(1963-1966)  are  discussed.  Although  this  region  is 
located  outside  of  the  geographical  area  in  which 
Cladium  mariscus  occurs  densely,  it  is  found  in  9 
locations.  C.  mariscus  formed  typical  regional  as- 
sociations of  reeds  usually  as  a  result  of  the 
penetration  of  C.  mariscus  into  open  water  or  the 
displacement  of  Scirpo-phragmitetum  by  C. 
mariscus.  Species  from  the  order  Phragmitetalia, 
class  Phragmitetea  and  species  from  the  order 
Scheuchzerietalia  palustris,  class  Scheuchzerio- 
Caricetea  fuscae  and  Alnetea  glutinosae  form  the 
principle  plant  associations.  The  number  of  swamp 
species  is  directly  proportional  to  the  water  level 
and  thus  leads  to  the  complete  displacement  of 
Cladietum  marisci  by  Caricetum  hudsonii  and 
Caricetum  lasiocarpae  and  by  Carici  elongatae-AI- 
netum. -Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-02578 


NONSYNCHRONIZED  OSCILLATIONS  IN  STO- 
MATAL  RESISTANCE  AMONG 

SCLEROPHYLLS  OF  EUCALYPTUS  UMBRA, 

Melbourne  Univ.,  Parkville  (Australia).  School  of 

Botany. 

C.  T.  Teoh,  and  J.  H.  Palmer. 

Plant  Physiol.  47  (3):  409-41  l.Ulus.  1971. 

Identifiers:       *Eucalyptus-Umbra-D,       Moisture, 

Nonsynchronized,        Oscillations,         Resistance, 

Sclerophylls,  Soil,  Stomatal,  Stress. 

Oscillations  in  stomatal  resistance  to  viscous  air 
flow  were  recorded  in  the  juvenile  and  adult 
sclerophylls  of  Eucalyptus  umbra  R.  T.  Baker,  in 
both  controlled  and  natural  environments.  Under 
constant  illumination,  temperature,  and  humidity, 
irregular  oscillations  in  stomatal  resistance  with  a 
periodicity  of  approximately  20-30  min  occurred 
spontaneously,  when  the  soil  water  potential  was 
approximately  -0.2  bar.  In  the  natural  summer  en- 
vironment, similar  stomatal  oscillations  developed 
with  periods,  ranging  from  60  to  100  min  only  after 
imposition  of  soil  moisture  stress  equivalent  to  -2  to 
-3  bars  water  potential.  These  cycles  in  stomatal  re- 
sistance were  not  synchronized  among  the  leaves  of 
a  given  plant  in  any  of  the  experiments.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02637 


VIMBA  VIMBA  L.  FROM  THE  DANUBE  BASIN 
IN  POLISH  WATERS, 

Polskie  Towarzystwo  Przyrodnkow  im  Kopernika, 

Warsaw. 

Zbigniew  Wajdowicz. 

Wszechswiat.  9.  234-236.  Illus.  1970. 

Identifiers:    Basin,    Danube,    Migration,    Polish, 

Vimba-Vimba. 

A  variety  of  fish  occurring  in  the  Czarna  Orawa 
River  was  identified  as  V.  vimba,  natio  carinata  L. 
It  is  common  in  rivers  of  the  basins  of  the  Black 
Sea,  Caspian  Sea  and  Sea  of  Azov.  Following  the 
change  of  its  natural  habitat,  the  fish  was  seen  to 
migrate  up  the  Czarna  Orawa  River.  The  spawning 
season  usually  begins  by  mid-May,  but  it  is  most  ef- 
fective at  higher  temperatures,  that  is  at  the  end  of 
May  or  early  June.  Introduction  of  the  fish  into 
other  rivers  of  the  Baltic  Sea  Basin  is  possible. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02670 


ECOLOGICAL  ENERGETICS  AND  NATURAL 
HISTORY  OF  HEDRIODISCUS  TRUQUII  (DIP- 
TERA)  IN  TWO  THERMAL  SPRING  COMMU- 
NITIES, 

Fisheries  Research  Board  of  Canada,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
John  G.  Stockner. 
J  Fish  Res  Board  Can.  28  ( 1 ):  7  3-94.  Illus.  1971. 


Identifiers:  Algal,  Communities,  Diptera,  Ecologi- 
cal, Energetics,  Export,  Fauna,  Flora, 
Hedriodiscus-Truquii,  History,  Natural,  Predation, 
Spider,  'Spring,  Thermal. 

The  interrelations  of  flora  and  fauna  of  the 
Ohanapecosh  Hot  Springs,  Mount  Rainier  National 
Park,  Washington  State,  were  studied  during  a  4-yr 
period  commencing  in  1963.  The  flow  of  energy 
and  efficiency  of  its  transfer  were  measured  in  2 
springs,  one  with  an  annual  mean  temperature  of 
35  C  (SD  2.0)  and  the  other  a  constant  47  C.  In  ad- 
dition to  temperature  differences,  each  spring  con- 
tained a  different  flora  and  fauna.  Primary  produc- 
tion estimates  were  obtained  together  with  data 
relative  to  many  aspects  of  the  natural  history  of 
the  dominant  dipteran  herbivors  H.  truquii  (Bellar- 
di),  hitherto  undescribed  in  the  larval  stage,  and 
common  to  both  springs.  Aspects  of  the  natural  his- 
tory of  Hedriodiscus  pertinent  to  the  energetic  ap- 
proach are  discussed,  including  a  detailed  caloric 
investigation.  Information  about  the  seasonal  varia- 
tion in  lipid  composition  during  larval  growth  was 
used  to  explain  much  of  the  observed  caloric  varia- 
tion. Energy  budgets  for  3  of  the  4  instars  of 
Hedriodiscus  were  determined  from  estimates  of 
growth,  respiration,  and  rates  of  food  ingestion. 
This  information  together  with  population  census 
data  permitted  calculation  of  population  energy 
budgets.  Efficiencies  of  energy  transfer  in  both 
spring  communities  are  compared  and  discrepan- 
cies in  the  allocation  of  assimilated  energy  between 
populations  are  attributed  to  variation  in  diel 
behavior  patterns  and  differences  in  food  ingested. 
Export  of  Hedriodiscus  larvae  and  spider  predation 
on  newly  emerged  adults  inflicted  heavy  mortality 
and  were  considered  the  most  important  sources  of 
population  regulation.  The  annual  energy  balance 
for  the  2  springs  was  tabulated  from  estimates  of 
energy  income  and  export.  The  springs  fixed  far 
more  energy  than  was  expended  in  any  given  year. 
Greatest  losses  are  attributed  to  algal  export, 
respiration,  and  travertine  deposition;  tree  leaves 
represented  a  significant  income  of  energy  to  the 
springs.  Primary  production  accounted  for  better 
than  90%  of  total  income  and  only  0.5-1.0%  of 
algal  primary  production  was  channeled  to  the 
dominant  herbivore,  Hedriodiscus.  Of  algal  gross 
production  20-25%  was  exported  from  the  system. 
Photosynthetic  efficiency  was  1 .06%  utilization  of 
visible  light  available  to  algae. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02692 


THERMAL  REGULATION  OF  WATER  UP- 
TAKE BY  GERMINATING  HONEY  MESQUITE 
SEEDS, 

Texas  Tech.  Coll.,  Lubbock.  Dept.  of  Range 
Science. 

C.  J.  Scifres,  and  J.  H.  Brock. 
J  Range  Manage.  24  (2):  157-158.  Illus.  1971. 
Identifiers:    Germinating,    Honey,    *Mesquite-D, 
Prosopis-Glandulosa-Var-Glandulosa-D,      Regula- 
tion,    Seeds,     Temperature,     Thermal,     Uptake, 
Water. 

Ambient  temperature  regulated  the  rate  and  extent 
of  water  imbibition  by  germinating  honey  mesquite 
(Prosopis  glandulosa  Torr.,  Var.  glandulosa)  seeds. 
Honey  mesquite  seeds  required  less  water  and  less 
time  for  germination  at  85  deg  than  at  100  deg  or 
70  deg  F.  Seeds  at  70  deg  F  contained  almost  3 
times  as  much  water  as  seeds  at  85  deg  F  when  ger- 
mination first  occurred  although  the  rate  of  water 
uptake  (mg/seed/hr)  was  reduced  considerably. 
Decreasing  moisture  availability  to  8  atm  in- 
fluenced the  rate  of  water  absorption  by  seeds 
more  at  85  deg  and  100  deg  F  than  at  70  deg  F.~ 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02693 


ESTABLISHMENT  OF  SUBCLOVER  IN  RELA- 
TION TO  NODULATION,  TIME  OF  SEEDING, 
AND  CLIMATIC  VARIATION, 

California  Univ.,  Hopland.  Hopland  Field  Station. 

Milton  B.  Jones,  Patrick  W.  Lawler,  and  Alfred  H. 

Murphy. 

J  Range  Manage.  24(2):  147-150.  1971. 


Identifiers:  Climatic,  *Clover-D,  Inoculum,  Nodu- 
lation.  Rainfall,  Relation,  Seeding,  Sub,  Survival, 
Temperature,  Time,  Trifolium-Subterraneum-D, 
Variations. 

Pellet  inoculated  subclover  (Trifolium  subterrane- 
um)  seed  planted  at  various  autumn  dates  on  a  site 
where  effective  nodulation  was  known  to  be  a 
problem,  produced  healthy  plants  when  mean  am- 
bient air  temperature  in  the  6  wk  following  ger- 
mination was  between  49  deg  and  62  deg  F.  When 
mean  temperature  for  the  6-wk  period  was  about 
45  deg  F,  very  poor  clover  stands  developed.  Seed 
planted  Sept.  10,  about  1  mo.  before  a  rain, 
produced  a  good  stand  of  vigorous  clover.  This  in- 
dicated that  sufficient  viable  inoculum  survived  in 
dry  soil  on  the  pelleted  seed  until  the  rains  came. 
Where  subclover  is  adapted,  plantings  may  be 
made  in  Oct.  rather  than  waiting  until  the  soil  is 
wet.  More  vigorous  clover  grew  from  seed  which 
was  in  the  ground  at  the  time  of  the  1st  rain  than 
from  seed  drilled  soon  after  the  rain.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02694 


RATIO  OF  PROTEINS,  LIPIDS,  AND  CAR- 
BOHYDRATES IN  FRESHWATER  ZOOPLANK- 
TONS, 

Centre  National  de  la  Recherche  Scientifique,  Gif- 

sur-Yvette,     (France).    Centre    de     Recherches 

Hydrobiologiques. 

R.  Pourriot,  and  L.  Leborgne. 

Ann    Hydrobiol.    1    (2):    171-178.    1970.    (Engl. 

summ). 

Identifiers:     Carbohydrates,    Crustacea,     Lipids, 

Planktons,  Proteins,  Ratio,  Rotifera. 

Classical  methods  for  the  determination  of 
proteins,  lipids  and  carbohydrates  were  applied  to 
the  study  of  the  chemical  composition  of  fresh- 
water zooplanktons.  Five  plankton  samples  of 
Crustacea  and  Rotifera  were  analyzed.  The  mean 
values  obtained,  expressed  as  percentage  of  the 
sum  of  the  3  organic  compounds,  are:  57%  of 
proteins,  36%  of  lipids  and  7%  of  carbohydrates. 
The  results  are  discussed  and  compared  with  other 
literature  data. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02697 


AN   INTRODUCTION  TO  THE   BIOLOGY  OF 
CRANEFLIES  IN  A  SERIES  OF  ABANDONED 
BEAVER    PONDS,   WITH   AN    ACCOUNT   OF 
THE  LIFE  CYCLE  OF  TD?ULA  SACRA  ALEX- 
ANDER (DIPTERA;  TIPULH>AE), 
Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
G  Pritchard,  and  H.  A.  Hall. 
Can  J  Zool.  49  (4):  467-482.  Illus.  1971. 
Identifiers:  Abandoned,  Beaver,  Biology,  Crane, 
Cycle,  Diptera,  Flies,  Life,  Ponds,  Series,  Tipula- 
Sacra,  Tipulidae. 

A  series  of  5  beaver  ponds  that  have  been  aban- 
doned for  about  10  yr  is  described,  and  an  in- 
troduction to  the  ecology  of  the  area  is  given.  The 
life  cycle  of  the  cranefly  T.  sacra  is  described.  This 
is  the  commonest  cranefly  in  the  area  and  the  lar- 
vae are  important  grazers  on  the  microflora  in 
benthic  sediments.  There  are  4  larval  instars,  which 
can  be  separated  by  a  combination  of  the  presence 
of  absence  of  setae  on  the  spiracular  lobes  and  the 
size  of  the  spiracles.  Larvae  in  instars  III  and  IV  can 
be  sexed  by  examination  of  the  gonads,  while  the 
presence  of  growth  lamellae  on  the  lateral  sclerites 
of  the  head  capsule  shows  promise  as  a  means  of 
aging  larvae  in  all  instars. -Copyright  1971,  Biolog- 
ical Abstracts,  Inc. 
W72-02719 


ANNUAL  CYCLE  OF  LEAF  WATER  POTEN- 
TIAL IN  PICEA  ENGELMANNII  AND  ABIES 
LASIOCARPA  AT  TIMBERLINE  IN  WYOM- 
ING, 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Botany. 

J.  H.  Lindsay. 

Arctic  Alpine  Res.  3(2):  131-138.  Illus.  1971. 
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WATER  CYCLE— Field  02 
Water  in  Plants— Group  21 


Identifiers:  Abies-Lasiocarpa-G,  Annual,  Bow, 
Cold,  Cycle,  Leaf,  Medicine,  Mountains,  Picea-En- 
gelmannii-G,  Potential,  Soil,  Timberline,  Wind, 
Wyoming. 

Leaf  water  potential  of  Picea  engelmannii  and 
Abies  lasiocarpa  was  measured  throughout  the  year 
in  the  Medicine  Bow  Mountains,  Wyoming. 
Winter-exposed  needless  of  trees  at  timberline 
(3300  m)  exhibited  severe  water  stress  during  the 
winter  (-30  to  -35  bars  water  potential)  while 
winter-protected  needless  of  trees  at  timberline  and 
needles  of  trees  at  lower  elevations  (2990  m)  ex- 
hibited less  stress  (-18  to  -20  bars  water  potential). 
The  winter  stress  of  the  timberline  trees  appeared 
to  be  the  result  of  the  interaction  of  primarily  2  fac- 
tors, the  strong  winds  which  increased  transpira- 
tional  losses  and  the  cold  soil  which  inhibited  ab- 
sorption of  water.  Leaf  water  stress  appears  to  be  a 
significant  limiting  factor  of  tree  growth  at  timber- 
line  in  the  central  Rocky  Mountains.-Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W72-02723 


EFFECT  OF  MOISTURE  STRESS  ON 
METABOLIC  PRODUCTS  AND  IONS  ACCU- 
MULATION, 

Cairo  Univ.  (Egypt).  Faculty  of  Science. 

A.  A.  Abdel  Rahman,  A.  F.  Shalaby,  and  El  M.  O. 

Monayeri. 

Plant  Soil.  34(1):  65-90.  Illus.  1971. 

Identifiers:  Accumulation,  Carbohydrate,  Forage, 

Ions,     Metabolic,     Moisture,     Nitrogen,     Plants, 

Products,  Soil,  *Stress,  Water. 

Estimations  of  the  metabolic  products  and  accumu- 
lated ions  were  made  at  the  different  stages  of 
ievelopment  of  native  and  introduced  plant  species 
jrown  under  different  levels  of  water  supply 
jquivalent  to  125,  200,  275  and  350  mm.  The  in- 
:rease  in  moisture  stress  favored  the  increase  in 
total  available  carbohydrates  and  total  N.  With 
deficiency  in  soil  moisture  K,  Na,  Ca,  Mg,  and  CI 
ions  increase  and  P  and  Fe  ions  decreased.  The 
total  ions  accumulated  in  the  plant  tissues  in- 
leased  with  decrease  in  soil  moisture  and  rise  in 
moisture  stress.  This  was  accompanied  by  accumu- 
lation of  more  salts  in  the  cell  sap  and  the  con- 
sequent rise  in  osmotic  pressure.  Forage  plants  sub- 
ected  to  higher  moisture  tension  were  richer  in 
total  N,  total  available  carbohydrates.  Ca,  and  Mg 
ind  poorer  in  P  content.  The  total  nutritive  value  is 
lot  only  determined  by  the  percentage  of  these 
:onstituents  but  also  by  the  dry  matter  produc- 
tion/plant, the  latter  greatly  suppressed  with  defi- 
:iency  in  soil  moisture. --Copyright  1971,  Biologi- 
:al  Abstracts,  Inc. 
W72-02726 


i  MANUAL  FOR  THE  STUDY  OF  MEIOFAU- 

*A, 

\merican  Univ.,  Beirut  (Lebanon).  Dept.  of  Biolo- 

'•Jeil  C.  Hulings,  and  John  S.  Gray. 

imithson  Contrib  Zool.  78.  1-83.  Illus.  1971. 

dentifiers:     Fauna,     Manual,     Meio,     Methods, 

'rocedures. 

'rocedures  and  methods  for  the  study  of  meiofau- 
la  are  presented  in  terms  of  general  description  of 
he  habitat,  environmental  analyses,  general  col- 
ecting  and  extracting  techniques,  general  tax- 
inomic  procedures,  comments  on  selected  taxa, 
ind  culture  and  experimental  techniques.  Biotopes 
rther  than  sediment  are  considered  briefly  and 
ources  of  equipment  and  materials  for  the  study  of 
neiofauna  are  listed.  A  total  of  361  references 
lealing  with  various  aspects  of  meiofauna  are 
[iven. --Copyright  1971,  Biological  Abstracts,  Inc. 
V72-02727 


rREES    AS    WATER    COLLECTORS   ON    THE 
SEMIDESERT, 

loyal  Coll.  of  Forestry,  Stockholm  (Sweden), 
/adim  Soderstrom. 

iveriges  Skogsvardsforb  Tidskrift.  66  (5):  427-432. 
Ilus.  1968. 


Identifiers:  Caragana-D,  Collectors,  Conservation, 
Desert,  Fraxinus-D,  Management,  Pyrus-D,  Ribes- 
D,  Robinia-D,  Semi,  Soil,  'Trees,  Ulmus-D,  Water, 
Wheat-M. 

In  an  area  east  of  Volgagrad  with  an  annual 
precipitation  of  250  -  350  mm  and  an  evaporation 
capacity  of  1000  mm,  water  is  conserved  by  the 
snow  screen  effect  of  a  network  of  tree  belts,  10  - 
20  m  broad,  enclosing  quadrangular  fields,  300  - 
400  m  long.  The  soil  is  plowed  to  a  depth  of  50  -  60 
cm,  then  hedges  of  Ulmus,  Fraxinus,  Robinia, 
Pyrus,  Ribes  and  Caragana  are  planted  for  snow 
collection  in  the  winter;  weeks  are  removed  4-5 
times/yr.  A  few  years  later,  oak  and  pine  and,  occa- 
sionally, birch  are  planted  in  rows.  The  tree  belts 
prevent  wind  erosion  and  enable  a  net  increase  in 
wheat  production  of  300  -  400  kg/yr/ha.--Copy- 
right  1971,  Biological  Abstracts,  Inc. 
W72-02738 


FLOODING  AND  REGENERATION  OF  RIVER 
RED  GUM,  EUCALYPTUS  CAMALDULENSIS 
DEHN, 

Forests Comm.  Victoria,  Melbourne  (Australia). 

B.  D.  Dexter. 

Forests  Comm  Victoria  Bull.  20.  3-35.  Illus.  Map. 

1968. 

Identifiers:    Australia,    Competition,    Eucalyptus- 

Camaldulensis-D,     'Flooding,    Grazing,    Gum-D, 

Moisture,  Red,  Regeneration,  River,  Soil,  Weed. 

Regeneration  in  the  Barmah  State  Forest  in 
Northern  Victoria  has  been  difficult  due  to  variable 
flooding,  unfavorable  seed-beds,  inadequate  seed 
supply,  and  soil  drought  induced  by  high  evapora- 
tive losses  and  competing  vegetation.  Useful  ger- 
mination appears  on  unflooded  areas  only  in  winter 
and  early  spring  during  periods  of  regular  rainfall. 
Water  temperatures  during  winter  are  generally  un- 
favorable for  germination  on  flooded  sites,  but  ger- 
mination is  prolific  following  flood  recession  in 
spring.  Soil  moisture  and  seed-bed  conditions  are 
the  main  determinants  of  seedling  establishment. 
Grazing  aids  seedling  establishment  by  reducing 
weeds  and  grasses  that  compete  with  seedlings  for 
soil  moisture. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02739 


EFFECTS  OF  RESERVOIR  CONSTRUCTION 
ON  NATURE  AND  THE  ECONOMY  (VOPROSY 
FORMIROVANIYA  VODOKHRANILISHCH  I 
IKH  VLIYANIYA  NA  PRIRODU  I 
KHOZYAYSTVO). 

Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-02775 


FUNCTIONING  OF  AN 

LEVEL    OF    PRIMARY 

SUREMENTS  CARRIED 

HELIANTHUS  ANNUUS 

Centre    National    de    la 

Montpellier  (France). 

F.  E.  Eckardt.G.  Heim,  M 

R. Sauvezon. 

Oecol  Plant.  6  (1):  51-1 

summary. 

Identifiers:  Carbon,  Crop, 

*Helianthus-Annuus-D, 

Photosynthesis,  Primary, 

Stress,  Uptake,  Water. 


ECOSYSTEM  ON  THE 
PRODUCTION:  MEA- 
OUT  ON  A  CROP  OF 

(IN  FRENCH), 

Recherche    Scientifique, 

Methy,  B.  Saugier,  and 

00.   Illus.    1971.  English 

Ecosystem,  Functioning, 

Measurements, 

Production,  Respiration, 


The  aspects  studied  were:  interception  of  radiant 
energy  by  the  plant  cover,  energy  conversion  in 
photosynthesis,  use  of  products  of  photosynthesis 
in  building  up  of  biomass  with  special  reference  to 
radiant  energy  intercepting  organs  and  respiration 
involved  in  maintenance  and  growth.  Emphasis  was 
given  to  effects  of  water  stress  on  these  system 
characteristics  considered  separately  and  as  a 
whole.  Four  methods  were  used:  the  energy 
balance  method,  the  cuvette  method  with  auto- 
matic control  of  the  C02  concentration,  tempera- 
ture and  humidity  of  the  air,  growth  analysis  and 


mathematical  modeling.  Good  agreement  of  results 
was  obtained  when  applying  these  methods  to  the 
determination  of  C  uptake  by  the  ecosystem  from 
the  lower  atmosphere  during  the  day.  During  the 
vegetative  phase  and  until  the  end  of  flowering,  dry 
matter  production  and  fixation  of  chemical  energy 
are  proportional  to  the  fixation  of  C;  from  then  on, 
dry  matter  production  is  reduced  and  energy  fixa- 
tion increased  in  relation  to  C  fixation. 
Photosynthesis  expressed  as  a  function  of  leaf  sur- 
face area  is  not  affected  by  water  stress  and  no  af- 
ternoon depression  was  observed.  The  plants 
reacted  to  drought  by  restricting  leaf  surface 
development. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02788 


GROWTH  OF  PERENNIAL  RYEGRASS  (LOLI- 
UM  PERENNE  L.)  IN  RELATION  TO  WATER, 
NITROGEN,  AND  LIGHT  INTENSITY, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
R.  J.  Luxmoore,  and  R.  J.  Millington. 
Plant  Soil.  34  (2):  269-281.  Illus.  1971. 
Identifiers:  Dry,  Grass-M,  Growth,  Intensity,  Leaf, 
Light,    Lolium-Perenne-M,    Nitrogen,    Perennial, 
Relation,  *Rye,  Tillering,  Water,  Weight. 

Lolium  perenne,  cultivar  'New  Zealand  Mother' 
was  grown  in  sand  pot  culture  in  a  controlled-en- 
vironment  cabinet.  Three  N  treatments,  2  water 
levels  and  2  light  intensities  were  applied  in  factori- 
al arrangement  and  the  plants  were  harvested  at  33, 
46,  and  60  days  from  germination.  The  responses 
of  dry  weight,  tiller  number,  and  leaf  area  to  the 
treatments  were  examined.  The  treatment  effects 
on  total  leaf  area  at  the  final  harvest  were  related  to 
variation  in  both  tiller  number  and  the  size  of  new 
and  expanded  leaves.  There  were  no  effects  on  the 
average  number  of  either  new  or  expanded  leaves 
per  tiller.  Variation  in  total  dry  weight  at  the  final 
harvest  was  related  to  treatment  effects  on  both 
tiller  number  and  the  mean  dry  weight  per  tiller. 
Tiller  weight  increased  with  higher  light  intensity 
and  higher  water  level,  but  decreased  with  added 
N.  The  relative  distribution  of  dry  matter  between 
leaves,  sheaths  and  roots  was  greatly  influenced  by 
the  treatments.  Tillering  responded  markedly  to 
change  in  light  intensity,  N  and  water  supply,  and 
variation  in  tiller  number  was  the  major 
morphological  response  of  perennial  ryegrass  as- 
sociated with  variation  in  total  dry  weight  and  leaf 
area.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02795 


MOISTURE  INTERCEPTION  AS  A  FACTOR  IN 
THE  COMPETITIVE  ABILITY  OF 

BLUEBUNCH  WHEATGRASS, 

East  African  Agriculture  and   Forestry  Research 

Organization,  Nairobi  (Kenya). 

M.  S.  Ndawula-Senyimba,  V.  C.  Brink,  and  A. 

McLean. 

J  Range  Manage.  24(3):  198-200.  Illus.  1971. 

Identifiers:        Ability,        Agropyron-Spicatum-M, 

Bluebunch,  Canopy,  Competitive,  Factor,  *Grass- 

M,  Grazing,  Interception,  Moisture,  Size,  Wheat. 

Aerial  parts  of  the  caespitose  type  of  bluebunch 
wheatgrass  (Agropyron  spicatum)  were  shown  to 
direct  rainwater  and  to  concentrate  it  in  the  soil  im- 
mediately beneath  individual  plants.  The  degree  to 
which  water  collects  beneath  the  bunches  appeared 
to  be  related  to  the  size  of  the  canopy.  It  is  possible 
that  the  rapid  decline  of  bluebunch  wheatgrass 
under  heavy  grazing  is  related  to  soil  moisture 
redistribution  caused  by  the  removal  of  its  aerial 
parts. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02796 


COMPARISON  OF  VARIOUS  ROTATIONS  ON 

SILTY,    POORLY-STRUCTURED    SOIL:    THE 

IMPROVING  EFFECT  OF  GROWING  FORAGE 

CROPS,  (IN  FRENCH), 

Institut  National  de  la  Recherche  Agronomique, 

Toulouse     (France).     Station     d'Agronomie     et 

d'Oenologie. 

J.  R.  Marty,  and  S.  Fioramonti. 
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Field  02— WATER  CYCLE 
Group  21— Water  in  Plants 


Ann  Agron  (Paris).  21  (3):  269-286.  Illus.  1970. 
(English  summary). 

Identifiers:  'Crops,  Fescue-M,  *Forage,  Grass-M, 
Growing,  Irrigation,  Maize-M,  Rotations,  Rye,  Sil- 
ty,  Soil,  Sorghum-M,  Structured,  Wheat-M,  Yield. 

Five  different  rotations,  with  and  without  irriga- 
tion, were  compared:  cereal  rotations  (continuous 
maize,  maize-wheat,  maize-wheat-sorghum);  rota- 
tions of  fodder  crops  or  with  introduction  of 
pasture  (fescue  for  3  yr;  followed  by  cereals, 
ryegrass-maize-wheat).  During  the  4th  yr,  a  test 
crop  of  barley  was  sown  in  all  the  plots.  These  soils 
have  a  low  potential  yield  under  dry  cultivation.  Ir- 
rigation improves  yield  but  the  soil  is  limiting. 
Pasture  improved  yields  best.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02797 


RESULTS  FROM  TRIALS  WITH  CROP  ROTA- 
TION UNITS  IN  THE  CONDITIONS  OF  A  CAR- 
BONATE CHERNOZEM,  (IN  BULGARIAN), 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of  Soil 
Science. 

D.  Dzhoumalieva,  and  G.  Borissov. 
Rastenievod  Nauki.  7  (8):  51-62.  Illus.  1970.  En- 
glish summary. 

Identifiers:  Barley-M,  Beet-D,  *Carbonate,  Cher- 
nozem, Crop,  Irrigation,  Maize-M,  Protein,  Rota- 
tion, Sugar,  Trials,  Units,  Wheat-M. 

The  influence  of  various  crop  rotation  units  on 
productivity  of  field  crops  and  soil  fertility  was  stu- 
died in  the  course  of  one  rotation  (1964-1967) 
with  and  without  double  cropping  under  irrigation 
and  with  dry  farming.  Without  irrigation,  double 
cropping  is  unjustified.  With  irrigation,  double 
cropping  in  the  crop  rotation  units,  coupled  with 
correct  fertilizing,  considerably  enhances  (up  to 
20%)  the  total  production  of  the  units  in  terms  of 
feed  units  per  0.10  ha.  The  best  rotations  were 
wheat  plus  maize  as  a  2nd  crop;  sugar  beet;  barley 
plus  maize  as  2nd  crop;  maize.  Double  cropping  in 
the  crop  rotation  units  decreased  the  protein  con- 
tent in  wheat  and  maize  seed  and  the  quantity  of 
sugar  and  dry  matter  in  sugar  beet.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02798 


INFLUENCE  OF  SALINITY  ON  GERMINA- 
TION, VEGETATIVE  GROWTH,  AND  GRAIN 
YIELD  OF  RICE  (ORYZA  SATIVA  VAR.  DU- 
LAR), 

Indian  Inst,  of  Tech.,  Kharagpur. 
R.  P.  Narale,  T.  K.  Subramanyam,  and  R.  K. 
Mukherjee. 

Agron  J.  61(3):  341-344.  Illus.  1969. 
Identifiers:  'Conductivity,  Cultivar,  Dunlar,  Elec- 
trical, Germination,  Grain,  Growth,  Oryza-Sativa- 
M,  *Rice-M,  Salinity,  Vegetative,  Yield. 

An  experiment  in  Petri  dishes  with  filter  paper  beds 
using  saline  solutions  of  different  electrical  conduc- 
tivities (ECe)3  obtained  by  dissolving  common  salt 
in  distilled  water  to  study  their  influence  on  rice 
seed  germination,  and  a  soil  culture  experiment 
with  different  levels  of  induced  salinity  under 
greenhouse  conditions  to  study  the  effect  of  salinity 
on  vegetative  growth  and  grain  yield  of  rice,  were 
carried  out.  Rice  seeds  could  germinate  normally  in 
medium  of  ECe  up  to  4.5  mmho/cm.  Seed  germina- 
tion, which  began  to  be  adversely  affected  from 
ECe  of  8.9  mmho/cm  onwards,  could,  however,  be 
initiated  to  some  extent  by  transferring  the  treated 
seeds  to  distilled  water.  Grain  yield  and  vegetative 
growth  were  markedly  hampered  at  ECe  of  7.2  and 
9.8  mmho/cm,  respectively— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02799 


MOLINATE  AND  WATER  MANAGEMENT  FOR 
WEED  CONTROL  IN  RICE, 

Agricultural    Research    Service,    Stuttgart,    Ark. 

Crops  Research  Div. 

Roy  J.Smith,  Jr. 

WeedSci.  19(3):  196-199.  1971. 


Identifiers:  Barnyard,  Brachiaria-Platyphylla-M, 
Broadleaf,  Control,  Echinochloa-Crus-Galli-M, 
Grass-M,  Management,  Molinate,  Oryza-Sativa-M, 
•Rice-M,  Signal, Time,  Water,  *Weed,  Yield. 

The  herbicide  S-ethyl  hexahydro-lH-azepine-1- 
carbothioate  (molinate)  at  0,  3,  and  6  lb/A  was  ap- 
plied to  drill-seeded  rice  (Oryza  sativa  L. )  into  the 
irrigation  water  at  8,  13,  and  20  days  after  rice  and 
weed  emergence;  the  plots  remained  flooded  for  2, 
7,  or  12  days.  Three  lb/A  applied  when  weeds  had  1 
to  6  leaves  and  rice  had  2  to  8  leaves  controlled 
barnyardgrass  (Echinochloacrus-galli  (L.)  Beauv.) 
and  broadleaf  signalgrass  (Brachiaria  platyphylla 
(Griseb.)  Nash)  and  did  not  injure  rice  when  the 
water  remained  for  7  or  12  days.  Weed  control  and 
yield  of  rice  were  reduced  when  the  irrigation 
water  was  held  for  only  2  days.  When  the  weeds 
were  tillering,  molinate  controlled  barnyardgrass 
better  than  it  controlled  broadleaf  signalgrass. 
Molinate  at  0,  3,  and  6  lb/A  was  applied  to  drill- 
seeded  rice  into  the  irrigation  water  1  week  after 
rice  and  weed  emergence;  7  days  later  the  water 
was  either  left  on  the  plots  or  was  drained  for  5,10, 
20,  or  29  days.  Three  lb/A  usually  prevented  rein- 
festations  of  barnyardgrass  when  plots  were 
drained  for  5,  10,  or  20  days.  Barnyardgrass  rein- 
fested  rice  drained  for  29  days  and  reduced  yields.- 
-Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-02800 


EFFECT     OF     RAINFALL     ON     YIELD     OF 
GROUNDNUTS  IN  FIJI, 

Rothamsted     Experimental     Station,     Harpenden 
(England). 
I.  C.  R.  Holford. 

Trop  Agr.  48  ( 2 ):  1 7 1  - 1 75.  Illus.  1971. 
Identifiers:  Fiji,  Groundnuts-D,  Moisture,  'Rain- 
fall, Yield. 

The  crop  was  sown  at  monthly  intervals  from  Nov. 
1962  to  Oct.  1963.  Yields  were  closely  related  to 
rainfall  occurring  during  specific  stages  of  the 
growth  cycle.  Growth  was  most  responsive  to  readi- 
ly available  moisture  during  the  establishment, 
rapid  vegetative  growth,  and  flowering  phases  up  to 
the  time  of  maximum  flowering  midway  through 
the  growth  cycle.  Rainfall  received  during  the  1st 
half  of  the  growing  season  accounted  for  82%  of 
the  yield  variability  in  the  experiment,  but  there 
was  not  relationship  between  yield  and  rainfall  dur- 
ing the  2nd  half  of  the  growing  period. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02801 


THE  USE  OF  PLANT  INDICATORS  IN 
GROUND  WATER  SURVEYS,  GEOLOGIC 
MAPPING,  AND  MINERAL  PROSPECTING, 

Helen  L.  Cannon. 

Taxon.  20  (2/3):  227-256.  Illus.  Maps.  1971. 
Identifiers:  Distribution,  Geologic,  Ground,  Indica- 
tors, Mapping,  Mineral,  Plant,  Prospecting,  Spe- 
cies, Type,  Vegetation. 

The  use  of  vegetation  in  interpreting  geological 
phenomena  is  becoming  an  important  tool  in  the 
search  for  ore  deposits  that  are  buried  under  thick 
soil  cover  or  layers  of  unmineralized  rock.  Species 
assemblages  and  plant  density  are  useful  in 
mapping  geologic  strata  of  different  chemical  com- 
position and  reservoir  capacity.  Hidden  ore 
deposits  can  be  located  through  chemical  analysis 
of  plant  tissue,  by  mapping  the  distribution  of  spe- 
cies, and  by  observing  toxic  effects  caused  by  an 
excess  of  metals  as  well  as  signs  of  faulty  nutrition 
or  deranged  metabolism  in  plants  whose  roots  are 
in  contact  with  ore.  Plant  indicators  of  ore  deposits 
may  be  species  that  are  adapted  to  living  exclusive- 
ly on  rocks  or  soils  that  supply  unusual  amounts  of 
a  particular  element,  or  they  may  be  species  of 
wide  distribution  that  favor  mineralized  ground 
under  certain  local  conditions  because  of  a  change 
in  acidity  or  availability  of  major  plant  constituents. 
Plants  that  are  not  highly  tolerant  of  metals  in  an 
ore  assemblage  may  exhibit  toxicity  symptoms  or 
be  completely  absent  over  ore.  Geobotanical 
techniques  of  mapping  indicator  plant  species  and 


communities,     combined     with     observation     of 
changes  in  plant  appearance  can  aid  the  geologist 
in  prospecting  for  hidden  ore  deposits. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02895 


OSMOTIC  CHARACTERISTICS  OF  TISSUE 
FLUIDS  IN  THE  SAHUARO  GIANT  CACTUS 
(CEREUS  GIGANTEUS), 

Evergreen  State  Coll.,  Olympia,  Wash. 

Oscar  H.  Soule,  and  Charles  H.  Lowe. 

Ann  Mo  Bot  Gard.  57(3):  265-35 1 .  Illus.  1 970. 

Identifiers:         Cactus-D,        Cereus-Giganteus-D, 

Ecological,  Fluids,  Giant,  Osmotic,  Precipitation, 

Range,  Sahuaro,  Temperature,  Tissue. 

Osmotic  pressure  of  sahuaro  cortex  tissue  fluids 
changed  significantly  during  the  fall  and  winter  of 
1966-67  through  the  range  of  Cereus  giganteus.  At 
the  northern  end  of  the  geographic  distribution,  the 
osmotic  concentration  decreased  significantly  from 
320  mOsm  in  Sept.  to  185  mOsm  in  Jan.  At  the 
southern  geographic  limit,  southern  Sonora,  the 
osmotic  concentration  increased  significantly  from 
190  mOsm  in  Sept.  to  350  mOsm  in  February.  In 
southern  Arizona  the  osmotic  concentration  also 
increased  significantly  from  190  mOsm  to  320 
mOsm  over  the  same  period.  In  southern  Arizona, 
osmotic  pressure  of  cortex  fluids  decreased  with  in- 
creasing elevation.  A  significant  difference  in  the 
osmotic  pressure  of  the  fluids  on  the  south  side 
(higher)  and  north  side  (lower)  of  sahuaros  in  all 
populations  with  increasing  osmotic  concentration 
was  found.  This  difference  did  not  exist  when  the 
sahuaros  were  in  an  advanced  state  of  hydration. 
Indications  of  genetically  fixed  hardiness  factors 
exist  within  the  sahuaro  populations;  however, 
more  thorough  examination  was  beyond  the  sen- 
sitivity of  monitoring  the  osmotic  pressure. 
Changes  in  osmotic  pressure  of  sahuaro  cortex  tis- 
sue fluids  were  related  to  effective  precipitation 
and  influenced  by  environmental  temperatures. 
Within  the  ecological  range  of  the  sahuaro,  condi- 
tions involving  close  interaction  of  low  temperature 
and  high  precipitation  become  limiting  to  the  dis- 
tribution of  this  species. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02896 


THE  DEGREE  OF  WATER  RETAINING 
STRENGTH  AND  THE  CAPACITY  OF 
RESTORING  HYDRATION  IN  ISOLATED 
LEAVES  OF  WOODY  PLANTS, 

Skoplje   Univ.   (Yugoslavia).   Faculty   of  Natural 
Sciences  and  Mathematics. 
L.  Grupche. 

God  ZbAnnu  Biol.  21.  141-152.  Illus.  1969. 
Identifiers:  Adaption,  Arid,  Capacity,  Celtis-Aus- 
tralis-D,    Climate,    Degree,    Hydration,    Isolated, 
Leaves,    Plants,    Restoring,    Retaining,    Robinia- 
Pseudoacacia-D,  Strength. 

The  water  retention  capacity  and  its  increases  fol- 
lowing drying  for  2,  4,  6  and  8  hr  were  studied  in 
isolated  leaves  of  Robinia  pseudoacacia  and  Celtis 
australis.  Robinia  increases  the  water  deficit,  as 
well  as  the  osmotic  pressure  after  6  hr  of  dryness; 
after  this  period  the  values  decrease.  In  Celtis  the 
absorption  capacity,  water  deficit  and  osmotic 
pressure  constantly  increase  with  the  duration  of 
dryness.  After  8  hr  of  dryness,  the  maximal  water 
content  does  not  decrease  to  less  than  42%  in  both 
types  of  leaves.  At  the  same  time  the  water  deficit 
in  Robinia  reaches  35%  and  in  Celtis,  40%.  The 
maximal  level  of  osmotic  pressure  is  27.39  at- 
mospheres in  Robinia  and  36.95  atmospheres  in 
Celtis.  The  soil  water  strength  in  both  species  in- 
creases irregularly  with  a  decrease  in  the  water 
content  of  the  leaves.  After  8  hr  of  drying  32.10  at- 
mospheres were  observed  in  Robinia  leaves  and 
38.01  atmospheres  in  Celtis.  The  significant  pre- 
ponderance of  the  absorbability  strength  over  the 
osmotic  pressure  is  related  to  the  phenomenon  of 
negative  turgor  pressure  which  is  especially  evident 
after  4  hr  of  drying.  The  ability  of  Robinia  and  Cel- 
tis to  increase  their  water  retaining  strength  is  a  sig- 
nificant factor  in  their  growth  in  arid  climates.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
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STUDIES  IN  SALT  MARSH  ECOLOGY  WITH 
SPECIAL  REFERENCE  TO  THE  GENUS 
LIMONIUM, 

Nature  Conservancy,  Norwich  (England).  Coastal 

Ecology  Research  Station. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-02902 


COMMUNITY  REGULATION  IN  PHRAGMITES 
COMMUNIS  TR1N.:  I.  MONODOMINANT 
STANDS, 

Cambridge  Univ.  (England).  Botany  School. 
S.  M.  Haslam. 

JEcol.  59(1):  65-73.  1971. 

Identifiers:  Burning,  Community,  Density,  Domi- 
nant, Grazing,  Growth,  Litter,  Mono,  Nutrients, 
Phragmites-Communis-M,  Regime,  Regulation, 
Salinity,  Stands,  Temperature. 

Monodominant  stands  of  Phragmites  communis 
Trin.  are  common  in  Lake  edges,  marshes,  etc. 
throughout  the  British  Isles.  They  persist,  effective- 
ly resisting  invasion,  for  long  periods.  Performance, 
as  estimated  by  density  and  height,  varies  with  in- 
ternal (e.g.  biotope)  and  external  factors.  Environ- 
mental features  affecting  density  are  litter,  water 
regime,  nutrient  status,  aeration,  burning,  grazing, 
salinity  and  temperature  (weather).  Those  affect- 
ing height  through  bud  size  include  water  regime, 
nutrient  status,  grazing,  salinity  and  great  increases 
in  density,  and  those  affecting  growth  rate  include 
temperature,  water  regime,  nutrient  status,  humidi- 
ty and  salinity  .-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02903 


THE  WATER  RELATIONS  OF  HEALTH 
PLANTS  FROM  OPEN  AND  SHADED 
HABITATS, 

Stirling  Univ.  (Scotland).  Dept.  of  Biology. 

Peter  Bannister. 

JEcol.  59(1):  5 1-64.  Illus.  1971. 

Identifiers:   Calluna-Vulgaris-D,  Closure,  Deficit, 

Erica-Cinera-D,   Habitats,   Health,  Open,   Plants, 

Potential,  Relations,  Shaded,  Stomatal,  Vaccinium- 

Myrtillus-D. 

Hie  water  relations  of  Erica  cinerea,  Calluna  vul- 
garis and  Vaccinium  myrtillus  were  examined  in 
material  collected  from  the  field.  The  transpiration 
iecline  of  cut  shoots,  the  relationship  between 
*ater  deficit  and  water  potential  and  the  recovery 
Torn  artificially  induced  deficits  were  all  measured. 
n  general  the  shade  plants  were  found  to  be  more 
sensitive  to  water  stress  than  plants  from  the  more 
jpen  sites  in  that  stomatal  closure  occurred  more 
apidly  and,  in  response  to  a  higher  water  potential, 
leficits  were  more  readily  induced,  while  the 
lamage  caused  by  high  water  deficits  was  greater 
ind  the  recovery  from  these  deficits  was  poorer, 
rhe  differences  between  sun  and  shade  plants  were 
east  marked  in  Vaccinium,  a  species  that  shows  a 
vider  distribution  in  shade  than  either  Erica  or  Cal- 
una.  Shade  plants  of  all  3  spp.  appear  to  retain 
heir  increased  sensitivity  to  drought  throughout 
he  year.  Large  water  deficits  can  be  induced  in 
Calluna  in  both  summer  and  winter,  Erica  would 
ippear  to  be  more  susceptible  to  winter  drought 
^hile  the  leafless  stems  of  Vaccinium  are  most  re- 
istant  to  desiccation.  In  summer,  water  deficits 
ufficient  to  cause  stomatal  closure  might  inhibit 
he  intake  of  C02  and  result  in  a  decreased  per- 
ormance  of  the  affected  plants.  Such  an  effect  is 
ikely  to  be  most  felt  in  Calluna  and  Erica  which 
how  stomatal  closure  in  response  to  the  least 
hange  in  water  potential.  The  different  distribu- 
ions  of  the  3  spp.  between  open  and  shaded  sites 
nay  therefore  be  partly  explained  by  differences  in 
tieir  water  relations— Copyright  1971,  Biological 
abstracts,  Inc. 
V72-02904 


SOIL  MOISTURE  AND  STAND  DENSITY  AF- 
FECT OLEORESIN  EXUDATION  FLOW  IN  A 
LOBLOLLY  PINE  PLANTATION, 

Forest  Science  Lab.,  Corvallis,  Oreg.  Forest  Insects 
Ecology. 

Richard  R.  Masan. 

Forest  Sci.  17(2):  170-177.  Illus.  1971. 
Identifiers:  Bark,  Beetle,  Density,  Exudation,  Flow, 
Ips,    Loblolly,    Moisture,    Oleo,    Pine-G,    Pinus- 
Taeda-G,     Plantation,     Resin,     Resistance,     Soil, 
Stand,  Tree. 

Oleoresin  exudation  flow  (OEF)  is  a  useful  expres- 
sion of  resin  production  in  the  study  of  tree  re- 
sistance to  bark  beetles.  In  a  12-yr-old  plantation  of 
loblolly  pine  (Pinus  taeda  L.),  changes  in  soil 
moisture  availability  accounted  for  34%  of  the 
summer  fluctuations  in  mean  OEF;  however,  simu- 
lated soil  drought  alone  did  not  significantly  affect 
the  mean  OEF  of  a  small  sample  of  trees.  Mean 
flow  rates  were  reduced  more  by  over-stocking  in 
the  stand  than  by  temporary  soil  moisture  stress. 
Unthinned  parts  of  the  stand  had  a  much  larger 
proportion  of  trees  in  the  lowest  OEF  class  than  did 
the  thinned  plantation. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02910 


COMPARISON  OF  FIELD  TECHNIQUES  FOR 
MEASURING  MOISTURE  STRESS  IN  LARGE 
LOBLOLLY  PINES, 

Forest  Insects  Research  Project,  Pineville,  La. 
John  D.  Hodges,  and  Peter  L.  Lorio,  Jr. 
Forest  Sci.  17  (2):  220-223.  Illus.  1971. 
Identifiers:  Exudation,  Field,  Flow,  Loblolly,  Mea- 
suring, Moisture,  Oleoresin,  Pines-G,  Pinus-Taeda- 
G,  Potential,  Pressure,  Stress,  Techniques. 

In  lobolly  pine  (Pinus  taeda  L.)  oleoresin  exudation 
pressure  (OEP)  was  highly  correlated  with  relative 
water  content  (RWC)  of  needles  and  water  poten- 
tial (WP)  of  twigs  as  measured  by  the  pressure- 
chamber  technique.  Oleoresin  exudation  flow  was 
correlated  poorly  with  RWC  and  WP  and  not  at  all 
with  OEP.  The  manometric  technique  of  measuring 
OEP  is  a  convenient  and  inexpensive  way  to  esti- 
mate water  stress  in  large  loblolly  pines.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02912 


INSTALLATION  OF  NEW  BIOTOPES  IN  THE 
RIVER  BED  OF  DURANCE  (SOUTHERN 
FRANCE), 

Aix-Marseille  Univ.  (France).  Faculte  des 
Sciences. 

A.  Archiloque,  L.  Borel,  and  J.  P.  Devaux. 
Ann  Fac  Sci  Marseille.  42:  21-34.  Illus.  1969. 
Identifiers:  Animals,  Bed,  Biotopes,  Conservation, 
Dams,  Durance,  Forest,  France,  Granulometry,  In- 
stallation, Marsh,  New,  Plants,  River,  Southern. 

Since  the  installation  of  a  system  of  dams,  the  water 
supply  in  the  lower  Durance  area  has  been  stabil- 
ized, permitting  a  considerable  progression  of 
forest  along  the  river,  on  the  sand  and  pebble  of  the 
old  river  bed,  and  resulting  in  the  appearance  of 
new  groups  of  marsh  plants.  The  principal  ecologic 
requirements  of  the  plant  populations  studied  are 
brought  out  by  the  analysis  of  such  factors  as 
granulometry,  organic  carbon  and  pH.  The  new 
balance  created  brings  with  it  new  plant  and  animal 
life  along  the  river,  but  this  still  depends  on  man, 
who  can  rapidly  destroy  the  new  environment.  A 
plea  is  made  to  conserve  the  ecology  in  the  cultural 
interest  of  youth. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02915 


A  POLYCHAETE,  MANAYUNKIA  SPECIOSA, 
FROM  THE  OTTAWA  RIVER,  AND  ITS 
NORTH  AMERICAN  DISTRIBUTION, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

G.  L.  Mackie,  and  S.  U.  Oadri. 

Can  J  Zool.  49  (5):  780-782.  Map.  1971. 

Identifiers:      American,      Canada,      Distribution, 

Manayunkia-Speciosa,   North,   Ottawa,   Pollution, 

Polychaete,  River. 


Several  specimens  of  a  polychaete  worm,  M. 
speciosa  Leidy,  were  found  during  a  iimnological 
survey  of  the  Ottawa  River  (Ottawa,  Canada).  The 
specimens  occurred  only  in  substrates  composed  of 
silt  and  sand  and  in  moderately  moving  waters. 
They  were  not  found  in  the  polluted  areas  of  the 
Ottawa  River.  An  up-dated  record  of  the  species  in 
North  America,  from  1858  to  the  present,  is  also 
given.-Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-02918 


CONTRIBUTION  TO  THE  STUDY  OF  PLECOP- 
TERA  LARVAE  IN  MACEDONIA, 

Skoplje  Univ.  (Yugoslavia).  Faculty  of  Sciences; 

and  Skoplje  Univ.  (Yugoslavia).  Inst,  of  Zoology. 

Petar  Ikonomov. 

God  Zb  Annu   Biol.   21.   5-29.   Maps.    1969   (Fr 

summ). 

Identifiers:       Altitude,       Distribution,       Larvae, 

Macedonia,  Plecoptera,  Yugoslavia. 

Larvae  identifications  of  Plecoptera  found  in  the 
territorial  waters  of  Macedonia  in  the  Vardar  re- 
gion are  given.  Of  the  29  larvae  taxa  identified  21 
or  72.4%  are  found  in  Central  and  Northern  Eu- 
rope, while  8  or  27.6%  are  limited  to  the  Mediter- 
ranean. The  horizontal  and  attitudinal  distribution 
of  the  larvae  is  depicted  on  maps.  The  presence  of 
Chloroperla  appicalis,  known  as  a  river  form  was 
noted  exclusively  in  the  waters  of  the  highest  Al- 
pine attitudes.  The  presence  of  larvae  of  Dic- 
tyogenus  alpinus,  Dinocras  cephalotes,  Perlodes  in- 
tricata  and  Leuctra  inermis  in  the  streams  and 
rivers  of  high  and  medium  altitudes  in  the  Vardar 
Valley  is  probably  due  to  the  conformity  of  the 
majority  of  the  physiographical  factors  in  the  Var- 
dar's  middle  course  (southern  Yugoslavia)  with  the 
same  stream  and  river  factors  in  the  high  and  medi- 
um altitudes  of  Europe. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02921 


OBSERVATIONS  ON  SOME  TRICHOCERCA 
SPECIES  (ROTIFERS)  AND  THEIR  FOOD 
PREFERENCES, 

Centre  National  de  la  Recherche  Scientifique,  Fif- 

sur-Yvette     (France).     Centre     de     Recherches 

Hydrobiologiques. 

R.  Pourriot. 

Ann  Hydrobiol.  1  (2):  155-171.  Illus.  1970  (Engl 

summ). 

Identifiers:  Algae,  Closterium,  Food,  Preferences, 

Rotifers,  Species,  Trichocerca. 

The  food  preferences  of  7  Trichocerca  spp.  from 
periphyton  are  studied  in  laboratory  experiments 
and  observations  in  situ.  Six  of  these  species  (T. 
elongata,  T.  harveyensis,  T.  weberi,  T.  insignis,  T. 
longiseta  and  T.  rattus)  feed  on  filamentous  algae 
and  1  sucks  out  the  content  of  desmids  belonging  to 
Closterium.  The  food  ranges  and  the  suitability  of 
the  algal  species  vary  with  the  Trichocerca  species. 
The  rates  of  population  increase  are  established  for 
4  spp.  The  description  of  unknown  resting  eggs  is 
given  and  remarks  on  planktonic  Trichocerca  spe- 
cies are  added.  The  ecological  implication  of  food 
preferences  is  discussed. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02923 


2J.  Erosion  and  Sedimentation 


NOTES     ON     TIDAL     INLETS     ON     SANDY 
SHORES, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02261 


BEACH     AND    NEARSHORE    DYNAMICS     IN 
EASTERN  LAKE  MICHIGAN, 

Western  Michigan  Univ.,  Kalamazoo. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02268 
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Group  2J— Erosion  and  Sedimentation 


COUR  OF  SIMULATED  GULF  COAST  SAND 
BEACHES  DUE  TO  WAVE  ACTION  IN  FRONT 
OF  SEA  WALLS  AND  DUNE  BARRIERS, 

Texas  A  and  M  Univ.,  College  Station.  Coastal  and 

Ocean  Engineering  Div. 

C.  B.  Chesnutt,  and  R.  E.  Schiller,  Jr. 

Texas  A  and  M  University  Sea  Grant  Publication 

No  TAMU-SG-7 1-207  (C.O.E.  Report  No  139), 

May  1 97 1 .  54  p,  1 5  fig,  3  tab,  9  ref,  append. 

Descriptors:  *Scour,  *Beaches,  'Sea  walls,  *Gulf 
of  Mexico,  *Texas,  Model  studies,  Laboratory 
tests,  Erosion,  Analytical  techniques,  Sands,  Waves 
(Water),  Currents  (Water),  Berms. 

Model  studies  of  scour  in  front  of  sea  walls  and 
dune  barriers  were  made  from  conditions  simulat- 
ing Texas  Gulf  Coast  beaches.  Texas  beach  sand 
was  used  in  conducting  the  experiments.  Three 
beach  slopes,  1:40,  1:70  and  1:100,  typical  of  Texas 
beaches,  were  studied.  Sea  walls  with  inclinations 
of  15  deg,  30  deg  and  90  deg  from  the  horizontal 
were  inserted  in  each  of  the  three  slopes  for  one 
wave  condition  and  in  the  1 :40  slope  for  three  addi- 
tional wave  conditions.  The  ultimate  scour  depth 
just  in  front  of  the  wall  decreased  as  the  beach 
slope  flattened  and  as  the  angle  of  inclination  of  the 
sea  wall  decreased.  As  wave  height  increased,  the 
scour  depth  increased.  Studies  were  also  conducted 
on  beach  formations  without  a  sea  wall.  Waves  act- 
ing on  a  laboratory  beach  with  a  slope  of  1 :40  built 
a  berm  or  dune  barrier  with  a  slope  of  10  deg  to  1 5 
deg.  Tests  of  scour  in  front  of  these  dune  barriers 
show  that  the  ultimate  scour  depth  is  approximate- 
ly equal  to  the  deep  water  wave  height.  (Woodard- 
USGS) 
W72-02279 


RECENT  GLACIAL  HISTORY  OF  AN  ALPINE 
AREA  IN  THE  COLORADO  FRONT  RANGE, 
U.S.A.:  II.  DATING  THE  GLACIAL  DEPOSITS, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Alpine 

Research. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-02286 


THE  FORMATION  AND  SHAPE  OF  DRUMLINS 
AND  THEK  DISTRIBUTION  AND  ORIENTA- 
TION IN  DRUMLIN  FIELDS, 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  02C. 

W72-02290 


THE  LOESS  OF  THE  CAEN  REGION  (LES 
LOESS  DE  LA  CAMPAGNE  DE  CAEN),  10J.P. 
COUTARD, 

Centre   National   de    la   Recherche   Scientifique, 

Caen  (France).  Centre  de  Geomorphologie. 

J.  P.  Coutard,  M.  Hellium,  J.  P.  Lautridow,  J.  C. 

Ozouf,  and  J.  Pellerin. 

Centre  de  Geomorphologie  Bulletin  No  8,  Centre 

National  de  la  Recherche  Scientifique,  November 

1970.  30  p,  16  fig,  1  tab,  16  ref. 

Descriptors:  *Sedimentology,  *Loess,  *Sediments, 
♦Foreign  research,  Alluvium,  Silts,  Geology,  Ero- 
sion,    Weathering,    Sediment     transport,    Clays, 
Geomorphology,  Lithification. 
Identifiers:  *  France,  *  Plain  of  Caen  (France). 

Examination  of  the  sediment  of  the  Plain  of  Caen  in 
France  has  revealed  the  existence  of  three  Wurmi- 
an  calcareous  loess  cycles.  Between  the  first  and 
second  cycles  there  is  a  considerable  period  of 
weathering.  The  division  between  the  second  and 
third  cycles  corresponds  to  the  Kesselt  level:  decar- 
bonization,  erosion,  and  frost-fissures.  On  the 
southwestern  edge  of  the  Plain  of  Caen,  the  latest 
calcareous  loess  (third  cycle)  grades  laterally  into  a 
non-calcareous  layered  clay,  a  "snow-wind"  facies 
characteristic  of  many  loess  beds  in  Normandy. 
The  origins  of  this  facies  seems  to  be  connected 
with  a  severe  maritime  influence  which  is  fairly 
marked  in  Upper  Normandy,  the  Cotentin  peninsu- 
la, and  the  region  of  Avranches.  ( Woodard-USGS ) 
W72-02297 


BIOGEOCHEMISTRY  OF  DELTA-MENDOTA 
CANAL,  CENTRAL  VALLEY  PROJECT, 
CALIFORNIA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

F.  M.  Swain,  and  N.  P.  Prokopovich. 

Availabile  from  Sup  Doc,  GPO,  Washington,  D.C. 

20402,  $0.50.  Bureau  of  Reclamation  Research 

Report  No  20,  1969.  42  p,  25  fig,  13  tab,  39  ref. 

Bur  Reclaim  Contract  14-06-200-2596A. 

Descriptors:  *Sediments,  'Canal  linings,  'De- 
watering,  *  Biochemistry,  "California,  Bottom  sedi- 
ments, Water  quality,  Canals,  Benthos,  Organic 
matter,  Amphipoda,  Benthic  fauna,  Benthic  flora, 
Biota,  Chemical  analysis,  Amino  acids,  Car- 
bohydrates, Lipids,  Algae,  Carbon,  Hydrogen, 
Nitrogen. 
Identifiers:  * Delta-Mendota  Canal  (Calif). 

Numerous  deposits  of  unusual  clam-bearing  sedi- 
ments and  an  extremely  abundant  benthos  of  am- 
phipods  and  fresh-water  sponges  on  the  canal  lining 
were  observed  during  each  of  several  dewaterings 
of  the  Delta-Mendota  Canal  in  California.  A 
biogeochemical  study  of  sediments  and  some  or- 
ganisms from  the  canal  showed  a  relationship  of  or- 
ganic materials  to  nutritive  condition  of  the  water, 
pH,  Eh,  and  oxygen  content.  The  canal  waters  are 
well  aerated  (10-13  mg/liter).  The  invert  (canal- 
bottom)  sediments  are  generally  poorly  aerated  ( 1- 
7  mg/liter),  have  negative  oxidation-reduction 
potentials,  and  show  reducing  conditions.  Small 
amounts  of  saturated  and  aromatic  hydrocarbons 
occur  in  benzene-methanol  extracts  of  sediments 
and  organisms.  Relatively  large  amounts  of 
chlorophyll-derived  pigments  throughout  canal 
sediments  indicate  good  preservative  conditions  for 
organic  matter.  Carbohydrates  are  low  throughout 
the  canal.  Protein  amino  acids  and  organic  acids 
are  plentifully  entrapped  in  the  sediments  and 
represent  a  large  nutritive  source  that  tends  to  be 
lost  by  decay  in  the  canal  rather  than  to  be  trans- 
ferred to  irrigation  waters.  Benthonic  biomasses  as 
well  as  sediment  masses  of  the  canal  decrease 
downstream.  (Woodard-USGS) 
W72-02298 


TRANSFORMATION     OF     SEDIMENT     LOAD 

UNDER       INFLUENCE       OF       RESERVOIRS 

(PREOBRAZOVANIYA     TVERDOGO     STOKA 

POD     VLIYANIYEM     VODOKHRANILISHCH), 

10M.L,  L'VOVICH,  AND 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Geografii. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02310 


NATURAL  SILTING  OF  RIVER  CHANNELS 
AND  ITS  EFFECT  ON  YIELD  OF  INFILTRA- 
TION GALLERIES  (YESTESTVENNAYA 
ZAILENNOST'  RECHNYKH  RUSEL  I  YEYE 
VLIYANIYA  NA  DEBITY  INFILTRATSION- 
NYKH  VODOZABOROV), 
V.  Ye.  Sergutin,  A.  Ye.  Cherkasov,  and  B.  F. 
Turutin. 

Meteorologiya  i  Gidrologiya,  No  4,  p  72-78,  April 
1971.  3  fig,  12  ref. 

Descriptors:  'Sedimentation,  'Silting,  'Infiltra- 
tion, 'Channels,  'Water  yield,  Alluvium,  Sediment 
discharge,  Suspended  load,  Hyrogeology,  Ground- 
water, Water  table,  Transmissivity,  Drawdown, 
Discharge  (Water),  Intakes. 

Identifiers:  'USSR,  'Infiltration  galleries,  'Collec- 
tor wells,  Irkutsk  Oblast,  Lake  Baykal,  Irkut  River, 
Mineralization,  Colmatage. 

The  natural  silting  of  the  Irkut  River  channel  ( Lake 
Baykal  basin)  in  the  zone  of  operation  of  two  infil- 
tration galleries  of  the  Irkutsk  Aluminum  Plant  at 
Shelekhovo  was  examined.  The  average  annual 
discharge  of  the  river  at  Smolenshchina/in  the 
vicinity  of  the  galleries  during  the  period  of  obser- 
vation 1928-66  was  140  cu  m/sec,  and  the  average 
maximum  discharge  of  the  river  was  1,410  cu 
m/sec.  The  maximum  discharge,  observed  in  the 
summer  of  1942,  was  2,410  cu  m/sec.  Groundwater 


mineralization  in  the  channel  alluvial  deposits  of 
the  river  is  less  than  0.50  g/liter  and  varies  between 
0.08  and  0*47  g/liter.  The  hardness  of  water  is 
about  6  meq.  To  calculate  flow  from  the  river  into 
the  galleries,  the  coefficients  of  transmissibility  of 
channel  alluvium  should  be  determined  near  the 
shoreline,  parallel  to  the  surface  wetted  by  low 
flows  of  95%  probability.  This  will  permit  a  more 
accurate  determination  of  the  degree  of  natural 
silting  of  the  river  channel  and  of  the  associated 
lowering  of  the  drawdown  curve,  which  results 
from  a  sharp  reduction  in  the  rate  of  flow  from  the 
river  into  the  gallery  at  the  time  of  operation. 
(Josefson-USGS) 
W72-02314 


ARECONNAISSANCE  OF  STREAMFLOW  AND 
FLUVIAL  SEDIMENT  TRANSPORT,  INCLINE 
VILLAGE  AREA,  LAKE  TAHOE,  NEVADA, 
FIRST  PROGRESS  REPORT,  1970, 

Geological  Survey,  Carson  City,  Nev. 

P.  A.  Glancy. 

Nevada    Division    of    Water    Resources,    Water 

Resources  Information  Series  Report  8,  1 97 1 .  28  p, 

1  fig,  2  photo,  7  tab,  5  ref,  append. 

Descriptors:  'Streamflow,  'Sediment  transport, 
'Water  yield,  'Sediment  yield,  'Nevada, 
Hydrologic  data.  Data  collections.  Urbanization, 
Land  development,  Water  resources  development, 
Water  pollution,  Nutrients,  Chemical  analysis, 
Water  quality. 
Identifiers:  'Lake  Tahoe  (Nev),  Urban  hydrology. 

Runoff  during  the  1970  water  year  from  the  five 
major  streams  in  the  Incline  Village  area.  Lake 
Tahoe,  Nevada,  was  about  1 7,600  acre-feet.  About 
three-fourths  of  the  runoff  was  from  Incline  and 
Third  Creeks.  Sediment  transported  to  Lake  Tahoe 
by  the  major  streams  was  estimated  to  be  about 
1 0,000  tons,  of  which  about  three-fourths  was  from 
Incline  and  Third  Creeks.  About  85%  of  the  sedi- 
ment was  delivered  to  the  lake  during  the  snowmelt 
runoff  period.  The  annual  sediment  load  was  esti- 
mated to  be  about  68%  sand,  20%  silt,  and  12% 
clay.  Sediment  transported  by  streams  during 
periods  of  runoff  from  rainfall  generally  contained 
greater  percentages  of  silt  and  clay  than  that  trans- 
ported in  runoff  from  snowmelt.  Estimated  annual 
sediment  yields  ranged  from  50  to  650  tons/sq  mi 
from  undeveloped  areas,  and  1,600  to  3,200 
tons/sq  mi  from  developed  areas.  The  estimated  an- 
nual yield  from  the  developed  area  was  about  12 
times  that  from  the  undeveloped  area.  The  highest 
measured  concentrations  of  nitrogen  transported 
by  streams  to  the  lake  during  periods  of  heavy  sedi- 
ment transport  were  of  organic  nitrogen,  and  the 
highest  phosphorous  concentrations  at  those  times 
were  attached  to  or  part  of  the  sediment  particles. 
(Woodard-USGS) 
W72-02329 


SEDIMENT  ANALYSIS  OF  THE  BEACHES  OF 
LAKE  VANDA,  WRIGHT  VALLEY, 

Georgia  Univ.,  Athens,  Dept.  of  Geology. 

L.M  Jones,  R.  E.  Carver,  E.  R.  McSaveney,  and  T. 

Tickhill. 

Antarctic  Journal  of  the  United  States  Vol  6,  No  5, 

p  199-200,  September-October  1971.  2  fig,  1  tab,  1 

ref.  NSF  Grants  GA-14427  and  GA- 145-73. 

Descriptors:  'Sediments,  'Beaches,  'Lakes,  'An- 
tarctic, 'Particle  size,  Hydrologic  data,  Data  col- 
lections, Sampling,  Sedimentology,  Water  level 
fluctuations,  Geomorphology,  Waves  (Water), 
Winds,  Erosions,  Ice. 
Identifiers:  'Lake  Vanda  (Antarctica). 

Grain-size  distributions  of  sediments  collected 
from  the  beaches  of  Lake  Vanda  in  Antarctica 
ranged  from  greater  than  4  mm  to  clay.  Lake 
Vanda  occupies  a  closed,  U-shaped  bedrock  basin 
in  the  western  portion  of  Wright  Valley.  The  lake  is 
perennially  ice-covered;  the  ice  thickness  averages 
4  m.  During  the  summer  a  meltwater  moat  forms  at 
the  edges.  The  width  of  the  moat  varies  con- 
siderably; the  average  width  is  9  to  1 2  m  except  for 
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the  more  extensive  area  where  the  Onyx  River  en- 
ters the  lake  at  the  eastern  end.  A  series  of  beaches 
parallels  the  level  of  Lake  Vanda,  indicating  fluc- 
tuations of  the  lake  to  at  least  60  m  above  the 
present  level.  The  sediment  samples  were  collected 
on  the  north  side  of  the  lake  where  the  beaches  are 
best  defined  and  on  a  uniform  slope.  (Woodward- 
USGS) 
W72-02331 


SCARBOUROUGH   BLUFFS-A   RECESSIONAL 
STUDY, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  J.  G.  Bird,  and  J.  L.  Armstrong. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  187-197, 
1970.  3  ref,  10  fig. 

Descriptors:   *  Landslides,  'Mass  wasting,  *  Slope 
stability,  Lake  Ontario,  Groundwater  movement, 
Slope  stabilization,  Great  Lakes. 
Identifiers:       *Scarborough       Bluffs      (Ontario), 
*Toronto  (Ontario),  Shoreline  erosion. 

At  the  Scarborough  Bluffs,  east  of  Toronto,  severe 
conditions  of  recession  of  the  summit  and  erosion 
of  the  toe  are  a  serious  problem.  The  result  is  sub- 
stantial removal  of  valuable  land,  virtually  priceless 
because  of  its  geographical  location.  All  sources  of 
erosion  and  recession  were  examined  and  evalu- 
ated. Groundwater  was  of  critical  importance.  The 
average  rate  of  recession  at  the  summit  is  approxi- 
mately 1  ft  per  yr  with  a  maximum  recorded  reces- 
sion over  a  30  year  period  of  3 1 0  ft.  The  land  lost  at 
the  summit  amounts  to  approximately  1 .5  acres  per 
year.  If  the  present  groundwater  seepage  and  soil 
flow  continues,  land  fill  practices  will  be  totally  in- 
effective and  stabilization  of  the  bluff  area,  sub- 
sequent reclamation  of  the  lost  land,  and  future 
development  will  be  not  only  uneconomical,  but 
dangerous.  (See  also  W72-01094)  (Knapp-USGS) 
W72-02335 


NATURAL  AND  ARTIFICIAL  SEDIMENT 
TRACER  EXPERIMENTS  IN  LAKE  ONTARIO, 

Canada  Centre  for  Inland  Waters.  Department  of 
Energy,  Mines  and  Resources,  Burlington  (On- 
tario). 

J.  P.  Coakley. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  198-209, 
1 970.  8  fig,  26  ref,  append. 

Descriptors:  *Tracers,  *Sediment  transport,  'Lake 
Ontario,  'Provenance,  Beaches,  Littoral  drift,  Cur- 
rents (Water),  Sands,  Tracking  techniques,  Dye 
releases,  Fluorescence,  Sedimentation,  Great 
Lakes. 
Identifiers:  Sediment  tracers. 

Thin  sand  bodies  of  intermediate  surface  area  over- 
lying bedrock  and  glacial  deposits  occur  at  inter- 
vals in  the  nearshore  zone  of  western  Lake  Ontario 
between  Burlington  and  Toronto.  Natural  tracers 
(textural  and  mineralogical  characteristics  of  the 
sediments)  and  artificially  fluorescent  sand  were 
used  to  study  transport  direction  by  an  angularity 
and  a  high  proportion  of  non-resistent  minerals. 
The  mineralogy  of  the  sand  bodies  did  not  vary  sig- 
nificantly from  sand  body  to  sand  body.  The  com- 
bination of  these  features  suggests  derivation  from 
local  sources.  Sediment  transport  direction  is  re- 
lated primarily  to  the  orientation  of  the  shoreline 
with  respect  to  easterly  winds.  (See  also  W72- 
01094)  (Knapp-USGS) 
W72-02336 


MODELS    FOR    NEARSHORE    SAND    TRANS- 
PORT, 

Raytheon     Co.,     New     London,    Conn.     Marine 

Research  Lab. 

D.O.Cook. 


Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  210-216, 
1970.  3  fig,  1  tab,  17  ref. 

Descriptors:  *Surf,  *Beaches,  *Sediment  transport, 
Waves  (Water),  Sands,  Beach  erosion,  Ocean 
waves,  Littoral  drift,  Currents  (Water),  Rip  cur- 
rents, Coasts,  Great  Lakes. 

Three  models  proposed  to  explain  the  exchange  of 
sand  between  the  beach  and  offshore  are  reviewed. 
Investigations  of  wave-generated  currents  and  sand 
motion  in  the  offshore  zone  at  southern  California, 
however,  cast  doubt  on  the  validity  of  the  models. 
Bottom  water  drift  may  occur  either  towards  or 
away  from  shore,  and  sand  does  not  undergo  exten- 
sive suspension.  A  new  model  is  proposed  in  which 
the  principal  variables  are  wave  dimensions  and 
wind  conditions.  Differences  exist  between  the 
water  circulation  systems  of  high  and  low  energy 
beaches.  With  small  waves,  shoreward  oscillations 
seem  to  predominate  at  the  bottom  and  rip  currents 
are  not  well  developed.  Net  motion  of  water  at  the 
sea  floor  may  occur  either  towards  or  away  from 
shore,  largely  under  the  influence  of  wind  direction 
and  wave  period.  During  winter  storms,  rip  cur- 
rents erode  sand  from  the  beach  and  transport  it  to 
the  nearshore,  where  it  is  confined  by  predominant 
offshore  oscillations.  In  calm  summer  months,  long 
period  waves  generate  onshore  bottom  water  drift 
which  replenishes  the  beach  with  sediment.  While 
directional  inequalities  in  wave-induced  oscilla- 
tions are  not  pronounced  in  the  nearshore  zone  of 
an  oceanic  beach,  shoreward  surges  are  notably 
dominant  in  lakes  or  wave  tanks.  Also,  rip  currents 
are  not  well  developed  along  low  energy  beaches, 
and  water  may  return  offshore  by  other  means. 
These  disparities  cast  doubt  on  the  applicability  of 
sand  transport  models  for  oceanic  coasts  to  pro- 
tected lacustrine  shores.  (See  also  W72-01094)  (K- 
napp-USGS) 
W72-02337 


FE-MN  OXIDATE  CRUSTS  IN  ONEIDA  LAKE, 
NEW  YORK, 

Syracuse  Univ.,  N.  Y.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-02338 


PROFILE  OF  A  STORM-WIND,  WAVES  AND 
EROSION  ON  THE  SOUTHEASTERN  SHORE 
OF  LAKE  MICHIGAN, 

Williams    Coll.,    Williamstown,    Mass.    Dept.    of 

Geology. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02340 


A  GEOMORPHIC  MAP  OF  LAKE  MICHIGAN 
SHORELINE, 

United  States  Lake  Survey,  Detroit,  Mich. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02341 


LAKE  ONTARIO  NEARSHORE  SEDIMENTS, 
WHITBY  TO  WELLINGTON,  ONTARIO, 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 

N.  A.  Rukavina. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  266-273, 
1970.  2  fig,  1  tab,  8  ref. 

Descriptors:  *Bottom  sediments,  "Lake  Ontario, 
•Surveys,  'Mapping,  Sounding,  Sampling, 
Provenance,  Glacial  drift,  Sediment  transport, 
Deposition  (Sediments),  Erosion,  Beach  erosion, 
Great  Lakes. 

A  nearshore  survey  of  bottom  material  along  the 
north  shore  of  Lake  Ontario  between  Whitby  and 
Wellington  was  based  upon  bottom  samples,  echo 


sounder  records,  and  underwater  television  obser- 
vations. Three  bottom  types  were  identified  and 
delineated:  ( 1 )  glacial  sediment  and  lag  deposits, 
55%,  (2)  sand,  25%,  and  (3)  bedrock,  20%.  Glacial 
material  occupies  the  major  portion  of  the  zone 
west  of  Colborne.  Bedrock  is  exposed  east  of  Col- 
borne.  The  major  sand  deposit  occurs  in  the  area 
surrounding  the  Presqu'ile  Peninsula.  Elsewhere 
the  sand  is  restricted  to  the  vicinity  of  creek  mouths 
or  harbor  entrances.  Sand  is  contributed  to  the 
zone  by  stream  discharge,  bluff  erosion,  and  sub- 
marine erosion.  Net  transport  is  in  an  eastward 
direction  and  accumulation  occurs  in  the  vicinity  of 
Presqu'ile.  (See  also  W72-01094)  (Knapp-USGS) 
W72-02342 


F.A.S.T.  -  FAST  ANALYSIS  OF  SEDIMENT 
TEXTURE, 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 

N.  A.  Rukavina,  and  G.  A.  Duncan. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  274-281, 
1 970.  4  fig,  3  tab,  8  ref. 

Descriptors:  *Sediments,  *Particle  size,  *Settling 
velocity,        *Laboratory        tests,         *Analytical 
techniques,  Sampling,  Particle  shape. 
Identifiers:  *  Particle  size  analysis. 

The  size  analysis  procedure  used  by  the  Canada 
Centre  for  Inland  Waters  (CCIW)  Sedimentology 
Laboratory  to  provide  a  standard  size  description 
for  all  incoming  samples  make  use  of  pipette  analy- 
sis and  Emery  settling  tube  analysis  to  determine 
the  sand/silt/clay  composition  of  a  sample  and  the 
size  distribution  of  its  sand  fraction.  Both 
procedures  were  modified  to  improve  their  preci- 
sion and  to  reduce  the  sample  size  and  the  time 
required  for  analysis.  With  batch  processing  of  the 
samples,  and  output  of  15-20  analyses/techni- 
cian/day is  possible  including  sample  preparation 
and  computation  of  results.  The  method  has  several 
advantages  in  addition  to  its  output:  settling 
velocity  forms  the  basis  for  the  entire  analysis, 
equipment  cost  is  low,  sample  size  can  be  low  as  10 
g,  precision  is  of  the  order  of  1-2%,  the  procedure 
is  easily  learned  and,  it  may  be  used  in  the  field  as 
well  as  the  laboratory.  (See  also  W72-01094)  (K- 
napp-USGS) 
W72-02343 


UNDERWATER      PHOTOGRAPHY      IN      THE 
GREAT  LAKES  -  A  REPORT, 

Department    of    Energy,    Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02344 


A  VIBRO  CORER  AND  PORTABLE  TRIPOD- 
-WINCH  ASSEMBLY  FOR  THROUGH  ICE 
SAMPLING, 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 

P.  G.  Sly,  and  K.  Gardener. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  297-307, 
1970.  7  fig,  11  ref. 

Descriptors:    'Equipment,    'Sampling,    'Bottom 
sediments,  'Lakes,  'Cores,  Core  drilling,  Drilling 
equipment,  Hoisting  machinery. 
Identifiers:  'Coring  equipment. 

A  simplevibro-type  corer  was  built  for  obtaining 
gravelly  sand,  sand  and  silty  sand  cores,  2  m  long 
and  about  5  cm  in  diameter.  The  corer  uses  a  stan- 
dard pavement-breaker  (pneumatic  impactor), 
mounted  above  a  plastic  lined  steel  core  barrel. 


27 


Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


The  corer  can  be  operated  to  considerable  depth, 
limited  only  by  the  operating  pressure  of  the  impac- 
tor  and  by  the  length  of  the  return  airhose.  Most 
components  are  generally  available  on  a  rental  ba- 
sis. Sediment  structures  and  laminations  appear  to 
be  well  preserved,  though  there  is  evidence  of  some 
repacking  in  the  cores.  A  specially  designed  porta- 
ble winch  and  frame  was  built  in  modular  form, 
easily  handled  by  two  or  three  people,  and  is  opera- 
tional even  in  temperatures  as  low  as  -40  deg.  It  can 
be  transported  by  skiplane,  or  snow/ice  vehicle.  It 
can  provide  lift  up  to  a  rate  of  about  40  m/min,  a 
line  pull  of  590  kg  under  power,  or  2250  kg  under 
manual  drive.  There  is  ample  lift  to  provide  for  the 
use  of  a  slightly  modified  vibro  corer,  operating 
either  through  ice  or  even  directly  on  an  exposed  or 
shallow  water  beach  surface.  The  system  has  'fum- 
ble-free' controls  and  can  be  covered  with  a  plastic 
sheet  to  provide  an  operating  shelter.  (See  also 
W72-01094)  (Knapp-USGS) 
W72-02345 


NEAR-SHORE  SEDIMENTS  IN  SOUTHERN 
LAKE  ONTARIO,  THEIR  DISPERSAL  PAT- 
TERNS AND  ECONOMIC  POTENTIAL, 

Rochester  Univ.,  N.Y. 

R.  G.  Sutton,  T.  L.  Lewis,  and  D.  L.  Woodrow. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  308-318, 
1970.  6  fig,  2  tab,  6  ref.  NSF  Sea  Grants  GH-23  and 
GH-53. 

Descriptors:  *  Bottom  sediments,  *Lake  Ontario, 
"Distribution  patterns,  'Construction  materials, 
Sands,  Gravels,  Sand  bars,  Mineralogy,  Surveys, 
Great  Lakes,  Sedimentation,  Mineral  industry. 

The  southern  Lake  Ontario  near-shore  consists  of 
boulders  and  till  (75%),  bedrock  ( 10%),  and  sand 
and  gravels  (15%).  Potential  economic  sand 
deposits  in  excess  of  100  million  cubic  yards  occur 
at  Niagara,  Rochester,  and  along  the  eastern  shore. 
Smaller  deposits  occur  at  Hamlin  Beach  and  Mex- 
ico Bay.  Elsewhere  the  sand  forms  small  isolated 
patches.  The  beach  sands  are  generally  restricted 
to  areas  adjacent  to  stream  mouths  or  spits  and  bars 
extending  across  fronts  of  bays  and  ponds  where  ef- 
fects of  the  prevailing  easterly  currents  are  locally 
reduced.  The  sands  fine  lakeward  and  are  displaced 
by  muds  in  depths  over  50-ft  and  at  offshore 
distances  greater  than  two  miles.  The  sands 
generally  fine  from  west  to  east.  The  average  sand 
is  composed  of  quartz,  feldspar,  rock  fragments 
and  heavy  minerals  (7%).  Most  of  the  sand 
originated  from  erosion  of  submerged  tills,  till  cliffs 
and  streams.  (See  also  W72-01094)  (Knapp- 
USGS) 
W72-02346 


METHOD    FOR    MEASURING    MINERALIZA- 
TION IN  LAKE  SEDIMENTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbiolo- 
gy and  Oceanography. 

For  primary  bibliographic  entry  see  Field  02H. 
W72-02498 


MINERALOGICAL  STUDY  OF  PISUERGO 
BASIN  RIVERS:  II.  SPECIAL  CHARAC- 
TERISTICS OF  THE  MINERALS  AND  THEIR 
RELATIONSHIP  TO  THE  PARENT  ROCK  (IN 
SPANISH), 

Seccion  de  Minerales,  Pamplona  (Spain). 
S.  Leguey,  and  J.  Rodriguez. 

An  Edafol  Agrobiol.  29  (3/4):  175-192.  Illus.  1970. 
English  summary. 

Identifiers:  Basin,  Mineralogical,  Minerals, 
Morphology,  Parent,  Pisuerga,  Relationship, 
Rivers,  Rock,  Spain,  Stability. 

An  investigation  was  conducted  on  the  special 
characteristics  of  the  most  representative  minerals 
in  the  sediments.  Six  areas  were  distinguished  on 
the  bases  of  quantitative  distribution,  morphologic 
evolution  and  degree  of  stability  of  the  minerals. - 
Copyright  1 97  I ,  Biological  Abstracts,  Inc. 


W72-02513 


BIOLOGY  OF  THE  SECCHE  DELLA 
MELORIA:  III.  THE  SUPERFICIAL  SEDI- 
MENTS OF  THE  'SECCHE'  (SHALLOWS)  AND 
OF  THE  ADJACENT  AREAS  FROM  THE 
MOUTH  OF  THE  ARNO  RIVER  TO  PUNTA 
FORTULLINO, 

Genoa  Univ.  (Italy).  Istituto  di  Geologia. 
Giuliano  Fierro-Franco  Miglietta,  and  Giovanni 
Battista  Piacentino. 

Boll  Pesca  Piscicolt  Idrobiol.  24(2):  1 15-149.  Illus. 
Map.  1 969.  French  and  English  summaries. 
Identifiers:  Arno,  Biology,  Fortullino,  Italy,  Mouth, 
Punta,  River,  Secche,  Secche-Della-Meloria,  Sedi- 
ments, Shallows,  Superficial. 

The  results  of  a  sedimentological  investigation  of 
the  'Secche  della  Meloria'  and  adjacent  bottom 
areas  were  submitted.  Sediments  were  analyzed  for 
texture  and  composition  regarding  the  bottom 
morphology,  the  bathymetry  and  terrigenous 
supply.  Hydrological  data  was  taken  into  con- 
sideration. The  present  investigation  permitted 
evaluation  within  the  limits  of  a  basic  research  of 
the  sedimentation  type  and  of  the  interaction 
between  the  terrigenous  and  organogenous  sedi- 
ments which  are  characteristics  of  the  ecosystem  of 
the  Secche.  A  quaternary  coastal  line  within 
bathymetries  of  10  and  14  m  was  detected— Copy- 
right 1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02554 


ADENOSINE  TRIPHOSPHATE  IN  LAKE  SEDI- 
MENTS: I.  DETERMINATION, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soils. 

C.  C.  Lee,  R.  F.  Harris,  J.  D.  H.  Williams,  D.  E. 

Armstrong,  and  J.  K.  Syers. 

Soil  Sci  Soc  Amer  Proc.  35  ( 1 ):  82-86.  Illus.  1 97 1 . 

Identifiers:     Aerobacter-Aerogenes,     ATP,     Bio, 

Biomass,    Determination,    Eutrophication,    Lake, 

Luciferase,     Luciferin,     Luminescene,     Method, 

Microbial,  Sediments. 

A  modification  of  the  luciferin-luciferase  biolu- 
minescence  technique  was  developed  for  determin- 
ing ATP  in  sediments.  The  method  involves  extrac- 
tion with  cold  H2S04,  clean  up  with  a  cation 
exchange  resin  and  use  of  living  Aerobacter 
aerogenes  cells  as  an  internal  standard  to  correct 
for  incomplete  ATP  recovery  from  the  sediments. 
ATP  recovery  ranged  from  20  to  85%,  was  a 
characteristic,  reproducible  property  of  a  given 
sediment,  but  was  not  related  consistently  to  any 
other  sediment  property.  The  detection  limits  of 
the  method  were  about  0.05microgram  ATP/g 
oven  dry  sediment  but  were  dependent  on  the 
recovery  characteristic  of  the  sediment  and  the 
amounts  of  bioluminescene-inhibitory  solutes 
present  in  the  extract  used  for  final  ATP  analysis. 
Precision  was  low  at  ATP  levels  approaching  the 
detection  limit,  primarily  because  of  the  high  coef- 
ficient of  variation  shown  at  low  ATP  concentra- 
tions (about  3  x  10  to  the  minus  10th  power  M  for 
the  instrumentationand  luciferin-luciferase  extracts 
used).  The  method  should  be  applicable  to  soils  as 
well  as  sediments.  The  ATP  contents  of  9  sediment 
samples  obtained  from  different  lakes  in  Wisconsin 
ranged  from  0.34  to  9.5  microgram  ATP/g  sedi- 
ment—Copyright 1971,  Biological  Abstracts,  Inc. 
W72-02695 


ADENOSINE  TRIPHOSPHATE  IN  LAKE  SEDI- 
MENTS: II.  ORIGIN  AND  SIGNIFICANCE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soils. 

C.  C.  Lee,  R.  F.  Harris,  J.  D.  H.  Williams,  J.  K. 

Syers,  and  D.  E.  Armstrong. 

Soil  Sci  Soc  Amer  Proc.  35(1):  86-9 1 .  Illus.  197 1 . 

Identifiers:  Aerobacter-Aerogenes,  ATP,  Bacterial, 

Bio,  Biomass,  Count,  Eutrophication,  Exchange, 

Lake,  Luminescence,  Method,  Microbial,  Origin, 

Plate,  Resin,  "Sediments,  Sulfuric-Acid,  Validity. 

The  origin  and  significance  of  adenosine 
triphosphate  (ATP)  in  lake  sediments  were  evalu- 
ated using  the  HaS04-exchange  resin,  biolu- 
minescence  technique  for  ATP  determination.  The 


effects  of  growth  stage  and  media  composition, 
particularly  P  status,  on  the  ATP  content  of 
Aerobacter  aerogenes  and  other  bacterial  species 
were  characterized  under  well-defined  growth  con- 
ditions in  sediment-free  systems  as  a  basis  for  in- 
terpreting ATP-bacterial  cell  relationships  in  the 
presence  of  sediments.  ATP  calculated  from  plate 
count-derived  bacterial  numbers  using  a  conver- 
sion factor  of  1  to  4  x  10  to  the  minus  10th  power 
microgram  ATP/cell  was  consistent  with  the  ATP 
content  of  irradiation-sterilized  sediment  suspen- 
sions incubated  with  A.  aerogenes  or  a  mixed  in- 
digenous sediment  microbial  population,  indicating 
that  no  measurable  extracellular  ATP  accumulated 
in  the  sediments,  the  sediment  bacteria  existed  in  a 
relatively  inactive  but  not  P-deficient  steady-state 
characterized  by  an  ATP  content  in  the  1  to  4  x  10 
to  the  minus  10th  poswer  microgram/cell  range, 
and  the  majority  of  the  bacteria  developing  in  the 
incubated  sediments  were  capable  of  growth  on  Na 
caseinate  agar.  Bacterial  ATP  calculated  from 
plate  count  data  constituted  a  minor  fraction  of  the 
total  ATP  of  most  of  the  natural  sediment  samples 
evaluated.  The  potential  of  using  ATP  as  an  index 
of  the  relative  amounts  of  C,N,P,  and  S  associated 
with  the  living  as  compared  to  the  nonliving  phase 
of  the  sediments  is  discussed. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02696 


SOIL  EROSION  AND  ITS  CONTROL  (IN  RUS- 
SIAN). 


Urozhai:  Kiev.  1968.  148  p. 
Identifiers:     Control,     "Erosion, 
USSR. 


Soil,     Ukraine, 


This  is  a  collection  of  papers  which  thoroughly  ex- 
amine the  methods  for  assessment  of  erosion  con- 
trol measures  used  in  the  Ukraine,  with  some  data 
on  the  efficiency  of  different  tillage  methods  and  of 
certain  special  protective  measures  for  erosion 
control— Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02736 


PROTECTIVE  FORESTS  STANDS  AND  SOIL 
IMPROVEMENT. 

Volgograd.  1968.  58  p. 

Identifiers:  Anti,  Book,  "Erosion,  "Forests,  Irriga- 
tion, Nutrients,  Protective,  Soil,  Stands,  Strips, 
USSR,  Water. 

The  properties  of  forest  soils  are  examined  in  the 
Volga-Akhtuba  floodplain,  the  Donskaya  Luka 
(Don's  bend),  the  Ergeni  Hills,  the  Transvolga  re- 
gion and  some  other  regions  of  the  steppe  zone  of 
the  European  part  of  the  USSR.  The  variations  of 
the  soil  nutrients  and  the  water  regime,  and  the  ef- 
fect protective  and  anti-erosion  forest  strips  and  of 
irrigation  on  the  hydro-physical  and  physicochemi- 
cal  soil  properties  are  described— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02737 


CONTINUING  SEDIMENT  INVESTIGATIONS 
IN  INDIANA  BY  THE  U.S.  GEOLOGICAL  SUR- 
VEY, 

Geological  Survey,  Indianapolis,  Ind. 

L.  E. Johnson. 

Geological  Survey  Open-file  Report,  1971.  17  p,  4 

fig,  4  tab,  7  ref. 

Descriptors:     "Sediments,     "Sediment    transport, 
"Network  design,  "Data  collections,  Indiana,  Data 
processing,  Sediment  load,  Particle  size,  Evalua- 
tion, Sampling,  On-site  investigations. 
Identifiers:  "Fluvial  sediments. 

The  network  of  suspended  sediment  sampling  sta- 
tions in  Indiana,  the  types  of  data  collected,  and  the 
results  of  an  analysis  of  the  data  are  outlined.  An 
evaluation  of  the  accuracy  of  the  results  indicated 
that  the  average  error  of  prediction  would  be  20% 
or  less  for  sampling  stations  with  3  or  more  years  of 
record.  ( Lang-USGS ) 
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TAMU  RESULTS  FROM  THE  USNS  KANE  1969 
EXPEDITION,  GULF  OF  MEXICO, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

A.  H.  Bouma,  W.  R.  Bryant,  and  D.  K.  Davies. 

Final  Report,  July  1971.  139  p.  Project  663.  USGS 

Contr.  No  14-08-0001-1 1990. 

Descriptors:  *Sedimentology,  'Structural  geology, 
*Gulf  of  Mexico,  *Core  drilling,  'Data  collections. 
Sedimentation,  Sediment  transport,  Lithification, 
Petrography,  Sampling,  Geomorphology,  Sands, 
Clays,  Silts,  Detritus,  Particle  size,  Carbonates, 
Turbidity  currents,  Geology. 
Identifiers:  'Cyclic  sedimentation. 

This  report  (in  seven  papers)  contains  the  results  of 
the  Texas  A  and  M  University  Sedimentology  in- 
vestigations carried  out  during  the  summer  of  1969 
in  the  Gulf  of  Mexico  on  board  the  USNS  Elisha 
Kane.  Core  samples  were  collected  at  50  sites  and 
the  data  are  summarized  in  the  seven  papers  enti- 
tled: ( 1 )  USNS  KANE  Core  Stations,  (2)  Deep  Sea 
Sands  and  Silts  in  the  Gulf  of  Mexico,  (3)  Types 
and  Distribution  of  Minor  Structures  in  USNS 
KANE  Gulf  of  Mexico  Cores,  (4)  Cyclic  Sedimen- 
tation Patterns  in  Deep  Gulf  of  Mexico  Sediments, 
(5)  Composite  Sedimentological  4D  Map  of  the 
Gulf  of  Mexico,  (6)  Coarse  Fraction  Constituents, 
and  (7)  Grain  Size  and  Carbonate  Data.  (See  also 
W72-02759  thru  W72-02764) 
W72-02758 


DEEP  SEA  SANDS  AND  SILTS  IN  THE  GULF 
OF  MEXICO, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
D.  K.  Davies. 

In:  Tamu  Results  from  the  USNS  KANE  1969  Ex- 
pedition, Gulf  of  Mexico;  Texas  A  and  M  Universi- 
ty Department  of  Oceanography  Final  Report,  p  6- 
36,  July  1971.  13  fig,  8  tab,  13  ref.  Project  663. 
USGS  Contr.  No.  14-08-0001-11990. 

Descriptors:  'Sedimentology,  'Structure,  'Gulf  of 
Mexico,  'Sands,  'Silts,  Sediment  transport, 
Mineralogy,  Data  collections,  Sampling,  Core 
drilling.  Geology,  Geomorphology,  Particle  size, 
Pleistocene  epoch,  Sedimentation. 
Identifiers:  Detrital  sediments. 

Core  samples  show  that  sand  and  silt  interbeds  of 
the  continental  slope,  rise,  and  abyssal  plain  of  the 
Gulf  of  Mexico,  are  composed  of  either  detrital  or 
carbonate  sediments  of  the  Pleistocene  Epoch. 
Because  of  the  insensitivity  of  the  detrital  minerals 
to  transport  distance  and  environment,  the  sand 
and  silt  interbeds  from  the  deeper  portions  of  the 
Gulf  may  be  related  to  specific  source  areas  on  the 
continental  shelf.  These  source  areas  include  the 
Mississippi,  the  Rio  Grande,  and  the  rivers  of 
northeast  Mexico.  Vertical  variations  in  mineralo- 
gy show  no  significant  trend  with  increasing  depth 
in  any  core,  indicating  that  relative  contributions 
from  each  source  remained  constant.  Carbonate 
sands  and  silts  of  the  abyssal  plain  were  derived 
from  the  shallow  waters  of  the  Campeche  Shelf. 
Transportation  along  the  axis  of  the  Campeche 
Canyon  carried  these  shelf  carbonates  northward 
into  deeper  water  areas,  in  some  instances  through 
the  medium  of  turbidity  currents.  (See  also  W72- 
02758)  (Woodard-USGS) 
W72-02759 


TYPES  AND  DISTRIBUTION  OF  MINOR 
STRUCTURES  IN  USNS  KANE  GULF  OF  MEX- 
ICO CORES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Oceanography. 
A.  H.  Bouma. 

In:  Tamu  Results  from  the  USNS  KANE  1969  Ex- 
pedition, Gulf  of  Mexico;  Texas  A  and  M  Universi- 
ty Department  of  Oceanography  Final  Report,  p 
37-81.  July  1971.  19  fig,  12  ref.  Project  663.  USGS 
Contract  No  1 4-08-000 1-11 990. 


Descriptors:  'Sedimentology,  'Structural  geology, 
'Gulf  of  Mexico,  'Core  drilling,  *X-ray  analysis, 
Sediment  transport,  Faults  (Geology),  Sedimenta- 
tion, Geomorphology,  Mineralogy,  Sampling, 
Geology,  Turbidity  currents.  Data  collections. 
Identifiers:  Turbidity  current  deposits. 

X-ray  analysis  of  sediment  core  samples  taken  from 
the  Gulf  of  Mexico  show  a  decrease  in  accumula- 
tion rate  of  minor  sedimentary  structures  after  Late 
Pleistocene.  The  Mississippi  Fan  contains  sand  tur- 
bidites  overlain  by  silt  turbidity  current  deposits 
which  are  covered  by  mud.  The  silty  mud  blankets 
decrease  in  thickness  moving  away  from  the  Missis- 
sippi Delta.  The  northwestern  Gulf  of  Mexico 
reveals  little  information  on  its  depositional  history. 
The  southwestern  Gulf  is  characterized  by  a  high 
degree  of  bioturbation  and  mottling  leaving  few 
primary  minor  structures  recognizable.  The 
canyons  all  contain  pelagic  sediments,  indicating 
lack  of  active  sediment  transport.  The  intensity  of 
bioturbation  effects  increases  upward  in  the  cores 
which  indicates  a  decrease  in  accumulation  rate.  In 
addition  to  primary  sedimentary  structures  and 
secondary  of  organic  origin,  slump  phenomena  and 
small-scale  faults  were  observed.  (See  also  W72- 
02758)  (Woodard-USGS) 
W72-02760 


CYCLIC  SEDIMENTATION  PATTERNS  IN 
DEEP  GULF  OF  MEXICO  SEDIMENTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Oceanography. 
A.  H.  Bouma. 

In:  Tamu  Results  from  the  USNS  KANE  Expedi- 
tion, Gulf  of  Mexico;  Texas  A  and  M  University 
Department  of  Oceanography  Final  Report,  p  82- 
97,  July  1971.  6  fig,  7  ref.  Project  663.  USGS  Con- 
tract No  14-08-0001-11990. 

Descriptors:  'Sedimentology,  'Structural  geology, 
'Gulf  of  Mexico,  'Core  drilling,  *X-ray  analysis, 
Sediment  transport,  Sedimentation,  Lithification, 
Petrography,  Turbidity  currents,  Sampling,  Geolo- 
gy, Geomorphology,  Data  collections. 
Identifiers:  'Cyclic  sedimentation. 

Core  samples  collected  from  the  Gulf  of  Mexico 
abyssal  plain  and  lower  Mississippi  Fan  contain 
beds  interpreted  as  turbidites.  In  addition  to  this 
type  of  cyclic  sedimentation  a  number  of  cores 
from  the  western  Gulf  reveal  cyclicity,  based  on 
sedimentary  structures  and  on  lithology.  X-ray 
radiographic  show  that  these  cycles  may  be  varia- 
tions of  incomplete  turbidite  facies  models.  (See 
also  W72-02758)  (Woodard-USGS) 
W72-02761 


COMPOSITE  SEDIMENTOLOGICAL  4D  MAP 
OF  THE  GULF  OF  MEXICO, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Oceanography. 

W.  E.  Sweet,  Jr.,  and  A.  H.  Bouma. 
In:  Tamu  Results  from  the  USNS  KANE  1969  Ex- 
pedition, Gulf  of  Mexico;  Texas  A  and  M  Universi- 
ty Department  of  Oceanography  Final  Report,  p 
98-120, July  1971.  8  fig,  lOref.  Project  663.  USGS 
Contract  No  14-08-0001-1 1990. 

Descriptors:  'Sedimentology,  'Structural  geology, 
'Gulf  of  Mexico,  'Core  drilling,  'Data  collections. 
Maps,  Sedimentation,  Lithification,  Petrography, 
Analytical  techniques,  Sampling,  Geomorphology. 
Identifiers:  Sediments  (4D  map). 

The  4D  map  shows  the  plot  of  41  sediment  cores 
that  were  collected  in  the  Gulf  of  Mexico.  The  Mis- 
sissippi Fan  shows  up  distinctly  as  a  silty  pelite.  East 
of  the  Fan  and  extending  eastward  to  the  edge  of 
the  shelf  and  southward  to  about  25  deg  30'  N 
there  is  an  area  of  clayey  pelite.  West  of  the  Missis- 
sippi Fan,  a  heart-shaped  area  of  clayey  pelite 
straddles  the  continental  rise  and  slope  across  the 
Sigsbee  escarpment.  The  southern  end  of  the  Fan 
bifurcates  and  a  narrow  band  of  silty  pelite  extends 
westward  across  the  continental  rise  just  north  of 
the  abyssal  plain  connecting  with  silty  pelite  in  the 


western  Gulf  of  Mexico.  The  4D  map  reveals  in 
greater  detail  than  a  two  dimensional  map  the  com- 
plexity of  sediment  distribution  in  the  Gulf  of  Mex- 
ico. (See  also  W72-02758)  (Woodard-USGS) 
W72-02762 


COARSE  FRACTION  CONSTITUENTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Oceanography. 

D.  M.  Fitzgerald,  and  A.  H.  Bouma. 
In:  Tamu  Results  from  the  USNS  KANE  1969  Ex- 
pedition, Gulf  of  Mexico;  Texas  A  and  M  Universi- 
ty Department  of  Oceanography  Final  Report,  p 
121-133,  July  1971.  3  fig,  1  tab.  Project  663.  USGS 
Contract  No  14-08-0001-11990. 

Descriptors:  'Sedimentology,  'Structural  geology. 
'Gulf  of  Mexico,  'Core  drilling,  'Data  collections. 
Sedimentation,  Lithification,  Petrography, 
Sampling,  Geomorphology,  Detritus. 
Identifiers:  'Sediments  (Coarse  fraction  con- 
stituents), Foraminifera. 

Samples  from  the  upper  parts  of  twenty-three  sedi- 
ment cores  collected  from  the  Gulf  of  Mexico  were 
examined  for  their  coarse  fraction  constituents.  Il- 
lustrations include  the  location  of  these  cores, 
microscopic  analyses,  and  the  average  amount 
present  of  sixteen  constituents.  The  coarse  fraction 
constituents  are  divided  into  three  major  groups  ac- 
cording to  origin:  biological,  authigenic  and 
detrital.  Foraminifera  and  foraminiferal  remains 
are  abundant  throughout  nearly  all  samples  with 
only  a  few  exceptions  where  the  abundancy 
decreases  downward  in  a  core.  Most  of  the  other 
constituents  are  rare  in  occurrence.  (See  also  W72- 
02758)  (Woodard-USGS) 
W72-02763 


GRAIN  SIZE  AND  CARBONATE  DATA, 

M.  P.  Looney,  P.  K.  Trabant,  N.  J.  Hall,  H.  Stancil, 
and  W.R.Bryant. 

In:  Tamu  Results  from  the  USNS  KANE  1969  Ex- 
pedition, Gulf  of  Mexico;  Texas  A  and  M  Universi- 
ty Department  of  Oceanography  Final  Report,  p 
134-139,  July  1971.  Project  663.  USGS  Contract 
No  14-08-0001-11990. 

Descriptors:  'Sedimentology,  'Structural  geology, 
'Gulf  of  Mexico,  'Core  drilling,  'Particle  size, 
Data  collections,  Sampling,  Geomorphology,  Car- 
bonates, Sediments. 

Identifiers:  'Sedimentology  (Grain  size),  Basic- 
data  tables. 

Grain  size  and  carbonate  content  are  tabulated  for 
sediment  core  samples  collected  in  the  Gulf  of 
Mexico  during  the  geological-physical  oceanog- 
raphy cruises  of  the  USNS  KANE  during  the 
summer  of  1969.  All  cores  were  sampled  in  Corpus 
Christi  after  the  cruises  were  completed.  The  sam- 
ple depths  were  determined  by  the  macroscopic 
and  X-ray  radiography  descriptions.  A  small  part  of 
the  sample  was  removed  for  total  carbonate  deter- 
minations using  the  volumetric  method  by  Schei- 
bler.  For  size  analysis,  the  following  size  intervals 
(phi  units)  were  determined:  4,  4-6,  6-7,  7-8,  9- 
10.2,  and  10.2.  (See  also  W72-02758)  (Woodard- 
USGS) 
W72-02764 


GROWTH  OF  THE  VOLGA  DELTA  EDGE 
DURING  REGULATION  OF  STREAMFLOW  AT 
VOLGOGRAD  (PRIROST  KRAYA  DEL'TY 
VOLGI  ZA  PERIOD  ZAREGULIROVANIYA 
STOKA  U  VOLGOGRADA), 
V.  Ya.  Goremykin. 

Izvestiya  Vsesoyuznogo  Geograficheskogo 

Obshchestva,  Vol  102,  No  2,  p  166-170,  March- 
April  1970.  3  tab,  4  ref. 

Descriptors:  'Deltas,  'Sediments,  'Sediment 
discharge,  Suspended  load,  Banks,  Deposition 
(Sediments),  Aggradation,  Reservoir  construction, 
Streamflow,  Runoff,  Regulation,  Water  level  fluc- 
tuations, Currents  (Water),  Velocity,  Depth, 
Aquatic  plants. 
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Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


Identifiers:     "USSR,    *Volga    River,    Volgograd, 
Suspended  sediments. 

Great  hydrographic  and  hydrologic  changes  have 
been  taking  place  in  the  Volga  delta  and  in  its 
offshore  zone  since  completion  of  the  Volgograd 
Hydroelectric  Power  Station  and  construction  of 
the  Volga  and  Volgograd  reservoirs.  Regular  obser- 
vations are  being  conducted  by  the  Caspian  Scien- 
tific Research  Institute  of  Fisheries  to  study  the 
growth  of  the  sea  edge  of  the  delta,  variations  in 
current  velocities,  depths,  and  the  overgrowing  of 
the  outlet  areas  of  the  delta  and  foredelta.  Two 
principal  factors  are  responsible  for  the  growth  of 
the  seaward  edge  of  the  Volga  delta:  the  Volga 
sediments  and  sea  level  fluctuations.  Following  the 
regulation  of  flow  at  Volgograd  in  1959,  linear 
growth  along  the  delta  decreased  considerably. 
Average  annual  growth  of  the  delta  edge  between 
1959  and  1964  was  43.2  m  as  compared  with  an 
average  annual  growth  of  181.5  m  for  the  period 
1955-58.  In  1964  the  average  vertical  land  growth 
along  the  delta  edge  was  34.8  cm  as  compared  with 
36.6  cm  for  the  6-year  period  1959-64.  Current 
velocities  increased  considerably  at  a  number  of 
outlet  channels  of  the  Volga  delta  following  the 
regulation  of  Volga  flow.  The  growth  of  un- 
derwater and  above-water  vegetation  near  the  out- 
let banks  of  the  delta  and  in  the  offshore  zone  was 
25-30%  greater  in  1964  than  in  1958.  (Josefson- 
USGS) 
W72-02776 


CALCULATING  AVERAGE  ANNUAL 

SUSPENDED-SEDIMENT  DISCHARGE  IN  A 
LIMITED  SERIES  OF  OBSERVATIONS,  AS  IL- 
LUSTRATED BY  UKRAINIAN  AND  MOLDAVI- 
AN RIVERS  (RASCHET  NORMY  STOKA  VZ- 
VESHENNYKH  NANOSOV  PRI  OGRANICHEN- 
NOM  RYADE  NABLYUDENIY  NA  PRIMERE 
RE  K  UKR  AIN  Y  I  MOLD  A  VII), 
Gidrometeorologicheskii  Institut,  Odessa  (USSR). 
G.  I.  Shvebs. 

Meteorologiya    i    Gidrologiya,    No    2,    p    75-85, 
February  1 97 1 .  3  fig,  7  ref. 

Descriptors:      *Rivers,     'Sediments,     *Sediment 
discharge,  'Suspended  load,  Suspension,  Turbidi- 
ty, Discharge  (Water),  Reservoir  construction. 
Identifiers:  *USSR,  Ukraine,  Moldavia,  Coefficient 
of  variation. 

Methods  for  analyzing  series  of  observational  data 
on  suspended-sediment  discharge  in  addition  to 
methods  for  lengthening  these  series  of  observa- 
tions by  use  of  water-discharge  data  or  by  the 
method  of  analogy  are  given.  As  an  example,  the 
average  annual  discharge  of  suspended  sediments 
and  its  coefficient  of  variation  were  calculated  on 
the  basis  of  the  average  annual  discharge  and  coef- 
ficient of  variation  for  a  number  of  rivers  in  the 
Ukraine  and  Moldavia,  including  the  Severskiy 
Donets,  Sinyukha  and  Aydar.  (Josefson-USGS) 
W72-02781 


RADIOACTIVE  SEDIMENT  TRACER  TESTS, 
HOUSTON  SHIP  CHANNEL,  HOUSTON,  TEX- 
AS, 

Army   Engineer  Waterways   Experiment   Station, 
Vicksburg,  Miss. 
Ellis  D.  Hart. 
WES  Misc-Paper-H-69-2,  Mar  69,  37  p. 

Descriptors:  'Inland  waterways,  'Sedimentation, 
'Radioisotopes,  Instrumentation,  Gold,  'Tracers, 
Hydrography,  Radiation,  Texas,  Sediment  trans- 
port. 

Identifiers:  'Gold  198,  Houston  ship  channel,  Scin- 
tillation counters. 

Radioactive  sediment  tracer  tests  were  conducted 
in  the  Houston  Ship  Channel  to  determine  qualita- 
tively the  sediment  movement  in  the  channel. 
About  5  curies  of  the  isotope  gold  198  was 
thoroughly  mixed  with  sediment  samples  from  the 
channel,  and  the  activated  sediment  was  then 
deposited  along  the  bottom  at  two  locations.  The 
results  of  tracing  the  deposits  indicated  that  the  ac- 


tivated sediment  moved  upstream  for  several  miles. 
Activity  was  recorded  downstream  for  only  a  short 
distance.  Very  little  lateral  movement  out  of  the 
channel  was  detected. 
W72-02830 


PHYSIOGRAPHY,     ECOLOGY,     AND     SEDI- 
MENTS OF  TWO  BERMUDA  PATCH  REEFS, 

Leeds  Univ.  (England).  Dept.  of  Earth  Sciences. 

P.  GaiTett,  D.  L.  Smith,  A.  O.  Wilson,  and  D. 

Patriquin. 

Journal  of  Geology,  Vol  79,  No  6,  p  647-668, 

November  1 97 1 .  2 1  fig,  3  tab,  40  ref. 

Descriptors:  'Reefs,  'Sedimentation,  Coral,  Car- 
bonate   rocks,    Stratigraphy,   Sedimentary    struc- 
tures, Shallow  water. 
Identifiers:  'Bermuda. 

Two  patch  reefs  in  Bermuda's  north  lagoon  are  less 
than  150  m  wide  and  rise  steeply  from  the  relatively 
featureless  lagoon  floor  at  18  m  depth,  to  within  1 
or  2  m  of  sea  level.  On  the  rough  mesa-like  reef 
tops,  coral-  and  algae-covered  knobs  are  inter- 
spersed with  sediment-filled  valleys  and  hollows. 
There  is  no  pronounced  zonation  of  the  organisms 
or  reef  structures.  Massive  corals,  principally  Mon- 
tastrea  annularis  and  Diploria  strigosa,  are  the  most 
important  reef-framework  builders.  Uneven  coral 
growth  is  the  major  factor  influencing  the  shape  of 
reef  cavities.  The  walls  of  these  cavities  are 
veneered  with  distinctive  growths  built  by  the 
skeletons  of  shade-loving  organisms,  principally  en- 
crusting ectoprocts,  coralline  algae,  bivalves,  and 
foraminifera.  Sediments  of  the  reef  top  are 
generally  coarse-to-very-coarse  sands  with  good- 
to-moderate  sorting.  All  the  particles  are  derived 
from  the  skeletons  of  organisms  dwelling  on  the 
reefs.  Some  reef  sands  are  washed  down  the  reef 
face  to  build  a  steep  reef  sediment  slope,  but  at 
distances  greater  than  10  m  from  the  reef,  the  reef- 
derived  constituents  become  quantitatively  unim- 
portant. On  the  near-reef  lagoon  floor,  fine  sedi- 
ments winnowed  from  the  reef  settle  from  suspen- 
sion. (Knapp-USGS) 
W72-02853 


FORM  AND  INTERNAL  STRUCTURES  OF 
RECENT  ALGAL  NODULES  (RHODOLITES) 
FROM  BERMUDA, 

Johns  Hopkins  Univ.,  Baltimore,  Md.;  and  Bermu- 
da Biological  Station,  St.  George's  West. 
A.  Bosellini,  and  R.  N.  Ginsburg. 
Journal  of  Geology,  Vol  79,  No  6,  p  669-682, 
November  1 97 1 .  1 3  fig,  2  tab,  40  ref. 

Descriptors:     'Bottom    sediments,     'Carbonates, 
'Sedimentary     structures,     Rhodophyta,     Waves 
(Water),  Currents  (Water). 
Identifiers:  'Algal  nodules.  Rhodolites,  Bermuda. 

The  growth  forms  and  internal  structure  of  living 
coralline  algal  nodules  from  a  shallow  Bermuda  bay 
contain  a  sensitive  record  of  the  frequency  of  their 
movement  by  wave  action.  The  growing  rhodolites 
are  pebbleto  cobble-sized  spheroids  found  at 
depths  of  1-2  m.  In  section,  a  nucleus  is  surrounded 
by  a  laminated  shell  or  coralline  algae  with  two  dif- 
ferent growth  forms:  laminar  and  columnar.  In  al- 
most all  the  larger  rhodolites  the  nucleus  is  in- 
variably succeeded  first  by  laminar  and  then 
columnar  structure.  Growing  spheroidal  and  ellip- 
soidal rhodolites  with  laminar  structure  are  con- 
centrated in  sandy  channels;  flattened  ones  with 
columnar  structure  are  half  buried  in  skeletal  sand 
or  trapped  in  rock-floor  depressions.  The  sphe- 
roidal form  and  laminar  structure  indicate  frequent 
movement,  while  the  flattened  form  and  columnar 
structure  indicate  immobility.  Specimens  of  80  mm 
were  moved  3  m  in  the  sandy  channels  by  waves 
generated  by  winds  of  15  knots.  Winds  of  15  knots 
or  more  occur  monthly  throughout  the  year  and 
much  more  frequently  during  the  fall  and  winter. 
The  relationships  between  form  and  internal  struc- 
ture and  frequency  of  movement  in  these  shallow- 
water  rhodolites  are  useful  for  interpreting  the 
growth  conditions  of  other  Recent  rhodolites  from 


deeper  water,  as  well  as  those  of  fossil  rhodolites. 

(Knapp-USGS) 

W72-02854 


CARBONATE     DEPOSITION     IN     CARLSBAD 
CAVERNS, 

Kentucky  University,  Lexington,  Dept.  of  Geology. 
J.  Thrailkill. 

Journal  of  Geology,  Vol  79,  No  6,  p  683-695, 
November  1971.8  fig,  2  tab,  29  ref,  append. 

Descriptors:     'Limestones,     'Carbonate     rocks, 
'Caves,  'Water  chemistry,  'Chemical  precipita- 
tion, Carbonates,  Travertine,  Karst,  Mineralogy, 
Calcite,  New  Mexico. 
Identifiers:  Carlsbad  Caverns  (N  Mex). 

Calcite,  aragonite,  dolomite,  hydromagnesite,  and 
huntite  are  being  precipitated  or  are  being  formed 
by  alteration  from  precursor  precipitates  in  Carl- 
sbad Caverns.  Vadose  seepage  in  contact  with 
flowstone  speleothems  (stalactites  and  similar 
forms)  is  considerably  undersaturated  with  respect 
to  hydromagnesite  and  approximately  saturated 
with  respect  to  the  other  four  carbonate  minerals. 
Only  calcite  and  aragonite  are  being  deposited  by 
such  water,  with  precipitation  caused  both  by  C02- 
escape  and  evaporation.  Nodular  speleothems  are 
also  abundant  in  Carlsbad.  Water  on  these  forms 
has  a  lower  Ca-Mg  ratio  than  that  on  the  flowstone 
group,  and  is  forming  aragonite  and  hydromag- 
nesite by  precipitation,  and  dolomite  and  huntite 
by  alteration.  Except  for  hydromagnesite  precipita- 
tion, all  reactions  in  Carlsbad  go  in  the  direction  of 
decreasing  free  energy  of  the  water-mineral  system, 
although  most  of  the  reactions  result  in  metastable 
products.  (Knapp-USGS) 
W72-02855 


DISTRIBUTION  PATTERNS  AND  PARTICLE 
SIZE  OF  BOTTOM  SEDIMENTS  IN  THE  TSIM- 
LYANSK  RESERVOIR  (ZAKONOMERNOSTI 
RASPREDELENIYA  I  GRANU- 

LOMETRICHESKIY        SOSTAV        DONNYKH 
GRUNTOV        TSIMLYANSKOGO        VODOK- 
HRANILISHEHA), 
Rostov-on-Don  State  Univ.  (USSR). 
V.  A.  ZKlyuyeva. 

Akademiya  Nauk  SSSR  Izvestiya,  Seriya 
Geograficheskaya,  No  2,  p  121-125,  March-April 
1970.  2  fig,  3  tab,  3  ref. 

Descriptors:  'Bottom  sediments,  'Sedimentation, 

'Sediment     distribution,     'Sediment     transport, 

•Sediment   load,   Reservoir  silting,   Particle  size, 

Mineralogy,    Silts,    Sands,   Clays,    Bank    erosion, 

Abrasion,  Distribution  patterns. 

Identifiers:    'USSR,    Rostov    Oblast,   Tsimlyansk 

Reservoir. 

Investigations  were  conducted  in  1955-56  to  study 
the  formation,  particle  size,  and  mineralogical 
composition  of  bottom  sediments  in  the  Tsimlyansk 
Reservoir  (Rostov  Oblast).  The  gradual  silting  of 
the  upper  part  of  the  reservoir  was  accompanied  by 
the  movement  of  sediments  of  increasing  thickness 
into  the  lower  part.  Owing  to  bank  erosion  and  ac- 
cumulation of  the  sediment  load  of  the  Don,  the 
volume  of  the  reservoir  decreased,  during  the  first 
5  years  of  observations,  by  144.5  million  cu  m.  By 
1959  two-thirds  of  the  reservoir  bottom  had 
become  covered  with  silt.  The  maximum  sediment 
accumulation  was  observed  in  the  Chir  inlet  at  the 
upper  part  of  the  reservoir,  where  the  thickness  of 
the  silt  deposits  varied  between  10  and  20  cm.  By 
1966  the  thickness  of  the  deposits  in  two  inlets  of 
the  upper  part  -  the  Chir  and  Kalach  --  had  ex- 
ceeded 40  cm.  Five  types  of  bottom  sediments  were 
identified  in  the  reservoir:  ( 1 )  sand;  (2)  silty  sand; 
(3)  clayey  sandy  silt;  (4)  clayey  silt;  and  (5)  silty 
clay.  A  map  of  the  reservoir  silting  by  sediment 
types  is  included  along  with  tabulations  of  average 
particle  size.  (Josefson-USGS) 
W72-02857 
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WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


NEW  DATA  ON  SEDIMENT  FORMATION  IN 
THE  WHITE  SEA  IN  THE  LATE  POSTGLA- 
CIAL PERIOD  (NOVYYE  DANNYYE  OB  OSAD- 
KOOBRAZOVANH  V  BELOM  MORE  V  POZD- 
NEPOSLELEDNIKOVOYE  VREMYA), 
Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 
anologii. 

V  S.  Medvedev,  and  Ye  N.  Nevesskiy. 
Akademiya  Nauk  SSSR  Doklady,  Vol  200,  No  1,  p 
179-181,  1971.3fig.6ref. 

Descriptors:  'Sedimentation,  *Bottom  sediments, 
♦Sedimentary  structures,  Geologic  time,  Recent 
epoch,  Glaciation,  Ice,  Melting,  Cores,  Varves. 
Identifiers:  *USSR,  *White  Sea,  Glaciolacustrine 
deposits,  Glaciomarine  deposits,  Holocene  epoch, 
Boreal  period,  Subboreal  period. 

Investigations  were  conducted  in  1964-68  by  the 
White  Sea  Expedition  of  the  Institute  of  Oceanolo- 
gy  of  the  USSR  Academy  of  Sciences  to  study  the 
formation  of  bottom  sediments  in  the  White  Sea  in 
the  Lake  Postglacial  period.  The  structure  of  the 
sediments  in  the  White  Sea  basin  attests  to  the  ex- 
istence of  4  sedimentation  stages  for  this  period: 
( 1 )  a  glaciolacustrine  stage  (Allrod),  apparently  as- 
sociated with  the  presence  along  the  basin  edge  of 
one  or  several  fresh-water  lakes,  formed  by  the 
melting  of  ice  of  recent  glaciation;  (2)  a 
glaciomarine  stage  (Late  Drias),  associated  with 
the  presence  of  a  huge  basin  covered  by  a  shell  of 
floating  relict  ice,  underlain  by  a  deposit  of 
homogeneous  muds;  (3)  an  intermediate  stage 
(subboreal  and  boreal  period)  as  a  transition  to  the 
usual  marine  regime  of  sediment  accumulation; 
and  (4)  a  marine  stage  (Middle  and  Lake 
Holocene),  characterized  by  the  development  of 
purely  marine  sedimentation.  The  third  or  inter- 
mediate stage,  as  typical  of  the  sedimentary  process 
in  the  White  Sea,  was  determined  by  the  gradual 
destruction  of  masses  of  floating  and  bottom  relict 
ice  and  by  the  extension  of  marine  sedimentation 
conditions  over  the  entire  basin.  ( Josefson-USGS) 
W72-02859 


FATTY  ACIDS  AND  HYDROCARBONS  IN 
SURTSEY  SEDIMENT, 

Louisiana    State    Univ.,    Baton    Rouge.    Dept.    of 

Chemistry. 

J.  R.  Sever,  and  P.  Haug. 

Nature  Vol  234,  No  5330,  p  447-450,  December 

24,  1971.  2  fig,  3  tab,  19ref. 

Descriptors:  'Volcanoes,  'Sediments,  'Lagoons, 
'Chlorophyta,  Lipids,  Organic  acids,  Plant  popula- 
tions, Mud,  Marine  algae,  Sediment-water  inter- 
faces, Analytical  techniques,  Biological  communi- 
ties, Dominant  organisms. 

Identifiers:  'Iceland,  Surtsey  Island,  Submarine 
eruption,  Hydrocarbons. 

Hydrocarbons  and  fatty  acids  were  examined  from 
the  sediments  of  a  marine  lagoon  on  Surtsey,  an 
island  formed  by  a  volcanic  eruption  in  1963  off 
the  south  coast  of  Iceland.  The  lagoon  gradually 
dried  up  and  by  June  1970  only  a  brown-caked 
basin  remained.  The  sediments  examined  consist  of 
fine-grained,  green  mud  with  no  apparent  mat  for- 
mation. Analytical  procedures  are  described  for 
identification  of  hydrocarbons  and  fatty  acids.  A 
hydrocarbon  concentration  of  about  2  ppm  was 
found  in  the  Surtsey  sediments.  The  distribution  of 
both  hydrocarbons  and  fatty  acids  indicate  that 
correlation  can  be  made  between  the  primary  or- 
ganisms observed  in  the  lagoon, 
Chlorophycophyta,  and  the  sediment  components 
identified.  (Lang-USGS) 
W72-02861 


A  CLASSIFICATION  OF  CHANNEL  LINKS  IN 
STREAM  NETWORKS, 

Cold    Regions    Research   and    Engineering    Lab., 

Hanover,  N.  H. 

For  primary  bibliographic  entry  see  Field  04 A. 

W72-02862 


PROBABILITY  DISTRIBUTION  OF  NUMBER 
OF  NETWORKS  IN  TOPOLOGICALLY  RAN- 
DOM NETWORK  PATTERNS, 

Northwestern     Univ.,     Evanston,     111.     Dept.     of 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02874 


A  STUDY  OF  ASSOCIATED  HYDROMORPHIC 
AND  SODIC  SOILS  ON  REDISTRIBUTED  KAR- 
ROO SEDIMENTS, 

Rhodesia  Dept.  of  Research  and  Specialist  Ser- 
vices, Salisbury. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-02943 


2K.  Chemical  Processes 


CONCENTRATION  OF  MINOR  ELEMENTS  IN 
CALIFORNIA  STREAMS,  1960-69, 

Geological    Survey,    Menlo    Park,    Calif.,    Water 

Resources  Div. 

W.D.Silvey. 

Geological  Survey  Open-file  Report,  1971.  37  p,  3 

tab,  9  ref. 

Descriptors:  'Trace  elements,  'Chemical  analysis, 
'Water  analysis,  'Streams,  'California,  Water 
chemistry,  Hydrologic  data,  Data  collections, 
Geochemistry,  Analytical  techniques,  Laboratory 
tests,  Spectroscopy. 

Minor-element  analyses  are  reported  for  approxi- 
mately 1000  samples  collected  from  207  streams  in 
California  from  1960  to  1969.  The  analytical 
technique  for  spectrographic  analysis  of  minor  ele- 
ments (Silvey  and  Brennan,  1962)  involves  reduc- 
tion of  water  sample  aliquots  from  1.5  to  3.5  liters 
to  100  milliliters  and  then  addition  of  three  chelat- 
ing reagents.  The  three  reagents  quantitatively 
precipitate  the  minor  elements  which  are  then  fil- 
tered and  ashed  at  450  deg  C  for  24  hours.  After 
ashing,  the  oxides  of  the  minor  elements  are  mixed 
with  graphite  and  their  concentrations  spectro- 
graphically  determined.  The  17  minor  elements 
that  can  be  detected  by  emission  spectroscopy  at 
the  Sacramento  laboratory  are  listed  in  the  order  of 
frequency  of  occurrence.  Minimum  concentrations 
for  quantitative  detection  of  the  minor  elements 
are  tabulated.  (Woodard-USGS) 
W72-02253 


THE  RATE  OF  OXIDATION  OF  PETROLEUM 
PRODUCTS  IN  WATER  WITHOUT  ADDITION 
OF  NITROGEN, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-02257 


ANOMALOUS         WATER         AND         OTHER 
POLYMERIC  MATERIALS. 

Battelle  Columbus  Labs.,  Ohio. 

For  primary  bibliographic  entry  see  Field  01  A. 

W72-02264 


BIOGEOCHEMISTRY  OF  DELTA-MENDOTA 
CANAL,  CENTRAL  VALLEY  PROJECT, 
CALD70RNIA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02298 


SELENIUM  IN  LAKE  SEDIMENTS  -  ANALYTI- 
CAL PROCEDURE  AND  PRELIMINARY 
RESULTS 

WisconsinUniv.,  Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  02H. 
W72-02300 


ANOMALOUS  WATER,  NUCLEATION, 

GROWTH  AND  PROPERTIES, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H.  06Anomalous  Water,  Nucleation, 

Growth  and  Properties, 

For  primary  bibliographic  entry  see  Field  0 1  A. 

W72-02304 


CHEMICAL  ANALYSES  OF  WATER  SAMPLES 
COLLECTED  ON  AMCHITKA  ISLAND, 
ALASKA, 

Geological  Survey,  Denver,  Colo. 

W.  A.  Beetem,  R.  A.  Young,  C.  L.  Washington,  and 

L.  J.  Schroder. 

Available   from   National  Technical   Information 

Service,  Springfield,  Va  22151  $3.00  printed  copy, 

$0.95     microfiche.    Geological    Survey    Report 

USGS-474-135  (Amchitka-29),  1971.  23  p,  1  fig,  5 

tab,  4  ref.  AEC  Contract  AT  (29-2)-474. 

Descriptors:  'Data  collections,  'Chemical  analysis, 

'Laboratory   tests,    'Alaska,   Boreholes,   Springs, 

Lakes,  Streams,  Pacific  Ocean,  Water  chemistry, 

Spectrophotometry. 

Identifiers:  Amchitka  Island  (Alaska),  Bering  Sea. 

Chemical  data  are  presented  from  the  Amchitka 
Island,  Alaska,  study  area  from  water  samples  col- 
lected for  and  analyzed  by  the  USGS  between  Oct. 
1965  and  Nov.  1970.  Objectives  were  to  determine 
the  natural  variation  in  concentrations  of  chemical 
constituents  for  assessing  possible  changes  in  these 
concentrations  due  to  a  nuclear  detonation. 
Analyses  of  test  hole  water  samples  are  tabulated 
by  increasing  latitude  and  increasing  depth  of  sam- 
pling zone.  Analyses  of  water  samples  other  than 
those  from  test  holes  are  tabulated  by  increasing 
latitude  and  decreasing  longitude  of  sampling 
points.  Sample  collection  procedures  and  laborato- 
ry methodology  are  described.  A  map  scaled  about 
two  miles  per  inch  shows  the  study  area  and  loca- 
tion of  sample  sources.  A  table  of  unique  numbers 
and  comparative  names  used  on  the  island,  and 
four  tables  of  analyses  are  included.  (Lang-USGS) 
W72-02330 


APPLICATION  OF  ANODIC-STRIPPING  VOL- 
TAMMETRY  TO  THE  DETERMINATION  OF 
SOME  TRACE  ELEMENTS  IN  SEA  WATER, 

Naval  Weapons  Center,  China  Lake ,  Calif. 
G.  C.  Whitnack,  and  R.  Sasselli. 
Available  from  the  National  Technical  Information 
Service  as  AD-727  3 1 3,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Naval  Weapons  Center  Technical 
Publication  5186,  July  1971.  8  p,  2  fig,  2  tab,  12 
ref.  (Reprinted  from  Analytica  Chimica  Acta,  Vol 
47,  p  267-274,  1969).  ZR01 101/ZR01 10101. 

Descriptors:  'Chemical  analysis,  'Trace  elements, 
'Sea  water,  'Analytical  techniques,  Water  chemis- 
try, Heavy  metals,  Electrodes,  Anodes,  Instrumen- 
tation, Laboratory  tests. 
Identifiers:  Anodic-stripping  voltammetry. 

An  anodic-stripping  technique  (with  a  'hanging' 
mercury  drop  electrode  and  a  fast-sweep  polaro- 
graph)  is  described  in  the  determination  of  several 
trace  elements  in  raw  sea  water.  The  sources  of 
error  and  advantages  and  disadvantages  of  the 
method  are  discussed.  A  comparison  of  results  is 
shown  for  some  of  the  trace  elements  in  sea  water 
obtained  by  this  technique  and  those  determined 
by  single-sweep  polarography.  Concentrations  of 
copper,  lead,  cadmium,  and  zinc  ranged  from  1.0 
to  the  minus  9th  power  to  9.0  to  the  minus  9th 
power  g/ml.  Cadmium  concentrations  were  the 
lowest  and  copper  the  highest.  (Woodard-USGS) 
W72-02333 


IDENTIFICATION  AND  CHARACTERIZATION 
OF  OIL  POLLUTANTS  IN  WATER  VIA  SIMUL- 
TANEOUS GAS  CHROMATOGRAPHY  EM- 
PLOYING FLAME  IONIZATION  AND  FLAME 
PHOTOMETRIC  DETECTORS  FOR  SULFUR 
AND  PHOSPHORUS, 

Environmental  Protection  Agency,  Chicago,  III., 
Water  Quality  Office. 


31 


Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


For  primary  bibliographic  entry  see  Field  05  A. 
W72-02334 


FE-MN  OXIDATE  CRUSTS  IN  ONEIDA  LAKE, 
NEW  YORK, 

Syracuse  Univ.,  N.  Y.  Dept.  of  Geology. 
W.  E.  Dean. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  217-226, 
1970.  3  fig,  1  tab,22ref. 

Descriptors:  *  Manganese,  *  Bottom  sediments, 
*Lakes,  *New  York,  Water  chemistry,  Chemical 
precipitation,  Sedimentation,  Geochemistry,  Ox- 
idation-reduction potential,  Hydrogen  ion  concen- 
tration, Great  Lakes. 
Identifiers:  *OneidaLake  (NY). 

Saucer-shaped  iron-manganese  crusts  occur  ad- 
jacent to  gravel  shoal  areas  in  Oneida  Lake  in  cen- 
tral New  York.  The  crusts  usually  have  a  crude 
concentric  banding  owing  to  an  alternation  of 
orange,  iron-rich  layers  and  black,  iron-poor  layers. 
Materials  from  both  types  of  layers  are  x-ray 
amorphous.  The  Oneida  Lake  crusts,  like  most 
other  freshwater  manganese  nodules,  contain 
about  the  same  Mn  concentration  as  marine  man- 
ganese nodules,  but  are  usually  higher  in  Fe  and 
lower  in  trace  metals  than  their  marine  equivalents. 
Although  Fe  and  Mn  may  be  precipitating  directly 
from  the  lake  water,  it  is  more  likely  that  the  ox- 
idate crusts  are  the  result  of  precipitation  of  Fe  and 
Mn  when  reduced  sediment  pore  water  comes  in 
contact  with  well  oxygenated  bottom  waters.  Or- 
ganisms, particularly  bacteria,  may  play  a  role  in 
the  formation  of  the  crusts,  but  to  date  no  evidence 
of  this  has  been  found.  (See  also  W72-01094)  (K- 
napp-USGS) 
W72-02338 


PROCEEDINGS      WORKSHOP      ON      TOXIC 
METALS  IN  WATER. 

North  Carolina  Water  Resources  Research  Inst. 
Raleigh;  and  North  Carolina  State.  Dept.  of  Natu- 
ral and  Economic  Resources,  Raleigh. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-02352 


DETERMINATION  OF  LEAD  IN  BIOLOGICAL 
AND  RELATED  MATERIAL  BY  ATOMIC  AB- 
SORPTION SPECTROPHOTOMETRY, 

Cincinnati  Univ.,  Ohio.  Dept.  of  Environmental 

Health. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-02375 


ZONAL  CENTRIFUGATION-A  TOOL  FOR  EN- 
VIRONMENTAL STUDIES, 

Oak  Ridge  National  Lab.,  Tenn.  Applied  Physics 

Div. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-02384 


INFLUENCE     OF    SOIL     PH     ON     SURFACE 
CHARGE  AND  WATER  TRANSMISSION, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-02556 


MEASUREMENT  OF  THE  REDUCING  ABILITY 
OF  NATURAL  WATERS  AND  SEDIMENTS:  A 
SIMPLE  LIMNOLOGICAL  METHOD, 

Magyar  Tudomanyos  Akademia,  Tihany.  Biologi- 
cal Research  Inst. 
JanosOlah. 

Ann  Inst  Biol  (Tihany)  Hung  Acad  Sci.  37:  209- 
222.  Illus.  1970.  (Russian  summary). 
Identifiers:   Ability,   Limnological,   Measurement, 
Method,    Natural,    Potential,    Redox,    Reducing, 
Sediments. 


To  measure  the  potential  reducing  ability  of  natural 
waters  and  sediments,  a  simple,  direct  method  was 
employed  which  is  based  on  the  changes  in  redox 
potential  of  closed  systems  containing  natural  sub- 
strate. The  measuring  vessel  is  a  250  ml  graduated 
glass  container  fitted  with  a  ground  glass  stopper  or 
made  of  rubber  into  which  reference  and  measur- 
ing electrodes  are  built.  By  discontinuing  at- 
mospheric 02  supply,  and  by  excluding 
photosynthesis  because  of  incubation  in  darkness, 
the  redox  potential  decreases  in  the  measuring  ves- 
sel containing  natural  substrate.  Information 
received  during  measurement  include  time  require- 
ment for  redox  potential  decrease,  length  of 
decrease  and  redox  potential  value  characterizing 
the  state  of  equilibrium.  Some  typical  experiments 
exemplifying  the  applicability  of  the  method  are 
given. --Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02591 


QUALITY  OF  UNDERGROUND  WATER  AND 
ITTS  POSSIBLE  UTILIZATION  FOR  CROP 
PRODUCTION  IN  WESTERN  RAJASTHAN, 

Rajasthan  Salinity  Lab.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  04B. 
W72-02621 


COMPARATIVE  EFFECT  OF  GYPSUM  AND 
LIMESTONE  ON  DRAINAGE  AND  SALT 
REMOVAL  FROM  COASTAL  ALLUVIAL 
SOILS  OF  NEW  BRUNSWICK, 

Department    of   Agriculture,    Frederiction    (New 
Brunswick).  Research  Station. 
G.  R.  Saini. 

Plant  Soil.  34(1):  159-164.  Illus.  1971. 
Identifiers:   Alluvial,  Canada,  Coastal,  Compara- 
tive, Drainage,  *Gypsum,  *Limestone,  Movement, 
New-Brunswick,  Salt,  Soils,  Water. 

Equipotential  lines,  outflow  rates  and  the  amount 
of  Na  and  chloride  ions  removed  indicated  that 
gypsum  was  a  superior  amendment  to  limestone. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02725 


NITRATE  TRANSFORMATION  IN  PEAT, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 
Yoram  Avnimelech. 
Soil  Sci.  Ill  (2):  1 13-1 18.  Illus.  1971. 
Identifiers:  Decomposition,  Matter,  'Nitrate,  Or- 
ganic, Peat,  Temperature,  Transformation,  Varia- 
tions. 

Nitrates  are  accumulated  in  the  peat  as  an  end 
product  of  the  decomposition  of  organic  matter. 
Nitrate  production  is  effected  by  the  moisture  con- 
tent of  the  peat,  reaching  an  optimum  at  about  field 
capacity.  Its  rate  is  roughly  doubled  between  24 
deg  and  36  deg  C.  The  rate  of  nitrate  accumulation 
at  field  capacity  is  7  and  17  microgram  N03/g 
soil/day  at  24  and  36  deg  C,  respectively.  These 
values  were  used  for  the  calculation  of  02  con- 
sumption by  the  decomposition  process.  The 
average  02  consumption  for  the  temperature  range 
mentioned  above  is  2.28  mmole  02/kg  soil/day. 
Such  high  02  consumption  favors  anaerobic  condi- 
tions in  the  subsoil  layers.  Under  these  conditions, 
a  rapid  process  of  denitrification  occurs.  The  rate 
of  the  process  depends  on  temperature,  nitrate 
concentration  and  on  the  interaction  between 
them.  The  reaction  appears  to  be  a  1st  order  one. 
The  existence  of  2  different  denitrification 
mechanisms  is  indicated  by  the  presence  of  2 
groups  of  rate  constants  and  different  changes  in 
these  due  to  temperature  variations.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02729 


STUDY  OF  MECHANISMS  CONTROLLING 
THE  ULTRAVIOLET  PHOTOCHEMISTRY  OF 
ASSOCIATED  AND  POLYMERIC  SYSTEMS, 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-02744 


SOME  REGULARITIES  OF  DISTRIBUTION  OF 
MICRO-  AND  MACRO-COMPONENTS  IN  THE 
OIL-FIELD  WATERS  OF  AZERBAIDZHAN, 

Akademiya  Nauk   Azerbaidzhanskoi  SSR,  Baku. 
Inst,  of  Inorganic  and  Physical  Chemistry. 
A.  N.  Nuriyev,  E.  I.  Shik,  and  R.  S.  Abdullayeva. 
Geochemistry  International,  Vol  7,  No  6,  p  958- 
965,  1970.  4  fig,  1  tab,  12  ref.  (Translated  from 
Geokhimiya,  No  1 1,  p  1357-1364,  1970). 

Descriptors:  'Geochemistry,  *Water  chemistry, 
*  Water  analysis,  'Chemical  analysis,  'Ground- 
water, Oil  fields.  Trace  elements,  Salinity,  Bicar- 
bonates,  Calcium  chloride,  Boron,  Sea  water. 
Identifiers:  'USSR,  Azerbaidzhan,  Oilfield  waters, 
Bromine,  Iodine,  Statistical  analysis. 

Least-square  equations  for  about  2,000  chemical 
analyses  of  the  macroand  micro-components  in 
groundwaters  of  petroleum  deposits  of  Azerbaidz- 
han were  examined  to  establish  relationships 
between  chemical  composition  and  salinity  in 
bicarbonate  and  calcium  chloride  oil-field  waters. 
Bromine  and  iodine  contents  were  found  to  be 
directly  proportional  to  salinity,  while  boron  was 
inversely  related  to  both  solutes.  A  high  boron  con- 
tent is  typical  of  the  bicarbonate  waters;  bromine 
and  iodine  are  more  characteristic  of  the  calcium 
chloride  solutions.  ( Josefson-USGS) 
W72-02774 


HYDROLOGY  OF  BASALT  AQUIFERS  IN  THE 
HERMISTON-ORDNANCE  AREA,  UMATILLA 
AND  MORROW  COUNTIES,  OREGON, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-02783 


RECONNAISSANCE  OF         THE  PERE 

MARQUETTE  RIVER,  A  COLD  WATER  RIVER 
IN  THE  CENTRAL  PART  OF  MICHIGAN'S 
SOUTHERN  PENINSULA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-02784 


CARBONATE     DEPOSITION     IN     CARLSBAD 
CAVERNS, 

Kentucky  University,  Lexington,  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-02855 


FATTY     ACIDS     AND     HYDROCARBONS     IN 
SURTSEY  SEDIMENT, 

Louisiana   State    Univ.,   Baton   Rouge.    Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02861 


NOTE  ON  PLANT  NUTRIENT  IN  RAIN  WATER 
AT  VARANASI, 

Banaras  Hindu  Univ.,  Varanasi  (India). 

For  primary  bibliographic  entry  see  Field  02B. 

W72-02942 


EFFECT  OF  WATERLOGGING  ON  REDOX 
POTENTIAL,  AVAILABLE  P  AND  PH  IN  SOME 
INDIAN  ACID  SOILS, 

Calcutta  Univ.  (India).  Dept.  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-02946 


2L.  Estuaries 


SALINITY  DISTRIBUTION  IN  THE  THAMES 
RIVER:  NEW  LONDON  TO  NORWICH,  CON- 
NECTICUT, 

Naval  Underwater  Systems  Center,  Newport,  R.  I. 
E.  F.  Soderberg.and  A.  B.  Bruno. 
Available  from  NT1S,  Springfield,  Va.  22151  as 
AD-728  405,  $3.00  paper  copy,  $0.95  microfiche. 
Naval    Underwater    Systems   Center    Report    No 


32 


WATER  CYCLE— Field  02 
Estuaries — Group  2L 


4005,  April  1,  1971.  87  p,  15  fig,  3  tab,  17  ref,  4  ap- 
pend. 

Descriptors:  *Saline  water  intrusion,  *Estuaries, 
♦Salinity,  *Fresh  water,  'Connecticut,  Mixing, 
Tidal  waters,  Water  quality,  Water  temperature, 
Electrical  conductance,  Hydrologic  data,  Data  col- 
lections. 

Identifiers:  'Thames  River  (Conn),  Salinity  dis- 
tribution. 

Observations  of  temperature,  electrical  conductivi- 
ty, and  salinity  in  the  Thames  River,  Connecticut, 
made  over  a  12-month  period,  are  used  to  describe 
the  Thames  River  estuary.  Longitudinal  profiles  of 
the  river  show  the  effects  of  upland  stream 
discharge  upon  the  fresh/salt  structure  of  the  river. 
The  freshwater  discharge  into  the  estuary  is  usually 
small,  and  during  most  of  the  year  the  waters  of  the 
Thames  River  are  of  relatively  high  salinity 
throughout  its  length.  During  periods  of  high 
stream  discharge,  however,  the  head  of  the  salt 
wedge  may  be  pushed  several  kilometers  downriver 
by  the  freshwater  inflow  to  the  estuary.  The  salinity 
distribution  in  the  river  is  described  in  terms  of 
salinity  stratification  as  a  function  of  distance  along 
the  length  of  the  river,  with  volume  of  freshwater 
discharge  as  the  parameter.  ( Woodard-USGS) 
W72-02278 


SAND  WAVES  IN  THE  TIDAL  ENTRANCE  TO 
CHESAPEAKE  BAY:  PRELIMINARY  OBSER- 
VATIONS, 

Old  Dominion  Coll.,  Norfolk,  Va.  Inst,  of  Oceanog- 
raphy. 

J.  C.  Ludwick. 

Chesapeake  Science,  Vol  1 1,  No  2,  p  98-1 10,  June 
1970.  6  fig,  45  ref. 

Descriptors:  *Sand  waves,  *Bays,  Tidal  effects, 
'Inlets  (Waterways),  'Channel  morphology, 
Shoals,  Sands,  Sedimentation,  Sedimentary  struc- 
tures, Currents  (Water),  Sediment  transport. 
Identifiers:  'Chesapeake  Bay,  'Tidal  entrance 
(Chesapeake  Bay). 

Sand  waves  are  present  on  the  bottom  in  the  tidal 
entrance  to  Chesapeake  Bay.  As  far  as  known  they 
are  confined  largely  to  the  northern  part  of  the  en- 
trance in  an  area  of  sand  shoals  and  tidal  channels. 
The  waves  found  are  5  to  10  feet  in  height  and  200 
to  800  feet  in  crest-to-crest  length.  They  occur  in 
water  1 5  to  35  feet  deep  and  are  found  both  atop 
shoals  and  in  channels.  Symmetrical  and  asymmet- 
rical profile  types  were  observed.  Near  the  tidal 
current  thalweg  in  North  Channel,  sand  waves  are 
largely  asymmetrical  and  face  seaward  with  the 
ebb.  At  greater  lateral  distances  away  from  the 
thalweg,  symmetrical  forms  are  more  common,  a 
situation  suggestive  of  equal  ebb  and  flood  cur- 
rents. With  even  greater  distance,  sand  waves  are 
not  developed,  a  situation  suggestive  of  current  in- 
competence. In  a  closed-end  flood  channel,  asym- 
metrical sand  waves  face  landward  toward  the 
closed  end  of  the  channel  with  the  flood  current. 
On  one  sand  shoal,  marginally-located  sand  waves 
face  convergently  toward  the  higher  center  of  the 
shoal  where  symmetrical  waves  are  found.  Sand 
wave  migration  is  believed  to  be  a  factor  in  the 
maintenance  and  evolution  of  some  tidal  shoals. 
(Woodard-USGS) 
W72-02296 


SALINITY  OF  THE  SURFACE  WATERS  IN  THE 
SAINT  LAWRENCE  ESTUARY, 

Laval  Univ.,  Quebec.  Departement  de  Biologic 
Rene  Lavoie,  and  Gerard  Beaulieu. 
Natur  Can.  98(2):  191-193.  Map.  1971. 
Identifiers:  Canada,  Estuary,  Salinity,  St  Lawrence, 
Surface. 

Using  data  collected  in  July  1949  on  the  salinity  of 
the  surface  waters  of  the  St.  Lawrence  estuary  and 
various  maps,  a  salinity  gradient  applicable  to  the 
middle  estuary  and  to  the  upstream  portion  of  the 
maritime  estuary  was  determined.  The  map  ob- 
tained  is  given   along  with  the  data  used   in   its 


production.-Copyright  1971,  Biological  Abstracts, 

Inc. 

W72-02550 


OCCURRENCE  OF  THE  NORTHERN 
QUAHOG,  MERCENARIA,  IN  COLORADO 
LAGOON,  LONG  BEACH,  CALIF., 

Cerritos  Coll.,  Norwalk,  Calif. 

Anthony  Salchak,  and  Jeff  Haas. 

Calif  Fish  Game.  57(2):  126-128.  Illus.  1971. 

Identifiers:   California,   Colorado,   Lagoon,   Long 

Beach,         Mercenaria-Mercenaria,         Northern, 

Quahog. 

The  1st  specimens  were  collected  in  1967.  In  1969 
a  survey  of  Colorado  Lagoon  showed  clams  of 
varying  sizes  present.  It  is  believed  that  the  colony 
is  well  established.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02581 


DISTRIBUTION  OF  JUVENILE  BROWN 
SHRIMP  (PENAEUS  AZTECUS  IVES)  IN  GAL- 
VESTON BAY,  TEXAS,  AS  RELATED  TO  CER- 
TAIN HYDROGRAPHIC  FEATURES  AND 
SALINITY, 

Texas  A  and  M  Univ.,  College  Station. 
Jack  C.  Parker. 

ContribMarSci.  15:  1-12.  Illus.  1970. 
Identifiers:  Bay,  Brown,  Distribution,  Emigration, 
Galveston,   Hydrographic,   Juvenile,   Penaeus-Az- 
tecus,  Salinity,  Shrimp,  Texas. 

A  survey  of  juvenile  brown  shrimp,  Penaeus  az- 
tecus  Ives,  was  conducted  in  Galveston  Bay  during 
1963  and  1964  to  determine  where  they  were  con- 
centrated, to  establish  their  movement  patterns, 
and  to  determine  to  what  extent  salinity  effects 
their  distribution.  Upon  entering  the  bay,  these 
shrimp  were  found  concentrated  primarily  along 
the  shores  and  in  the  marshes  and  bayous.  Re-dis- 
tribution did  not  occur  until  Gulfward  emigration 
began.  The  path  of  emigration  appeared  to  be 
along  a  direct  route  to  the  passes  and  not  the  results 
of  a  random  search.  Size  at  emigration  varied 
between  70-100  mm.  Shrimp  were  abundant  at 
salinities  from  0.9  to  30.8%  and  it  was  concluded 
that  salinity  per  se  had  no  detectable  effect  on  dis- 
tribution.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02642 


FOOD  OF  PREDATORY  DEMERSAL  FISH  IN 
HAURAKI  GULF:  III.  FEEDING  RELATION- 
SHIPS, 

Victoria  Univ.,  Wellington  (New  Zealand). 
Bruce  L.  Godfriaux. 

N  Z  J  Mar  Freshwater  Res.  4  (4):  325-336.  Illus. 
1970. 

Identifiers:  Caranx-Lutescens,  Chelidonichthys- 
Kumu,  Chrysophrys-Auratus,  Competition, 
Demersal,  Feeding,  Fish,  Food,  Gulf,  Hauraki, 
Holorhinus-Tenuicaudatus,  New  Zealand,  Predato- 
ry, Relationships,  Trachurus-Novaezelandiae, 
Zeus-Japonicus. 

In  1965-66,  the  feeding  relationships  of  snapper 
Chrysophrys  auratus  (Forster),  trevally  Caranx  lu- 
tescens  Richardson,  red  gurnard  Chelidonichthys 
kumu  Lesson  and  Garnot,  horse  mackerel  Trachu- 
rus  novaezelandiae  Richardson,  eagle  ray  Holor- 
hinus  tenuicau-datus  (Hector)  and  John  dory  Zeus 
japonicus  Cuvier  and  Valenciennes  were  examined 
at  2  specific  sampling  areas  ('combined'  and 
Kawau  stations)  in  inner  Hauraki  Gulf  and  more 
generally  throughout  the  entire  Gulf  and  along  the 
northwestern  edge  of  the  Bay  of  Plenty.  An  analysis 
at  specific  sampling  areas,  made  by  calculating  the 
indices  of  competitive  independence,  indicated 
that  interspecific  competition  occurred  rarely  and 
relatively  mildly.  The  general  analysis  throughout 
the  study  region,  made  by  comparing  the  diet  com- 
positions of  the  predatory  fish  species,  showed  that 
competition  was  again  largely  avoided  by  dif- 
ferences in  food  preferences  and  feeding  habits. 
Snapper  had  the  greatest  diversity  of  diet  and  the 


smallest  feeding  overlap;  these  facts  may  explain 
why  the  relative  numbers  of  snapper  are  greater 
than  those  of  any  other  predatory  demersal  fish  in 
the  region. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02643 


RELATIVE  ABUNDANCE,  SEASONAL  DIS- 
TRIBUTION, AND  SPECIES  COMPOSITION  OF 
DEMERSAL  FISHES  OFF  LOUISIANA  AND 
TEXAS,  1962-1964, 

Bureau  of  Commercial  Fisheries,  Galveston,  Tex. 
Biological  Lab. 

Donald  Moore,  Harold  A.  Brusher,  and  Lee  Trent. 
ContribMarSci.  15:  45-70.  Illus.  1970. 
Identifiers:  Abundance,  Composition,  Cynoscion- 
Arenarius,  Cynoscion-Nothus,  Demersal,  Distribu- 
tion, Fishes,  Galeichthys-Felis,  Louisiana, 
Micropogon-Undulatus,  Off,  Seasonal,  Species, 
Stenotomus-Cparinus,  Synodus-Foetens,  Texas. 

Demersal  fishes  were  collected  monthly  with  a 
shrimp  trawl  at  33  to  60  stations  in  7  to  1 10  m  (4- 
60  fath  (fathoms))  between  the  Mississippi  River 
Delta  and  the  USA-Mexico  border  from  1962 
through  1964.  Catches  were  generally  2-5  times 
greater  off  Louisiana  than  off  Texas,  with  the 
greatest  differences  occurring  in  the  shallowest 
waters.  Differences  in  total  catches  between  sta- 
tions within  each  depth  off  Texas  and  Louisiana, 
between  day  and  night  tows,  and  between  years 
generally  were  not  significant.  Seasonal  differences 
in  catches  were  great  off  each  coast.  The  greatest 
catches  off  Louisiana  were  made  in  the  winter  and 
summer,  and  those  off  Texas  were  in  the  summer 
and  fall.  The  largest  catches  were  made  between  7 
and  46  m  (4-25  fath)  depths  off  Louisiana,  and  27 
and  110  m  (15-60  fath)  depths  off  Texas.  Atlantic 
croaker,  Micropogon  undulatus  and  longspine  pro- 
gy,  Stenotormus  caprimus,  constituted  nearly  half 
of  the  total  catch.  Atlantic  croaker,  longspine  por- 
gy,  sand  seatrout,  Cynoscian  arenarius  and  sea  cat- 
fish, Galeichthys  felis,  were  most  abundant  off 
Louisiana;  longspine  porgy,  Atlantic  croaker, 
inshore  lizardfish,  Synodus  foetens  and  silver 
seatrout,  Cynoscion  nothus,  dominated  the  catches 
off  Texas. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02649 


AN  AERIAL  PHOTOGRAPHIC  TECHNIQUE 
FOR  BEACH  EROSION  SURVEYS  IN  NORTH 
CAROLINA, 

Army     Coastal     Engineering     Research     Center, 

Washington,  D.C. 

Donald  B.  Stafford. 

Center  Technical  Memorandum  No.  36,  October, 

1971.  122  p,  62  ref. 

Descriptors:    'Photogrammetry,    'Aerial   photog- 
raphy,  'Beach  erosion,   'Surveys,   'Instrumenta- 
tion, 'North  Carolina,  Photography. 
Identifiers:  'Onslow  county,  'Carteret  county. 

This  study  presents  a  procedure  developed  to  use 
existing  aerial  photographs  to  survey  beach  ero- 
sion. The  use  of  the  procedure  is  illustrated  by  data 
from  Onslow  and  Carteret  Counties  in  North 
Carolina.  A  preliminary  evaluation  of  the  results 
obtained  in  these  two  counties  is  given.  The 
procedure  is  applicable  to  a  variety  of  conditions 
and  has  important  advantages  over  other  methods 
of  collecting  beach  erosion  data.  The  procedure 
consists  of  selecting  stable  reference  points  on  aeri- 
al photographs  taken  in  different  years  and  measur- 
ing between  the  stable  reference  points  and  points 
on  the  transient  beach.  The  measurements  are  con- 
verted to  ground  distances,  and  the  difference  in 
ground  distance  is  computed.  The  difference  in 
ground  distance  represents  the  change  in  location 
of  the  beach  between  the  dated  of  the  aerial  photo- 
graphs and  is  converted  to  an  annual  rate  of  the 
change  by  dividing  by  the  time  interval.  The  change 
in  two  locations  on  the  beach,  the  dune  line  and  the 
high  water  line,  is  determined.  A  special  effort  was 
made  to  reduce  the  effects  of  the  errors  inherent  in 
aerial   photographs.   An  extensive   review  of  the 
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literature   concerning   the   applications   of  aerial 
photographs      to      investigations      of      coastal 
phenomena  is  included. 
W72-02687 


EXPERIMENTS  IN  CULTIVATING  THE 
OYSTER  CRASSOSTREA  RHIZOPHORAE 
(GUILDING  1828)  IN  EASTERN  VENEZUELA, 

Universidad    de    Oriente,   Cumana    (Venezuela). 

Inst,  of  Oceanography. 

Anibal  Velez. 

Lagena.  19/20.  11-20.  Illus.  1968. 

Identifiers:  Crassostrea-Rhizophorae,  Cultivating, 

Eastern,  Oyster,  Perna-Perna,  Rhizophorae-Man- 

gle-D,  Venezuela. 

There  is  virtually  no  oyster  industry  in  Venezuela 
because  the  roots  of  the  red  mangrove, 
Rhizophorae  mangle,  which  is  the  natural  substrate 
of  the  oyster,  is  not  present  in  sufficient  abundance 
to  maintain  a  good  production.  Furthermore,  the 
fishermen  tend  to  collect  oysters  without  regard  to 
size  and,  in  addition,  they  cut  the  roots  of  the  man- 
groves, thus  destroying  the  little  natural  substrate 
and  exterminating  the  oyster.  In  the  Bay  of 
Mochina  (Venezuela)  a  method  for  growing  and 
collecting  oysters,  using  wood  rectangles,  is 
described.  Another  procedure  involves  tiles.  The 
method  for  collecting  oysters,  using  shells,  such  as 
is  used  in  Japan,  is  best  adapted  to  conditions  in 
Venezuela.  The  shell  of  Perna  perna  is  easily 
acquired  and  is  large  enough  to  offer  good  at- 
tachment.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02688 


RECENT  CHANGES  IN  STRIPED  BASS 
(MORONE  SAXATILIS)  SPAWNING  SITES  AND 
COMMERCIAL  FISHING  AREAS  IN  UPPER 
CHESAPEAKE  BAY:  POSSIBLE  INFLUENCING 
FACTORS, 

Maryland  Univ.,  Solomons.  Natural  Resources  Inst. 
William  L.  Dovel,  and  James  R.  Edmunds. 
Chesapeake  Sci.  12  (1 ):  33-39.  Illus.  1971. 
Identifiers:  *Bass,  Bay,  Chesapeake,  Commercial, 
Fishing,  Morone-Saxatilis,  Recent,  Sites,  Spawning, 
Striped,  Upper. 

Chesapeake  Bay  annually  contributes  a  large  per- 
centage of  all  the  striped  bass  produced  in  North 
America.  For  many  years,  the  lower  Susquehanna 
River  was  considered  the  major  spawning  area  in 
the  Bay.  Recent  evidence  suggests  that  the  areas  of 
greatest  egg  abundance,  as  well  as  commerical  fish- 
ing for  striped  bass  in  the  upper  boy,  now  occur 
along  the  main  navigational  channel  from  Worton 
Point  to  Chesapeake  City  on  the  Chesapeake  and 
Delaware  Canal.  This  shift  had  apparently  resulted 
from  major  environmental  alterations  which  have 
occurred  in  the  last  90  yr.  The  construction  of  the 
C  and  D  Canal,  at  the  head  of  Chesapeake  Bay,  has 
increased  the  total  area  suitable  for  species 
propagation  and  commercial  fishing  activities. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02716 


MARINE  HUMUS  IN  THE  SAN'IN  OFFSHORE 
SEDIMENTS,  (IN  JAPANESE), 

Industrial     Science     and     Technology     Agency, 

Kawaski  (Japan).  Geological  Survey. 

Kazuo  Ohshima,  and  Setsuya  Yokota. 

Bull  Geol  Surv  Jap.  21  (4):  279-286.  Illus.  Maps. 

1970.  English  summary. 

Identifiers:     Humus,    Japan,     Marine,    Offshore, 

Sanin,  *Sediments,  Temperature,  Water. 

The  marine  humus  content  is  low  in  the  Miho  Bay 
and  continental  shelf  (total  C,  0.15  approx.  1.35%; 
total  N,  0.004  approx.  0.63%),  and  high  in  the  con- 
tinental slope  (total  C,  2.16  approx.  3.14%;  total  N, 
0.16  approx  0.63%).  These  differences  may  be  at- 
tributed to  the  decompositional  rate  in  high  water 
temperature  condition  and  oxidizing  effects  of  cur- 
rents and  wave  action  which  sweep  the  finely  di- 
vided organic  matter  and  the  fine-grained  sedi- 
ments into  the  depression.  The  latter  environment 


favors  the  preservation  of  the  marine  humus.  Ab- 
sorption spectrum  of  humic  acid  extracts  of  sedi- 
ments with  sodium  pyrophosphate  showed  several 
absorption  bands  (220  m  micro  and  400  m  micro). 
The  vertical  distribution  of  marine  humus  is 
generally  constant  in  the  upper  50  cm  of  the  core 
from  more  than  1000  m  in  water  depth.  The  data 
are  discussed  with  respect  to  the  water  temperature 
and  topography  of  the  sea  during  the  period  of  sedi- 
mentation.--Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02730 


A  STUDY  ON  THE  PRODUCTION  OF  SER- 
GESTES  LUCENS  IN  RELATION  TO 
ZOOPLANKTON  IN  SURUGA  BAY,  JAPAN, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 

N.  Omori. 

J  Oceanogr  Soc  Jap.  26  (4):  242-252.  Illus.  1970. 

Descriptors:  *Zooplankton. 

Identifiers:  Bay,  Eucampia,  Japan,  Phyto,  ♦Plank- 
ton, Production,  Relation,  Sardines,  Sergestes-Lu- 
cens,  Suruga. 

Effects  of  environmental  factors  on  the  develop- 
ment of  S.  lucens  in  Suruga  Bay,  Japan  are 
discussed.  Phyto  and  zooplanktons  including  Eu- 
campia and  sardines  show  effects  on  the  produc- 
tion of  S.  lucens  in  this  bay. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02743 


MODEL  STUDY  OF  GALVESTON  HARBOR 
ENTRANCE,  TEXAS.  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army   Engineer   Waterways   Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02816 


PHYSIOGRAPHY,     ECOLOGY,     AND     SEDI- 
MENTS OF  TWO  BERMUDA  PATCH  REEFS, 

Leeds  Univ.  (England).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-02853 


OPTIMUM  EXPLOITATION  OF  GROUND- 
WATER RESERVES  WITH  SALTWATER  IN- 
TRUSION, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
R.  G.  Cummings. 

Water  Resources  Research,  Vol  7,  No  6,  p  1415- 
1424,  December  1971.  2  fig,  18ref. 

Descriptors:    *Saline   water  intrusion,   *Aquifers, 
♦Withdrawal,  Water  resources  development,  •Op- 
timization, Mathematical  models,  Systems  analysis, 
Economics,  Cost-benefit  analysis. 
Identifiers:  'Coastal  aquifers. 

The  optimal  rate  of  exploitation  of  groundwater 
stocks  in  coastal  areas  with  intrusion  of  salt  water  is 
modeled  to  solve  the  interrelated  problems  of  the 
annual  rate  of  pumping  and  the  annual  rate  of  in- 
vestment in  pumping  equipment,  in  which  the  ef- 
fects of  current  decisions  on  future  benefits  are  in- 
cluded. These  include  impacts  of  lower  stocks  and 
therefore  higher  future  pumping  costs,  and  in- 
creased rates  of  saltwater  intrusion.  Periodic  ex- 
tractions are  carried  to  the  point  where  the  value  of 
water  in  current  use  equals  the  marginal  present 
value  of  water  in  storage.  The  value  of  water  in 
storage  uncludes  marginal  effects  of  current 
production  on  intrusion,  pumping  costs,  and  capital 
consumption.  The  conjunctively  determined 
periodic  rate  of  investment  is  that  which  equates 
marginal  investment  costs  with  the  present  value  of 
future  production  attributable  to  larger  pumping 
and  distribution  systems,  discounted  by  deprecia- 
tion rates.  (Knapp-USGS) 
W72-02876 


STUDIES  IN  SALT  MARSH  ECOLOGY  WITH 
SPECIAL  REFERENCE  TO  THE  GENUS 
LIMONIUM, 

Nature  Conservancy,  Norwich  (England).  Coastal 
Ecology  Research  Station. 
L.  A.  Boorman. 
JEcol.59(l):  103-120.  1971. 
Identifiers:  Britain,  Competition,  Ecology,  Genus, 
Grazing,    Great,     Growth,     Immersion,     Ireland, 
Limonium-D,     Limonium-Humile-D,     Limonium- 
Vulgare-D,  Marsh,  Salinity,  Salt,  Season. 

Floristic  data  were  collected  from  230  salt  marsh 
sites  around  the  coast  of  Great  Britain  and  Ireland. 
These  data  were  analyzed  and  compared  on  the 
basis  of  the  presence  or  absence  of  Limonium  vul- 
gare  and  L.  humile.  The  behavior  of  the  various  salt 
marsh  species  was  used  to  compare  the  nature  of 
groups  of  sites  and  to  indicate  the  behavior  of 
Limonium  itself.  The  data  also  illustrate  the  nature 
of  the  salt  marsh  community  all  around  the  coast. 
The  distribution  of  individuals  within  the  salt  marsh 
community  was  often  shown  to  be  distinctive  and 
was  attributed  to  intrinsic,  environmental,  inter- 
specific, or  historical  factors.  An  intensive  study 
was  made  in  a  small  area  of  Scolt  Head  Island 
where  4  different  methods  were  used  and  the 
results  compared.  Permanent  quadrats  at  Scolt 
Head  Island  were  set  up  to  examine  the  long  term 
changes  in  the  salt  marsh  community.  The  ratio  of 
flowering  to  non-flowering  shoots  of  L.  vulgare  was 
also  observed.  Transplant  experiments  were  made 
with  3  spp.  of  Limonium.  The  results  suggested  that 
mature  plants  were  more  tolerant  of  adverse  condi- 
tions when  moved  out  of  their  normal  zone,  sug- 
gesting that  the  seedling  stage  was  the  critical  one 
in  determining  the  ecological  amplitude  of  a  spe- 
cies. The  effect  of  water  level  on  the  growth  of 
seedlings  and  mature  plants  was  also  investigated. 
This  showed  that  both  immersion  and  salinity  seri- 
ously affected  plant  growth.  Studies  of  the  seasonal 
changes  in  the  salt  marsh  community  showed  that 
the  interrelations  of  the  different  species  varied 
throughout  the  season.  The  ecology  of  L.  humile 
and  L.  vulgare  was  compared.  It  was  shown  that  L. 
humile  in  Ireland  occupied  a  similar  niche  to  L.  vul- 
gare in  Great  Britain.  Both  species  were  plants  of 
the  middle  and  upper  salt  marsh  and  plants  of  open 
habitats,  sensitive  to  competition  and  to  grazing. 
Where  they  occurred  together  the  differences  were 
noticeable.  In  eastern  England  L.  humile  was  a 
much  rarer  plant  than  L.  vulgare  and  was  restricted 
to  a  narrow  zone  in  the  middle  of  the  range  of  the 
latter.— Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02902 


OBSERVATIONS  ON  NEWLY  INTRODUCED 
LAND-LOCKED  ALEWIVES  (ALOSA  PSEU- 
DOHARENGUS)  IN  MAINE, 

Colorado  State  Univ.,  Fort  Collins.  Dept  of  Fishe- 
ries and  Wildlife  Biology. 
Robert  T.  Lackey. 

N  Y  Fish  Game  J.  17  (2):  110-116.  Illus.  Maps. 
1970. 

Identifiers:  Alewives,  Alosa-Pseudoharengus, 
Crustacea,  Food,  Insect,  Landlocked,  Maine, 
Micro,  Spawning. 

Three  Maine  lakes  were  stocked  in  1966  with 
landlocked  alewives  taken  from  Cayuga  Lake,  New 
York.  Two  lakes  supported  alewives  in  1969. 
Spawning  activity  apparently  took  place  from 
about  mid-June  to  mid-August.  Growth  of  both 
transplanted  alewives  and  their  progeny  was  very 
rapid.  Alewives  occupied  the  mid-to  upper  water  in 
summer  and  fall,  but  descended  to  deeper  water  in 
winter  and  spring.  The  food  of  alewives  was  almost 
entirely  microcrustacea,  although  a  few  insects 
were  eaten. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02905 


MARINE  CULTURES:  STUDIES  OF  ACCLI- 
MATATION  OF  THE  CLAM,  VENOUS  MER- 
CENARY, IN  A  MEDITERRANEAN  LAGOON. 

SciPeche.  193.  1-13.  Illus.  Map.  1970. 
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Saline  Water  Conversion — Group  3A 


Identifiers:  Acclimatation,  Clam,  Cultures, 
Lagoon,  Marine,  Mediterranean,  Pollution,  Preda- 
tors, Venus-Mercenaria,  Wind. 

The  Etang  of  Thau  is  a  salt  water  lagoon  near  Mar- 
seille. A  pilot  study  was  organized  to  determine 
whether  these  clams  could  be  raised  within  this 
lagoon.  The  important  factors  were  the  wind  and 
the  characteristics  of  the  sandy  bottom.  The  initial 
project  experienced  difficulty  in  raising  adult  clams 
from  young  clams,  in  having  the  clam  reproduce, 
and  in  protecting  the  experimental  bed  from  preda- 
tors and  pollution.  These  initial  difficulties  are  not 
believed  determinative  of  the  future  of  raising 
clams  in  the  lagoon.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02907 


03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


TURBULENCE  PROMOTERS  FOR  HYPERFIL- 
TRATION  WITH  DYNAMIC  MEMBRANES, 

Oak  Ridge  National  Lab.,  Tenn. 

David  G.  Thomas,  William  R.  Mixon,  Phil  H., 

Hayes,  and  John  D.  Sheppard. 

Environmental  Science  and  Technology,  Vol  4, 

No.  12,  December  1970,  p  1 129-1 136,  9  fig,  1  tab, 

33ref 

Descriptors:  'Turbulence,  *Membranes, 

♦Desalination,      Mass      transfer,      Permeability, 

Velocity,   Pressure,   Friction,   Reynolds   number, 

Separation  techniques,   *Waste  water  treatment, 

Membrane  processes.  Filtration. 

Identifiers:  Turbulence  promoters,  *Flux,  Hyperfil- 

tration. 

An  ideal  requirement  that  turbulence  promoters  in 
membrane  processes  neither  block  the  membrane 
surface  nor  produce  stagnant  regions  where  solids 
can  accumulate  or  the  concentration  of  rejected 
salts  can  build  up  was  established.  Tests  were  then 
conducted  to  determine  the  effect  of  various 
promoter  designs  on  permeability  and  rejection  of 
dynamic  membranes  and  to  assess  their  effect  on 
desalinated  water  costs.  Using  hydrous  Zirconium 
oxide  dynamic  membranes  and  MgC12  solution 
feeds,  it  was  demonstrated  that  the  spiral  turbu- 
lence promoter  with  no  runners  (separated  from 
the  surface  .002  to  .004  in.)  gave  the  same  intrinsic 
rejection  as  the  smooth  upstream  half  of  the  mem- 
brane tube,  while  at  the  same  time  both  increasing 
the  flux  and  reducing  the  rate  of  flux  decline.  Use 
of  turbulence  promoters  in  an  optimization 
procedure  allowed  a  35%  reduction  in  inlet  pres- 
sure, a  50%  reduction  in  inlet  velocity,  and  a  65% 
reduction  in  tube  length  over  smooth  tubes. 
Despite  the  reductions,  these  conditions  resulted  in 
a  48%  flux  increase  and  a  significant  economic  ad- 
vantage due  to  increased  membrane  permeability 
in  the  presence  of  turbulence  promoters.  (Lowry- 
Texas) 
W72-02385 


COMBINED  WASTE  WATER  RECLAMATION 
AND  SEA  WATER  DESALTING  FACILITIES, 

Orange  County  Water  District,  Santa  Anna,  Calif. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-02413 


ECONOMY  ASPECTS  OF  DESALTING  APPLI- 
CATION, TULAROSA  BASIN  OF  NEW  MEX- 
ICO, 

New  Mexico  State  Univ.,  University  Park.  New 

Mexico  Water  Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02447 


IMPROVEMENT     OF     THE     DESALINATED 
WATER'S  QUALITY  INTENDED  FOR  DRINK- 
ING PURPOSES  (IN  RUSSIAN), 
For  primary  bibliographic  entry  see  Field  05D. 
W72-02628 


PUMPING  AND  ENERGY  RECOVERY 
SYSTEMS  FOR  REVERSE  OSMOSIS 
DESALINATION  PLANTS, 

Dynatech  R/D  Co.,  Cambridge,  Mass. 

K.  E.  Hickman,  J.  P.  Tramoni,  J.  T.  Ganley,  and  E. 

J.  Fahimian. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government    Printing   Office,    Washington,   D.C. 

20402     Price    $2.00.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No. 

457,  August  1969,  263p,  97  fig,  33  tab,  120  ref,  3 

append.  OSW  14-01-0001-1462. 

Descriptors:     *Desalination,     'Reverse    osmosis, 
Desalination  plants,  Pumping,  Energy,  Desalina- 
tion apparatus. 
Identifiers:  Energy  recovery  equipment. 

Pumping  and  energy  recovery  equipment  for 
reverse  osmosis  desalination  plants  were  surveyed 
and  areas  were  identified  in  which  further  research 
and  development  work  is  desired  in  order  to  im- 
prove the  operating  characteristics  and  economics 
of  the  respective  systems.  Factors  that  influence 
water  cost  were  analyzed.  (OSW  Abstract) 
W72-02948 


SCALE  CONTROL  WITH  GRAPHITE  HEAT 
TRANSFER  TUBES  OF  CONTROLLED 
PERMEABILITY  TO  STEAM  -  PHASE  II, 

Union  Carbide  Corp.,  New  York.  Carbon  Products 
Div. 

L.  E.  Vaaler,  and  S.  V.  Desai. 

Available  from  Supt.  of  Documents  U.S.  Govern- 
ment Printing  Office,  Washington,  D.C.  $0.30.  Of- 
fice of  Saline  Water  Research  and  Development 
Progress  Report  No.  396,  October  1968.  16  p,  5 
tab,  7  fig.  OSW  14-01-0001-685. 

Descriptors:  'Control,  'Porosity,  'Heat  transfer, 
'Scaling,  'Calcium  sulfate,  'Desalination,  Distilla- 
tion, Evaporators. 

Identifiers:  'Falling  film  evaporation,  'Vertical 
tube  evaporators. 

The  objective  was  to  determine  the  effect  of  con- 
trolled porosity  heat  transfer  tubes  on  the  deposi- 
tion of  calcium  sulfate  scale  under  conditions  that 
simulate  the  higher  operating  temperatures  of  the 
first  effect  of  the  VTE  desalting  plant  in  Freeport, 
Texas.  A  graphite  tube  heat  transfer  apparatus  was 
modified  for  tests  at  temperatures  on  the  steam  side 
up  to  275F.  (Work  at  vaporization  temperatures  of 
approximately  212F.  (Phase  I)  was  previously  re- 
ported in  R.  and  D.  No.  272).  The  experiments 
were  carried  out  with  synthetic  sea  water  contain- 
ing components  that  will  deposit  both  carbonate 
and  sulfate  scale.  7/8  in.  id.  x  1  1/4  in.  o.d.  9  ft.  long 
controlled  permeability  graphite  tubes  were  used. 
The  rate  of  CaS04  scaling  was  retarded  but  scale 
formation  not  eliminated.  With  bicarbonate  ions 
present,  the  pores  in  the  permeable  tube  plugged 
rapidly  with  Mg  (OH)2.  A  fundamental  approach 
involving  a  laboratory  study  of  scaling  as  related  to 
size  and  distribution  of  pores  in  the  permeable 
heat-transfer  material  was  recommended  if  addi- 
tional work  in  this  area  is  considered.  (OSW  Ab- 
stract) 
W72-02949 


EVALUATION  OF  CONCRETE  AND  RELATED 
MATERIALS  FOR  DESALINATION  PLANTS 
SECOND  ANNUAL  PROGRESS  REPORT. 

Bureau  of  Reclamation,  Denver,  Colo. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.C. 
20402  Price  $3.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
390,  June  1968,  345  p,  88  tab,  180  fig,  28  ref. 
USBR-OSW  Agreement.  14-01-0001-544. 


Descriptors:  'Concrete  construction,  'Concretes, 
•Flash  distillation,  'Pipes  asbestos  cement, 
Coatings,  Construction  joints,  Corrosion  fabrica- 
tion, Resins,  Concrete  testing,  Concrete  technolo- 
gy, Portland  cements,  Pozzolans,  Sea  water, 
Desalination,  Prestressed  concrete,  Reinforced 
concrete,  Aggregates,  Binders,  Concrete  additives. 

Laboratory  tests  were  conducted  to  investigate 
concrete  under  the  temperature,  pressure,  salinity, 
and  structural  stress  conditions  in  a  sea  water  distil- 
lation plant.  The  studies  consisted  of  concretes 
containing  both  natural  and  limestone  coarse  ag- 
gregates exposed  to  a  variety  of  temperature-pres- 
sure-salinity conditions,  panel  and  module  struc- 
tural studies-evaluation  of  coatings,  sealants,  and 
microstructural  investigations,  and  stable  binder  in- 
vestigations. Significant  conclusions  are  ( 1 )  un- 
treated Portland  cement  concrete  will  not 
withstand  leaching  by  distilled  water,  (2)  the  high 
quality  concrete  tested  has  not  been  detrimentally 
affected  by  2-yr  exposure  to  100  F  flowing 
synthetic  sea  water,  (3)  SCME  coating  materials 
are  showing  promise  for  use  on  concrete  and  steel 
to  250  F,  (4)  degassing  and  drying  of  concrete  or 
mortar  surfaces  prior  to  coating  applications  are 
necessary  to  prevent  disruptions  from  entrapped 
gases  and  water,  and  (5)  no  significant  corrosion  of 
steel  reinforcing  bars  or  pretensioning  RCDS  has 
occurred.  Several  stable  binders  exposed  to  sea 
water  at  250  F  appear  promising.  (OSW  Abstract) 
W72-02950 


DEVELOPMENT  OF  IMPROVED  CELLULOSE 
ACETATE  MEMBRANES  FOR  REVERSE  OS- 
MOSIS, 

Hercules,  Inc.,  Cumberland,  Md.  Allegany  Bal- 
listics Lab. 

M.  E.  Cohen,  and  B.  M.  Riggleman. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.C. 
20402  Price  $0.65.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
400,  February  1969,  62  p,  18  tab,  11  fig,  27  ref. 
OSW  1-0001-1647. 

Descriptors:  'Desalination,  'Reverse  osmosis, 
'Membranes,  'Cellulose,  Membrane  processes. 
Identifiers:  Hollow  fibers,  'Composite  membranes, 
'Substrates,  'Regenerated  cellulose  nitrate,  'Ultra 
thin  films,  Crystallinity,  Porosity,  Compaction, 
Flux  decline,  Salt  rejection,  Cellulose  acetate. 

The  preparation  was  investigated  of  improved  com- 
posite desalination  membranes  for  hollow  fiber  ap- 
plications. The  immediate  objectives  were  to 
prepare  and  evaluate  composite  cellulose-cellulose 
acetate  (CA)  membranes  which  would  provide  im- 
proved resistance  to  flux  decline  and  be  suitable  for 
fabricating  as  hollow  fibers.  The  approach  was  to 
prepare  and  optimize  the  membrane  substrate  in- 
dependently to  achieve  improved  compaction  pro- 
perties on  the  basis  that  substrate  compaction  is  a 
significant  factor  contributing  to  membrane  flux 
decline  and  to  select  substrates  whose  properties 
and  fabrication  processes  satisfy  hollow  fiber 
requirements.  The  substrates  were  to  be  coated 
directly  with  an  ultrathin  film  of  CA  to  form  a  com- 
posite desalination  membrane.  Regenerated  cellu- 
lose substrates  were  emphasized  in  this  work 
because  of  the  potential  for  developing  high 
degrees  of  crystallinity  and  high  crosslink  densities 
in  a  substrate,  both  of  which  should  retard  creep 
compaction.  Nitrocellulose  was  also  studied  as  a 
substrate  material  based  upon  previous  experience 
dealing  with  the  preparation  of  porous  gelled  struc- 
tures. (OSW  Abstract) 
W72-02951 


ACTIVATED  CARBON  USED  AS  ELECTRODES 
IN  ELECTROCHEMICAL  DEMINERALIZA- 
TION  OF  SALINE  WATER, 

Oklahoma  Univ.,  Norman. 

G.  W.  Murphy,  and  J.  L.  Cooper. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government   Printing   Office,   Washington,    D.C. 

20402     Price     $1.00.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No. 
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99,  102  p,  26  fig,  3  tab,  68  ref.  OSW  14-0 1-0001- 
756. 

Descriptors:  *Demineralization,  Desalination, 
Electrochemistry,  Desalination  processes,  Cation 
exchange,  Cation  adsorption,  Brackish  water,  Ac- 
tivated carbon,  Electrodes. 

Electrode  systems  have  been  developed  capable  of 
demineralizing  brackish  waters.  The  cation  respon- 
sive electrodes  are  constructed  from  chemically  ac- 
tivated powdered  porous  charcoal  and  graphite. 
Aqueous  slurries  of  the  increased  capacity  cation- 
responsive  material  are  deposited  in  paste  form 
upon  the  surfaces  of  an  inert  porous  backing 
material.  Use  was  made  of  this  activated  cationic 
responsive  carbon  electrode,  in  combination  with 
anion  responsive  electrodes,  in  the  fabrication  of  a 
small  demineralization  test  cell.  The  electrochemi- 
cal properties  of  the  demineralization  test  cell  are 
summarized  based  on  the  use  of  chemically  ac- 
tivated charcoal-graphite  cation  responsive  elec- 
trodes. (OSW  Abstract) 
W72-02952 


3B.  Water  Yield  Improvement 


SUMMARY  OF  WATER  RESOURCES  OF  SALT 
LAKE  COUNTY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02273 


WATER     RESOURCES    OF    PUERTO     RICO, 
PHASE  II:  GROUND  WATER  APPRAISAL. 

Domenech  (R.A.)  and  Associates,  Hato  Rey  (Puer- 
to Rico);  and  Black  and  Veatch,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-02291 


DECISION  AND  INSTITUTIONAL  ASPECTS  OF 
WEATHER  MODD7ICATION, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  Engineer- 
ing and  Applied  Physcs. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02299 


YIELDS     AND     SPECD7IC     CAPACITIES     OF 
BEDROCK  WELLS  IN  KENTUCKY, 

Geological  Survey,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02305 


REALISTIC  RAINFALL  SIMULATION  FOR 
HELD  INVESTIGATION, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 

Center. 

J.  Morin,  C.  B.  Cluff,  and  W.  R.  Powers. 

American  Geophysical  Union,  Fifty-First  Annual 

Meeting,  Washington,  D.C.,   Preprint,  April   24, 

1970.  22  p,  7  fig,  2  tab,  13  ref.  OWRR  B-015-ARIZ 

(I). 

Descriptors:  *RainfaIl  simulators,  'Rainfall  intensi- 
ty, *Raindrops,  *Infiltrometers,  'Instrumentation, 
Nozzles,  Infiltration,  Spraying,  Reliability,  Uniform 
flow,  Impact  (Rainfall),  Arizona. 

A  review  of  rainfall-simulation  problems  (low  in- 
tensity, realistic  drop  size,  high  impact  velocity) 
and  simulators  (drip  and  nozzle  types)  is  presented. 
A  realistic  field  simulator,  developed  by  the 
University  of  Arizona,  using  the  rotating  disk  and 
suitable  for  infiltration  determinations  is  described 
and  compared  with  other  models.  The  simulator 
utilizes  a  large  full-cone-spray  nozzle,  which 
produces  an  intensity  of  1 540  mm/hr.  when 
elevated  2  meters  and  operated  at  0.6  atmospheres 
pressure.  Realistic  infiltration  data  and  close  dupli- 
cation of  natural  rainfall  was  observed  in  over  250 
runs.  Intensity  may  be  varied  without  significantly 
changing  drop-size  distribution  or  uniformity. 
(Popkin-Arizona) 
W72-02433 


INTERBASIN       TRANSFERS      OF      WATER, 
ECONOMIC  ISSUES  AND  IMPACTS, 

Colorado  Univ.,  Boulder.  Dept.  of  Economics;  and 

Minnesota       Univ.,       Minneapolis.       Dept.       of 

Economics. 

C.  W.  Howe,  and  K.  W.  Easter. 

Published    for    Resources   for    the    Future,    Inc., 

Washington,  D.C.,  by  the  Johns  Hopkins  Press, 

Baltimore  and  London.  1971.  196  p,  15  fig,  65  tab, 

175  ref. 

Descriptors:  * lnter-basin  transfers,  'Economic  im- 
pact, 'Cost-benefit  analysis,  'Planning, 
Methodology,  Administration,  Water  resources 
development,  Water  conveyance,  Reclamation, 
Desalination. 
Identifiers:  'Regional  impact. 

The  economic  desirability  of  large-scale  interbasin 
transfers  in  the  western  United  States  is  assessed, 
and  the  variety  of  economic  impacts  that  such 
transfers  can  have  on  both  local  and  far-removed 
regions  is  emphasized.  Analysis  suggests  that  in 
most  circumstances  the  national  economic  benefits 
from  using  the  water  provided  would  be  less  than 
the  cost  of  the  transfers.  Direct  benefits  to 
established  agriculture  were  found  to  range  from 
zero  to  $45  per  acre-foot,  but  most  areas  fell  in  a 
$10-$20  per  acre-foot  range.  Total  benefits  were 
found  to  range  from  $14-$  120  per  acre-foot  with 
the  higher  values  occurring  only  under  conditions 
of  extreme  labor  and  capital  mobility.  Cost  figures 
for  major  transfers  tended  to  fall  in  the  range  of 
$50-$60  per  acre-foot,  suggesting  that  transfers 
cannot  generally  be  justified  on  economic  grounds. 
This  inference  seems  particularly  valid  when  alter- 
native sources  of  additional  water  supply  are  con- 
sidered. These  alternatives  include  reduction  of 
conveyance  losses,  additional  surface  develop- 
ment, and  wastewater  reclamation.  These  conclu- 
sions point  to  a  need  for  more  inclusive  evaluations 
in  water  resources  planning  and  design.  Various 
methodologies  which  would  be  useful  in  that 
direction  are  demonstrated.  (Settle-Wisconsin) 
W72-02436 


ON    THE    ECONOMIC    IMPACT    OF    LARGE 
DIVERSIONS  OF  SNAKE  RIVER  WATERS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Mathe- 
matics;  and    Washington    State    Univ.,    Pullman, 
Washington.  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-02448 


NATURAL  RESOURCES  AND  THEIR 
DEVELOPMENT  IN  MAHENDRAGARH  DIS- 
TRICT OF  HARYANA  STATE, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
B.  B.  Roy,  R.  K.  Gupta,  and  S.  Pandey. 
Ann  Arid  Zone  9  (2):  65-76.  Map.  1970. 
Identifiers:  Arid,  Development,  Erosion,  Haryana, 
India,        Mahendragarh,        Natural,        Rainfall, 
'Resources,  Temperature,  Wind,  Zone. 

Mahendragarh  district  stretches  from  latitude  27 
deg  47'  to  28  deg  49'  N  and  longitude  75  deg  49'  to 
76  deg  28'  E  and  has  an  area  of  about  3474  km2.  It 
consists  of  2  bioclimatic  regions,  namely  arid  and 
semi-arid  zones.  Maximum  temperature  of  41  deg  - 
42  deg  C  sometimes  rising  to  47  deg  C  is  recorded 
in  May  and  June,  while  the  minimum  temperature 
is  recorded  in  Dec. -Jan.  The  annual  rainfall  varies 
from  300  to  500  mm.  The  desertic  soils  with  sandy 
to  loamy  sand  texture  are  found  in  the  arid  part, 
and  soils  belonging  to  sierozems  are  found  in  the 
semi-arid  part.  The  main  problems  are  shifting  sand 
dunes,  severe  wind  erosion,  degraded  pastures  and 
scarcity  of  water.  Recommendations  for  solving 
these  problems  are  made. --Copyright  197 1 ,  Biolog- 
ical Abstracts,  Inc. 
W72-02713 


NATURAL  RESOURCES  RESEARCH,  VOL.  VII. 
AGROCLIMATOLOGICAL  METHODS. 

Illus.  Unesco:  Paris,  France.  Symposium.  392  p. 
1968. 


Identifiers:   'Agroclimatological,  Methods,  Natu- 
ral, Plants,  Resources,  Symposium. 

This  volume  contains  the  proceedings  of  the 
UNESCO  Symposium  held  at  the  University  of 
Reading,  United  Kingdom,  on  July  23-30,  1966. 
Written  in  both  English  and  French,  this  symposi- 
um presents  a  critical  review  of  the  current 
progress  of  methods  of  measurement,  analysis  and 
presentation  in  agroclimatologic  studies.  The  con- 
ference notes  the  complementary  questions  of  the 
relationship  between  plants  and  their  environment 
at  a  micro-  and  meso-  level.  The  main  areas  of  con- 
cern are:  the  use  of  agroclimatologic  data  and  its 
availability;  primary  and  secondary  effects  of 
weather,  including  the  epidemiology  of  plants  and 
diseases;  agroclimatologic  surveys;  and  the 
progress  in  applied  agricultural  climatology.  Spe- 
cial emphasis  is  on  FAO/UNESCO/World 
Meteorological  Organization  surveys  already 
completed  in  the  Near  East  and  in  Western  Africa 
(as  of  July  1966).  Climatic  change,  man's  effect  on 
weather  modification  through  the  provision  of  ir- 
rigation and  shelter,  human  and  social  influences 
on  land  use  and  agrometeorological  problems  are 
also  discussed.— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02734 


EVALUATION  OF  CLOUD  SEEDING  DEVICES 
IN  AN  OUTDOOR  LABORATORY. 

Wyoming    Univ.,     Laramie.     Natural     Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-02752 


RETARDED  STOMATAL  CLOSURE  BY  PHEN- 
YLMERCURIC  ACETATE, 

California  Univ.,  Davis.  Dept.  of  Water  Science 
Engineering. 

D.  C.  Davenport,  M.  A.  Fisher,  and  R.  M.  Hagan. 
Physiol  Plant.  24  (2):  330-336.  Illus.  1971 . 
Identifiers:  Acetate,  Cell,  Closure,  Guard,  Light, 
Membrane,        Mercuric,        Nerium-Oleander-D, 
Permeability,   Phaseolus-Vulgaris-D,   Phenyl,   Re- 
tarded, Stomatal,  Transpiration,  Vicia-Faba-D. 

Excised  leaves  of  Nerium  oleander,  which  were 
treated  with  phenylmercuric  acetate  (PMA)  1.5  hr 
before  excising,  transpired  faster  than  untreated 
excised  leaves.  Similarly,  PMA-treated  oleander 
plants  transpired  more  than  untreated  plants  in  the 
dark.  These  effects  were  due  to  retarded  stomatal 
closure  caused  by  PMA.  Measurements  of  stomatal 
apertures  on  disks  of  Vicia  faba  leaves  kept  in  the 
dark,  and  of  diffusive  resistance  to  water  vapor 
from  Phaseolus  vulgaris  leaves,  confirmed  that 
PMA  retards  stomatal  closing  as  well  as  stomatal 
opening.  However,  day  time  reductions  in  trans- 
piration by  PMA  greatly  exceed  nighttime  in- 
creases in  water  loss.  The  mechanisms  of  stomatal 
movement,  as  affected  by  PMA,  are  discussed. 
PMA  may  conceivably  decrease  the  permeability 
of  guard  cell  membrane  to  solutes,  thereby  retard- 
ing all  stomatal  movements  that  are  osmotically  in- 
duced.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02932 

3C.  Use  of  Water  of  Impaired 
Quality 


USE  OF  SALT  WATERS  PREDOMINANT  IN 
DIVALENTCATIONS  FOR  IRRIGATION  IN 
THE  SEMI-ARID  ZONE  OF  WESTERN 
RAJASTHAN, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
I.  C.  Gupta,  and  C.  T.  Abichandani. 
Indian  J  Agr  Sci.  40  (8):  71 1-715.  1970. 
Identifiers:  Arid,  Availability,  Calcium,  Cations, 
Divalent,  Exchangeable,  India,  Irrigation,  Magnesi- 
um, Predominant,  Rajasthan,  Saline,  Salt,  Semi, 
Sodium,  Soil,  Zone. 

Irrigation  with  this  water  resulted  in  the  accumula- 
tion of  soluble  salts  in  deep-sandy  to  sandy-loam 
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oil,  but  the  pH  and  the  concentration  of  soluble 
nd  exchangeable  Na  did  not  reach  harmful 
mounts  in  the  root  zone  of  the  soils.  The  Na-ab- 
arption  ratio  and  the  percentage  of  exchangeable 
la  of  the  irrigated  soil  were  low  and  the  availability 
f  dissolved  Ca  and  Mg  ions  was  high.  The  salinity 
roblem  can  be  controlled  through  leaching  by 
linfall,  and  liberal  irrigations,  in  the  following 
■inter  (rabi)  season. --Copyright  1971,  Biological 
Abstracts,  Inc. 
/72-02514 


MFLUENCE  OF  SALINITY  ON  GERMINA- 
ION,  VEGETATIVE  GROWTH,  AND  GRAIN 
IELD  OF  RICE  (ORYZA  SATIVA  VAR.  DU- 
AR), 

idian  Inst,  of  Tech.,  Kharagpur. 

or  primary  bibliographic  entry  see  Field  021. 

/72-02799 

>D.  Conservation  in  Domestic  and 
Municipal  Use 


^ATER   RESOURCES  PLANNING   IN   URBAN 
EVELOPMENT, 

/apora,  Inc.,  Washington,  D.  C. 

or  primary  bibliographic  entry  see  Field  06B. 

/72-02294 


HE  RANGE  OF  CHOICE  IN  URBAN  WATER 
IANAGEMENT:  DEMAND  MANAGEMENT 
HROUGH  RESPONSIVE  PRICING, 

shns  Hopkins  Univ.,  Baltimore,  Md. 

or  primary  bibliographic  entry  see  Field  06C. 

/72-02432 


ESIDENTIAL       WATER        DEMAND       AND 
CONOMIC  DEVELOPMENT, 

or  primary  bibliographic  entry  see  Field  06D. 
/72-02457 


CONOMIC  ANALYSIS  OF  WATER  SUPPLY 
ALTERNATIVES  IN  A  MULTI-COUNTY  IN- 
lUSTRIAL  AREA, 

llemson     Univ.,     S.C.     Dept.     of     Agricultural 

Economics  and  Rural  Sociology. 

or  primary  bibliographic  entry  see  Field  06B. 

^72-02458 


IRBAN  WATER  RESOURCES  MANAGEMENT 
3RD  CONFERENCE  ON  URBAN  WATER 
RESOURCES  RESEARCH,  JULY  27-31,  1970, 
lEERFIELD,  MASSACHUSETTS,  SPONSORED 
Y  THE  URBAN  WATER  RESOURCES 
ESEARCH  COUNCIL  OF  THE  HYDRAULICS 
HVISION  OF  THE  AMERICAN  SOCIETY  OF 
I VIL  ENGINEERS. 

American  Society  of  Civil  Engineers,  New  York, 
or  primary  bibliographic  entry  see  Field  06B. 
m-02473 


IRBAN  WATER  PLANNING  AND  MANAGE- 
IENT:  A  CONCEPTUAL  FRAMEWORK  AND 
ROBLEM  FOCUS, 

'hicago  University,  111.  Center  for  Urban  Studies, 
or  primary  bibliographic  entry  see  Field  06B. 
V72-02474 


IASIC  NEEDS  OF  URBAN  WATER  MANAGE- 

1ENT  ON  THE  FIRING  LINE, 

tenver  Water  Dept.,  Colo. 

or  primary  bibliographic  entry  see  Field  06B. 

Y72-02475 


OME        URBAN        WATER        RESOURCES 
IANAGEMENT  DIMENSIONS, 

(epartment  of  Housing  and  Urban  Development, 

Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  06B. 

V72-02476 


URBAN    WATER    MANAGEMENT    NEEDS    IN 
RUNOFF  AND  FLOOD  REGULATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-02478 


INTEGRATED  MANAGEMENT  OF 

METROPOLITAN  WATER  SERVICES, 

New  York  State  Dept.  of  Environmental  Conserva- 
tion, Albany.  Div.  of  Water  Research. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-02479 


SOME  NOTES  ON  APPROACHES  AND  VIEW- 
POINTS OF  PRIVATE  AGENCIES  TO 
METROPOLITAN  WATER  MANAGEMENT, 

Reitz  and  Jens,  Inc.,  St.  Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02480 


AN  OVERVIEW  OF  CONTEMPORARY  AP- 
PROACHES AND  CONCEPTS  IN 
METROPOLITAN  WATER  MANAGEMENT, 

Office  of  Water  Resources  Research,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02483 


INTEGRATING  THE  PLANNING  AND 
MANAGEMENT  OF  METROPOLITAN  WATER 
RESOURCES  INTO  A  REGIONAL  CONTEXT, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-02484 


NATURE  OF  AND  NEED  FOR  INTERDISCIPLI- 
NARY ATTACKS  ON  PROBLEMS  OF  URBAN 
WATER  MANAGEMENT, 

Colorado  Univ.,  Boulder.  Center  for  Urban  En- 
gineering Studies. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-02486 

3E.  Conservation  in  Industry 


INDUSTRIAL  WATER  REUSE:  FUTURE  POL- 
LUTION SOLUTION, 

Environmental   Protection    Agency,   Washington, 

D.C.  Office  of  Research  and  Monitoring. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02454 

3F.  Conservation  in  Agriculture 


EFFECTIVENESS  AND  PERSISTENCE  OF 
BROMACIL  AND  KARBUTILATE  APPLDZD 
USING  FIXED-  AND  ROTARY-WING  AIR- 
CRAFT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Range  Science. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02267 


ANALYSIS  OF  ALTERNATIVE  PROCEDURES 
FOR  THE  EVALUATION  OF  AGRICULTURAL 
FLOOD  CONTROL  BENEFITS,  VOLUME  II, 

Economic  Research  Service,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-02269 


AGRICULTURAL  FLOOD  CONTROL 

BENEFITS  AND  LAND  VALUES. 

Corps  of  Engineers,  Alexandria,  Va.  Inst,  for  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02270 


EFFECTIVENESS  OF  POSITIVE  MEASURES 
ON  THE  WATER  BALANCE  OF  AGRICUL- 
TURAL LANDS  (EFFEKTIVNOST'AKTIVNOGO 
VOZOEYSTVIYA  NA  VODNYY  BALANS  SEL'- 
SKOKHOZYGYST  VENNYKH  UGODI), 
Akademiya  Nauk  SSSR,  Moscow.  Institut 
Geografii. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-023I1 


HOUSE  FLY  PUPAE  AS  FOOD  FOR  POULTRY, 

Agricultural  Research  Service,  Beltsville,  Md. 
For  primary  bibliographic  entry  see  Field  05E. 
W72-02383 


IRRIGATION  DEVELOPMENT  COST  AT  THE 
FARM  LEVEL, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Bangkok  (Thailand). 

B.  D.  van'tWoudt. 

International     Commission     on     Irrigation     and 

Drainage  Bulletin,  p  33-46,  January,  1970.  7  tab, 

1 2  ref,  2  append. 

Descriptors:       irrigation       programs,       *Costs, 

♦Government   supports,   Crop   production,   Farm 

management. 

Identifiers:  *Farm  development. 

To  stimulate  farm  development,  an  active,  finan- 
cially supported  farm  programme  in  conjunction 
with  a  water  resources  project  is  necessary.  Effec- 
tive water  resource  planning  requires  the  identifi- 
cation and  evaluation  of  the  programme  costs.  One 
source  of  costs  is  irrigation  service  area  develop- 
ment. This  includes  costs  for  the  alternative 
development  method  of  land  consolidation,  water 
lifting  at  the  farm  level,  partial  development  of  the 
service  area  and  block  development  as  well  as  farm 
roads.  Another  cost  is  farm  development,  which  in- 
cludes land  leveling  and  smoothing,  land  prepara- 
tion and  drainage.  Governmental  support  costs  in 
irrigated  areas  include  those  for  services  and 
assistance  needed  to  improve  farm  production,  the 
farmer's  standard  of  living  and  to  secure  a  return 
on  investment.  At  the  time  of  project  approval, 
multi-purpose  farmer's  associations  should  be 
established.  Farmer  cooperation  in  the  program- 
me's operation  and  maintenance  and  improved 
farming  skills  through  a  governmental  information 
and  education  service  are  vital.  On  ECAFE  pro- 
jects where  funds  have  been  provided  to  meet  the 
full  farm  development  programme,  production  has 
reached  anticipated  levels  within  the  development 
period.  (Haugh-Wisconsin) 
W72-02443 


ARIZONA'S    WATER    ALLOCATION    STUDY: 
AN  ECONOMIC  PLANNING  REVIEW. 

Arizona  State  Dept.  of  Economic   Planning  and 

Development.  Phoenix. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02444 


EFFECTS  OF  INTERBASIN  TRANSFERS  UPON 
WATER  MANAGEMENT  ALTERNATIVES  IN 
CENTRAL  UTAH, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-02450 


NIGHT-TIME  SINK  STRENGTHS  AND  AP- 
PARENT DIFFUSIVITIES  WITHIN  A  CORN 
CANOPY, 

Guelph  Univ.  (Ontario).  Dept.  of  Soil  Science. 
T.  J.  Gillespie,  and  K.  M.  King. 
Agr  Meteorol.  8(1):  59-67.  Illus.  1971 . 
Identifiers:  Canopy,  Corn-M,  Diffusivities,  Heat, 
Night-time,  Sensible,  Sink,   Strengths,  Tempera- 
ture. 

Night-time  sink-strength  profiles  for  moisture  in  a 
corn  canopy  were  determined  by  blotting  dew  from 
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leaves.  Air  temperature  and  specific  humidity  in 
the  canopy  air  layer  were  also  measured.  From  the 
usual  flux-gradient  equation  some  apparent  night- 
time diffusivity  profiles  for  water  vapor  were 
deduced.  These  curves  reached  a  minimum  near 
the  middle  of  the  air  layer  occupied  by  the  foliage, 
in  contrast  to  corresponding  day-time  profiles 
which  monotonically  decrease  with  depth.  Sensible 
heat  was  a  stronger  contributor  of  energy  to  the 
crop  at  night  than  was  latent  heat,  but  moisture 
sinks  were  more  evenly  distributed  in  the  foliage. - 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02500 


EFFECT  OF  VARYING  LEVELS  OF  IRRIGA- 
TION, PLANT  POPULATION  AND  FERTIL- 
IZER ON  YIELD  AND  QUANTITY  OF  INDIAN 
RAPE  (BRASSICA  CAMPESTRIS  L.  VAR. 
TORIA  DUTH  AND  FULL.), 

Indian  Council  of  Agricultural  Research,  Sirsa  (In- 
dia). Regional  Research  Station. 
N.  P.  Wankhede,  I.  P.  S.  Ahlawat,  and  V.  M.  Sahni. 
Indian  J  Agr  Sci.  40  ( 10):  873-877.  1970. 
Identifiers:  Brassica-Campestris-Var-Toria-D,  Fer- 
tilizer, Indian,  Irrigation,  Nutrition,  Oil,  Plant, 
Population,  Rape-D,  Yield. 

Three  irrigations  proved  optimum  and  gave  favora- 
ble response  in  growth,  fruiting  and  grain  yield/ha. 
Plant  height  was  slightly  greater  with  4  irrigations. 
Varying  irrigation  levels  did  not  produce  any 
marked  influence  on  the  oil  content  of  the  seed. 
Plant  population  of  166,000  plants/ha  gave  the 
highest  grain  yield.  The  number  of  branches  and 
capsules/plant  were  more  with  1 1 1 ,000  plants/ha, 
but  the  height  did  not  show  any  difference  among 
the  3  plant  populations.  The  oil  content  of  the  seed 
with  166  and  111  thousand  plants/ha  was  slightly 
better  than  with  333,000  plants/ha.  Application  of 
40  kg  N  ..  20  kg  P205/ha  increased  the  number  of 
branches,  capsules/plant  and  grain  yield,  whereas 
at  higher  fertilizer  level  the  trend  was  reversed.  The 
height  of  the  plant  continued  to  increase  with 
higher  levels  of  fertilizer,  but  the  oil  content  of  the 
seed  was  reduced  with  fertilizer  application.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02506 


PHYSIOLOGICAL  SIGNIFICANCE  OF  ASCOR- 
BIC ACID  IN  RELATION  TO  DROUGHT  RE- 
SISTANCE IN  RICE  (ORYZA  SATIVA  L.), 

Banaras  Hindu  Univ.,  Varanasi,  (India).  Coll.  of 

Agriculture;   and   Banaras   Hindu   Univ.,   Lab.   of 

Plant  Physiology. 

O.  K.  Garg,  and  B.  P.  Singh. 

Plant  Soil.  34  ( 1 ):  219-223.  Illus.  1971. 

Identifiers:  Ascorbic-Acid,  Drought,  Oryza-Sativa- 

M,   Physiological,   Relation,   Resistance,   Rice-M, 

Vitamin. 

Two  high-yielding  rice  cultivars,  Taichung  Native- 1 
and  I.R.  8  were  grown  in  soil  with  7-10  and  15-20% 
moisture  at  field  capacity.  Wilting  treatments  were 
given  only  at  tillering  and  shooting  stages. 
Taichung  Native- 1  was  more  resistant.  Its  leaves 
showed  greater  contents  of  ascorbic  acid  and 
ascorbigen  following  increased  rate  of  ascorbic 
acid  utilization  as  compared  to  I.R.  8.  These  values 
were  significantly  reduced  during  shooting  stage,  a 
critical  period  to  drought. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02507 


EXPERIMENTS  ON  THE  FERTILIZING  VALUE 
OF  ANIMAL  SLURRIES:  III.  THE  USE  OF 
POULTRY  AND  MIXED  SLURRIES  ON  GRASS- 
LAND, 

National  Agricultural  Advisory  Service,  Yorkshire 
(England). 

H.  T.  Davies,  and  C.  G.  Chumbley. 
ExpHusb.  19.65-68.  1970. 

Identifiers:  Animal,  Fertilizing,  Grassland,  Mixed, 
Nitrogen,  Nutrition,  Poultry,  Slurries,  United  King- 
dom. 


Good  responses  in  yield,  generally  significant,  were 
obtained  from  fertilizer  N  and  the  N  in  slurries.  At 
the  Yorkshire  site,  there  was  no  difference  in  yield 
from  applying  increments  of  poultry  slurry  at  inter- 
vals in  winter  than  from  applying  the  total  amount 
in  spring.  The  efficiency  of  the  N  in  the  slurry  was 
estimated  at  68%.  At  the  Shropshire  site,  there 
were  small  differences,  not  statistically  significant, 
between  times  of  application  indicating  efficiency 
of  the  N  content  increasing  from  50%  for  applica- 
tion in  Oct.  to  nearly  100%  for  application  in  Feb. 
Soil  and  rainfall  data  are  given. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02508 


PHYSIOLOGICAL  RESPONSES  OF  SORGHUM 
AND  MAIZE  LEAVES  TO  WATER  STRESS:  III. 
TRANSPIRATION  RESPONSES  OF  CUT 
LEAVES  IN  DESICCATION  EXPERIMENTS  (IN 
SPANISH), 

Instituto  de  Edafologia  y  Biologia  Vegetal,  Madrid 
(Spain). 

M.  F.  Sanchez-Diaz,  M.  Morey,  and  F.  Gonzalez- 
Bernaidez. 

An  Edafol  Agrobiol.  29  (3/4):  253-263.  Illus.  1970. 
English  summary. 

Identifiers:  Cut,  Desiccation,  Leaves,  Maize-M, 
Physiological,  Sorghum-M,  Stomata,  Stress,  Trans- 
piration. 

Water  losses  from  cut  leaves  of  sorghum  and  maize 
were  compared  in  series  of  parallel  experiments 
under  standard  conditions.  For  nonstressed  leaves 
and  under  comparable  conditions  water  loss  from 
sorghum  leaves  was  much  higher  (about  3  times) 
than  in  maize,  both  when  expressed  in  terms  of  sur- 
face or  dry  weight.  Transpiration  reduction 
(probably  by  stomatal  closure)  seemed  to  take 
place  for  lower  water  deficits  in  maize  than  in 
sorghum.  Nevertheless,  stress-induced  transpira- 
tion reduction  in  sorghum  was  more  efficient  in 
terms  of  rate  and  proportional  decrease. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-02539 


EVIDENCE    FOR    ACTIVE    WATER    TRANS- 
PORT IN  A  CORN  ROOT  PREPARATION, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Botany. 
H.  Ginsburg,  and  B.  Z.  Ginzburg. 
J  Membrane  Biol.  4(1):  29-4 1 .  Illus.  1971. 
Identifiers:    Corn-M,    Cyanide,    Flow,    Osmotic, 
Preparation,  Root,  Transport,  Zea-Mays-M. 

Water  flow  was  measured  in  a  Zea  mays  root 
preparation  consisting  of  a  segment  from  which  the 
central  part  had  been  excised.  It  was  shown  that 
water  flow  had  2  components,  one  osmotic  and  one 
nonosmotic.  The  nonosmotic  flow  was  inhibited  by 
cyanide.  No  correlation  was  found  between  water 
flow  and  solute  flow.  These  findings  suggest  that 
active  water  transport  occurred  in  the  root 
preparation.  The  mechanism  of  such  water  move- 
ment is  discussed. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-0254I 


SOIL  MOISTURE  AND  THE  INFECTION  OF 
YOUNG  POTATO  TUBERS  BY  STREPTO- 
MYCES  SCABIES  (COMMON  SCAB), 

Rothamsted  Experimental  Station,  Harpenden 
(England). 

D.  H.  Labwood,  and  T.  F.  Hering. 
Potato  Res.  13  (4):  296-304.  Illus.  1970. 
Identifiers:  Infection,  Irrigation,  Moisture,  Potato- 
D,  Scrab,  Soil,  Streptomyces-Scabies,  Time,  Tu- 
bers, Young. 

'Majestic'  potatoes  planted  in  soil  naturally  infested 
with  Streptomyces  scabies  were  trickle  irrigated  to 
prevent  infection  of  the  tubers  except  during  con- 
secutive 7-day  periods  in  the  1st  8  wk  when  tubers 
were  developing  (May  28-July  23).  During  each  in- 
terval without  irrigation,  lesions  of  scab  affected  an 
average  of  4  internodes  on  the  tubers  but  the  later 
water  was  withheld,  the  closer  to  the  apex  of  the  tu- 
bers was  the  infection  at  final  lifting.  The  tubers 


with  most  area  scabbed  were  those  unwatered 
between  June  1 1  and  18,  the  3rd  wk  from  tuber  in- 
itiation, when  the  first-formed  internodes,  which 
expand  more  than  later-formed  ones,  became  in- 
fected. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02542 


EFFECTS  OF  BOTTOM  DEFOLIATION  ON 
MICROCLIMATE  AND  THE  REDUCTION  OF 
BOLL  ROT  OF  COTTON, 

Agricultural    Research    Service,    Beltsville,    Md. 

Plant  Science  Research  Div. 

CD  .  Ranney,  J.S  .  Hursh,  and  OH.  Newton. 

Argon  J.  63  (2):  259-263.  Illus.  1971. 

Identifiers:  Boll,  Bottom,  Climate,  Control,  Cotton- 

D,  Defoliation,  Disease,  Humidity,  Intensity,  Light, 

Micro,  Reduction,  Rot,  Ventilation. 

In  1963  and  1964,  increases  in  boll  rot  of  cotton 
were  associated  with  short  periods  (5-7  days)  of 
rainfall  and,  to  a  lesser  extent  the  drying  period  fol- 
lowing rainfall.  Microclimate  changes  within  the 
plant  canopy  associated  with  these  periods  indicate 
that  increased  duration  of  relative  humidity  at  a 
level  of  95%  or  higher,  increased  duration  of  free 
moisture,  and  reduced  intensity  of  light  favor  boll 
rot  development.  Bottom  defoliation  reduced  boll 
rot  loss  and  modified  the  microclimate  resulting  in 
shorter  duration  of  95%  or  higher  relative  humidi- 
ty; it  increased  light  intensity  in  the  lower  plant 
zone,  and  possibly  increased  ventilation  following 
periods  of  rainfall.  Instrumentation  used  for 
microclimate  measurements  are  described;  and 
construction  details  of  a  simple  mechanical 
psychrometer  and  a  light  intensity  sensor-recorder 
are  presented. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02543 


THE  RESPONSE  OF  MUCKGROWN  CARROTS 
TO  FUMIGATION  AND  SOIL  WATER  STRESS, 

Department     of     Agriculture,     Agassiz     (British 
Columbia).  Research  Station. 
A.  R.  Maurer,  J.  R.  Canroy,  and  T.  K.  Watson. 
Hortscience.  6  ( 1  Sect  1 ):  42-43.  1971. 
Identifiers:      Bromide,     Carrots-D,      Fumigation, 
Grown,    Irrigation,    Methyl,    Muck,    Pythium-De- 
baryanum,  Soil,  Stress. 

Soil  fumigation  with  methyl  bromide  greatly 
reduced  Pythium  debaryanum  infection  on  carrots 
in  pot  experiments.  The  yield  of  carrots  in  fu- 
migated soil  responded  to  irrigation  but  did  not 
respond  in  non-fumigated  soil.  A  soil  water  stress 
equivalent  to  20%  of  available  water  at  field 
capacity  produced  the  poorest  yield.  -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02544 


THE  PROBLEM  OF  FOREST  SHELTERBELTS 
FOR  THE  COLCHIS  LOWLAND.,  (IN  RUS- 
SIAN), 

S.  V.  Mgaloblishvili. 
Subtrop  Kult.  5.  123-128.  1968. 
Identifiers:    Colchis,    Forest,   Grecian,    Laurel-D, 
Lemon-D,     Lowland,     Mandarin-D,     Orange-D, 
Productivity,  Shelterbelts,  Spacing,  Tea-D,  USSR, 
Wind. 

Previous  experience  of  the  effect  of  forest  shelter- 
belts  on  the  increase  of  productivity  of  citrus  plants 
and  other  subtropical  plantations  is  described.  Four 
to  6-row  strips  are  effective  in  regions  with  strong 
wind,  whereas  in  less  windy  localities,  2-row  strips 
are  sufficient.  For  mandarin  and  orange  orchards 
the  distance  between  the  forest  strips  should  be  1 20 
m,  for  lemon  100  m,  for  tea  and  Grecian  laurel 
150-180  m.  Windpermeable  belts  with  an  open 
canopy  should  be  created.  Shelterbelts  should  be 
planted  with  a  2x2  m  spacing  between  trees.  Plant- 
ing should  be  done  from  15  Oct.  to  1  Dec.  and  from 
1 5  Feb.  to  1  April  with  I  -yr-old  or  2-yr-old  saplings 
no  less  than  40-50  cm  high.  After  planting,  the 
plants  should  be  tied  to  stakes.  -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02552 
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AFTER-EFFECT   OF   DROUGHT   ON   WATER 

CONDITIONS      AND      GROWTH      OF      TEA 

SEEDLINGS,  (IN  RUSSIAN), 

L.  A.  Filippov. 

Fiziol  Rast.  17  (1):  123-127.  Ulus.  1970.  English 

summary. 

Identifiers:  Drought,  Growth,  Seedlings,  Tea-D. 

Increase  of  cell  sap  concentration  (CSC)  in  tea 
shoots  from  plants  cultivated  on  unirrigated  planta- 
tions is  a  physiological  process  which  quantitatively 
(in  percent)  corresponds  to  decrease  of  the  water 
content  of  their  tissues.  After  drought  treatment  of 
the  plants  the  water-absorbing  capacity  of  the  tea 
shoots  and  magnitude  of  the  CSC  change  on 
complete  saturation  with  water.  The  after-effect  of 
drought  is  accompanied  by  a  depressions  of  flush 
growth  which  equals  5-7  days  when  the  CSC  is  in- 
creased to  11-12%,  12-14  days  for  CSC  of  14-15% 
and  1 8-20  days  for  an  1 8-20%  CSC.  The  aggravates 
the  direct  negative  influence  of  drought  after  heavy 
rain  or  abundant  irrigation. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02553 


PROPAGATION  OF  THE  GOOSEBERRY  BY 
ROOTING  OF  SOFT  CUTTINGS  UNDER  THE 
CONDITIONS  OF  AUTOMATIC  MIST-SPRA- 
YING, 

Instytut  Sadownictwa,  Skierniewice  (Poland). 
A.  Czynczyk. 

Pr  Inst  Sadownictwa  Skierniewicach.  12:  3-12.  II- 
lus.  1968.  Russian  and  English  summaries. 
Identifiers:  Alpha,  Automatic,  Cuttings,  Gooseber- 
ry-D,  Growth,  IAA,  Mist,  Napthaleneacetic-Acid, 
Powder,  Propagation,  Regulators,  Rooting,  Shoot, 
Soft,  Spraying. 

Soft  cuttings  (15  and  18  cm  long)  of  2  gooseberry 
cultivars:  'White  Smith'  and  'Lady  Delamere'  were 
treated  for  24  hr  with  different  growth  regulators: 
alpha-naphthaleneacetic  acid  (NAA)  at  10  and  25 
mg/1;  IAA  at  50,  100,  and  150  mg/1,  and  a  commer- 
cial, ready-to-use  preparation  'Rooting  Powder.' 
Averages  of  80%  and  5  1%  of  rooted  cuttings  were 
obtained  of  the  cultivars  'Lady  Delamere'  and 
White  Smith,'  respectively.  Under  high  humidity  of 
air  and  soil,  growth-promoting  substances  had  no 
significant  bearing  on  the  number  and  grade  of 
rooted  cuttings.  To  obtain  good  rooting  results,  it  is 
necessary  to  use  healthy  cuttings  after  the  vigorous 
growth  of  shoots  has  subsided. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02555 


POLYSACCHARIDES  IN  SOILS, 

For  primary  bibliographic  entry  see  Field  02G. 
W72-02557 


THE  EFFECTS  OF  WATER  STRESS  ON 
NITROGEN-FIXING  ROOT  NODULES:  I.  EF- 
FECTS ON  THE  PHYSIOLOGY  OF  DETACHED 
SOYBEAN  NODULES, 

Dundee    Univ.    (Scotland).    Dept.    of   Biological 

Sciences. 

Janet  I.  Sprent. 

NewPhytol.  70(1 ):  9-17.  Illus.  1971. 

Identifiers:  Acetylene,  Bean-D,  Detached,  Fixing, 

♦Nitrogen,      Nodules,      Physiology,      Reduction, 

Respiration,    Rhizobium-Japonicum,    Root,    Soy, 

Stress,  Structural,  Turgor. 

When  the  fresh  weight  of  detached  soybean 
nodules  (from  plants  inoculated  with  Rhizobium 
japonicum)  is  reduced  below  80%  of  its  maximum 
(fully  turgid)  value,  irreversible  changes  occur. 
Acetylene  and  N  reducing  activities  cease,  respira- 
tory rates  become  very  low  and  there  are  gross 
structural  changes.  Such  modules  are  probably 
shed  by  the  plant.  Reduction  of  water  content 
down  to  80%  of  the  maximum  fresh  weight,  leads  to 
a  proportionate  slowing  down  of  acetylene  reduc- 
tion, with  a  concomitant  reduction  in  respiratory 
activity. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02633 


THE     EFFECT     OF     HYDRATION-DEHYDR- 
ATION  ON  SEED  GERMINATION, 

Glasgow  Univ.  (Scotland). 
A.  M.  M.  Berrie,  and  D.  S.  H.  Drennan. 
NewPhytol.  70(1):  135-142.  Illus.  1971. 
Identifiers:    Avena-Sativa-M,    Cell,    Dehydration, 
Desiccation,  Embryo,  Enlargement,  Germination, 
Hydration,  Imbibition,  Lycopersicum-Esculentum- 
D,  Oats-M,  Protease,  *Seed,  Tomato-D. 

Seeds  of  tomato  (Lycopersicum  esculentum)  and 
oats  (Avena  sativa)  were  subjected  to  hydration- 
dehydration  treatments  at  various  times  during  ger- 
mination. Desiccation  has  little  harmful  effect  if 
carried  out  before  cell  division  and  enlargement 
has  commenced.  Some  advancement  of  the  onset 
of  germination  was  apparent,  due  probably  to  slight 
changes  in  the  seed  covering  and  also  to  the  initia- 
tion of  metabolic  events  which  could  withstand  the 
dehydration,  e.g.  the  increased  protease  activity 
was  maintained  in  the  dried  seed.  Dehydration  can 
be  done  more  than  once.  The  effects  are  only  truly 
accumulative  if  the  prior  imbibitions  are  of  sub- 
stantial duration.  Physical  changes  associated  with 
hydration  are  fairly  easily  reversed  but  some  of  the 
chemical  changes  beginning  in  oat  within  8-12  hr  of 
imbibition  cannot  be  returned  to  the  original  dry 
seed  condition  by  desiccation.  Once  embryo 
growth  is  apparent,  embryo  damage  of  some  sort 
usually  results. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02634 


EFFECTS  OF  WATERLOGGING  ON  THE  GIB- 
BERELLIN  CONTENT  AND  GROWTH  OF  TO- 
MATO PLANTS, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 

D.  M.  Reid,  and  A.  Crozier. 

J  Exp  Bot.  22  (70):  39-48.  Illus.  1971. 

Identifiers:     Elongation,     *Gibberellin,     Growth, 

Plants,  Roots,  Stem,  *Tomato-D,  Waterlogging. 

Flooding  of  tomato  roots  results  in  decreased  stem 
growth.  We  have  shown  that  flooding  will  reduce 
levels  of  gibberellins  (GA)  in  the  roots,  shoots,  and 
bleeding  sap  of  tomato  plants.  The  adventitious 
roots  that  appear  on  the  3rd  day  of  waterlogging 
may  be  responsible  for  the  production  of  GA  that 
accumulate  in  the  shoot  after  3-4  days  of  flooding. 
The  endogenous  GA  of  tomato  will  stimulate  stem 
growth  of  tomato  plants.  Initially,  application  of 
GA3  will  stimulate  the  growth  of  flooded  plants  to 
a  greater  extent  than  that  of  nonwaterlogged 
plants.  It  is  suggested  that  one  of  the  1st  effects  of 
flooding  is  to  reduce  GA  levels  and  so  inhibit  stem 
elongation.  At  a  later  stage  of  waterlogging  GA3  is 
less  effective  and  other  factors  appear  to  inhibit 
shoot  growth  .-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02635 


RESISTANCE  TO  WATER  ABSORPTION  IN 
GERMINATING  RAPESEED  (BRASSICA 
NAPUS  L.), 

Manitoba  Univ.,  Winnipgeg.  Dept.  of  Soil  Science. 
C.  F.  Shaykewich,  and  John  Williams. 
J  Exp  Bot.  22(70):  19-24.  Illus.  1971. 
Identifiers:    Absorption,    Brassica-Napus-D,   Con- 
ductivity,    Germinating,     Hydraulic,     Imbibition, 
Permeability,  *Rape-D,  Resistance,  Seed,  Soils. 

Dynamics  of  the  imbibition  phase  of  rapeseed 
(Brassica  napus)  was  studied  by  evaluating  water 
content-water  potential  relations  and  the  permea- 
bility to  water.  It  was  found  that  resistance  to  water 
absorption  was  very  high  (diffusivity  was  very  low) 
during  the  early  stages  of  water  absorption.  As 
weed  water  content  increased,  resistance 
decreased  by  more  than  6  orders  of  magnitude.  The 
concept  of  hydraulic  conductivity  of  a  seed  was  in- 
troduced. The  change  in  hydraulic  conductivity 
with  change  in  seed  water  content  was  similar  to 
that  observed  for  diffusivity.  It  was  shown  that  at 
late  stages  of  water  absorption  hydraulic  conduc- 
tivity approached  values  found  in  soils  at  the  dry 
end  of  the  available  water  range.  For  this  reason  it 
was  suggested  that  hydraulic  conductivity  in  soil 
may  have  an  influence  on  imbibition  rate  in  the  late 


stages    of    water    absorption. -Copyright     1971, 

Biological  Abstracts,  Inc. 

W72-02636 


WATER     CONGESTION     OF     PEA,     PISUM 
SATIVUM, 

Wisconsin  Univ.,  Madison.  Dept.  of  Plant  Patholo- 
gy- 

D.  J.  Hagedorn,  and  R.  E.  Rand. 
Plant  Dis  Report.  55  (3):  249-253.  Illus.  1971 . 
Identifiers:  Congestion,  High,  Humidity,  Moisture, 
*Pea-D,     Pisum-Sativum-D,     Soil,    Temperature, 
Warm. 

A  nonparasitic  disease  of  processing  pea  termed 
'water  congestion'  was  characterized  by  a  gradual 
necrosis  of  the  foliage  which  progressed  inward 
toward  the  midvein  from  the  outer  edges  of  leaves 
and  stipules.  Sometimes  up  to  75%  of  the  foliage 
surface  at  several  nodes  of  the  plant  was  destroyed. 
No  pathogen  was  associated  with  this  disease, 
which  appeared  most  commonly  under  conditions 
of  high  soil  moisture,  high  relative  humidity,  and 
warm  temperatures.  Early  maturing  pea  cultivars 
were  sometimes  more  susceptible.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02638 


ATRD?LEX  POLYCARPA:  I.  GERMINATION 
AND  GROWTH  AS  AFFECTED  BY  SODIUM 
CHLORIDE  IN  WATER  CULTURES, 

California  Univ.,  Riverside.  Dept.  of  Agronomy. 
N.  Jerry  Chatterton,  and  Cyrus  M.  McKell. 
Agron  J.  61  (3):  448-450.  Illus.  1969. 
Identifiers:   Atriplex-Polycarpa-D,  Chloride,  Cul- 
tures,   Desert,    Germination,    Growth,    Osmotic, 
Population,  Potential,  Salt,  Saltbrush-D,  Sodium, 
Tolerance. 

Atriplex  polycarpa  (Torr.)  S.  Wats,  (desert  salt- 
brush)  seed  was  found  to  have  the  same  general 
range  of  salt  tolerance  during  germination  as  the 
Australian  saltbushes.  Germination  was  severely 
reduced  by  solutions  having  osmotic  potentials  of  - 
4.2  atmospheres  or  less.  Growth  of  established 
seedlings,  although  reduced,  was  not  inhibited  by 
solutions  having  osmotic  potentials  of  -25  at- 
mospheres. Dry  weight  of  plants  in  a  given  NaCI 
solution  varied  among  populations  indicating  some 
populations  are  more  salt  tolerant  than  others. 
Root  growth  was  somewhat  correlated  to  top 
growth,  however,  salt  restricted  top  growth  more 
than  root  growth  resulting  in  increased  root/top 
ratios  as  the  level  of  salinity  increased.  Only  the 
highest  concentration  of  NaCI  used  reduced  root 
length.  There  was  no  correlation  between  percent 
moisture  in  top  growth  of  desert  saltbush  and  the 
osmotic  potential  of  the  water  culture.  Desert  salt- 
bush  was  found  to  be  extremely  tolerant  of  NaCI 
when  grown  under  the  conditions  of  this  study. ~ 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02701 


NATURAL  RESOURCES  AND  THEUt 
DEVELOPMENT  IN  MAHENDRAGARH  DIS- 
TRICT OF  HARYANA  STATE, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  03B. 
W72-027I3 


EFFECTS  OF  SPRINKLER  UtRIGATION  ON 
MCDANIEL  AND  EUROPEAN  RED  MITES  IN 
APPLE  ORCHARDS, 

Yakima  County  Cooperative   Extension   Service, 

Wash. 

William  B.  Hudson,  and  B.  P.  Beirne. 

J  Entomol  Soc  Brit  Columbia.  67:  8-13.  Illus.  1970. 

Identifiers:  Apple-D,  Control,  Dislodge,  European, 

♦Irrigation,        McDaniel,        Mites,        Orchards, 

Panonychus-Ulmi,    Red,   Sprinkler,   Tetranychus- 

McDanieli. 

Overtree  sprinkler  irrigation  of  apple  trees  was  ef- 
fective in  keeping  populations  of  McDaniel  spider 
mites,  Tetranychus  mcdanieli,  below  the  economic 
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level.  Sprinkling  had  less  effect  on  European  red 
mites.  Panonychus  ulmi,  because  the  females 
moved  to  the  undersides  of  the  leaves  and  con- 
tinued egglaying  during  the  sprinkling  and  because 
the  eggs,  unlike  those  of  T.  mcdanieli,  were  not 
dislodged  by  the  sprinkling.  The  effectiveness  may 
be  increased  by  timing  the  sprinkling  to  coincide 
with  the  1st  appearance  of  the  immature  stages  and 
by  increasing  the  size  of  the  droplets.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02740 


EFFECT  OF  CERTAIN  AGROMETEOROLOGI- 
CAL  CONDITIONS  ON  CORNEAR  OR- 
GANOGENESIS, 

Maize  Res.  Inst.,  Knezha,  Bulg. 
N.  Slavov. 

Rastenievod  Nauki.  7  (9):  3-11.  Illus.  1970.  Rus- 
sian and  English  summaries. 

Identifiers:  Agro,  Corn-M,  Ear,  Humidity, 
Meteorological,  Moisture,  Organogenesis,  Soil, 
Temperature. 

The  mean  day  and  night  air  temperature  was  the 
determining  factor  in  the  duration  of  all  stages.  A 
negative  curvilinear  correlation  existed  between 
the  duration  of  the  stages  and  the  mean  day  and 
night  air  temperature,  expressed  by  an  exponential 
function.  It  was  established  that  their  relation  was 
interrupted  when  the  productive  soil  moisture 
dropped  below  80  mm  in  the  1-m  thick  soil  layer. 
Corn  organogenesis  proceeded  under  the  most 
favorable  conditions  when  the  mean  day  and  night 
temperature  varies  in  the  range  of  20-25  C,  the 
mean  day  and  night  relative  humidity  was  45-65% 
and  the  productive  soil  moisture  in  the  1-m  soil 
layer  was  150-160  mm. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02790 


COMPARISON  OF  VARIOUS  ROTATIONS  ON 
SILTY,  POORLY-STRUCTURED  SOIL:  THE 
IMPROVING  EFFECT  OF  GROWING  FORAGE 
CROPS,  (IN  FRENCH), 

Institut  National  de  la  Recherche  Agronomique, 

Toulouse     (France).     Station     d'Agronomie     et 

d'Oenologie. 

For  primary  bibliographic  entry  see  Field  021. 

W72-02797 


EFFECT  OF  IRRIGATION  FREQUENCIES  AND 
MULCHES  ON  GROWTH  YIELD  AND  CHEMI- 
CAL COMPOSITION  OF  FRUITS  OF  BANANA 
(MUSA  CAVENDISHI),  CV.  HARICHHAL, 

Government  Fruit  Research  Station,  Basti  (India). 
S.  S.  Teaotia,  R.  D.  Tripathi,  R.  S.  Tripathi,  and  R. 
D.  Singh. 

HortSci.  1  (1):  23-31.  1969. 

Identifiers:  Banana-M,  Black,  Chemical,  Composi- 
tion, Frequencies,  Fruit,  Fruits,  Growth,  Harichhal, 
Hoeing,  Irrigation,  Mulches,  Musa-Cavendishi-M- 
Cultivar,  Paddy,  Polythene,  Straw,  Weeding,  Yield. 

A  trial  was  laid  out  in  a  split  plot  design  with  4 
frequencies  of  irrigation  e.g.,  fortnightly,  monthly, 
6-weekly  and  no  irrigation,  in  the  main  plots  and  3 
types  of  mulches,  e.g.,  paddy  straw,  black 
polythene  and  hoeing-weeding  in  the  sub-plots, 
making  a  total  of  1 2  treatments,  replicated  4  times. 
The  effects  of  these  treatments  on  growth,  yield 
and  fruit  quality  of  banana  cultivar  'Harichhal' 
were  studied.  Besides,  their  influence  on  fresh 
weed  weight  was  also  determined.  Fortnightly  ir- 
rigation and  polythene  mulch,  on  the  whole,  gave 
the  best  response. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02808 


LARGE  EFFECTS  OF  SMALL  WATER 
DEFICITS  ON  CHLOROPHYLL  ACCUMULA- 
TION AND  RIBONUCLEIC  ACID  SYNTHESIS 
IN  ETIOLATED  LEAVES  OF  JACK  BEAN 
(CANAVALIA  ENSIFORMIS  (L.)  DC), 
California  Univ.,  Los  Angeles.  Dept.  of  Botanical 
Sciences. 
Don  P.  Bourque. 


Plant  Physiol.  47  (4):  591-594.  Illus.  1971. 
Identifiers:        Accumulation,       Auto,       Bean-D, 
Canavalia-Ensiformis-D,  Chlorophyll,  Cotyledons, 
Deficits,  Etiolated,  Jack,  Labeled,  Leaves,  Radiog- 
raphy, RNA,  Small,  Synthesis,  Tritium,  Uracil. 

At  85%  relative  humidity  etiolated  jack  bean  leaves 
accumulated  chlorophll  rapidly  with  little  or  no  lag 
phase  in  synthesis.  At  50%  relative  humidity  (mea- 
sured value,  47%),  the  rate  of  chlorophyll  accumu- 
lation was  somewhat  retarded,  only  half  as  much 
having  accumulated  per  leaf  after  a  12-hr  period  as 
in  the  85%  relative  humidity  chamber.  Sub- 
sequently, however,  metabolic  adaptation  seemed 
to  occur  and  accumulation  was  so  rapid  that  after 
48  hr  the  level  of  chlorophyll  was  90%  of  that 
found  in  the  85%  relative  humidity  chamber.  When 
the  leaves  were  allowed  to  green  at  25%  relative 
humidity,  very  slow  chlorophyll  accumulation  oc- 
curred reaching  only  one-quarter  of  that  found  in 
the  85%  relative  humidity  chamber  after  12  hr. 
Also,  little  or  no  metabolic  adaption  occurred,  and 
the  amount  of  chlorophyll  after  48  hr  was  only  36% 
of  that  accumulated  at  85%  relative  humidity.  In 
the  absence  of  a  cotyledonary  food  supply,  green- 
ing was  negligible  even  after  48  hr  under  high  rela- 
tive humidity  conditions.  In  addition,  3H-uracil  in- 
corporation into  newly-synthesized  RNA  was  mar- 
kedly inhibited  by  the  absence  of  cotyledons  when 
etiolated  primary  leaves  were  allowed  to  green  at 
85%  relative  humidity.  In  contrast,  9.4%  of  the 
total  radioactive  uracil  applied  in  the  presence  of  1 
cotyledon  was  incorporated  into  RNA  in  this  ex- 
periment.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02819 


RAINFALL  USE  EFFICIENCY  FOR  DRYLAND 
BARLEY  WITH  THREE  CROP  AND  WATER 
MANAGEMENT  SYSTEMS, 

California  Agricultural  Experiment  Station,  River- 
side. 

R.  E.  Luebs,  and  A.  E.  Laag. 
Soil  Sci  Soc  Amer  Proc.  35  (2):  336-340.  1971. 
Identifiers:     Annual,     Barley-M,     Concentration, 
Crop,  Cropping,  Dryland,  Hordeum-Vulgare-M,  Ir- 
rigation, Management,  Rainfall,  Runoff,  Storage, 
Systems. 

Three  crop  and  water  management  systems  for  bar- 
ley (Hordeum  vulgare  L. )  were  compared  in  a 
winter  rainfall  climate  on  Hanford  sandy  loam. 
These  systems  were  annual  cropping  with  runoff  re- 
tention, a  fallow-crop  sequence  with  runoff  reten- 
tion, and  induced  runoff  on  1/2  the  area  for  con- 
centration and  annual  cropping  on  the  remaining 
half.  Land  slope  was  2-3%  and  runoff  was  retained 
with  dikes  at  7.6-m  intervals  in  the  1st  2  systems. 
Over  a  3-yr  period  average  grain  yields  were  1.58, 
2.04,  and  2.29  ton/ha  with  rainfall  use  efficiencies 
of  41,  29,  and  31  kg/ha-cm  for  annual  cropping, 
fallow-crop,  and  induced  runoff  concentration 
systems,  respectively.  The  additional  soil  water  in 
downslope  areas  of  the  annual  and  fallow-crop 
systems  and  in  areas  receiving  reduced  runoff  was 
reflected  in  increased  barley  kernels/head  and 
greater  kernel  weight.  Holding  runoff  on  the  land 
and  cropping  annually  increased  rainfall  use  effi- 
ciency 42%  over  both  that  obtained  where  runoff 
occurred  in  the  annual  cropping  system  and  that 
obtained  for  the  entire  plot  area  in  the  fallow-crop 
system.  The  efficiency  of  fallow  for  storing  water  in 
the  soil  was  16. 7%. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02840 


THE  INFLUENCE  OF  WATER  ON  PRODUC- 
TIVITY AND  QUALITATIVE  PROPERTIES  OF 
SOME  MEDICINAL  PLANTS, 

Polish  Academy  of  Sciences,  Warsaw.  Section  on 
Agricultural  and  Forestry  Science. 
Antonina  Ruminska. 

Postepy  Nauk  Roln.  17  ( 1/2):  1  21-1  30.  1970. 
Identifiers:   Caraway-D,  Coriander-D,   Medicinal, 
Oil,  Peppermint-D,  Plants,  Productivity,  Qualita- 
tive, Water,  Yield. 


A  number  of  medicinal  plants  show  high  water 
requirements  (peppermint,  caraway),  the  yields  of 
which  increase  several  times  or  even  several  fold 
when  adequately  supplied.  Other  plants  also  react 
favorably  to  water  (coriander),  giving  higher  yields 
and  a  higher  oil  content  especially  with  high  appli- 
cations of  NPK.  Oil  content,  is  highest  under  op- 
timal water  conditions.  Both  excess  and  lack  of 
water,  can  result  in  yield  decline.  The  need  to  in- 
vestigate the  physiological  reaction  of  certain  spe- 
cies to  irrigation,  and  to  determine  the  best 
techniques  of  water  is  indicated. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02916 


CRANBERRY    GROWTH    AS    RELATED    TO 
WATER  LEVELS  IN  THE  SOIL, 

Department     of    Agriculture,     Kentville     (Nova 

Scotia).  Research  Station. 

I.V.Hall. 

Can  J  Plant  Sci.  51  (3):  237-238.  Illus.  1971. 

Identifiers:  Cranberry-D,  Growth,  Soil. 

The  plants  on  a  high  water  level  grew  faster  ini- 
tially, but  in  the  final  stages  of  the  experiment  their 
growth  was  slowed  greatly.  Plants  growing  in  medi- 
um water  level  made  the  greatest  total  shoot 
growth,  and  those  growing  in  low  water  level  made 
little  growth  until  the  final  5  wk  of  the  experiment. 
The  plants  of  the  2  cultivars  'Beckwith'  and  'Pil- 
grim' behaved  almost  identically  and  there  were  no 
significant  interactions  between  levels  and  cul- 
tivars. Plants  growing  in  the  containers  with  the 
high  water  level  had  a  dense  mat  near  the  surface 
with  no  growth  below  the  water  level,  the  root 
system  from  the  medium  water  level  was  not  as 
thick  but  it  extended  much  deeper,  and  the  root 
system  from  the  low  water  level  was  long,  with  a 
few  laterals  until  near  the  water  level. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02917 


GROWTH,      WATER      USE,     AND      ENERGY 
BALANCE  COMPARISONS  BETWEEN 

ISOGENIC  LINES  OF  BARLEY, 

Department  of  Agriculture,  Sidney,  Mont. 

J.  Kristian  Aase. 

AgronJ.63(3):425-428.  1971. 

Identifiers:         Albedo,         Balance,         Barley-M, 

Chlorophyll,  Energy,  Growth,  Hordeum-Vulgare- 

M,  Index,  Isogenic,  Leaf,  Lines. 

Three  barley  (Hordeum  vulgare  L.)  cultivars  and 
their  isogenic  lines,  with  color  (chlorophyll)  as  the 
variable,  were  tested  under  dryland  conditions  for 
various  performance  characteristics.  Chlorophyll 
content  and  dry  matter  production  were  lower  and 
growth  stage  development  was  later  for  the  pale 
plants  compared  with  their  dark  counterparts. 
Total  water  use  was  about  the  same  for  all  cultivars 
and  isogenic  lines;  however,  water-use  efficiency 
was  higher  for  the  dark  than  for  the  pale  plants.  Al- 
bedos were  higher,  canopy  temperatures  were 
lower,  net  radiation  tended  to  be  higher,  and  more 
of  the  energy  was  dissipated  as  sensible  heat  loss  to 
the  atmosphere  for  the  pale  compared  with  dark 
isogenic  lines.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02926 


CORN  CANOPY  TEMPERATURES  DURING 
FREEZING  OR  NEAR-FREEZING  CONDI- 
TIONS, 

Environmental  Data  Service,  Silver  Spring,  Md. 
James  J.  Rahn,  and  D.  Murray  Brown. 
Can  J  Plant  Sci.  51  (2):  173-175.  1971. 
Identifiers:   Canada,   Canopy,   Corn-M,   Damage, 
Freeze,  Freezing,  Temperatures. 

Leaves  in  the  upper  portion  of  a  corn  canopy  may 
experience  temperatures  slightly  below  0C  when 
shelter  minima  fall  to  1  or  2C.  Apparently  leaf  tem- 
peratures of  -0.5  or  -1.0C  are  not  seriously  damag- 
ing to  the  corn  plant,  and  a  shelter  value  of  0C,  sug- 
gesting leaf  temperatures  of -1 .5  to-3.0C,  is  a  useful 
guide  in  determining  freeze  damage  to  corn  plants 
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in  southern  Ontario.  The  relationship  between 
shelter  and  canopy  temperatures  is  dependent  on 
the  location  of  the  shelter  relative  to  the  canopy, 
and  on  the  general  synoptic  weather  conditions  as- 
sociated with  the  freeze  potential.  While  some 
plant  damage  occurred  in  low-lying  areas  when 
shelter  minima  fell  to  1  to  2C,  widespread  damage 
did  not  occur  until  shelter  minima  reached  0C  or 
lower.  Minimum  temperatures  at  grass  level  could 
be  much  below  OC  before  any  damage  occurred. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02928 


EFFECTS  OF  WATER  STRESS  ON  THE  AC- 
TIVITIES OF  THREE  ENZYMES  IN  MAIZE 
SEEDLINGS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  Soil 
Science. 

John  M.  Bardzik,  H.  V.  Marsh,  Jr.,  and  J.  R.  Havis. 
Plant  Physiol.  47  (6):  828-831.  1971. 
Identifiers:  Alanine,  Ammonia,  Complex,  Dehydro, 
Enzymes,  L,  Lyase,  Maize-M,  Nad,  Nitrate,  Ox- 
idase, Phenyl,  Reductase,  Seedlings,  Stress,  Water, 
Zea-Mays-M. 

Changes  in  the  activities  of  3  enzymes  (nitrate 
reductase,  [.-phenylalanine  ammonia-lyase,  and  a 
dehydro-NAD  oxidase  complex)  were  measured 
during  development  of  water  stress  in  young  maize 
(Zea  mays)  plants.  L-Phenylalanine  ammonia-lyase 
and  nitrate  reductase  activities  decreased  markedly 
with  water  deficits  of  10-20%.  The  activities  did  not 
reach  zero  at  water  deficits  as  high  as  50%,  but  ap- 
peared to  approach  a  new  steady  state.  Partial  to 
complete  recovery  of  enzyme  activity  occurred  24 
hr  after  rehydration  of  the  stressed  plants.  The  ox- 
idase activity  did  not  respond  to  water  stress  in  the 
same  manner  as  that  of  the  other  2  enzymes.  It  is 
suggested  that  the  level  of  enzyme  activity  is  a  con- 
sequence of  an  equilibrium  between  the  rates  of 
synthesis  and  degradation,  and  that  progressive  tis- 
sue dehydration  reduces  both  the  enzyme  synthesis 
and  the  enzyme-inactivating  systems.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02930 


DEVELOPMENTAL  CHARACTERISTICS  OF 
THE  LEAF  SURFACE  OF  SPRING  WHEAT 
DURING  THE  DRY  SEASON, 

Akademiya  Nauk  Kazakhskoi  SSR,  Alma-Ata.  In- 

stitut  Botaniki. 

L.  M.  Mamonov,  and  F.  A.  Polimbetova. 

S-Kh  Biol.  5  ( 1 ):  131-132.  1970. 

Identifiers:    Developmental,    Dry,    Leaf,    Season, 

Spring,  Surface,  USSR,  Wheat-M. 

The  surface  areas  of  the  leaves  and  photosynthetic 
potentials  of  types  of  winter  wheat  do  not  currently 
meet  the  requirements  for  high  yields.  These  in- 
dices should  be  larger  during  the  period  from  spik- 
ing to  maturation,  which  can  be  accomplished  with 
larger  upper  leaves.  The  dry  season  in  the 
Tsclinograd  region  often  coincides  with  the  period 
when  development  of  the  area  of  the  leaves  and 
photosynthetic  potential  is  greatest  (from  tillering 
to  spiking).  To  overcome  this  problem,  types  of 
wheat  that  enter  this  period  later  than  the  dry 
season  must  be  used  to  overcome  this  deficiency. 
Measures  must  also  be  taken  to  increase 
photosynthetic  activity. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02931 


APPLICATION  OF  THE  PRINCIPLE  OF  CAL- 
CULATED RISK  OF  SCHEDULING  SUPPLE- 
MENTAL IRRIGATION:  I.  CONCEPTS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 
Engineering. 

W.  H.  Allen,  and  J.  R.  Lambert. 
Agric  Meteorol.  8(3):  193-201.  Illus.  1971. 
Identifiers:  Calculated,  Crop,  Irrigation,  Moisture, 
Principle,  Production,  Risk,  Scheduling,  Soil,  Sup- 
plemental, Weather. 

The  concepts  associated  with  applying  the  princi- 
ple of  calculated  risk  to  irrigation  scheduling  are 


discussed.  The  basis  for  a  general  model  for  making 
daily  decisions  is  formed  by  combining  information 
relating  crop  production  and  available  soil 
moisture  with  economic  data  and  weather  forecast 
data  within  a  probability  framework.  The  required 
inputs  for  such  a  model  are  discussed  with  respect 
to  origin  and  form  necessary  to  make  the  model 
operational.  The  resulting  model  makes  each  ir- 
rigation scheduling  decision  an  attempt  toward  par- 
tial optimization  of  resource  use  and  resulting 
economic  gains  or  losses.— Copyright  1971,  Biolog- 
ical Abstracts,  Inc. 
W72-02934 


THE  AGROTENSIOMETER,  AN  INSTRUMENT 
FOR  MEASURING  MOISTURE  OF  IRRIGATED 
SOILS, 

Institutul  Agronomic,  Bucharest  (Rumania). 

V.  Ionescu-Sisesti,  and  S.  Iacobescu. 

Lucrasi  Stiint  Inst  Agron  'N  Balcescu'  Ser  A.  12: 

489-506.  Illus.  1969.  English,  French  and  Russian 

summaries. 

Identifiers:  Argo,  Instrument,  Irrigated,  Measuring, 

Moisture,  Soils,  Suction,  Tensiometer. 

The  functioning  is  based  upon  the  correlation  of 
soil  suction  power  and  moisture  content.  The  in- 
strument measures  the  soil  suction  power  in  the 
range  of  the  optimum  moisture  for  crops.  It  is  made 
up  of  a  porous  vessel  filled  with  water,  hydrauli- 
cally  jointed  to  a  device  for  measuring  depressure 
and  suction.  The  instrument  is  graded  so  that  soil 
moisture  may  be  directly  read.  This  instrument  is 
largely  used  in  Romania  for  irrigated  cropping  and 
irrigation  research. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02935 


EXPERIMENTAL  RESULTS  REGARDING  TIL- 
LAGE ON  THE  CHERNOZEM  OF  CARACAL, 

Ministerul  Agriculturii  si  Silviculturii,  Caracal  (Ru- 
mania). Agricultural  Experiment  Station. 
V.  Apostol,  C.  Balan,  and  A.  Florea. 
Probl  Agr.  21(12):  70-78.  Illus.  1 969. 
Identifiers:  Caracal,  Chernozem,  Corn-M,  Depth, 
Romania,  Tillage,  Wheat-M. 

Deep  tillage  increases  production  in  poor  soils  fer- 
tilized with  small  amounts  of  nutrients,  and  on  non- 
fertilized  soils.  Such  tillage  helps  store  greater 
water  reserves  in  the  soil,  and  permits  a  faster  and 
more  intensive  loss  of  water  in  periods  of  high  con- 
sumption and  evaporation  than  normal  tillage. 
Results  over  a  6-yr  period  showed  a  build-up  in  the 
efficiency  of  deep  tillage  for  non-irrigated  wheat 
and  corn,  on  strongly  levigated  chernozem. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-02940 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


NONLINEAR      RESPONSE      OF      A      SMALL 
DRAINAGE  BASIN  MODEL, 

Uttar  Pradesh  Agricultural  Univ.,  Naini  Tal  (In- 
dia), 

For  primary  bibliographic  entry  see  Field  02E. 
W72-02009 


FLOOD  PLAIN  INFORMATION,  WILLAMETTE 
RIVER  AND  MARYS  RIVER,  CORVALLIS  AND 
PHILOMATH,  OREGON. 

Corps  of  Engineers  Portland,  Oreg. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
March  1 97 1 .  49  p,  9  fig,  34  plate,  1 1  tab. 


Descriptors:  'Floods,  *Flood  damage,  *Flood 
plains,  *Oregon,  Regional  flood,  Flood  forecasting, 
Flood  control,  Peak  discharge. 
Identifiers:  'Willamette  River  (Oregon),  *Marys 
River  (Oregon),  Standard  project  flood.  Inter- 
mediate regional  flood. 

Flooding  along  the  middle  reach  of  the  Willamette 
River  basin  in  Benton  and  Linn  Counties,  Oregon  is 
described  to  aid  in  solving  local  flood  problems  and 
in  planning  the  best  utilization  of  flood-prone 
lands.  Maps,  profiles,  cross  sections  and  other 
material  relating  the  extent  of  past  flooding  to 
floods  which  might  occur  in  the  future  are  based  on 
available  records  of  rainfall,  runoff,  historical  flood 
heights  and  other  technical  data.  Floods  in  the 
study  area  are  caused  primarily  by  intense  rainfall 
augmented  by  snowmelt  at  a  time  when  the  soil  is 
nearly  saturated.  Because  of  longer  travel  distance 
between  the  headwaters  and  the  study  area,  crests 
on  Willamette  River  occur  1  or  2  days  later  than 
those  on  Marys  River.  Willamette  River  remains 
above  bankfull  stage  for  as  long  as  9  days  following 
a  major  flood,  whereas  Marys  River  recedes  to 
within  banks  in  7  or  8  days.  (Woodard-USGS) 
W72-02262 


FLOOD  PLAIN  INFORMATION,  BUTTERNUT 
CREEK,  DE  WITT  AND  MANLIUS 
TOWNSHIPS,  ONONDAGA  COUNTY,  N.Y. 

Corps  of  Engineers,  Buffalo,  N.Y. 

Army  Corps  of  Engineers  Flood  Plain  Report,  May 
1971.  50  p,  28  fig,  10  plate,  12  tab. 

Descriptors:  *Floods,  *Flood  damage,  *Flood 
plains,  *New  York,  Regional  flood,  Flood  forecast- 
ing, Flood  control.  Historic  flood,  Peak  discharge. 
Identifiers:  'Floods  (Onondaga  County,  N.Y.), 
Standard  Project  Flood,  Intermediate  Regional 
Flood. 

Flooding  along  Butternut  Creek,  Onondaga  Coun- 
ty, New  York  is  described  to  aid  in  solving  local 
flood  problems  and  in  planning  the  best  utilization 
of  flood-prone  lands.  Maps,  profiles,  cross  sections 
and  other  material  relating  the  extent  of  past  flood- 
ing to  floods  which  might  occur  in  the  future  are 
based  on  available  records  of  rainfall,  runoff, 
historical  flood  heights  and  other  technical  data. 
All  of  the  flood  plain  within  the  study  area  is  sub- 
ject to  flooding.  The  area  which  is  flooded  most 
frequently  is  upstream  of  the  DeWitt  railroad  yard 
bounded  by  State  Highway  290  to  the  north,  Tow- 
path  Road  to  the  south.  Bridge  Street  to  the  west, 
and  Butternut  Creek  to  the  east.  This  area  encom- 
passes the  majority  of  the  commerical  damage. 
Bridge  Street  forms  a  divide  between  the  Butternut 
Creek  basin  and  the  Ley  Creek  basin  to  the  west. 
Flood  waters  flow  through  culverts  under  Bridge 
Street  and,  at  times,  over  the  street,  damaging  re- 
sidential property  in  the  village  of  East  Syracuse. 
(Woodard-USGS) 
W72-02263 


EFFECTIVENESS  AND  PERSISTENCE  OF 
BROMACIL  AND  KARBUTILATE  APPLIED 
USING  FIXED-  AND  ROTARY-WING  AIR- 
CRAFT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Range  Science. 

W.  G.  McCully,  C.  W.  Robinson,  and  J.  G. 

Darroch. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  Va.,  22151   as  AD-723  402 

$3.00  in  paper  copy,  $0.95  in  microfiche.  Texas  A 

and  M  University,  February  1971.  51  p,  II  fig,  4 

tab,  27  ref,  5  append. 

Descriptors:  'Herbicides,  'Plant  growth  regula- 
tors, 'Application  methods,  'Surface  runoff,  'Tex 
as,  Brush  control,  Aircraft,  Environmental  effects, 
Seepage,  Vegetation,  Sprays,  Granules,  Plant 
growth,  Soil  water  movement. 
Identifiers:  Bromacil,  Karbutilate. 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


Bromacil  and  karbutilate  granules  and  sprays  were 
aerially  applied  to  a  brush-grass  vegetation  in 
south-central  Texas  at  rates  of  10  and  20  lb/A. 
Equivalent  control  of  all  vegetation  was  obtained 
initially  from  applications  made  in  either  October 
or  April,  but  April  treatment  maintained  control 
for  two  growing  seasons.  Granules  were  more  ef- 
fective than  spray  treatments.  Annuals  and  two 
species  of  Quercus  were  more  sensitive  to  karbuti- 
late than  to  bromacil.  Deep-rooted  perennial  her- 
baceous plants  were  controlled  better  with  the 
higher  rate,  and  grasses  were  more  resistant  than 
broadleaf  herbs.  Perennial  herbaceous  plants  and 
woody  vines  re-appeared  in  treated  areas  before 
annuals.  Residues  were  determined  by  bioassay 
throughout  the  surface  2-ft  of  soil  profile,  and  may 
have  occun-ed  deeper  in  the  porous  soil  media. 
Herbicide  residues,  also  moved  away  from  the  tar- 
get area  in  surface  runoff,  and  possibly  in  shallow 
groundwater  which  surfaced  as  seeps.  Bromacil 
was  more  susceptible  than  karbutilate  to  movement 
from  the  point  of  application.  (Woodard-USGS) 
W72-02267 


ANALYSIS  OF  ALTERNATIVE  PROCEDURES 
FOR  THE  EVALUATION  OF  AGRICULTURAL 
FLOOD  CONTROL  BENEFITS,  VOLUME  II, 

Economic  Research  Service,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-02269 


AGRICULTURAL  FLOOD  CONTROL 

BENEFITS  AND  LAND  VALUES. 

Corps  of  Engineers,  Alexandria,  Va.  Inst,  for  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02270 


SELECTIVE  WITHDRAWAL  CHARAC- 
TERISTICS OF  WEUtS;  HYDRAULIC  LABORA- 
TORY INVESTIGATION, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02271 


EVALUATION  OF  EFFECT  OF  IMPOUND- 
MENT ON  WATER  QUALITY  IN  CHENEY 
RESERVOIR, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-02274 


SCOUR  OF  SIMULATED  GULF  COAST  SAND 
BEACHES  DUE  TO  WAVE  ACTION  IN  FRONT 
OF  SEA  WALLS  AND  DUNE  BARRIERS, 

Texas  A  and  M  Univ.,  College  Station.  Coastal  and 

Ocean  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02279 


BIOGEOCHEMISTRY  OF  DELTA-MENDOTA 
CANAL,  CENTRAL  VALLEY  PROJECT, 
CALIFORNIA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02298 


A  COMPARATIVE  STUDY  OF  STANDING 
CROPS  AND  OF  PHOSPHORUS  AND 
NITROGEN  CONTENTS  OF  FOUR 

MACROPHYTE  STREAM  COMMUNITIES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fishe- 
ries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-02307 


SPECIAL  FLOOD  HAZARD  REPORT, 
GREATER  ANCHORAGE  AREA,  CHESTER, 
CAMPBELL,  FISH  AND  SHD?  CREEKS. 

Corps  of  Engineers,  Anchorage,  Alaska. 


Descriptors:  *  Floods,  *  Flood  plains,  'Flood 
forecasting,  'Alaska,  Flood  control,  Flood  damage, 
Peak  discharge. 

Identifiers:  'Floods  (Anchorage,  Alaska),  Inter- 
mediate Regional  Flood,  Standard  Project  Flood. 

The  maps  and  profiles  in  this  supplemental  flood- 
plain  report  of  Greater  Anchorage,  Alaska  update 
and  improve  the  same  material  contained  in  the 
Chester  and  Campbell  Creek  reports  of  June  1968. 
In  addition  both  Fish  and  Ship  Creek  hazard  area 
maps  and  profiles  are  included  in  order  to  provide 
maximum  available  coverage  to  the  Anchorage 
area.  Every  effort  has  been  made  to  include  all  new 
subdivisions,  stream  changes,  roads  and  streets, 
culverts  or  bridges  and  all  other  changes  having  in- 
fluence on  the  flood  potential.  However,  except  for 
some  new  cross  sectional  surveying  work  it  was 
necessary  to  use  the  same  maps  as  shown  in  the 
1968  reports.  All  information  contained  in  the 
original  reports  has  not  changed  except  as  noted. 
Urbanization  and  continued  uncontrolled  misuse  of 
the  streams  and  their  flood  plains  has  resulted  in  in- 
creased hazard  in  some  areas  as  well  as  increasing 
the  glaciation  potential  throughout  the  area. 
(Woodard-USGS) 
W72-02308 


FLOOD  PLAIN  INFORMATION,  CUYAHOGA 
RIVER,  AKRON  TO  SUMMIT-PORTAGE 
COUNTY  LINE,  OHIO. 

Corps  of  Engineers,  Buffalo,  N.Y. 

Army  Corps  of  Engineers  Flood  Plain  Report,  May 
1971.  53  p,  35  fig,  13  plate,  8  tab. 

Descriptors:  'Floods,  'Flood  damage,  'Flood 
plains,  Ohio,  Regional  flood,  Flood  forecasting, 
Flood  control,  Design  flood,  Peak  discharge, 
Historic  flood. 

Identifiers:  'Cuyahoga  River  (Ohio),  Standard 
Project  Flood,  Intermediate  Regional  Flood. 

Flooding  along  the  Cuyahoga  River  from  Akron- 
Peninsula  Road  to  the  Summit-Portage  County 
line,  Ohio  is  described  to  aid  in  solving  local  flood 
problems  and  in  planning  the  best  utilization  of 
flood-prone  lands.  Maps,  profiles,  cross  sections 
and  other  material  relating  the  extent  of  past  flood- 
ing to  floods  which  might  occur  in  the  future  are 
based  on  available  records  of  rainfall,  runoff, 
historical  flood  heights,  and  other  technical  data. 
The  greatest  known  flood  recorded  on  the 
Cuyahoga  River  at  the  Akron-Peninsula  Road 
bridge  had  an  estimated  peak  discharge  of  6,500 
cfs.  For  the  same  site,  the  Intermediate  Regional 
Flood  (100  years)  is  estimated  at  5,820  cfs  and  the 
Standard  Project  Flood  at  41,100  cfs.  (Woodard- 
USGS) 
W72-02309 


TRANSFORMATION     OF     SEDIMENT     LOAD 

UNDER       INFLUENCE       OF       RESERVOIRS 

(PREOBRAZOVANIYA     TVERDOGO     STOKA 

POD     VLIYANIYEM     VODOKHRANDLISHCH), 

I0M.L,  L'VOVICH,  AND 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Geografii. 

M.  I.  L'vovich,  and  Ye.  I.  Kupriyanova. 

Akademiya      Nauk       SSSR       Izvestiya,      Seriya 

Geograficheskaya,   No   4,   p    37-47,   July-August 

1971.4  tab,  9  ref. 

Descriptors:  'Sediment  load,  'Sediment  discharge, 
'Sediment  transport,  'Reservoir  construction, 
♦Reservoir  operation,  Turbidity,  Suspension, 
Suspended  load,  Discharge  (Water),  Runoff,  Sur- 
face runoff,  Runoff  coefficient,  Soil  erosion. 
Identifiers:  'USSR,  Volga  River,  Don  River, 
Rybinsk  Reservoir,  Kuybyshev  Reservoir,  Vol- 
gograd Reservoir,  Tsimlyansk  Reservoir. 


The  amount  of  sediments  transported  by  rivers 
changes  in  time  under  the  influence  of  natural  fac- 
tors and  the  activities  of  man.  Two  principal  factors 
are  responsible  for  the  transformation  of  sediment 
load:  ( 1 )  agricultural,  water  management  and 
forest  reclamation  measures,  which  alter  the  mag- 
nitude and  regime  of  surface  runoff  and  modify  the 
degree  of  susceptibility  of  the  soil  to  erosion;  and 
(2)  construction  of  reservoirs,  which  accumulate 
sediments  and  change  the  water  regime  of  the  river 
in  reaches  below  the  reservoirs.  Transformations  of 
sediment  load  under  the  influence  of  these  factors 
were  examined  for  a  number  of  reservoirs  recently 
constructed  in  the  USSR:  the  Rybinsk,  Kuybyshev 
and  Volgograd  Reservoirs  on  the  Volga  and  the 
Tsimlyansk  Reservoir  on  the  Don.  Prior  to  con- 
struction activity,  sediment  discharge  from  the 
Volga  into  the  Caspian  Sea  was  estimated  to  be 
25.2  million  metric  tons  a  year.  Present  annual 
sediment  discharge  into  the  Caspian  Sea  is  esti- 
mated to  be  6-7  million  metric  tons.  The  average 
annual  water  discharge  of  the  Volga  today  is  ap- 
proximately 18  cu  km  less  than  in  the  past.  This 
decrease  is  associated  with  ( 1 )  evaporation  from 
the  surface  of  recently  constructed  reservoirs;  (2) 
withdrawal  of  water  in  the  Volga  River  basin  to 
meet  water  supply  and  irrigation  demands;  and  (3) 
decrease  in  surface  runoff  resulting  from  the  appli- 
cation of  more  improved  agricultural  practices. 
Under  the  influence  of  the  Tsimlyansk  Reservoir, 
annual  suspended  sediment  discharge  of  the  Don 
River  decreased  by  2  million  metric  tons  or  1.7 
fold.  The  total  sediment  discharge  of  the  Don  River 
into  the  Sea  of  Azov  under  the  influence  of  the 
reservoir  was  reduced  35  -40%.  (Josefson-USGS) 
W72-02310 


EFFECTIVENESS  OF  POSITIVE  MEASURES 
ON  THE  WATER  BALANCE  OF  AGRICUL- 
TURAL LANDS  (EFFEKTIVNOST'AKTIVNOGO 
VOZOEYSTVIYA  NA  VODNYY  BALANS  SEL'- 
SKOKHOZYGYST  VENNYKH  UGODI), 
Akademiya  Nauk  SSSR,  Moscow.  Institut 
Geografii. 

A.  M.  Grin,  T.  A.  Saveliyeva,  and  Ye.  P. 
Chernyshev. 

Akademiya  Nauk  SSSR  Izvestiya,  Seriya 
Geograficheskaya,  No  4,  p  59-66,  July-August 
1971.  10  tab,  7  ref. 

Descriptors:  'Land  management,  'Soil  manage- 
ment, 'Farm  management,  'Forest  management, 
'Snow  management,  Water  balance,  Water 
storage,  Runoff,  Soil  moisture.  Infiltration,  Surface 
runoff,  Subsurface  runoff,  Snowmelt,  Cultivation, 
Plant  growth,  Barley,  Evapotranspi ration,  Shelter- 
belts,  Fertilizers. 

Identifiers:  'USSR,  Kursk  Oblast,  Kursk  State 
Agricultural  Experimental  Station,  Central  Cher- 
nozem Area,  Afforestation. 

Studies  are  being  conducted  by  the  Kursk  Experi- 
mental Field  Base  of  the  Institute  of  Geography, 
Academy  of  Sciences,  USSR  and  by  the  Kursk 
State  Agricultural  Experimental  Station  to  deter- 
mine the  effectiveness  of  various  agricultural  and 
forest  reclamation  measures  on  the  structure  of  the 
water  balance  of  agricultural  lands.  In  the  Central 
Chernozem  Area  the  purpose  of  the  measures  is 
threefold:  ( 1 )  to  increase  water  storage  in  snow  as  a 
basic  source  of  supplementing  soil  moisture 
resources  during  the  first  and  most  critical  period 
of  plant  growth;  (2)  to  reduce  surface  and  subsur- 
face runoff  from  fields  and  to  create  favorable  con- 
ditions for  the  infiltration  of  water  into  the  soil;  and 
(3)  to  increase  the  effectiveness  of  the  use  of  soil 
moisture  during  a  growing  season.  Observations  are 
being  conducted  under  conditions  of  a  high  natural 
soil  fertility,  favorable  hydrometeorological  condi- 
tions and  an  advanced  agricultural  technology 
peculiar  to  the  Kursk  Agricultural  Experimental 
Station.  (  Josefson-USGS) 
W72-02311 


REGULATION     OF     STREAMFLOW     (REGU- 
LIROVANIYE  RECHNOGO  STOKA), 

N.  A.  Kartvelishvili. 

Gidrometeoizdat,  Leningrad,  1970.  220  p. 


42 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


Descriptors:  *Regulation,  *Streamflow,  *Water 
management  (Applied),  Statistical  methods, 
Mathematical  studies,  Stochastic  processes,  Monte 
Carlo  method,  Dynamic  programming,  Optimiza- 
tion, Probability,  Digital  computers,  Water  con- 
sumption, Water  supply,  Water  yield,  Water  loss, 
Water  level  fluctuations,  Runoff,  Reservoirs, 
Hydroelectric  plants. 
Identifiers:  *USSR. 

This  monograph  consisting  of  8  chapters  discusses 
the  theory  of  streamflow  regulation  under  the 
present-day  conditions  of  multiple-use  manage- 
ment of  natural  waters.  Special  attention  is  paid  to 
the  problem  of  water  management  and  to  the  quan- 
titative characteristics  of  its  components.  The  ap- 
plication of  statistical  methods  and  computer 
technology  to  the  solution  of  problems  of  stream- 
flow  regulation  and  to  optimum  natural-resource 
use  of  a  hydroelectric  power  network  is  viewed 
against  the  background  of  an  emerging  shift  in 
man's  attitude  from  a  concept  of  single-use  to  mul- 
tiple-use management.  The  text  is  designed  to  serve 
hydrologists,  consulting  engineers,  and  technicians 
engaged  in  the  operation  of  water  management 
structures.  (Josefson-USGS) 
W72-02319 


HYDROLOGY    OF    HORSESHOE    LAKE,    AR- 
KANSAS, 

Geological  Survey,  Little  Rock,  Ark. 
A.  G.  Lamonds. 

Geological  Survey  Open-file  Report,  1971.  77  p,  14 
Fig,  9  tab,  14ref. 

Descriptors:  *Lakes,  *Recreation,  'Arkansas, 
•Water  pollution  effects,  *Surface-groundwater 
relationships,  Lake  stages,  Reservoir  evaporation, 
Soil  water  movement.  Water  balance,  Analog 
models,  Hydrologic  budget,  Storm  runoff,  Water 
wells,  Mississippi  River,  Water  quality,  Pesticides, 
Herbicides,  Seepage. 
Identifiers:  *Horseshoe  Lake  (Ark). 

The  hydrologic  system  associated  with  Horseshoe 
Lake   in   south   Crittenden   County,   Arkansas   is 
described.  Adjacent  to  the  Mississippi  River,  the 
oxbow  lake  receives  runoff  from  a  small  drainage 
area  and  has  no  surface  outflow  most  of  the  year. 
Rainfall  on  the  lake  averages  49  in/yr  which,  with 
inflow  from  runoff,  normally  exceeds  losses  from 
seepage    and   evaporation.    In   summer   and   fall, 
seepage  and  evaporation  losses  exceed  rainfall  and 
runoff  inflow  and  seasonal  lake  level  declines  of  2 
to  3  ft  are  common.  During  severe  droughts  the 
level  has  been  4  ft  below  normal  seasonal  minimum 
level.  These  low  levels  severely  affect  the  recrea- 
tional uses  of  the  lake.  Constant  lake  level  can  be 
maintained  by  supplementary  ground  or  surface 
waters.    Local    drainage,    however,   contains   un- 
iesirable      pesticides,      herbicides,      and      plant 
lutrients,  and  is  insufficient  in  volume.  Water  from 
he  Mississippi  River  can  be  used  but  it  is  bac- 
eriologically  undesirable.  Water  from  the  alluvial 
quifer  contains  troublesome  iron  but  is  essentially 
ee  of  pesticides,  herbicides,  and  coliform  bac- 
:ria.  An  analog  model  study  indicates  lake  level 
in  be  kept  at  near  normal  spring  level  by  adding 
ater  at  the  rate  of  10,000  to  1 1,000  gallons  per 
inute.  The  model  also  shows  that  except  for  wells 
the  southeast  end  of  the   lake,  wells  located 
thin  half  a  mile  of  the  lake  would  derive  more 
an  50%  of  their  yield  from  the  lake  after  90  days 
operation.  (Lang-USGS) 
'72-02321 


HE     DISTRIBUTION     AND     CONTROL     OF 
dACROPHYTE  BIOMASS  IN  LAKE  WINGRA, 

(Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

S.  A.  Nichols. 

Available  from  the  National  Technical  Information 

Service  as  PB-205  152,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Wisconsin  Water  Resources  Center, 

Madison,  Final  Completion  Report,  1971.  Ill  p, 

24  fig,  1 1  tab,  65  ref,  I  append.  OWRR  B-019-WIS 

(4). 


Descriptors:  'Lakes,  'Biomass,  'Ecological  dis- 
tribution, 'Aquatic  weed  control,  'Aquatic  life, 
Wisconsin. 

Identifiers:  'Macrophyte,  'Myriophyllum 

spicatum,  'Harvesting,  Growth  curves,  Summer, 
Lake  Wingra  (Wis),  Madison  (Wis). 

Accelerated  plant  growth  has  created  management 
problems  for  the  lakes  in  the  Madison,  Wisconsin 
area.  The  rank  growth  of  an  Eurasian  invader, 
Myriophyllum  spicatum,  has  greatly  restricted  lake 
usage  and  has  nearly  eliminated  the  native  flora.  A 
study  into  the  basic  ecology  of  aquatic  macrophyte 
plants  was  undertaken  so  that  ecologically  sound 
methods  of  preferential  treatment  could  be  recom- 
mended that  will  encourage  beneficial  species  and 
discourage  undesirable  species.  The  objective  of 
the  research  was  to  study  the  distribution  of  aquatic 
plants  in  Lake  Wingra  and  then  use  the  information 
to  recommend  management  procedures.  More 
specifically,  the  temporal  and  spatial  destruction  of 
biomass  and  the  relationships  of  species  to  one 
another  were  studied.  The  growth  patterns  of  the 
major  species  were  used  to  describe  the  temporal 
destruction  of  biomass.  Implied  in  the  spatial  dis- 
tribution was  a  study  of  environmental  factors 
which  cause  observable  differences  of  biomass  in 
the  lake  at  any  one  time.  Plant  biomass  was  sam- 
pled on  a  stratified  random  basis,  at  biweekly  inter- 
vals, throughout  the  summer  growing  season.  The 
depth  of  water;  texture,  percent  organic  matter, 
and  depth  of  detritus  of  bottom  substrates;  and 
light  penetration  were  thought  to  be  critical  factors 
influencing  spatial  distribution.  Recommendations 
include  two  harvests  per  year,  working  from  shal- 
low to  deep  water,  beginning  about  June  1 . 
W72-02350 


SMALL  WATERSHED  AND  DRAINAGE  LAWS 
OF  NORTH  CAROLINA, 

North     Carolina     Univ.,     Chapel     Hill.     Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-02353 


EXPERIMENTAL  INVESTIGATION  OF 

HYDRAULIC    TRANSIENTS    IN    RIVER-RESE- 
RVOIR SYSTEMS  -  PHASE  II, 

Tennessee   Univ.,   Knoxville.   Dept.   of  Civil   En- 
gineering and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-02434 


HYGDXNIC  CHARACTERISTICS  OF  THE 
TREATMENT  OF  IRRIGATION  CANALS  WITH 
NEW  CHLORINATED  HERBICIDES,  (IN  RUS- 
SIAN), 

V.  M.  Orlovskii,  D.  I.  Golovan',  and  G.  D.  Kudzina. 
GigSanit.  35  ( 1 1 ):  91-92.  Illus.  1970. 
Identifiers:  Canals,  Chlorinated,  Herbicides,  Hy- 
gienic, Irrigation,  Treatment. 

Field  tests  of  weed  removal  from  irrigation  canals 
with  50kg/ha  applications  of  2-KF  herbicide  (30% 
water  solution  of  dimethylamine  salts  of 
polychlorobenzoic  acids)  or  40  kg/ha  applications 
of  dianate  produced  no  significant  changes  in  water 
quality.  Such  treatment  was  effective  against  all 
perennial  weeds  excepting  reeds,  and  leaves 
residual  amounts  of  herbicide  in  the  canal  waters  of 
5  and  15mg/l,  respectively,  which  is  well  below 
maximum  allowable  concentrations. --Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02523 


MAIN  RESULTS  OF  EXPERIMENTAL  WORK 
ON  RAISING  PLANTING  STOCK  FOR  AF- 
FORESTATION OF  FORMERLY  SUBMERGED 
SOIL  OF  THE  LAKE  SEVAN)  (IN  RUSSIAN), 

V.  M.  Muradyan. 

SbTr  Arm  Nauch-lssled  Les  Opyt  Sta.  5.  127-132. 

1968. 

Identifiers:  Birch-D,  Fertilizers,  Forestation,  Lake, 

Larch-G,  Pine-G,  Planting,  Quercus-Macranthera- 

D,  Raising,  Sevan,  Soil,  Stock,  Submerged,  USSR, 

Willow-D.Work. 


Pine,  larch,  birch  and  Quercus  macranthera  were 
the  most  valuable  forest  trees.  Seedlings  of  pine 
and  larch  were  raised  in  deep  beds,  the  long  side 
running  from  east  to  west.  Fertilizers  increased  the 
germination  capacity  of  pine  and  improved  the 
growth  of  seedlings,  particularly  with  crop  rotation 
where,  with  2  weedings  and  without  watering,  the 
results  were  better  than  in  the  experimental  nursery 
with  7  weedings  and  5  waterings.  The  best  method 
of  afforestation  of  bottom  sediments  of  the  lake 
Seven  was  planting  in  25-30  cm  trenches  with  east- 
west  orientation  with  the  furrow  slice  inversion 
southward  in  the  year  of  the  emergence  of  the 
ground  from  under  the  water.  Survival  in  this  case 
was  85%;  in  the  case  of  planting  in  holes  of  20  x  30 
cm  it  was  54-48%.  The  saline  bottom  sediment 
should  be  plowed  and  heaped  so  that  furrow  crests 
40  cm  high  are  created  and  sowing  or  planting 
should  be  effected  on  the  tops  (survival  75%  as 
against  12.5%  in  the  control  without  crests.  The 
best  restoration  of  willow  stands  is  to  cut  alternate 
rows  and  to  plant  2-yr-old  stock  in  trenches  with 
the  furrow  slices  inversion  southward. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02563 


SOME  METHODS  FOR  IMPROVING  THE  SUR- 
VIVAL RATE  OF  CULTURES  ON  THE 
SOUTHERN  SLOPES  OF  NORTHERN  AR- 
MENIA, (IN  RUSSIAN), 

G.  M.  Akhinyan. 

Sb  Tr  Arm  Nauch-lssled  Les  Opyt  Sta.  5.  93-103. 

1968. 

Identifiers:  Almond-D,  Armenia,  Bitter,  Cultures, 

Elaeagnus-Angustifolia-D,  Fall,  Methods, 

Mulching,  Northern,  Oak-D,  Oleaster-D,  Oriental, 

Pine-G,         Planting,         Potassium,         Ouercus- 

Macranthera-D,  Rate,  Silicate,  Slopes,  Southern, 

Survival,  USSR. 

Experiments  aimed  at  increasing  the  rate  of  sur- 
vival of  cultures  used  to  bind  the  shallow,  rocky 
soils  of  the  dry  eroded  southern  slopes  of  Northern 
Armedia  were  carried  out  with  various  water  ab- 
sorbing substances  and  mulches,  peat  pots,  peat, 
and  clod  methods  of  planting.  Mulching  with  K 
metasilicate,  capable  of  condensing  about  80%  of 
the  air  moisture,  sawdust  or  stones,  increased  cul- 
ture survival  rate  by  32%-38%.  Best  results  were 
achieved  with  K  metasilicate,  poorest  with  sawdust. 
Peat  pots  made  from  a  mixture  of  peat,  fertile  soil 
and  various  fertilizers  contributed  greatly  to  the 
survival  rate  of  seedlings  of  oleaster  (Elaeagnus  an- 
gustifolia),  bitter  almond,  large-anthered  oak 
(Quercus  macranthera)  and  oriental  oak.  Peat 
strewn  over  the  culture  area  gave  poor  results.  The 
technique  used  for  ball  planting  of  pine  seedlings  is 
described. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02565 


DIAGNOSTICS  AND  THE  ECONOMIC  GROUP- 
ING OF  FOREST  TYPES  OF  THE  NORTHERN 
SLOPE  OF  GREATER  CAUCASUS,  (IN  RUS- 
SIAN), 

B.  F.  Ostapenko. 

Tr  Kharkov  Sel'skokhoz  Inst.  72  (109):  111-257. 
1968. 

Identifiers:  Aspen-D,  Beech-D,  Birch-D,  Caucasus, 
Diagnostics,  Distribution,  Economic,  Fir-G,  Forest, 
Grouping,  Northern,  Oak-D,  Pine-G,  Regenera- 
tion, Slope,  Soil,  Spruce-G,  Types,  USSR. 

Oak-,  beech-,  fir-,  spruce-  and  pine  forest  types 
were  defined  as  well  as  birch  and  other  forest  types 
at  the  upper  forest  limit,  and  aspen  and  other  forest 
types  of  the  river  floodplains.  The  characteristics  of 
forest  types  include  the  distribution  of  types,  their 
geographic  and  topographic  position,  soils,  inven- 
tory characteristics  of  stands,  regeneration,  the 
development  and  the  characteristics  of  the  lower 
layers.  Recommendations  are  given  on  the  manage- 
ment trend  and  on  measures  in  connection  with 
economic  objectives  -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02567 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


STUDY  OF  NATURAL  REGENERATION  OF 
TREE  AND  SHRUB  SPECIES  ON  AREAS 
PERIODICALLY  INUNDATED  BY  THE 
RYBINSK  RESERVODt,  (IN  RUSSIAN), 

K.  A.  Kudinov,  and  I.  G.  Igtisamov. 
TrDarvinskogoGosZap9p.  104-122.  1968. 
Identifiers:  Betula-Pubescens-D,  Betula-Verru- 
cosa-D,  Birch-D,  Inundated,  Natural,  Periodically, 
Pine-G,  Regeneration,  Reservoir,  Rybinsk,  Salix- 
Acutifolia-D,  Salix-Caprea-D,  Salix-Cinerea-D, 
Salix-Nigricans-D,  Salix-Pentandra-D,  Salix-Phyl- 
icifolia-D,  Salix-Triandra-D,  Shrub,  Species,  Tree, 
USSR,  Willow-D. 

Regeneration  occurs  mainly  from  seed  transported 
by  water;  the  seedlings  are  thus  arranged  in  strips 
along  the  water  line.  Salix  cinerea,  S.  nigricans,  S. 
phylicifolia,  S.  triandra,  S.  pentandra,  S.  acutifolia, 
S.  caprea  seedlings  predominate.  Betula  verrucosa 
and  B.  pubescens  seedlings  occur  frequently;  those 
of  pine  rarely.  There  are  considerably  less  seedlings 
on  sand  shallows,  only  the  willow  seedlings  grow. 
The  shallows  with  humus  and  the  slopes  subject  to 
inundation  are  usually  covered  with  herbaceous 
vegetation  with  many  birch  and  willow  seedlings. 
Regulation  of  the  Reservoir  level  conditions  may 
stimulate  considerably  the  process  of  the  establish- 
ment of  seedlings  and  of  the  formation  of  young 
stands  of  tree-  and  shrub  species.-Copyright  197 1, 
Biological  Abstracts,  Inc. 
W72-02568 


THE  UNDERGROUND  MASS  OF  MEADOW 
VEGETATION  IN  THE  FLOOD  PLAIN  OF  THE 
OKA  RIVER  AND  THE  EFFECT  OF  FERTIL- 
IZERS, (IN  RUSSIAN), 

A.  P.  Demin. 

Byull  Mosk  Obshchest  Ispyt  Prir  Otd  Biol.  75  (6): 

79-85.  1970  (English  summary). 

Identifiers:     Fertilizers,    Flood,    Mass,    Meadow, 

Nitrogen,    Oka,    Phosphorus,    Plain,    Potassium, 

River,  Underground,  Vegetation. 

The  underground  mass  of  vegetation  was  studied  in 
2  parts  of  the  flood  plain  differing  in  soil  moisture. 
In  the  control  plots  the  weight  of  underground  or- 
gans (to  a  depth  of  1  m  was  1 177  g/m  sq  under 
more  xerophytic  conditions  and  1425.7  g/m  sq  in  a 
moist  meadow.  The  live  fraction  accounted  for 
71.3%  and  63.5%  respectively.  In  the  experimental 
plots  with  application  of  NPK  the  mass  of  un- 
derground plant  organs  increased  up  to  1 508.6  g/m 
sq  in  the  dry  meadow  and  to  2055.5  g/m  sq  in  the 
moist  meadow.  The  live  fractions  were  58.2%  and 
62.6%  respectively. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02574 


RELATIONSHIPS  BETWEEN  DERIVED 
VEGETATION  GRADIENTS  AND  MEASURED 
ENVIRONMENTAL  VARIABLES  IN 

SASKATCHEWAN  WETLANDS, 

University  Coll.  of  Rhodesia,  Salisbury.  Div.  of 
Biological  Sciences. 
B.  H.  Walker,  and  C.  F.  Wehrhahn. 
Ecology.  52(1 ):  85-95.  Ulus.  1971. 
Canada,  Components,  Derived,  Disturbance,  En- 
vironmental, Gradients,  Measured,  Nutrients,  Prin- 
cipal, Relationships,  Salinity,  Saskatchewan,  Varia- 
bles, Vegetation,  Wetlands. 

Thirty-four  relatively  undisturbed  stands  of  vegeta- 
tion in  shallow  marsh,  non  to  slightly  saline  wet- 
lands in  south-central  Saskatchewan  were  ex- 
amined with  respect  to  environmental  influence  on 
species  distribution.  Four  environmental  gradients 
account  for  the  bulk  of  variation  in  the  vegetation. 
They  are,  in  decreasing  order  of  importance, 
disturbance  (despite  the  fact  that  all  stands  chosen 
are  relatively  undisturbed),  available  nutrients, 
water  regime,  and  salinity.  The  greatest  variation  in 
the  data  from  these  stands  as  a  whole  is  in  their 
salinity,  but  this  is  not  reflected  in  the  vegetation. 
The  correlation  between  water  regime  and  availa- 
ble nutrients  is  negative.  A  number  of  other  factors 
show  minor  correlations  with  the  vegetation  and 
with  each  other.  The  method  of  application  of  prin- 


cipal components  analysis  used  in  this  study  was  a 
valuable  aid  in  the  interpretation  of  the  data.  It  pro- 
vides estimates  of  the  proportions  of  the  variance 
associated  with  each  principal  component  and  the 
total  variation  in  the  vegetation  data  that  can  be  as- 
signed to  variation  in  the  environmental  measure- 
ments—Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02579 


FORESTS  OF  SMALL  STREAM  BOTTOMS  IN 
THE  COASTAL  PLAIN  OF  SOUTHWESTERN 
ALABAMA, 

Hampden-Sydney  Coll.,  Va.  Dept.  of  Biology. 
S.  R.  Gemborys,  and  Earl  J.  Hodgkins. 
Ecology.  52(1):  70-84.  Hlus.  Maps.  197 1 . 
Identifiers:   Alabama,  Bottoms,  Coastal,  Cornus- 
Florida-D,     Forests,     Liquidambar-Styraciflua-D, 
Liriodendron-Tulipifera-D,     Magnolia- Virginiana- 
D,  Moisture,  Nyssa-Sylvatica-D,  Ordination,  pH, 
Pinus-Elliottii-G,   Pinus-Palustris-G,   Plain,   Quer- 
cus-Nigra-D,  Small,  Soil,  Southwestern,  Stream. 

Overstory  and  understory  data  were  collected  from 
49  forest  stands  in  27  small  stream  bottoms  in  the 
Gulf  Coastal  Plain  region  of  southwestern 
Alabama.  The  stands  were  arranged  in  a  single- 
dimensioned  ordination  on  the  basis  of  the  im- 
portance values  of  the  persistent  species  in  the 
over-stories.  Leading  dominant  species,  from  the 
'dry'  end  to  the  'wet'  end  of  the  ordination 
gradient,  were  Cornus  Honda,  Pinus  palustris, 
Quercus  nigra,  Liquidambar  styraciflua,  Nyssa  syl- 
vatica  var.  sylvatica,  Magnolia  virginiana,  and  N. 
sylvatica  var.  biflora.  Two  important  serai  species, 
most  prominent  at  the  middle  of  the  ordination 
gradient  and  of  relatively  little  importance  at  either 
end,  were  Pinus  elliottii  and  Liriodendron  tu- 
lipifera.  The  stand  position  on  the  ordination 
gradient,  referred  to  as  the  moisture-regime  index, 
was  significantly  related  to  water-table  depth,  soil- 
surface  gradient,  and  soil  pH  at  63.5  cm.  Failure  to 
obtain  significant  relationship  with  other  soil  varia- 
bles was  attributed  to  the  high  frequency  of  fresh 
soil  deposition  in  the  small  stream  bottoms.  As  a 
check  on  the  ordination  analysis,  species-presence 
data  were  used  to  construct  a  species-correlation 
diagram.  When  species  moisture-regime  numbers 
from  the  ordination  analysis  were  inserted  in  this 
diagram,  good  agreement  was  revealed  in  the 
results  of  the  2  independent  analyses-Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02580 


APPENDIX  F  -  FLOW-STORAGE  RELATION- 
SHIPS AND  THE  COST  OF  FLOW, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02601 


CHAPTER  IX  -  THE  'SUPPLY'  OF  WATER  AND 
COSTS  OF  FLOW, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  96-104.  7  tab,  9  ref. 

Descriptors:  *Water  supply,  'Costs,  *Flow,  'Flow 
control,  'Storage,  'Water  storage,  Storage  capaci- 
ty, Marginal  costs,  Precipitation  (Atmospheric). 
Identifiers:  'Costs  of  flow,  Marginal  cost  con- 
straint, Maximum  physical  regulatory  storage 
capacity,  Maximum  flow,  Biotic  characteristics. 

The  amount  of  storage  required  for  a  specified 
regulated  flow  is  dependent  on  the  natural  history 
of  a  region,  for  example:  ( 1 )  the  amount  of 
precipitation  and  its  chronological  variation,  (2) 
geologic  and  geographic  characteristics,  and  (3) 
biotic  characteristics.  These  three  factors  are  inter- 
related and  can  be  manipulated  by  man.  The  seven 
tables  in  this  chapter  examine  aspects  of  water 
supply  and  costs  of  flow.  Some  of  the  aspects  con- 
sidered by  the  tables  are:  ( 1 )  differences  among 
maximum  physical  regulatory  storage  capacities  as 
given  in  Committee  Print  No.  32;  in  Lof  and  Har- 
dison   ('Storage   Requirements  for  Water  in  the 


United  States');  and  in  this  study,  and  (2)  the  ef- 
fects of  introducing  a  marginal  cost  constraint  on 
maximum  flow  and  the  costs  of  flow.  (Strachan- 
Chicago) 
W72-02609 


PHYSICOCHEMICAL      AND      PEDOGENETIC 

STUDY  OF  A  COMPLEX  PROFILE  SITUATED 

ON  GUADALQUIVIR  BASIN  AT  SAN  PABLO 

(SEVELLE)  (IN  SPANISH), 

Centra  de  Edafologia  y  Biologia  Aplicada  Cuarto, 

Sevelle  (Spain). 

N.  Bellinfante.G.  Paneque, and  L.  Clemente. 

An  Edafol  Agrobiol.  29  (7/8):  463-475.  Ulus.  1970. 

English  summary. 

Identifiers:    Basin,    Complex,    Erosion,    Genetic, 

Guadalquivir,    Olive-D,    Pedo,    Physicochemical, 

Profile,     San-Pablo,     Seville,     Situated,     Spain, 

'Vegetation. 

The  geomorphic  and  climatic  conditions,  as  well  as 
the  vegetation  of  the  area  are  pointed  out.  Three 
cycles  are  recognized;  the  earliest  and  deepest 
materials  are  similar  to  a  red  soil  sediment,  III  C,  at 
more  than  140  cm.  After  erosion  and  accumulation 
of  fluvial  sediments,  a  well-developed  pseudogley  II 
Bg  must  have  formed,  permitting  the  later  develop- 
ment of  a  xerophytic  Mediterranean  woodland 
vegetation  with  the  climate  changing  towards 
greater  dryness.  The  disappearance  of  the  vegeta- 
tion led  to  erosion  and  more  recently  to  accumula- 
tion. At  present  there  are  olive  trees  on  brown  soil 
which  has  characteristics  of  leaching  and 
hydromorphism  superimposed  on  the  earlier  sedi- 
ments.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02623 


THE  EFFECT  OF  LAKE  REGULATION  ON 
POPULATIONS  OF  CESTODE  PARASITES  OF 
SWEDISH  WHITEFISH  COREGONUS, 

Lund  Univ.  (Sweden).  Dept.  of  Animal  Ecology. 
Ake  Peterson. 

Oikos.  22  ( 1 ):  74-83.  Ulus.  Maps..  Russian  summa- 
ry 

Identifiers:  Cestode,  Coregonus,  Coregonus-Nasus, 
Coregonus-Oxyrhynchus,  Coregonus-Peled, 

Coregonus-Pidschian,  Cyathocephalus-Truncatus, 
Diet,  Gammarus,  Lake,  Parasites,  Plankton,  Popu- 
lations, Regulation,  Swedish,  Triaenophorus-Cras- 
sus,  Whitefish. 

The  occurrence  of  Triaenophorus  crassus  and 
Cyathocephalus  truncatus  (Cestoda)  in  whitefish 
Coregonus  was  compared  in  non-regulated  and 
regulated  lakes.  In  non-regulated  lakes,  Coregonus 
peled  and  C.  oxyrhynchus  with  a  high  number  of 
gillrakers  and  a  high  frequency  of  plankton  in  the 
diet  were  most  heavily  infested.  In  regulated  lakes 
differences  between  Coregonus  spp.  were  absent  or 
small.  C.  pidschian  and  C.  nasus  with  a  low  number 
of  gillrakers  feed  on  plankton  to  a  much  higher  ex- 
tent in  regulated  lakes  and  become  more  heavily  in- 
fested. In  populations  with  low  infestation  no  cor- 
relation was  found  between  frequency  of  T.  crassus 
and  age  offish,  but  in  populations  with  high  infesta- 
tion such  a  correlation  was  established  (up  to  7  yr 
old  fish).  Infestation  of  T.  crassus  did  not  affect  the 
ratio  weight:  length  of  the  fish.  C.  truncatus  was  ab- 
sent from  all  regulated  lakes,  its  intermediate  host 
Gammarus  being  highly  sensitive  to  changes 
provoked  by  the  regulation. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02707 


MONITORING  ECOLOGICAL  CONDITIONS 
ASSOCIATED  WITH  WIDE-SCALE  APPLICA- 
TIONS OF  DMA,  2,4-D  TO  AQUATIC  EN- 
VIRONMENTS, 

Tennessee  Valley  Authority,  Muscle  Shoals.  Div.  of 
Environmental  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-02720 


REFORESTATION    IN    THE    BRANCH    RIVER 
CATCHMENT, 

New  Zealand  Forestry  Service,  Rotorua. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


L.J.  Slow. 

NZ  J  Forest.  15(2):  142-149.  lllus.  Map.  1970. 
Identifiers:  Branch,  Catchment,  Control,  Erosion, 
Forestation,  New-Zealand,  Re,  River. 

Exotic  trees  are  being  established  in  an  attempt  to 
provide  seed  sources  for  the  natural  reforestation 
of  eroding  mountain  land.  In  the  4-yr  period  1965- 
1968,  group  planting,  hand  sowing,  and  aerial  seed- 
ing were  carried  out  within  a  gross  area  of  nearly 
13,600  acres.  The  work  and  the  techniques  used 
are  described  and  a  preliminary  account  of  results 
achieved  so  far  is  given. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02733 


PRESENT  AND  FUTURE  USE  OF 
HYDROMETEOROLOGICAL  DATA  IN 

WATERSHED  PROJECT  PLANNING, 

Soil  Conservation  Service,  Casper,  Wyo. 
C.  H.  Walker. 

In:  Proceedings  of  Hydrology  Seminar,  University 
of  Wyoming,  May  20-2 1 ,  1971;  Laramie,  Wyoming 
University  Water  Resources  Research  Institute  Re- 
port, p  107-129,  1 97 1.8  fig,  6  tab,  4  ref,  append. 

Descriptors:  'Water  resources  development, 
*Hydrologic  data,  *Project  planning,  'Meteorolog- 
ical data,  'Wyoming,  Water  supply,  Water  de- 
mand, Watershed  management,  Data  collections, 
Streamflow,  Runoff,  Network  design. 

Hydrometeorological  data  are  used  as  a  basis  for 
estimating  regional  resource  development  and  pro- 
ject needs  for  early  action  and  long-range  planning. 
Where  there  is  a  streamflow  gaging  station  at  or 
near  a  proposed  structural  site,  the  published  data 
is  used  in  planning  the  development  of  water 
resources.  Since  few  reservoirs  on  small  watersheds 
provide  carryover  storage,  a  frequency  analysis  of 
annual  values  of  yield  and  peak  flows  are  used  as 
the  basis  for  reservoir  design.  When  there  is  no 
streamflow  record  near  a  proposed  site,  but  there 
are  records  on  nearby  streams  with  similar 
watershed  properties,  some  regional  analysis  may 
be  transposed.  This  may  be  done  by  relating 
streamflow  to  one  or  more  commonly  measurable 
features  of  the  watershed  such  as  drainage  area, 
average  elevation,  stream  length,  stream  slope, 
watershed,  average  slope,  aspect  and  other  charac- 
teristics in  simple  or  multiple  regression  analysis. 
The  real  area  of  change  in  methodology  is  in  the 
area  of  computer  simulation  models.  Several  spe- 
cial purpose  simulation  programs  for  watershed 
and  river  basin  planning  are  being  used  in  Wyom- 
ing studies.  Someday  there  will  be  accurate  com- 
puter models  for  all  the  river  basins  in  the  United 
States.  (Woodard-USGS) 
W72-02747 


MANGATU:   A   PRODUCTION   FOREST  WITH 
MAJOR  PROTECTION  VALUE, 

New  Zealand  Forestry  Service,  Rotorua. 

P.  F.OIsen. 

NZJ  Forest.  15(2):  169-183.  Illus.  1970. 

Identifiers:    Control,    Debris,    Deposition,    Flood, 

Forest,      Forestation,      Mangatu,      New-Zealand, 

Production,  Protection,  Rates,  Techniques. 

The  geology,  geomorphology  and  recent  history  of 
deforestation  are  briefly  reviewed  and  the  coin- 
cidence of  recent  increase  in  flood  deposition  rates 
and  deforestation  is  noted.  Reforestation  of  part  of 
the  Waipaoa  head  waters  and  the  debris  control 
techniques  are  described.  A  theoretical  basis  for 
these  results  is  postulated  and  the  conclusions  in 
terms  of  future  forest  practice  derived— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02791 


MODEL  STUDY  OF  GALVESTON  HARBOR 
ENTRANCE,  TEXAS.  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-028I6 


DEVELOPMENT  AND  MAINTENANCE  OF 
NAVIGATION  CHANNEL,  ARKANSAS  RIVER, 
ARKANSAS  AND  OKLAHOMA.  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-02821 


NAVIGATION  CONDITIONS  AT  PIKE  ISLAND 
LOCKS  AND  DAM,  OHIO  RIVER:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02824 


MARTIN  PENA  CHANNEL  IMPROVEMENT 
AND  DEVELOPMENT  STUDY. 

San  Juan  City  Demonstration  Agency,  Puerto  Rico. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  643,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  HUD  grant  report,  Aug  70,  1 38p. 

Descriptors:     'Channel     improvement,     'Puerto 

Rico,   'Urbanization,   'City  planning,  Land   use, 

Water    pollution,    Abatement,    Industrial    wastes, 

Sewage,  Bridges,  Soil  properties. 

Identifiers:    'Channel   stabilization,   Martin   Pena 

Channel. 

The  San  Juan  City  Demonstration  Agency  is  con- 
ducting a  coordinated  two-part  study  of  a  model 
Neighborhood  Area  (MNA)  and  its  environs.  One 
part  of  the  study  -  the  Model  Neighborhood  Area 
Land  Use  and  Development  Plan  -  provides 
guidelines  for  the  physical  development  of  the  en- 
tire area.  The  other  part,  presented  in  this  report, 
consisted  of  an  investigation  of  the  condition  of  the 
Martin  Pena  Channel  (which  bisects  the  study 
area)  and  provides  recommendations  for  improve- 
ments. This  channel,  in  the  heart  of  growing  San 
Juan,  is  degraded  to  such  an  extent  that  it  has  as- 
sumed the  characterises  of  an  open  sewer.  At  the 
same  time,  it  represents  a  potential  asset  to  the 
MNA  and  the  rest  of  the  city.  The  recommenda- 
tions contained  herein  provide  a  basis  for  the  City 
Demostration  Agency  to  promote  programs  for 
pollution  abatement  and  development  of  the  fluvial 
flood  lands  adjacent  to  the  channel  for  housing, 
commercial  and  recreational  facilities. 
W72-02825 


PROJECT  TO  PLAN  FOR  ORDERLY 
DEVELOPMENT  OF  ARKANSAS-VERDIGRIS 
WATERWAY  AREA.  VOLUME  II:  COM- 
PREHENSIVE REPORT. 

Frontiers   of  Science   Foundation   of  Oklahoma, 

Inc.,  Oklahoma  City. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02828 


NAVIGATION  CONDITIONS  AT  LOCK  AND 
DAM  NO.  9,  ARKANSAS  RIVER:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02831 


A  CLASSIFICATION  OF  CHANNEL  LINKS  IN 
STREAM  NETWORKS, 

Cold    Regions    Research    and    Engineering    Lab., 

Hanover,  N.  H. 

S.J.  Mock. 

Water  Resources  Research,  Vol  7,  No  6,  p  1 558- 

1566,  December  1971.  3  fig,  7  tab,  6  ref.  DA  task 

4A062112A8940I. 

Descriptors:      'Drainage      patterns      (Geologic), 
'Drainage   density,   Tributaries,  Geomorphology, 
Channel  morphology,  Statistics,  Mathematical  stu- 
dies, Topography. 
Identifiers:  'Topology,  Stream  link  analysis. 


Differences  in  the  length  properties  and  occur- 
rence frequencies  among  types  of  channel  links 
occur  in  natural  stream  networks.  Types  of  channel 
links  are:  (1)  source  links,  (2)  tributary  source 
links,  (3)  bifurcating  links,  (4)  tributary  bifurcating 
links,  (5)  cis-trans  links,  and  (6)  tributary  links. 
The  topologically  random  model  of  channel  net- 
works provides  the  basis  for  a  series  of  equations 
defining  the  probability  of  occurrence  of  each  link 
type  in  a  topologically  random  population  of  net- 
works of  any  specified  magnitude.  Examination  of 
interior  link  lengths  from  12  stream  networks  sup- 
ports the  hypothesis  that  the  interior  link  types 
defined  here  differ  in  their  length  properties.  (K- 
napp-USGS) 
W72-02862 


CORRELOGRAM  ANALYSIS  REVISITED, 

Thomas  J.   Watson   Research  Center,   Yorktown 

Heights,  N.  Y. 

J.  T.  Wallis,  and  N.  C.  Matalas. 

Water  Resources  Research,  Vol  7,  No  6,  p  1448- 

1459,  December  1971.  18  fig,  3  tab,  12  ref. 

Descriptors:   'Streamflow  forecasting,  'Statistics, 
'Correlation      analysis,      'Variability,      Markov 
processes,  Stochastic  processes,  Regression  analy- 
sis. 
Identifiers:  Correlogram  analysis. 

Consideration  of  the  Hurst  coefficient  h  offers  new 
insight  into  the  interpretation  of  observed  correlo- 
grams  for  streamflow  sequences.  Autoregressive 
models,  for  which  h  —  1/2,  cannot  reproduce  the 
structures  of  observed  correlograms;  the  structures 
are  symptomatic  of  long-term  persistence  as  in- 
dicated by  observed  values  of  h  greater  than  1/2.  If 
sequences  are  generated  by  long  memory 
processes,  then  the  utility  of  the  tests  for  indepen- 
dence is  low  for  short  records.  Consequently,  cor- 
relograms may  be  useful  indicators  of  long-term 
persistence  when  more  formal  tests  give  contrary 
results.  (Knapp-USGS) 
W72-02863 


EVALUATING    ALTERNATIVE    TECHNIQUES 
OF  FLOODPLAIN  MAPPING, 

Johns   Hopkins   Univ.,   Baltimore,   Md.   Dept.   of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  07C. 

W72-02864 


PROPERTIES   OF 
FRACTIONAL 


MUL- 
NOISE 


STATISTICAL 

TIVARIATE 

PROCESSES, 

Geological  Survey,  Washington,  DC. 

N.  C.  Matalas,  and  J.  R.  Wallis. 

Water  Resources  Research,  Vol  7,  No  6,  p  1460- 

1 468,  December  1971.4  fig,  1  tab,  1 2  ref. 

Descriptors:   'Streamflow  forecasting,  'Statistics, 
'Correlation      analysis,      'Variability,      Markov 
processes,  Stochastic  processes,  Regression  analy- 
sis. 
Identifiers:  Correlogram  analysis. 

Fractional  noise  processes  belong  to  a  class  of 
stochastic  processes  that  lie  outside  the  Brownian 
domain  of  attraction.  They  are  characterized  by  in- 
finite memories  and  a  parameter  h  that  is  the 
asymptotic  slope  of  log  ( R/S )  versus  log  N ,  where  R 
is  the  range  of  cumulative  departures  from  the  sam- 
ple mean,  s  is  the  sample  standard  deviation,  and  N 
is  the  sample  size.  The  parameter  H  may  be  used  to 
generate  synthetic  flows  whose  means,  variances, 
skewnesses,  lag  one  serial  correlations,  lag  zero 
cross  correlations,  and  h  values  are  like  those  for 
historical  flow  sequences.  Historical  flow 
sequences  yield  values  of  h  not  equal  to  1/2. 
Although  Markov  processes,  which  belong  to  the 
Brownian  domain,  can  preserve  the  values  of  the 
historical  moments  in  the  synthetic  sequences, 
these  processes  generate  sequences  in  which  h 
tends  to  the  value  1/2  as  the  sequences  lengths  tend 
to  infinity.  (Knapp-USGS) 
W72-02865 


45 
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Group  4A— Control  of  Water  on  the  Surface 


A  STATISTICAL  METHOD  FOR  FLOW  PRE- 
DICTION, RIVER  MURRAY  EXAMPLE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Adelaide  (Australia).  Div.  of  Mathe- 
matical Statistics. 
L.  G.  Veitch,  and  K.  J.  Shepherd. 
Water  Resources  Research,  Vol  7,  No  6,  p  1469- 
1484,  December  1971.  4  fig,  4  tab,  11  ref. 

Descriptors:  *Streamflow  forecasting,  'Correlation 
analysis,  'Regression  analysis,  Statistics,  Statistical 
methods,  Variability. 
Identifiers:  Australia,  River  Murray. 

Use  of  multiple  linear  regression  enabled  predic- 
tion equations  to  be  obtained  for  the  flow  of  water 
leaving  the  River  Murray,  Australia.  The  predic- 
tors, which  are  flow  readings  taken  over  the  previ- 
ous 5  days,  are  highly  correlated  and  subject  to  er- 
ror, so  a  direct  application  of  regression  may  give 
unreliable  results.  Therefore  the  correlations 
between  the  predictors  were  investigated  by  prin- 
cipal component  analyses  to  overcome  these  dif- 
ficulties. A  reduced  number  of  new  variates  ap- 
proximating the  principal  components,  retained  the 
relevant  information,  were  nearly  uncorrected, 
and  could  be  interpolation  in  time.  The  regression 
equations  were  tested  for  both  heterogeneity  and 
stability.  (Knapp-USGS) 
W72-02866 


AN  ANALYSIS  OF  THE  LAWS  OF  STREAM 
ORDER  FOR  FIBONACCI  DRAINAGE  PAT- 
TERNS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geology. 
W.  E.  Sharp. 

Water  Resources  Research,  Vol  7,  No  6,  p  1548- 
1557,  December  1971.  5  fig,  1  tab,  14  ref,  append. 

Descriptors:  *Drainage  patterns  (Geologic), 
♦Drainage  density,  Tributaries,  Geomorphology, 
Channel  morphology,  Statistics,  Mathematical  stu- 
dies, Topography,  Terrain  analysis. 
Identifiers:  Stream  order,  Fibonacci  tree,  Topolo- 
gy- 

The  interpretation  of  a  Fibonacci  tree  as  a  stream 
drainage  pattern  leads  to  an  exact  description  of  all 
the  stream  order  properties  by  Fibonacci  numbers. 
The  asymptotic  bifurcation  ratio  for  both  Horton 
and  Strahler  orders  is  the  special  constant  1  ..  tau 
where  tau  is  the  famous  golden  ratio  1.618.  Even 
though  Fibonacci  patterns  account  for  only  a  small 
percentage  of  the  topologically  distinct  drainage 
patterns,  the  Fibonacci  growth  can  be  generalized 
by  introducing  variable  maturing  and  gestation 
periods  to  generate  a  large  variety  of  stream  pat- 
terns. (Lang-USGS) 
W72-02868 


PROBABILITY  DISTRIBUTION  OF  NUMBER 
OF  NETWORKS  IN  TOPOLOGICALLY  RAN- 
DOM NETWORK  PATTERNS, 

Northwestern     Univ.,     Evanston,     III.     Dept.     of 

Geological  Sciences. 

M.  F.  Dacey. 

Water  Resources  Research,  Vol  7,  No  6,  p  1652- 

1657,  December  1971.  2  fig,   1   tab,  8  ref.  NSF 

Grant  GS-2967. 

Descriptors:  'Drainage  patterns  (Geologic), 
♦Mathematical  studies,  "Tributaries, 

Geomorphology,  Channel  morphology,  Statistics, 
Topography,   Networks,  Probability,   Distribution 
patterns,  Drainage  density. 
Identifiers:  Topology. 

The  probability  distribution  of  the  number  of  chan- 
nel networks  for  Werner's  model  of  topologically 
random  network  patterns  obeys  a  shifted  negative 
or  inverse  hypergeometric  probability  law.  When 
the  number  of  exterior  links  is  large,  it  is  approxi- 
mated by  a  shifted  negative  binomial  probability 
law.  (Knapp-USGS) 
W72-02874 


STATISTICS  OF  GREAT  LAKES  LEVELS, 

United  States  Lake  Survey,  Detroit,  Mich. 


For  primary  bibliographic  entry  see  Field  02H. 
W72-02880 


STUDIES  ON  THE  EFFECTS  OF  RESTRICTED 
ROOTING  DEPTH  ON  THE  PRODUCTION  OF 
GRASS  AND  SCOTS  PINE, 

Wollongong  Univ.  Coll.  (Australia). 

F.  Beavington,  and  S.  V.  Adu. 

Can  J  Soil  Sci.  51  (1):  127-128.  1971. 

Identifiers:    Compact,    Depth,   Grass-M,    Pine-G, 

Production,  Restricted,  Rooting,  Scots,  Soil. 

The  effect  has  been  studied  of  restrictions  to  the 
root  systems  of  grass  and  Scots  pine  caused  by  a 
strongly  compacted  soil  horizon  generally  located 
at  40-60  cm  below  the  soil  surface.  Yields  at  the  24 
grassland  sites  were  measured  for  the  1966  growing 
season  on  4  randomly  distributed  plots,  1.22  x  0.91 
m  (4  x  3  ft)  (2).  Tree  production  was  measured  at 
the  50  forest  sites,  each  101.2  sq  cm  (1/40  acre), 
by  means  of  age,  circumference  at  breast  height, 
mean  annual  height  increment  (measured  from  the 
mean  growth  of  5  internodes  above  breast  height), 
and  top  height  which  was  converted  into  volume 
production  classes.  No  correlation  was  found 
between  grass  yields  and  total  rooting  depth  (r  — 
..0.138).  Rainfall  was  well  distributed  through  the 
1966  growing  season,  and  of  average  amount,  the 
mean  total  of  4  sites  in  the  area  for  the  6  mo.  from 
May  to  Oct.  being  50. 1  cm.  It  would  seem  that  shal- 
low-rooting plants,  such  as  grass,  are  affected,  in 
the  main,  only  by  soils  shallower  than  were  found  in 
this  area.  However,  all  measurements  used  to 
determine  tree  production  correlated  significantly 
with  total  rooting  depth;  the  correlation  coefficient 
for  volume  production  was  ..0.578,  significant  at 
the  0.1%  level,  and  indicating  that  33%  of  the 
variation  was  associated  with  rooting  depth.  Total 
rooting  depth,  therefore,  is  an  important  limiting 
factor  in  the  growth  of  Scots  pine  in  western 
Aberdeenshire.  Total  rooting  depth,  moreover, 
seemed  to  be  a  more  important  limiting  factor  in 
the  growth  of  mature  Scots  pine  than  of  young 
ones.  In  many  upland  areas  such  as  this,  where 
precipitation  is  moderate,  slopes  are  steep  and  run- 
off is  relatively  high,  tree  production  may  be 
limited  by  the  effect  of  impenetrable  barriers  in 
reducing  rooting  volume.  Quantitative  data  on  the 
depth  of  soil  available  for  root  exploration  are, 
therefore,  of  considerable  significance. -Copyright 
1971,  Biological  Abstracts,  Inc . 
W72-029I3 


THE  PEDOAMELIORATIVE  EFFICIENCY  OF 
SOME  DRAINING  SYSTEMS  IN  TARA  BIRSEI, 

Institutul  de  Cercetari  Pedol.  (Rumania). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-02941 

4B.  Groundwater  Management 


BASE  OF  FRESH  GROUND  WATER  (APPROXI- 
MATELY 3,000  MICROMHOS)  IN  THE  SAN 
JOAQUIN  VALLEY,  CALIFONRIA, 

Geological    Survey,    Menlo    Park,    Calif    Water 

Resources  Div. 

R.W.Page. 

Geological  Survey  Open-file  Report,  1971.  13  p,  3 

fig,  1  plate,  52  ref. 

Descriptors:  ♦Water  resources  development, 
♦Groundwater,  "Fresh  water,  ♦  Water  quality, 
♦California,  Hydrologic  data,  Water  wells, 
Aquifers,  Aquifer  characteristics,  Water  demand. 
Conductivity,  Electrical  conductance,  Dissolved 
solids,  Electrical  well  logging.  Water  yield, 
Withdrawal,  Groundwater  recharge,  Pumping, 
Water  level  flunctuations,  Salinity,  Hydrographs, 
Maps. 
Identifiers:  ♦San  Joaquin  Valley  (Calif). 

The  southern  eight-ninths  of  the  San  Joaquin  Val- 
ley, about  10,000  square  miles,  is  a  broad  structural 
trough  bordered  by  the  Sierra  Nevada  on  the  east 
and  by  the  Coast  Ranges  on  the  west.  In  that  area, 
fresh  groundwater  is  contained  in  principally  un- 


colsolidated  continental  deposits  of  Pliocene  to 
Holocene  age  that  extend  to  depths  ranging  from 
less  than  100  to  more  than  3,500  feet.  Because  of 
widespread  pumping  of  groundwater,  water  levels 
have  declined  rapidly  beneath  extensive  areas  of 
the  valley.  Consequently,  it  becomes  necessary  to 
delineate  the  base  of  fresh  water  so  that  changes  in 
thickness  of  the  fresh-water  zone  can  be  moni- 
tored, and  limiting  depths  of  water  wells  can  be 
determined.  A  specific  conductance  of  3,000 
micromhos  per  centimeter  (about  2,000  milligrams 
per  liter  dissolved  solids)  was  selected  as  a  measure 
of  the  base  of  fresh  groundwater  in  San  Joaquin 
Valley,  California.  The  base  of  fresh  water  com- 
monly is  in  the  continental  deposits  of  Tertiary  and 
Quaternary  age,  but  in  places  along  the  eastern  and 
western  boundary  of  the  valley  it  occurs  in  marine 
and  continental  sedimentary  rocks  of  Tertiary  age. 
Nearly  everywhere  in  the  valley,  the  fresh  water  is 
underlain  by  a  basal,  saline  water  body  of  a  sodium 
chloride  type.  (WOODARD-USGS) 
W72-02258 


WATER  RESOURCES  OF  THE  COAMO  AREA, 
PUERTO  RICO, 

Geological  Survey  of  Puerto  Rico,  San  Juan. 

E.  V.  Giusti. 

Puerto  Rico  Water  Resources  Bulletin  9,  1971.  31 

p,  1 8  fig,  7  tab,  2  ref. 

Descriptors:  "Water  resources  development,  ♦Sur- 
face waters,  ♦Groundwater,  ♦Hydrologic  data, 
♦Puerto  Rico,  Data  collections,  Rainfall-runoff 
relationships,  Water  yield,  Hydrologic  budget. 
Water  balance,  Aquifers,  Aquifer  characteristics, 
Withdrawal,  Groundwater  recharge,  Hydrogeolo- 
gy,  Water  quality.  Water  level  fluctuations.  Dry 
seasons,  Droughts,  Chemical  analysis. 
Identifiers:  ♦Coamo  (PR). 

The  water  resources  of  the  1 00  square  miles  of  land 
centered  on  the  town  of  Coamo,  Puerto  Rico,  were 
studied  in  1967,  a  dry  year  which  occurs  once  in  50 
years  on  the  average.  The  flow  of  Rio  Coamo,  the 
only  perennial  stream,  was  6,500  acre-feet  into 
Lago  Coamo,  1,200  acre-feet  below  the  Lago 
Coamo  dam,  and  270  acre-feet  into  the  sea.  Cor- 
relation between  rainfall  and  runoff  indicates  that 
the  average  flow  of  Rio  Coamo  into  Lago  Coamo  is 
about  35,000  acre-feet  per  year.  Much  of  this  is  in 
floodflow  that  cannot  be  retained  in  the  small 
reservoir.  Pumpage  of  groundwater  in  the  Coamo 
fan  amounted  to  52,000  acre-feet  in  1967.  This 
resulted  in  lowering  the  water  table  in  the  alluvium 
5  to  12  feet.  The  water  table  declined  from  heavy 
pumpage  during  the  drought  that  began  in  1964,  to 
such  an  extent  that  the  groundwater  table  in  a  large 
part  of  the  Coamo  fan  was  below  mean  sea  level  in 
1967.  The  water  budget  shows  that  30  percent  of 
the  water  used  in  furrow  irrigation  in  1967  was 
returned  to  the  water  table  and  recirculated.  This 
prevented  a  more  serious  lowering  of  groundwater, 
and  may  have  retarded  salt-water  intrusion.  The 
Coamo  fan  is  naturally  semiarid,  and  continuing 
drought  and  heavy  pumpage  would  result  is  succes- 
sively lower  water  levels  and  salt-water  intrusion  in 
wells  near  the  coast.  Possible  remedial  measures 
worthy  of  investigation  for  improving  the  utiliza- 
tion of  the  water  resources  of  the  Coamo  area  are 
presented.  (Woodard-USGS) 
W72-02272 


SUMMARY  OF  WATER  RESOURCES  OF  SALT 
LAKE  COUNTY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 
A.  G.  Hely,  R.  W.  Mower,  and  C.  A.  Harr. 
Available  from  Utah  Dept  of  Natural  Resources, 
Div  of  Water  Rights,  442  State  Capitol,  SLC,  Utah. 
Utah  Department  of  Natural  Resources  Technical 
Publication  No  34,  1971.  31  p,  6  fig,  2  tab,  76  ref, 
append. 

Descriptors:  ♦Water  resources  development,  ♦Sur- 
face waters,  ♦Groundwater,  ^Reviews,  ♦Utah,  Fu- 
ture planning  (Projected),  Water  yield,  Water 
quality,  Water  supply,  Water  users,  Water  balance, 
Hydrologic  budget,  Streams,  Aquifers,  Withdrawal, 
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Water  wells,  Groundwater  recharge,  Hydrologic 
data,  Watershed  management. 
Identifiers:  *Salt  Lake  County  (Utah). 

The  average  total  annual  water  withdrawals  from 
surface  and  underground  sources  in  Salt  Lake 
County,  Utah,  during  1964-68  were  about  580,000 
acre-feet  for  all  uses  that  deplete  the  supply,  except 
that  used  for  maintenance  of  water-fowl-manage- 
ment areas.  The  withdrawals  projected  for  the 
2020  are  1,200,000  acre-feet.  The  maximum  an- 
nual firm  supply  that  can  be  derived  from  the 
sources  now  available  is  about  700,000  acre-feet, 
of  which  about  200,000  acre-feet  would  be  derived 
from  subsurface  sources.  Achievement  of  this  an- 
nual yield  would  require  nearly  complete  regula- 
tion of  streamflow  that  now  is  practically  unregu- 
lated, larger  drawdowns  of  groundwater  levels  than 
have  been  experienced,  and  overall  management  of 
surface  and  subsurface  sources  as  parts  of  a  single 
resource.  A  bibliography  containing  76  publica- 
tions of  the  Utah  Department  of  Natural 
Resources,  Division  of  Water  Rights  is  included. 
(Woodard-USGS) 
W72-02273 


WATER  RESOURCES  OF  PUERTO  RICO, 
PHASE  II:  GROUND  WATER  APPRAISAL. 

Domenech  (R.A.)  and  Associates,  Hato  Rey  (Puer- 
to Rico);  and  Black  and  Veatch,  Kansas  City,  Mo. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-201  641,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  Puerto  Rico  Planning  Board  Aqueduct 
and  Sewer  Authority  Report,  June  1970.  211  p,  28 
fig,  29  tab,  58  ref,  append. 

Descriptors:  *  Water  resources  development, 
♦Groundwater,  *Puerto  Rico,  Reviews,  Planning, 
Hydrogeology,  Aquifers,  Water  yield,  Water 
supply,  Water  wells,  Water  quality,  Hydrologic 
data,  Groundwater  recharge,  Rainfall-runoff  rela- 
tionships, Chemical  analysis,  Water  users,  Aquifer 
characteristics,  Water  balance. 
Identifiers:  *Groundwater  hydrology  (Puerto 
Rico). 

The  quantity  and  quality  of  groundwater  available 
in  Puerto  Rico  are  appraised  and  the  type  and 
scope  of  future  groundwater  investigations  needed 
to  improve  the  water  management  program  ad- 
ministered by  the  Commenwealth  are  discussed. 
The  island  is  divided  into  seventeen  groundwater 
regions.  Areal  and  aquifer  water  balances  are  used 
to  determine  potential  aquifer  yields  and  to  identify 
the  magnitude  of  the  recharge  received  from  the 
different  sources.  These  yield  and  recharge  ap- 
praisals are  calculated  for  both  average  and  ad- 
verse climatic  conditions.  Relatively  large  quanti- 
ties of  groundwater  appear  to  be  available  in  the 
limestone  formations  located  along  the  north  coast 
of  the  island  and  in  the  alluvial  valleys  located 
along  the  east  coast  of  the  island  and  in  the 
Guanajibo  Valley.  The  large  and  productive 
groundwater  aquifers  located  along  the  south  coast 
of  the  island  are  already  extensively  developed.  Op- 
portunities for  obtaining  additional  water  from 
these  aquifers  are  very  localized.  Information  on 
aquifer  characteristics  and  well  performance  are 
summarized  for  each  area.  The  costs  associated 
with  well  development  are  also  presented. 
(Woodard-USGS) 
W72-02291 


HYDROLOGY  OF  THE  PLEISTOCENE  SEDI- 
MENTS IN  THEWYOMING  VALLEY,  LU- 
ZERNE COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  Pa. 

J.  R.  Hollowell. 

Pennsylvania  Geological  Survey  Water  Resource 

Report  28,  4th  Series,  1971.  77  p,  16  fig,  4  plate,  7 

tab,  27  ref,  append. 

Descriptors:  'Water  resources  development, 
♦Groundwater,  'Hydrogeology,  'Hydrologic  data, 
'Pennsylvania,  Aquifers,  Water  yield,  Water  quali- 
ty, Water  demand,  Data  collections.  Water  table, 


Water    level    fluctuations,    Withdrawal,    Aquifer 

characteristics,  Groundwater  recharge,  Geology, 

Water    users,    Water    wells,    Chemical    analysis, 

Reviews,  Forecasting. 

Identifiers:  'Luzerne  County  (Penn),  Groundwater 

resources. 

Thick  accumulations  of  glacial  till,  outwash 
deposits,  and  lake  deposits  underlie  the  Wyoming 
Valley  in  Luzerne  County,  Penn.  Outwash  deposits 
of  sand  and  gravel  overlying  the  lake  deposits  yield 
as  much  as  1 ,200  gpm.  The  glacial  deposits  beneath 
the  valley  flood  plain  constitute  the  most  important 
aquifer  in  the  Wyoming  Valley.  The  aquifer  is  used 
only  for  irrigation  at  present.  Recharge  to  the 
aquifer,  mainly  from  precipitation,  is  estimated  to 
be  15  inches  per  year.  Natural  discharge  from  the 
glacial  deposits  is  mainly  by  seepage  into  the 
streams.  Over  1  billion  gpd  of  groundwater 
probably  could  be  obtained  by  pumping  wells 
placed  near  the  river  and  inducing  water  into  the 
aquifer  from  the  Susquehanna  River.  The  infilitra- 
tion  water  would  have  a  relatively  constant  tem- 
perature, quality,  and  quantity  adequate  for  mu- 
nicipal or  industrial  use.  The  groundwater  in  the 
glacial  deposits  is  predominantly  of  the  calcium 
bicarbonate-sulfate  type,  high  in  dissolved  solids, 
and  hard.  Locally,  the  quality  is  affected  adversely 
by  surface  deposits  of  mine  waste  which  contribute 
large  quantities  of  leached  calcium,  iron,  and 
sulfate  ions  to  the  groundwater.  (Woodard-USGS) 
W72-02303 


YIELDS  AND  SPECIFIC  CAPACITIES  OF 
BEDROCK  WELLS  IN  KENTUCKY, 

Geological  Survey,  Louisville,  Ky. 

D.V  Whitesides. 

Kentucky  Geological  Survey  Information  Circular 

21,  1971.  18  p.  5  fig,  1  tab,  57  ref. 

Descriptors:  'Groundwater,  'Water  yield, 
'Specific  capacity,  'Water  wells,  'Kentucky, 
Aquifers,  Aquifer  characteristics,  Pumping,  Draw- 
down, Hydrologic  data,  Data  collections,  Water 
resources  development,  Water  level  fluctuations, 
Hydrogeology,  Hydrographs. 

Identifiers:  'Groundwater  resources  (Ky),  Well 
data. 

Specific-capacity  and  well-yield  data  are  presented 
from  controlled  pumping  tests  on  106  selected 
bedrock  wells  in  41  counties  in  Kentucky.  Occur- 
rence and  movement  of  groundwater  in  bedrock 
aquifers  are  discussed.  Depths  of  wells  tested  range 
from  21  to  1,015  feet  and  yields  range  from  less 
than  one  to  several  hundred  gallons  per  minute. 
Water  from  bedrock  aquifers  will  need  to  be 
developed  and  utilized  as  demand  for  water  in- 
creases along  with  population  growth  and  industrial 
expansion  in  Kentucky.  Adequate  groundwater 
supplies  from  bedrock  wells  for  domestic  and  small 
industrial  use  could  in  all  probability  be  developed 
in  some  areas  which  are  far  removed  from  major 
streams  and  existing  surface  reservoirs.  The  cost  of 
individual  wells  would  be  considerably  less  than  the 
cost  of  installing  long  stretches  of  pipeline,  filtra- 
tion and  treatment  facilities,  or  building  new  sur- 
face reservoirs.  (Woodard-USGS) 
W72-02305 


AN  EVALUATION  OF  GROUND-WATER  CON- 
DITIONS IN  THE  VICINITY  OF  THE  BEL  BAY 
DEVELOPMENT,  LUMMI  INDIAN  RESERVA- 
TION, WASHINGTON. 

Geological  Survey,  Tacoma,  Wash. 

Geological  Survey  Open-file  Report,  October 
197 1 .  29  p,  2  fig,  3  tab,  4  ref,  append. 

Descriptors:  'Groundwater,  'Aquifer  charac- 
teristics, 'Water  supply,  'Indian  reservations, 
'Washington,  Hydrologic  data,  Data  collections, 
Pumping,  Withdrawal,  Drawdown,  Water  yield. 
Water  quality,  Salinity,  Saline  water  intrusion, 
Groundwater  recharge,  Hydrogeology. 
Identifiers:  'Lummi  Indian  Reservation  (Wash). 


Groundwater  conditions  were  determined  in  the 
vicinity  of  the  Bel  Bay  Community  and  Water  As- 
sociation development  on  the  Lummi  Indian  Reser- 
vation, Washington.  When  the  community  well 
owned  by  ArtPierre-located  210  feet  from  the 
high-tide  line  on  Bellingham  Bay-  is  pumped  at  the 
continuous  rate  of  about  5  gpm,  the  average 
groundwater  level  at  this  well  is  lowered  from  2  feet 
above  mean  sea  level  to  about  sea  level.  If  the  Bel 
Bay  well-located  840  feet  from  the  high-tide  line 
and  710  feet  north-northwest  and  inland  of  the 
Pierre  well— were  pumped  at  24  gpm  continuously 
its  drawdown  would  lower  the  average  pumping 
level  in  the  Pierre  well.  The  cone  of  depression 
caused  by  pumping  the  Bel  Bay  well  at  a  rate  of  24 
gpm  would  reach  the  marine  shoreline  within  100 
days.  The  landward  movement  of  salty  ground- 
water would  increase  at  a  rate  dependent  on  the 
hydraulic  connection  between  the  fresh-  and  salt- 
water bodies.  Such  a  hydraulic  connection  is 
known  to  exist  but  the  degree  of  connection  was 
not  established.  (Woodard-USGS) 
W72-02320 


PREDICTION  OF  WATER  MOVEMENT 
THROUGH  SOILS-A  FIRST  STEP  IN  WASTE 
TRANSPORT  ANALYSIS, 

Batelle   Memorial   Inst.   Richland,   Wash.   Pacific 

Northwest  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-02415 


INTEGRATED  MANAGEMENT  OF 

METROPOLITAN  WATER  SERVICES, 

New  York  State  Dept.  of  Environmental  Conserva- 
tion, Albany.  Div.  of  Water  Research. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-02479 


QUALITY  OF  UNDERGROUND  WATER  AND 
ITTS  POSSIBLE  UTILIZATION  FOR  CROP 
PRODUCTION  IN  WESTERN  RAJASTHAN, 

Rajasthan  Salinity  Lab. ,  Jodhpur  ( India ). 

K.  M.  Mehta,  S.  S.  Puntamkar,  S.  P.  Seth,  and  O.  P. 

Sharma. 

Indian  J  Agr  Sci.  40  (9):  776-781.  1970. 

Descriptors:  'Groundwater. 

Identifiers:  Adsorption,  Crop,  India,  Production, 

Rajasthan,  Ratio,  Saline,  Sodium,   Underground, 

Western. 

Analysis  of  50  representative  samples  showed  that 
the  majority  of  waters  were  saline  and  a  few  sam- 
ples from  Pali  were  alkaline.  Na,  the  predominating 
cation  in  all  the  waters,  makes  the  utilization  of  the 
water  difficult.  All  water  samples  except  those  from 
Barmer  and  Jaisalmer  had  a  high  Na  adsorption 
ratio.  These  underground  waters  are  being  used 
without  any  harmful  effect. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02621 


HIGH-CAPACITY  WELLS  FOR  CONJUNCTIVE 
USE  OF  WATER, 

Geological  Survey,  Denver,  Colo. 
H.H.Ham. 

Groundwater,  Vol  9,  No  5,  p  4-1 1 ,  September-Oc- 
tober 1971.  7  fig,  6  ref. 

Descriptors:  'Hydrogeology,  'Conjunctive  use, 
'Idaho,  Aquifer  characteristics,  Aquifers,  Basalts, 
Irrigation  water.  Water  resources  development, 
Water  yield,  Water  wells. 

The  Bureau  of  Reclamation's  authorized  Lower 
Teton  Division  multipurpose  project  is  based  on 
conjunctive  use  for  irrigation  of  surface  water  from 
the  Snake  River  and  groundwater  from  the  Snake 
Plain  basalt  aquifer  of  southeastern  Idaho.  Ground- 
water will  be  provided  to  replace  surface  water  ad- 
versely diverted  to  Division  lands  during  dry  years. 
Extensive  investigations,  include  the  construction 
and  testing  of  five  test  wells  of  1 2-  to  1 8-  cfs  capaci- 
ty. Use  of  large  wells  is  feasible,  and  the  K--»>t 
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aquifer  will  yield  400  cfs  without  appreciable  detri- 
mental effect.  Location  of  well  fields  and  design 
and  construction  practices  were  primarily  con- 
trolled by  field  conditions;  use  of  theoretical 
parameters  was  essentially  precluded.  (Knapp- 
USGS) 
W72-02757 


ESTIMATING       TRUNCATION       ERROR       IN 
IMAGE  WELL  THEORY, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

C.  A.  Bostock. 

Water  Resources  Research,  Vol  7,  No  6,  p  1658- 

1660,  December  1971.  3  fig,  3  ref. 

Descriptors:    *Drawdown,   *Water  levels,   'Theis 
equation.  Water  yield,  Withdrawal,  Unsteady  flow, 
Transmissivity,  Well  spacing. 
Identifiers:  "Image  well  theory. 

Groundwater  production  from  wells  located 
beyond  a  distance  that  is  large  relative  to  the  spac- 
ing between  adjacent  image  wells  may  be  treated  as 
an  equivalent,  continuous,  constant  production 
rate  per  unit  of  ground  surface  area.  The  Theis 
equation  is  useful  for  calculating  the  minimum 
radius  of  the  image  well  model  in  which  image  wells 
must  be  included  for  a  given  pumping  time  to  keep 
the  truncation  error  due  to  omitted  image  wells  less 
than  some  predesignated  value.  If  an  image  well 
model  is  composed  of  a  fixed  number  of  image 
wells  for  approximately  an  really  infinite  system, 
then  the  equation  will  give  the  maximum  allowable 
pumping  time  for  a  given  allowable  truncation  er- 
ror. (Knapp-USGS) 
W72-02875 


4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


ARECONNAISSANCE  OF  STREAMFLOW  AND 
FLUVIAL  SEDIMENT  TRANSPORT,  INCLINE 
VILLAGE  AREA,  LAKE  TAHOE,  NEVADA, 
FIRST  PROGRESS  REPORT,  1970, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02329 


SPAWNING  AREAS  AND  ABUNDANCE  OF 
STEELHEAD  TROUT  AND  COHO,  SOCKEYE, 
AND  CHUM  SALMON  IN  THE  COLUMBIA 
RIVER  BASIN:  PAST  AND  PRESENT, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Diological  Lab. 

Leonard  A.  Fulton. 

U  S  Fish  Wildl  Serv  Spec  Sci  Rep  Fish.  618.  1-37. 

Illus.  Map.  1970. 

Identifiers:     Abundance,     Basin,     Chum,     Coho, 

Columbia,    Fishery,    Oncorhynchus-Keta,   Oncor- 

hynchus-Kisutch,     Oncorhynchus-Nerka,     River, 

Salmo-Gairdneri,    *Salmon,    Sockeye,    Spawning, 

'Steelhead,  *Trout,  USA. 

Past  spawning  areas  (those  removed  from  use  be- 
fore 1969)  and  present  ones  (those  in  use  in  1969) 
are  described  for  steelhead  trout,  Salmo  gairdneri; 
coho  salmon,  Oncorhynchus  kisutch;  sockeye  sal- 
mon, O.  nerka;  and  chum  salmon,  O.  keta.  The  dif- 
ferent species  characteristically  spawn  in  the  fol- 
lowing areas:  steelhead  trout-in  streams  of  all  sizes 
(widely  dispersed  throughout  the  watershed,  coho 
salmon-in  small  streams  (mostly  in  the  lower  tribu- 
taries) and  in  a  few  areas  in  the  middle  watershed, 
sockeye  salmon-in  lakes  and  tributaries  of  lakes  (in 
the  middle  portion  of  the  watershed),  and  chum 
salmon-in  lower  portions  of  tributaries  that  enter 
the  Columbia  River  below  The  Dalles  Dam.  All  4 
spp.  have  lost  many  spawning  areas  because  of 
water-use  developments  and  changes  in  the 
watershed  resulting  from  logging,  highway  con- 
struction, agricultural  cultivation,  placer  mining, 
and  dumping  of  wastes.  Serious  depletion  of  the 


runs  of  all  4  spp.  is  evident  from  the  available  data 
(the  commericial  catches  before  1938  and  since 
1938  augmented  by  information  on  escapement 
and  sport  catch).  The  future  prospects  are  fair  for 
steelhead  trout,  good  for  coho  salmon,  and  poor  for 
sockeye  and  chum  salmon. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02717 


4D.  Watershed  Protection 


PRINCIPLES  FOR  THE  LOCATION  OF  MEA- 
SURES OF  EROSION  CONTROL  IN  ARMENI- 
AN HIGHLANDS  (IN  AMERICAN), 

E.  M.  Airapetyan. 

Izv  Selskokhoz  Nauk.  6.7.  101-108.  1968. 

Identifiers:        Armenian,       Control,        'Erosion, 

Highlands,  Location,  Maps,  Measures,  Principles, 

USSR. 

Measures  of  erosion  control  for  Armenian 
highlands  are  planned  within  the  boundaries  of 
catchment  basins.  Measurements  and  procedures 
for  building  the  location  maps  based  on  land  capa- 
bility maps  are  given.  The  lands  are  divided  into  the 
following  categories:  irrigated  and  nonirrigated 
plowlands,  long-fallow,  pastures  and  wastelands. 
Especially  important  is  the  location  of  field  shelter- 
belts. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02624 


A  STUDY  ON  GULLY  EROSION  AND  VEGETA- 
TION IN  THE  LOWER  WATERSHED  OF 
SLANICUL  BUZAU, 

Institutul  Agronomic,  Bucharest  (Rumania). 
R.  V.  Stefan. 

Lucrari  Stiint  Inst  Agron  'N  Balcescu'  Sera.   12: 
507-52 1 .  Illus.  1 969  ( Engl,  Fr  and  Russ  summ ). 
Identifiers:     Buzau,    Cropping,     Erosion,    Gully, 
Lower,  Romania,  Slanicul,  Slope,  Steep,  Vegeta- 
tion, Watershed. 

The  higher  energy  of  the  relief,  the  steep  slopes  and 
over-cropping  resulted  in  gully  erosion  process.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02914 


TERRAIN  ANALYSIS  OF  THE  AMNER  BASIN, 

Soil  Survey  of  India,  Nagpur. 

R.  M.  Pofali,  and  J.  C.  Bhattacharjee. 

J  Indian  Soc  Soil  Sci.  18  (3):  279-287.  Illus.  Map. 

1970. 

Identifiers:  Amner,  Basin,  India,  Terrain. 

The  western  hilly  region  of  the  Amner  basin  is 
characterized  by  a  plateau,  an  inner  synclinal  basin 
ad  encircling  folded  hill  ranges  with  several  water- 
gaps.  The  frontal  hill  range  merges  with  the  vast 
plain  land  in  the  east.  Active  vertical  erosion  in  the 
hilly  region  has  dissected  the  land  giving  the  ap- 
pearance of  bad-land  topography.  In  the  plain, 
rivers  flow  sluggishly  due  to  loss  of  gradient  and 
deposit  their  loads.  The  basin  was  subjected  to  a 
multiple  cycle  of  erosion,  maturity  being  attained 
in  the  present  cycle.  A  study  of  land  form  evolution 
of  the  basin  will  help  in  understanding  the  complex 
nature  of  soils  and  better  planning  of  soil  conserva- 
tion measures. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02944 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 


5A.  Identification  of  Pollutants 


CONCENTRATION  OF  MINOR  ELEMENTS  IN 
CALIFORNIA  STREAMS,  1960-69, 

Geological    Survey,    Menlo    Park,    Calif.,    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-02253 


THE  RATE  OF  OXIDATION  OF  PETROLEUM 
PRODUCTS  IN  WATER  WITHOUT  ADDITION 
OF  NITROGEN, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-02257 


SELENIUM  IN  LAKE  SEDIMENTS  --  ANALYTI- 
CAL PROCEDURE  AND  PRELIMINARY 
RESULTS, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  02H. 
W  72-02300 


APPLICATION  OF  ANODIC-STRIPPING  VOL- 
TAMMETRY  TO  THE  DETERMINATION  OF 
SOME  TRACE  ELEMENTS  IN  SEA  WATER, 

Naval  Weapons  Center,  China  Lake,  Calif. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-02333 


IDENTIFICATION  AND  CHARACTERIZATION 
OF  OIL  POLLUTANTS  IN  WATER  VIA  SIMUL- 
TANEOUS GAS  CHROMATOGRAPHY  EM- 
PLOYING FLAME  IONIZATION  AND  FLAME 
PHOTOMETRIC  DETECTORS  FOR  SULFUR 
AND  PHOSPHORUS, 

Environmental  Protection  Agency,  Chicago,  111., 
Water  Quality  Office. 
W.  D.  Johnson,  and  F.  D.  Fuller. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  N  Y,  Part  1:  International  As- 
sociation for  Great  Lakes  Research,  p  128-136, 
1970.  5  fig,  5  tab,  9  ref. 

Descriptors:  *Gas  chromatography,  'Pollutant 
identification,  *Oily  water,  Sulfur,  Phosphorus, 
Analytical  techniques,  Instrumentation,  Water 
analysis,  Water  pollution  sources.  Great  Lakes. 
Identifiers:  'Simultaneous  gas  chromatography 
'Oil  spills. 

An  analytical  method  was  devised  to  assist  it 
identifying  the  source  of  oil  pollution.  The 
phosphorus  and  sulfur  in  oil  can  be  used  quantita- 
tively and  qualitatively  to  differentiate  between 
vegetable  oils,  petroleum  oils,  and  mixtures  by 
simultaneous  gas  chromatography.  Petroleum  pol- 
lutants can  be  characterized  by  determining  the 
number  of  carbon  compounds  present  and  simul- 
taneously determining  the  presence  of  sulfur  and 
phosphorus.  The  sulfur  and  phosphorus  detected  in 
oil  pollutants  are  correlated  with  flame  ionization 
results  to  give  added  conformation.  (See  also  W72- 
01094)  (Knapp-USGS) 
W72-02334 


PROCEEDINGS  WORKSHOP  ON  TOXIC 
METALS  IN  WATER. 

North  Carolina  Water  Resources  Research  Inst. 
Raleigh;  and  North  Carolina  State.  Dept.  of  Natu- 
ral and  Economic  Resources,  Raleigh. 

Available  from  the  National  Technical  Service  as 
PB-205  176,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  Report  No  57,  UNC-WRRI-71-57,  Au- 
gust 17,  1971.  120  p.  OWRR  A-999-NC  (24). 

Descriptors:  'Metals,  'Heavy  metals,  'Trace  ele- 
ments, 'Monitoring,  'Water  pollution  sources, 
'Pollutant  identification,  'North  Carolina,  Toxici- 
ty, Water  quality  control. 

Identifiers:  'Toxic  metals,  'North  Carolina,  'Toxic 
substances. 

The  objectives  of  this  workshop  were  to  evaluate 
the  state  of  the  art  of  monitoring  for  toxic  metals  in 
the  surface  waters  of  North  Carolina;  the  sig- 
nificance of  present  findings  to  human  health  and 
aquatic  ecosystems;  the  adequacy  of  present  pro- 
grams as  to  coverage,  technology,  and  coordination 
between  monitoring  agencies;  needed  changes  in 
agency  programs,  laws  and  regulations;  and 
research  needs.  Participants  included  representa- 
tives   from    industry,    public    agencies,    and    the 
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academic  community.  Conclusions:  ( 1 )  Informa- 
tion on  uses  of  toxic  metals  is  not  generally  availa- 
ble, (2)  Present  monitoring  practice  for  toxic 
metals  in  water,  sediment,  and  biota  is  inadequate, 
(3)  There  is  need  for  better  coordination  of  moni- 
toring activities  to  make  better  use  of  available 
resources  and  data.  (Howells-North  Carolina) 
W72-02352 


DETERMINATION  OF  LEAD  IN  BIOLOGICAL 
AND  RELATED  MATERIAL  BY  ATOMIC  AB- 
SORPTION SPECTROPHOTOMETRY, 

Cincinnati  Univ.,  Ohio.  Dept.  of  Environmental 

Health. 

D.  W.  Yeager,  E.  W.  Henderson,  and  J.  Cholak. 

Environmental  Science  and  Technology,  Vol   5, 

No.  10,  October  1971,  p  1020-1022,  1  fig,  3  tab,  11 

ref 

Descriptors:  *  Pollutant  identification,  *  Analytical 
techniques,  Chelation,  Iron,  Copper, 

'Sprectrophometry. 

Identifiers:  'Lead,  *Atomic  absorption  spec- 
trophotometry, Interferences,  Zinc,  Bismuth,  Cad- 


A  simple  single  extraction  procedure  applicable  to 
the  atomic  absorption  spectrophotmetric  deter- 
mination of  trace  quantities  of  lead  in  all  types  of 
biological  and  related  material  has  been  developed. 
The  method  involves  the  chelation  of  lead  with  am- 
monium pyrrolidine  dithiocarbamate  (APDC)  at 
pH  8.5  and  extraction  of  the  chelate  into  a  small 
volume  of  methyl  isobutyl  ketone  for  aspiration 
into  the  burner  of  the  instrument.  Potassium  cya- 
nide is  used  to  mask  the  effects  of  iron,  zinc,  and 
copper.  Only  bismuth  and  cadmium  of  the  metal 
ions  that  react  with  APDC  at  pH  8.5  have  been  en- 
countered as  interferences.  Procedures  are  sug- 
gested for  analyzing  materials  containing  large 
quantities  of  bismuth  and  cadmium.  The  method  is 
particularly  useful  for  the  determination  of  lead  in 
the  range  of  0.05  to  20  micro-grams.  It  may  be 
equally  adaptable  to  the  determination  of  bismuth, 
cadmium,  manganese,  antimony,  selenium,  telluri- 
um, and  thallium.  (Goessling-Texas) 
W72-02375 


MEASUREMENT  OF  POLLUTANT  TOXICITY 
TO  FISH-III  SUBLETHAL  EFFECTS  AND  "- 
SAFE"  CONCENTRATIONS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-02380 


ZONAL  CENTRIFUGATION-A  TOOL  FOR  EN- 
VIRONMENTAL STUDIES, 

Oak  Ridge  National  Lab.,  Tenn.  Applied  Physics 

Div. 

W.P.  Bonner,  C.  W.  Francis,  Tsuheo  Tamura,  and 

J.  W.  Amburgey,  Jr. 

Environmental  Science  and  Technology,  Vol  4, 

No.  10,  October  1970,  p  821-825,  5  fig,  I  tab,  10 

ref 

Descriptors:  *Centrifugation,  'Sediments,  'Densi- 
ty.  Clays,  Calcareous  soils,  Physical  properties, 
Flocculation,  'Analytical  techniques,  Separation 
techniques,  X-ray  diffraction,  Electron  microsco- 
py, Ultrasonics,  Pollutant  identification. 
Identifiers:  *lsopychic  point. 

A  laboratory  separation  technique  has  been 
developed  which  neither  alters  nor  destroys  the 
compound  of  interest.  The  method,  zonal  centrifu- 
gation  (Z-C)  involves  preparing  a  continuous  den- 
sity gradient  solution,  layering  the  tests  sample  on 
the  gradient  solution,  and  centrifuging  the  tubes  to 
allow  each  component  to  collect  at  its  isopycnic 
point.  This  particular  method  was  successfully  used 
to  suspend  and  band  environmental  samples  con- 
taining clay  minerals.  A  calcareous  pond  sediment 
was  tested,  and  it  separated  into  five  bands  when 
dispersed  and  banded  in  a  gradient  solution  (densi- 
ty 1.8  to  2.8  g/cc).  A  suspending  agent,  a  polyvinyl- 
pyrrolidone   polymer    (PVPK-30)    was    used    to 


prevent  flocculation  of  the  particles.  Each  of  the 
different  density  layers  was  then  subjected  to  x-ray 
diffraction  and  electron  microscopy  analysis.  These 
analytical  techniques  were  then  able  to  detect 
materials  which  were  not  detected  in  the  unbanded 
samples.  In  addition  to  the  separation  and  identifi- 
cation of  inorganic  components,  this  technique 
produces  nearly  quantitative  separation  of  calcium 
carbonate,  the  presence  or  absence  of  which  dic- 
tates many  chemical  processes.  The  zonal  centrifu- 
gation  process  will  be  a  useful  technique  in 
establishing  these  and  other  environmental  rela- 
tionships. (Lowry-Texas) 
W72-02384 


MONITORING    OF    LOW-LEVEL    VIRUS    IN 
NATURAL  WATERS, 

Texas  Univ.,  Austin.   Environmental  Health  En- 
gineering Research  Lab. 
C.A.  Sorber,  B.  P.  Sagik,  and  J.F.  Malina,  Jr. 
Applied  Microbiology,  Vol  22,  No.  3,  September 
197  l,p  334-338,  4  fig,  2  tab,  13ref 

Descriptors:  *Pollutant  identification,  *Viruses, 
♦Electrolytes,  Analytical  techniques,  Laboratory 
tests,  Hydrogen  ion  concentration,  Tracers,  Water 
quality  control,  Public  health,  'Monitoring. 
Identifiers:  *Polyelectrolytes,  Concentration 
technique. 

Major  epedemics  have  been  attributed  to  water- 
borne  viruses.  Indications  are  that  the  average  per- 
son in  the  United  States  is  afflicted  by  viral  diseases 
during  10%  of  his  life.  The  insoluble  polyelec- 
trolyte  technique  of  concentrating  virus  has  been 
extended  to  extremely  low  virus  concentration 
levels.  The  effectiveness  of  this  method  employing 
a  coliphage  T2  model  was  a  constant  20%  over  the 
range  of  virus  levels  from  103  to  .0001  plaque- 
forming  units/ml.  The  efficiency  of  the  method  is 
dependent  upon  pH  control  during  the  concentra- 
tion phase.  Experiments  determined  that  variations 
in  pH  of  0.3  pH  units  from  the  optimum  of  5.25  for 
the  water  used  in  this  study  resulted  in  significant 
reduction  in  recovery.  Radiotracer  studies  found 
that  although  20-25%  of  the  virus  titer  were 
recovered  and  plated,  it  was  found  that  56%  of  the 
virus  remained  attached  to  the  polyelectrolyte.  No 
evidence  could  be  found  to  verify  that  viable  virus 
remained  in  the  raw  water.  This  technique  satisfies 
the  requirement  to  monitor  the  effectiveness  of 
water  and  wastewater  treatment  in  removing  virus. 
In  addition,  its  potential  as  a  monitoring  technique 
for  low-level  virus  in  raw  water  appears  great. 
(Goessling-Texas) 
W72-02388 


THE  ROLE  OF  BENTHOS  AND  PLANKTON 
STUDIES  IN  A  WATER  POLLUTION  SURVIEL- 
LANCE  PROGRAM, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

J.  B.  Anderson,  E.  B.  Henson,  and  C.  I.  Weber. 
Proceedings,  Industrial  Waste  Conference,  20th, 
May  4,  5,  and  6,  1965.  p275-296,  10  fig,  7  tab,  10 
ref. 

Descriptors:  Water  pollution  sources,  'Plankton, 

♦Benthos,  Worms,  Mollusks,  Insects,  Crustaceans, 

On  site  data  collections,  On  site  tests,  Laboratory 

tests,    Nutrients,    Toxicity,    Sampling,    *Pollutant 

identification. 

Identifiers:  Diversity  index,  Bryozoa. 

There  are  131  sampling  stations  in  the  Water  Pollu- 
tion Surveillance  System  operated  by  local 
cooperating  angencies  and  supervised  by  the  Public 
Health  Service.  Initial  tests  were  conducted  to 
determine  physical,  chemical,  and  biological  pro- 
perties of  the  water  at  these  stations.  In  1962,  the 
program  was  extended  to  include  determinations  of 
the  benthos  and  plankton.  The  data  obtained  in 
useful  in  characterizing  the  quality  of  the  water  at 
the  stations.  Populations  and  population  changes 
can  be  used  to  estimate  levels  of  enrichment  and  to 
detect  influences  of  toxic  materials.  A  continuing 
program   of  regular  sampling   is   very   useful  for 


establishing  normal  population  characteristics  and 
for  detecting  significant  changes  that  are  related  to 
pollution  or  other  water  quality  changes.  Data  on 
benthos  and  plankton  supplement  physical  and 
chemical  data.  The  responses  of  biological  changes 
can  be  detected  and  associated  with  chemical  and 
physical  variations  when  appropriate  and  adequate 
records  are  maintained.  (Goessling-Texas) 
W72-02419 


SURVEILLANCE  FOR         CHLORINATED 

HYDROCARBON  PESTICIDES  IN  SURFACE 
WATERS, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 
A.  W.  Breidenbach. 

Proceedings,  Industrial  Waste  Conference,  20th, 
May  4,  5,  and  6,  1965.  p  248-253,  1  tab,  2  fig,  1 1 
ref. 

Descriptors:  Water  pollution  sources,  'Chlorinated 
hydrocarbon  pesticides,  Surface  waters.  On  site 
data  collections,  Laboratory  tests.  Activated  car- 
bon, Separation  techniques,  Gas  chromatography, 
♦Pollutant  identification,  Sampling,  Analytical 
techniques. 

The  Public  Health  Service  Water  Pollution  Control 
Surveillance  System  includes  131  surface-water 
sampling  stations  on  major  waterways  and  modern 
laboratory  facilities  in  Cincinnati,  Ohio.  Other 
agencies,  federal,  state  and  local,  as  well  as  industry 
and  universities  participate  in  these  activities.  The 
system  provides  data  on  the  nature  and  extent  of 
pollution  of  our  major  waterways.  Chlorinated 
hydrocarbon  pesticides  are  of  particular  im- 
portance to  the  laboratory  because  of  the  toxicity 
to  fish  of  some  members  of  this  group  of  com- 
pounds. Surveillance  for  chlorinated  pesticides  in 
surface  waters  dates  back  to  1959.  The  test 
procedure  involves  filtering  a  fairly  large  sample  of 
water  through  an  activated  carbon  cartridge.  This 
cartridge  is  sealed  and  sent  to  the  laboratory  for 
analysis.  The  advent  of  gas  chromatographic  equip- 
ment, particularly  the  microcoulometric  titration 
and  electron  capture  detectors,  has  permitted  us  to 
identify  smaller  concentrations  in  smaller  samples 
which  greatly  facilitates  our  work.  It  appears  that 
chlorinated  hydrocarbon  pesticides  are  rather 
generally  present  in  surface  waters  in  low  concen- 
trations. These  compounds  show  the  capability  to 
adsorb  on  a  variety  of  solids  and  may  be  expected 
to  be  associated  with  the  suspended  solids  in  the 
water  and  with  the  solids  of  the  benthic  environ- 
ment. (Goesslong-Texas) 
W72-02421 


THE  UPTAKE  OF  P32  AND  CA45  BY  PURE 
AND  MIXED  CULTURES  OF  BACTERIA, 

Howard  Univ.,  Washington,  D.  C. 
M.  M.  Varma,  and  D.  H.  Stonefield. 
Proceedings,  Industrial  Waste  Conference,  21st, 
May3,4,and5,  1966.p  103-116,  11  fig,  12ref. 

Descriptors:  Water  quality  control,  Tracers, 
'Bioindicators,  *E.  coli,  Laboratory  tests, 
Phosphorus,  Calcium,  Absorption,  Correlation 
analysis,  'Bacteria,  'Waste  identification,  'Waste 
assimilative  capacity. 
Identifiers:  'Proteus  vulgaris. 

A  series  of  experiments  have  been  conducted  to 
determine  the  suitability  of  radioactive  tracers  as  a 
quicker  method  of  establishing  the  presence  of  in- 
dicator bacteria.  ESCHERICHIA  coli  and 
PROTEUS  vulgaris  were  used  in  pure  culture  to 
measure  the  uptake  rate  of  Phosphorus-32  and  Cal- 
cium-45.  Similar  tests  were  conducted  using  mixed 
cultures  from  raw  sewage.  Indications  are  that  tests 
using  radioactive  tracers  can  provide  an  indication 
of  the  degree  of  pollution  of  water  in  a  few  hours 
rather  than  the  1 6  hours  to  5  days  required  for  the 
tests  described  in  'Standard  Methods.'  The  results 
indicate:  ( 1 )  there  is  a  good  correlation  between 
the  growth  of  the  indicator  bacteria  and  uptake  of 
phosphorus;  (2)  the  assimilative  capacity  varies 
from  species  to  species;  ( 3 )  two  distinct  rates  of  as- 
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similation  of  the  uptake  of  phosphorus-32  and  cal- 
cium-45  exist,  one  while  the  bacteria  are  in  the  lag 
phase  and  the  other  while  the  bacteria  are  in  the 
logorithmic  growth  phase;  (4)  calcium -4 5  is  not 
readily  assimilated  by  the  bacteria;  and  (5)  the 
release  of  phosphorus  during  the  death  phase  is 
much  slower  than  the  death  rate  of  the  bacteria. 
(Goessling-Texas) 
W72-02424 


COMPOST  STUDIES, 

Department  of  Health,  Education  and  Welfare, 
Washington,  D.  C,  Bureau  of  Solid  Waste  Manage- 
ment. 

R.  D.  Lossin. 

Compost  Science,  Vol  II,  No  6,  November- 
December,  1970.  p  16-17,5  ref. 

Descriptors:  *Solid  wastes,  Analytical  techniques. 

Laboratory    tests,  Color,    'Decomposing   organic 

matter. 

Identifiers:   'Composting,  Starch-iodine  complex, 

Maturation. 

A  simple  and  rapid  test  has  long  been  needed  for 
determining  the  degree  of  decomposition  of  com- 
post. Three  types  of  carbohydrates  are  found  in 
compostable  material:  sugars,  starch,  and  cellulose. 
These  constituents  decrease  with  the  age  of  the 
compost.  By  the  time  the  starch  in  the  organic 
material  has  vanished,  the  compost  has  an  accepta- 
ble appearance  and  odor,  has  passed  its  high  tem- 
perature stage  and  has  reached  its  maximum  pH. 
The  test  proposed  is  based  on  the  formation  of  the 
starch-iodine  complex.  Depending  on  the  form  in 
which  the  starch  is  found,  a  characteristic  color  is 
formed.  Amylose  gives  an  intense  blue-black  color; 
amylopectin  gives  from  light  blue  to  purple  to  red 
colors,  depending  on  the  degree  of  branching;  and, 
glycogen  gives  reddish-brown  colors.  The  color 
sequence  normally  followed  as  the  age  of  the  com- 
post increases  in  blue-black  to  light  blue  to  grey  to 
green  to  yellow.  The  finished  compost  tests  to  a  yel- 
low color.  The  procedures  for  collecting  and 
preparing  the  compost  sample,  extracting  any 
starch  that  might  be  present  and  conducting  the 
test  are  discussed  and  possible  variations  in  the 
results  discussed.  The  starch-iodine  test  offers  a 
quick,  easy  and  relatively  inexpensive  means  of 
determining  the  degree  of  maturation  of  compost. 
More  work  needs  to  be  done  in  testing  this 
procedure  on  different  compost  products  under 
differing  conditions.  (Goessling-Texas) 
W72-02430 


EFFECT  OF  MIXING  ON  BOD  TEST, 

Central  Public  Health  Engineering  Research  Inst., 
New  Delhi  (India).  Delhi  Zonal  Centre. 
S.  K.  Shrivastava,  and  Radha  Charan  Dixit. 
Environ  Health.  12  (4):  334-339.  Illus.  1970. 
Identifiers:  Biological,  Mixing,  Oxygen,  Test. 

Studies  were  carried  out  to  evaluate  the  effects  of 
turbulence  on  BOD  (biochemical  oxygen  demand). 
Results  were  compared  with  those  obtained  by  the 
standard  method.  The  rate  of  BOD  progression  is 
faster  if  turbulence  is  created  during  the  period  of 
incubation.  With  induced  turbulence,  it  was  possi- 
ble to  obtain  ulti-mate  carbonaceous  BOD. -Co- 
pyright 1971,  Biological  Abstracts,  Inc. 
W72-02520 


DETECTION  OF  RESIDUAL  QUANTITIES  OF 
METHURINE  IN  WATER,  (IN  RUSSIAN), 

D.  A.  Soboleva,  and  V.  Makarova. 

GigSanit.  35(11 ):  64-65.  1970. 

Identifiers:     Detection,     Methurine,     Quantities, 

Residual. 

Extraction  of  the  herbicide  methurine  from  water 
samples  with  n-butyl  alcohol  or  n-amyl  alcohol  was 
demonstrated  to  be  very  efficient  (2-6%  error)  and 
suited  for  optical-density  detection  in  amounts  of 
200  mg/IOOml,  but  was  somewhat  less  effective  at 
100  mg/100  ml  (10-25%  error).  Chloroform  was 
not  a  suitable  extractant.-Copyright  1971 ,  Biologi- 
cal Abstracts,  Inc. 


W72-02524 


CALCULATION  OF  SUBSTANCES  IN  RIVERS 
BY  A  FEW  SINGLE  ANALYSES  IN  COM- 
PARISON TO  CONTINUAL  CHEMICAL  STU- 
DIES OVER  A  PERIOD  OF  ONE  YEAR, 
DEMONSTRATED  ON  THE  ARGEN  RIVER,  A 
TRIBUTARY  OF  LAKE  CONSTANCE,  (IN  GER- 
MAN), 

Staatl   Institut   fuer   Seenforschung   und   Seenbe- 
wirtschaftung,  Langenargen  (West  Germany). 
For  primary  bibliographic  entry  see  Field  05B. 
W72-02526 


LISTERIA  MONOCYTOGENES  IN  NATURE, 

Virginia  Commonwealth  Univ.,  Richmond.  Medi- 
cal Coll. 

H.  J.  Welshimer,  and  Jeanette  Donker-Voet. 
Appl  Microbiol.  21  (3):  516-519.  1971. 
Identifiers:  Listeria-Monocytogenes,  Nature. 

Samples  from  12  farms  were  examined  during  2 
successive  spring  and  early  autumn  seasons.  L. 
monocytogenes  was  isolated  from  vegetation  or  soil 
taken  from  1 1  of  the  1 2  farms  and  from  6  of  the  7 
nonagricultural  sites.  A  total  of  27  strains  were  iso- 
lated from  the  19  sites.  The  organism  was  not  iso- 
lated from  any  of  the  autumn  collections.-Copy- 
right  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02537 


ORGANIC  MATTER  AND  MICROFLORA  IN 
THE  UNDERGROUND  WATERS  OF  FERGANA 
(IN  RUSSIAN), 

Z.  I.  Kuznetsova,  and  V.  M.  Shvets. 

Temat  Sb  Vses  Nauch-Issled  Inst  Gridrogeol  Inzh 

Geol.  26.  30-69.  1970. 

Identifiers:     Bacteria,     Fergana,     Flora,     Matter, 

Micro,  Organic,  Underground,  USSR,  Petroleum. 

Results  are  given  of  determinations  of  organic 
matter  and  the  microflora  in  100  samples  of  un- 
derground waters  taken  from  petroleum  deposits 
and  in  the  areas  of  supply  and  discharge.  The  sig- 
nificance of  different  groups  of  organic  substances 
and  bacteria  is  given  with  respect  to  their  use  in 
petroleum  reconnaissance.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02586 


VIRUSES,  A  NEW  POLLUTANT. 

State  of  Illinois,  Lake  Michigan  and  Adjoining 
Land  Study  Commission. 

In:  Report  to  the  Governor  and  the  77th  General 
Assembly,  Vol  II  -  Supporting  Studies,  October 
1971,pl03-112.6ref. 

Descriptors:  'Viruses,  'Human  diseases,  'Public 
health,  'Pollutants,  Diseases,  Sewage  treatment, 
Environmental  sanitation,  Human  pathology, 
Chlorination,  Test  procedures,  Water  supply. 
Identifiers:  'Urban  areas,  Polio,  Meningitis, 
Hepatitis. 

It  is  suggested  that  viruses  represent  a  potential 
hazard  to  public  health  in  urban  areas.  Briefly, 
viruses  enter  waterbodies  through  the  discharge  of 
inadequately  treated  sewage,  these  viruses  can 
cause  a  variety  of  ailments  when  they  enter  the 
human  body,  and  new  techniques  are  being 
developed  to  detect  and  eradicate  such  viruses.  Of 
the  possible  types  of  viruses  which  might  be  found 
in  waterbodies,  those  of  greatest  concern  are  the 
human  pathogenic  viruses  which  infect  the 
digestive  tract,  e.g.  polio,  meningitis,  and  hepatitis. 
It  has  been  suggested  that  sewage  may  be  an  impor- 
tant source  of  viral  contamination  of  waterbodies. 
Many  studies  seem  to  indicate  that  conventional 
sewage  treatment  processes  and  conventional  use 
of  these  processes,  which  involve  the  use  of 
chlorination,  are  not  effective  in  destroying  possi- 
ble disease-causing  viruses.  Part  of  the  difficulty  in 
the  past  with  evaluating  the  risk  involved  in  viral 
contamination  of  waterbodies  has  been  the  inabili- 
ty to  develop  an  adequate  method  of  testing  for 
viruses.  (Davis-Chicago) 


W72-02596 


A  CRITIQUE  OF  THE  EFFECTIVENESS  OF 
WATER  QUALITY  STANDARDS  IN  POLLU- 
TION ABATEMENT. 

State  of  Illinois,  Lake  Michigan  and  Adjoining 
Land  Study  Commission. 

In:  Report  to  the  Governor  and  the  77th  General 
Assembly,  Vol  II  -  Supporting  Studies,  October 
1971, p  l-30.9tab,  1  ref. 

Descriptors:  'Water  quality,  'Standards,  'Lake 
Michigan,  'Water  pollution,  'Water  analysis,  'Pol- 
lution abatement,  Illinois,  Effluents,  Waste  dilu- 
tion, Waste  water  disposal,  Waste  water  treatment, 
Water  pollution  control. 

Identifiers:  'Chicago  metropolitan  area,  'Water 
quality  criteria,  'Effluent  criteria. 

It  is  concluded  that  the  water  quality  criteria  of  the 
State  of  Illinois  are  not  well  considered  and  are  not 
rationally  related  to  their  avowed  purpose.  To 
some  extent  this  may  be  remedied  by  more  strin- 
gent standards.  However,  some  rather  difficult 
computations  must  be  made  concerning  the 
present  and  future  nature  and  amounts  of  effluents 
before  one  can  be  sure  that  water  quality  criteria 
would  work.  A  simpler  solution  might  be  to  set  ef- 
fluent criteria  at  the  acceptable  level  for  the  lake 
water  and  not  bother  about  making  any  average 
computations.  This  is  a  rather  stringent  require- 
ment but  it  may  be  the  only  workable  way  in  the 
long  run  that  water  quality  can  be  preserved.  Two 
factors  may  make  the  stringent  approach  somewhat 
unwieldy.  One  must  determine  what  parameters 
are  to  be  measured  in  determining  acceptable 
water  quality.  Also,  in  setting  an  acceptable  level 
for  each  parameter,  one  must  consider  the  complex 
interactions  between  various  parameters,  some  of 
which  might  not  be  evident  until  an  adverse  effect 
has  already  been  produced,  e.g.  mercury  poisoning. 
A  second  alternative  to  typical  water  quality 
criteria  would  involve  disposal  of  wastewater  in  lo- 
cations other  than  waterbodies.  The  costs  of  total 
disposal  of  wastes  outside  of  waterbodies  may  be 
such  that  some  sort  of  mixed  approach  may  prove 
the  best  alternative.  (Davis-Chicago) 
W72-02600 


A  METHOD  OF  DETERMINING  RESIDUAL 
AMOUNTS  OF  AKRES,  A  NEW  FUNGICIDE,  IN 
CUCUMBERS  AND  DRINKING  WATER  (IN 
RUSSIAN), 

Ail-Union  Research  Inst,  of  Hyg.  Toxic.  Pesticides, 

Polymers,  Plastics,  Kiev  (USSR). 

A.  M.  Shmigidina,  and  M.  A.  Klisenda. 

VopPitan.29(5):91-93.  1970. 

Identifiers:  Akrex,  Chromatography,  Cucumbers- 

D,     Determining,     Drinking,     Fungicide,    Layer, 

Method,  New,  Residual,  Thin. 

A  method  is  proposed  to  determine  residual 
amounts  of  Akrex,  a  new  nitro  phenol  fungicide 
and  acaricide,  with  thin-layer  chromatography.  It  is 
based  on  the  extraction  of  toxic  chemicals  with 
chloroform.  A  system  of  hexane-acetone  solvents 
(4:1)  was  used.  Powdered  Zn  was  added  to  the 
composition  of  the  silica  gel  then  layer.  Concen- 
trated acetic  acid  was  added  to  the  color-forming 
agent.  The  percentage  determination  was  91  plus 
or  minus  10.8  in  cucumbers  and  96  plus  or  minus 
6.8  in  water.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02620 


RAPID  QUANTITATIVE  METHOD  FOR  SAL- 
MONELLA DETECTION  IN  POLLUTED 
WATERS, 

Wisconsin  Univ.,  Madison.  Food  Research  Inst. 
Chu  Ming  Cheng,  William  C.  Boyle,  and  J.  M. 
Goepfert. 

Appl  Microbiol.  21  (4):  662-667.  1971. 
Identifiers:  Detection,  Method,  Polluted,  Quantita- 
tive, Rapid,  'Salmonella. 
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A  procedure  was  developed  for  the  enumeration  of 
salmonellae  in  polluted  waters  using  several  modifi- 
cations of  existing  techniques.  Confirmation  of  sal- 
monellae is  achieved  within  48  hr.  This  procedure 
includes  selective  enrichment  in  M-Tetrathionate 
Broth  (22  plus  or  minus  1  hr),  plating  on  Brilliant 
Green  Sulfa  Agar  (20  plus  or  minus  1  hr),  and  con- 
firmation by  flagellar  (H)  agglutination  of  the 
growth  in  a  mannose-containing  medium  (6  plus  or 
minus  1  hr).  An  incubation  temperature  of  41.5C 
was  used  throughout  this  procedure.  Dilution  to  ex- 
tinction techniques  (most  probable  number)  were 
employed  to  enumerate  salmonellae.  Large  sample 
volumes  were  concentrated  through  the  use  of 
membrane  filters.  This  technique  proved  to  be 
rapid  and  reliable  for  the  enumeration  of  salmonel- 
lae in  water,  wastewater,  and  wastewater  sludges. -- 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-02626 


OXYGEN  UPTAKE  RATES  OF  BENTHAL 
SYSTEMS  BY  A  NEW  TECHNIQUE, 

Tufts  Univ.,  Medford,  Mass. 

N.  B.  Hanes,  and  R.  L.  Irvine. 

Proceedings  Purdue  Industrial  Waste  Conference, 

21,  May  3,  4,  and  5,  1966.  4  tab,  8  fig,  21  ref. 

Descriptors:  *Water  quality,  *Oxygen  demand, 
•Benthos,  *  Measurement,  Self  purification, 
Laboratory  tests,  Temperature,  Oxygen  sag, 
Decomposing  organic  matter. 

During  recent  years,  a  great  public  awareness  and 
concern  of  stream  pollution  and  its  associated 
problems  has  been  evident.  The  benthal  decom- 
position process,  including  oxygen  uptake  due  to 
microbial  respiration  and  its  effects,  has  been 
recognized  as  part  of  this  problem  for  many  years. 
A  study  was  initiated  to  develop  a  simple 
procedure,  requiring  a  minimum  of  time  and  equip- 
ment, to  evaluate  the  total  effect  of  benthal 
deposits  on  the  oxygen  balance  of  a  stream.  The  ap- 
paratus consists  of  an  airtight  reaction  chamber, 
Yellow  Springs  recorder,  precision  oxygen 
analyser,  thermister,  magnetic  stirrer  and  stirring 
bar,  petri  dish,  fine  mesh  aluminum  screen,  rubber 
stoppers  and  incubator.  Benthal  deposits  are 
placed  in  the  reaction  chamber  around  the  petri 
dish  which  contains  the  stirring  bar  and  is  covered 
with  the  fine  mesh  screen.  Dilution  water  of  known 
oxygen  uptake  is  added  to  fill  the  chamber.  Sensing 
elements  are  inserted  through  holes  in  the  lid  and 
the  whole  chamber  is  sealed.  The  incubator  main- 
tains a  constant  reaction  temperature.  Preliminary 
tests  indicate  that:  (1)  the  device  is  a  potentially 
useful  tool  for  measuring  oxygen  demand  of 
benthal  deposits;  (2)  the  results  are  reproducible; 
(3)  the  rate  of  oxygen  uptake  decreases  with  tem- 
perature for  old  benthal  deposits;  and  (4)  the  ox- 
ygen uptake  rate  decreases  with  temperature  in  the 
range  25-200  but  not  in  the  range  20-1 500  for  new 
benthal  deposits.  (Goessling-Texas) 
W72-02680 


A  COMPARISON  OF  MACROINVER- 
TEBRATES  COLLECTED  BY  BASKET  AND 
MODIFIED  MULTIPLE-PLATE  SAMPLERS, 

Upper  Ohio  Basin  Office,  Wheeling,  W.  Va. 
Richard  W.  Fullner. 

J  Water  Pollut  Contr  Fed.  43  (3  Part  1 ):  494-499. 
Illus.  1971  (Fr.,Ger.,  Port,  and  Span.  summ). 
Identifiers:      Basket,      Collected,      Invertebrates, 
Macro,  Multiple,  Plate,  'Samplers. 

Benthic  macroinvertebrates  were  collected  on  the 
Ohio  River  and  several  of  its  major  tributaries  from 
May  to  Oct.  of  1968  using  basket  and  modified 
multiple-plate  samplers.  Data  are  presented  that 
compare  the  effectiveness  of  the  2  types  of  sam- 
plers. It  was  concluded  from  the  study  that  the 
modified  multiple-plate  sampler  is  a  more  con- 
venient sampling  device  than  the  basket  sampler 
and  that  it  is  comparable  to  the  basket  sampler  for 
collecting  benthic  macroinvertebrates  in  large 
streams.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02689 


MICROBIAL      FLORA      OF      POND-REARED 
BROWN  SHRIMP  (PENAEUS  AZTECUS), 
Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Animal  Science. 

C.  Vanderzant,  R.  Nickelson,  and  P.  W.  Judkins. 
Appl  Microbiol.  21  (5):  916-921.  1971. 
Identifiers:        Bacillus,        Brown,       Coryneform, 
Flavobacterium,    Flora,    Microbial,    Micrococci, 
Moraxella,  Penaeus-Aztecus,  Pond,  Pseudomonas, 
Reared,  Shrimp,  Vibrio. 

Agar  plate  counts  and  microbial  types  are  reported 
for  brown  shrimp  reared  in  2-acre  natural 
marshland  and  in  0.5-acre  artificial  ponds  during 
June  to  Oct.  1 970.  Bacterial  counts  of  pond-reared 
shrimp  ranged  from  5  x  10000  to  5.5  x  1000000/g. 
At  final  harvest  in  Oct.,  bacterial  counts  ranged 
from  2  x  100000  to  5.5  x  1000000/g.  In  marsh 
ponds,  bacterial  counts  of  shrimp  and  pond  water 
were  lowest  in  Aug.  when  both  water  temperature 
and  salinity  were  high.  Coryneform  bacteria  and  to 
a  lesser  extent  Vibrio  were  the  predominant  iso- 
lates from  fresh  pond  shrimp.  Shrimp  stored  at  3-5 
C  for  7  days  were  acceptable  as  judged  by  ap- 
pearance and  odor.  Between  7  and  14  days  of 
refrigerated  storage,  bacterial  counts  increased 
sharply  and  about  50%  of  the  samples  became 
unacceptable.  Refrigerated  storage  of  pond  shrimp 
caused  increases  in  coryneform  bacteria  and 
micrococci  and  decreases  in  Vibrio,  Flavobacteri- 
um, Moraxella  and  Bacillus  species.  Pseudomonas 
species  were  not  significant  in  fresh  or  stored  pond 
shrimp.  The  microbial  flora  of  pond  water  usually 
was  dominated  by  coryneform  bacteria,  Flavobac- 
terium, Moraxella  and  Bacillus  species.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02691 


A  RAPID  BIOCHEMICAL  OXYGEN  DEMAND 
TEST  SUITABLE  FOR  OPERATIONAL  CON- 
TROL, 

California  Univ.,  Davis.  Dept.  of  Engineering. 
Michael  K.  Mu His.  and  Edward  D.  Schroeder. 
J  Water  Pollut  Contr  Fed.  43  (2):  209-215.  Illus. 
1971. 

Descriptors:  *  Biochemical  oxygen  demand. 
Identifiers:      Activated,      Biochemical,     Control, 
Operational,  Oxygen,  Rapid,  Sludge,  Test,  Waste, 
Water. 

Operating  parameters  of  the  activated  sludge 
process,  including  loading  rate,  reaction  rate,  cell 
yield,  and  sedimentation  rate  are  used  to  make 
operational  calculations.  All  of  these  require 
knowledge  of  the  biological  oxygen  demand 
(BOD)  being  introduced  into  the  process.  The 
paper  discussed  a  method  of  determining  the  total 
BOD  of  soluble  wastes  using  the  chemical  oxygen 
demand  (COD)  test  and  a  mass  culture  of  cells.  Ex- 
perimental data  and  operational  data  are 
presented.  A  method  of  shortening  the  determina- 
tion time  is  discussed.  The  total  BOD  seems  to  be  a 
valid  and  useful  technique.  It  is  limited,  however, 
by  the  characteristics  of  the  COD  test.  Criteria  for 
improving  test  sensitivity  are  given.  The  method 
should  be  useful  for  nonsoluble  wastes  other  than 
domestic  waste  water. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02709 


PHOSPHORUS-33  AUTORADIOGRAPHY  USED 
TO  MEASURE  PHOSPHATE  UPTAKE  BY  IN- 
DIVIDUAL ALGAE, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 
Labs,  and  Research. 

G.  Wolfgang  Fuhs,  and  Edmondo  Canelli. 
Limnol  Oceanogr.  15  (6):  962-966.  Illus.  1970. 
Identifiers:  *Algae,  Auto,  Centrifugation,  Diatom, 
Filter,    Individual,    Lake,    Measure,    Membrane, 
Phosphate,      Phosphorus-33,      Phyto,      Plankton, 
Radiography,  Techniques,  Uptake. 

Diatoms  from  pure  cultures  and  samples  of  lake 
phytoplankton  were  labeled  with  33P,  and  au- 
toradiographs  were  prepared  after  concentration 
by  centrifuge  and  membrane  filter  techniques. 
Conditions  for  labeling  at  a  suitable  intensity  ( 1-3 


dpm/l,000-micro  3  cell  volume)  were  determined. 
The  method  is  suitable  for  the  detection  of  non- 
specific binding  of  P  by  organic  materials  and  of 
differential  P  uptake  by  members  of  a  mixed  popu- 
lation. It  also  was  used  to  determine  continuity  of  P 
uptake  in  a  cultured  diatom. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02718 


A  RAPID  METHOD  FOR  ARSENIC  ANALYSIS 
OF  SOIL  AND  WATER  BY  ATOMIC  ABSORP- 
TION, 

Air  Force  Armament  Lab.,  Eglin  AFB,  Fla. 
N.  A.  Hamme,  A.  L.  Young,  and  J.  H.  Hunter. 
Available  from  NTIS,  Springfield,  Va.  22151  AD- 
728  628  -  Price  $3.00  (Paper  copy).  Air  Force  Ar- 
mament  Laboratory   Technical   Report  AFATL- 
TR-70-107,  October  1970.  13  p,  2  fig,  4  tab.  Href. 

Descriptors:    'Pollutant    identification,    'Arsenic 
compounds,  'Soils,  'Water,  'Spectrophotometry, 
Chemical  analysis,  Analytical  techniques. 
Identifiers:  'Arsenic  analysis,  Atomic  absorption. 

One  of  the  major  herbicides  used  in  military  pro- 
grams is  dimethylarsinic  acid  (cacodylic  acid).  Its 
use  in  conjunction  with  an  Air  Force  program  of 
testing  aerial  spray  equipment  necessitated  a  rapid 
and  accurate  technique  for  the  determination  of  ar- 
senic in  soil  and  water  at  concentrations  of  approxi- 
mately one  part  per  million.  The  atomic  absorption 
spectrophotometer  was  used.  Ten-gram  soil  sam- 
ples were  placed  in  250-milliliter  Erlenmeyer  flasks 
and  extracted  with  20  milliliters  of  extracting  solu- 
tion (0.10N  hydrochloric  acid,  0.05N  sulfuric  acid, 
and  0.10  grams  carbon  black).  The  samples  were 
mechanically  shaken  for  five  minutes  and  filtered. 
Up  to  93.4%  of  the  arsenic  was  recovered  from 
soils  to  which  known  amounts  of  organic  arsenic 
were  added.  By  concentrating  the  water  samples  by 
a  factor  of  10  or  more,  arsenic  could  be  determined 
down  to  0.05  ppm.  Comparison  of  standards  made 
from  inorganic  arsenic  dissolved  in  dilute  nitric 
acid  with  standards  prepared  from  cacodylic  acid 
and  with  sodium  cacodylate-cacodylic  acid  showed 
excellent  correlation  in  the  range  from  0.5  to  40 
ppm.  The  atomic  absorption  technique  did  not  dif- 
ferentiate between  organic  and  inorganic  arsenic. 
(Woodard-USGS) 
W72-02751 


THE  DETERMINATION  OF  ACCURACY  AND 
PRECISION  LIMITS  FOR  TRITIUM  IN 
WATER, 

Environmental    Protection    Agency,    Winchester, 

Mass. 

F.  E.  Knowles,  Jr.,  and  E.  J.  Baratta. 

Radiological  Health  Data  and  Reports,  Vol  12,  No 

8,  p  405-409,  August  1971.4  fig,  6  tab. 

Descriptors:  'Chemical  analysis,  'Tritium,  'Pollu- 
tant identification,  'Methodology,  'Quality  con- 
trol, Analytical  techniques,  Standards,  Water  pol- 
lution control,  Radioisotopes,  Laboratory  tests. 
Water  quality. 

Identifiers:  'Analytical  methods  (Tritium),  'Stan- 
dard deviation. 

The  procedure  is  described  for  establishing  a  stan- 
dard deviation  value  for  analysis  of  tritium  in  water, 
and  results  of  a  technical  experiment  to  test  the 
validity  of  this  value  are  discussed.  Since  many 
State,  Federal  and  local  laboratories  are  analyzing 
this  radionuclide  on  a  routine  basis,  a  procedure  of 
quality  control  to  assist  in  producing  comparable 
and  accurate  data  is  necessary.  As  more  nuclear 
power  reactors  and  nuclear  fuel  reprocessing  plants 
become  operative,  tritium  will  be  introduced  into 
the  environment  in  greater  quantities.  Therefore, 
other  agencies  are  preparing  for  tritium  analysis 
capability  and  will  be  depending  upon  this  quality 
control  program  to  assess  equipment  and  sample 
preparation  capabilities.  A  standard  deviation  of  10 
percent  for  single  determinations  for  values  equal 
to  or  greater  than  5  nanocuries  per  liter  was 
established  by  assessing  data  from  a  tritium  cross- 
check program  conducted  by  the  Analytical  Quali- 
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ty  Control  Service  of  the  Office  of  Radiation  Pro- 
grams   Environmental    Protection    Agency.    The 
technical  experiment  results  confirmed  this  value. 
(Woodard-USGS) 
W72-02765 


A  COMPARISON  OF  MACROSCOPIC  AND 
MICROSCOPIC  INDICATORS  OF  POLLUTION, 

Oklahoma  Univ.,  Univ.  of  Norman.  Dept.  of  Civil 
Engineering;  and  Oklahoma  Univ.,  Norman.  Dept. 
of  Environmental  Science. 

James  D.  Gallup,  James  M.  Robertson,  and  Leale 
E.  Streebin. 

Proc  Okla  Acad  Sci.  50:  49-56.  Illus.  1970. 
Identifiers:     Bio,     Diatoms,     *  Indicators,     Inver- 
tebrates, Macro,  Macroscopic,  Mass,  Microscopic, 
Pollution ,  Streams,  Test. 

The  most  efficient  parameter  to  assess  pollution  in 
streams  receiving  organic  waste  material  is  the 
benthic  macroinvertebrate  stream  community. 
Benthic  organisms  are  more  fixed  in  habitat  than 
are  diatoms.  Both  groups  of  organisms  can 
adequately  express  the  state  of  a  stream  with 
respect  to  pollution.  Diatoms  are  sensitive  to  waste 
and  are  immediately  affected  by  it.  Benthic  organ- 
isms reveal  both  present  and  past  environmental 
conditions,  whereas  diatoms  reveal  only  present 
environmental  conditions.  Equations  to  express 
community  diversity  in  the  stream  were  evaluated. 
The  simple  biomass  test  was  satisfactory  in 
representing  changes  in  stream  conditions.  The 
similarity  index  performed  better  than  other  in- 
dexes examined  and,  although  somewhat  difficult 
to  produce,  it  may  be  the  best  way  to  compare  sta- 
tions on  different  streams  because  it  can  correlate 
the  number  of  groups  common  to  any  2  stations.— 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-02785 


ACTIVATION  ANALYSIS  OF  POLLUTED 
RIVER  WATER  (IN  JAPANESE), 

Radiation  Center  of  Osaka  Prefecture,  Osaka 
(Japan). 

Tetsuo  Mamuro,  Yatsuka  Matsuda,  Akira 
Mizohata,  Takayuki  Takeuchi,  and  Akira  Fujita. 
Radioisotopes.  20  (3):   111-116.  Illus.   1971.  En- 
glish summary. 

Identifiers:  'Activation,  Computer,  Gamma-Ray, 
Mine,  Polluted,  River,  Spectrometry,  Tungsten, 
Waste  water. 

Instrumental  neutron  activation  analysis  by 
gamma-ray  spectrometry  with  a  high  resolution  Ge 
(Li)  detector  followed  by  spectrum  analysis  with  an 
electronic  computer  was  applied  to  elemental  anal- 
ysis of  a  river  water  sample  which  was  collected  in 
river  water  into  which  pour  liquid  wastes  from  a 
tungsten  mine,  and  the  concentrations  of  31  ele- 
ments were  determined.  Among  the  elements  were 
some  which  are  regarded  as  important  environmen- 
tal pollutants,  such  as  Cd,  As,  Sn  and  Cr.  Such  in- 
strumental neutron  activation  analysis  is  quite  use- 
ful for  elemental  analysis  of  polluted  river  water. 
The  presence  of  U  was  found  by  detecting  239Np. 
Fluorescence  X-ray  analysis  revealed  the  presence 
of  Mo  and  Sr,  but  the  concentrations  of  these  2  ele- 
ments could  not  be  determined  by  the  present  ac- 
tivation analysis.  The  study  was  not  limited  to 
heavy  metals.  Information  on  the  concentrations  of 
many  elements  will  be  useful  when  comparing  the 
elemental  compositions  of  different  river  water 
samples  and  attempting  to  determine  the  charac- 
teristic quality  of  a  polluted  river;  it  therefore  may 
provide  basic  data  for  establishing  long  term  con- 
trol against  river  water  pollution. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02786 


PHYTOPLANKTON    SAMPLING     WITH    THE 
SEDGWICK-RAFTER  CELL, 

Darling  (Ira  C.)  Center  for  Research  Teaching  and 

Service,  Walpole,  Me. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-02792 


BACTERIAL      AND     FUNGAL      FLORA     OF 
SEAGULL  DROPPINGS  IN  JERSEY, 

Jersey  General  Hospital,  St.  Helier  (England). 
J.  Cragg,  and  Y.  M.  Clayton. 

Journal  of  Clinical  Pathology,  Vol  24,  No  4,  p  3 1 7- 
319,  1971.  12ref. 

Descriptors:  'Animal  wastes  (Wildlife),  'Bacteria, 
'Fungi,  Waste  identification,  E.  coli,  Streptococ- 
cus,    Yeasts,     Salmonella,     Shigella,     Seashores, 
Sampling,  Laboratory  tests,  Gulls. 
Identifiers:  'Seagull,  Mycology,  Jersey. 

In  Jersey  166  fresh  and  122  dried  seagull  droppings 
were  obtained  and  studied  locally  and  in  London 
for  the  presence  of  bacteria  and  fungi  of  potentially 
pathogenic  nature.  There  were  no  salmonella  or 
shigella  bacteria  isolated  from  the  two  groups  but 
there  was  a  high  proportion  of  Candida  albicans 
obtained  from  the  fresh  material  (21.7%)  and  only 
1 .6%  from  the  dry  faeces.  Cryptococcus  neofor- 
mans  and  Histoplasma  capsulatum  were  not  found 
in  either  the  dry  or  fresh  droppings.  The  normal 
bacterial  and  fungal  flora  of  the  seagull  was 
established  and  it  is  considered  that  the  C.  albicans 
in  fresh  gull  droppings  would  not  materially  in- 
crease albicans  infections  in  man.  (Bundy-Iowa 
State) 
W72-02836 


MODELING  FEEDLOT  RUNOFF  POLLUTION 
I.  ANALOG  SIMULATION, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemical 
Engineering. 

S.  F.  Kang,  L.  T.  Fan,  E.  S.  Lee,  and  L.  E.  Erickson. 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  13,  No  6,  p  858-869,  Nov-Dec 
1970.  11  fig,  3tab,26ref.  FWPCA  WP-0141-02. 

Descriptors:  'Farm  waste,  Confinement  pens, 
Computer  model,  Analog  computer,  Analog 
models,  Simulation  analysis,  Runoff,  Water  pollu- 
tion, Infiltration,  Cattle. 

Identifiers'.  'Dimensional  analysis.  Dynamic 
modeling,  Feedlot. 

The  purpose  of  the  investigation  outlined  is  to  in- 
vestigate (feedlot  runoff)  a  more  realistic  model; 
namely,  a  dynamic  model  represented  by  a  set  of 
nonlinear  differential  equations  using  analog  com- 
puter simulation.  Since  the  feedlot  runoff  system 
does  not  generally  remain  at  steady  state,  a  dynam- 
ic model  can  represent  the  system  more  realisti- 
cally than  a  static  model.  For  a  system  of  three 
parameters,  fitting  data  by  an  analog  simulation 
can  be  used  effectively  when  high  accuracy  is  not 
required.  However,  for  a  complex  system  with  a 
large  number  of  unknown  parameters,  the  analog 
simulation  approach  can  be  very  tedious  and  time 
consuming.  The  quasi-linearization  technique  is 
shown  to  be  a  useful  tool  for  estimating  parameters 
in  a  feedlot  runoff  system.  The  advantage  of  the 
quasilinearization  technique  is  that,  if  the  process 
converges,  it  converges  quadratically.  This 
technique  has  been  proved  useful  not  only  in 
parameter  estimation,  but  also  in  solving  nonlinear 
boundary  value  problems  in  partial  and  ordinary 
differential  equations.  The  quasilinearization 
technique  also  has  disadvantages;  two  of  the  most 
important  ones  are  the  ill-conditioned  problems 
and  the  convergence  problem.  (Bundy-lowa  State) 
W72-02846 


A  THIN-LAYER  CHROMATOGRAPHIC 
PROCEDURE  FOR  THE  DETECTION  IN  SOILS 
AND  WATERS  OF  HERBICIDE  RESIDUES 
COMMONLY  USED  IN  SASKATCHEWAN, 

Regina  Research  Station  (Saskatchewan). 
Allan  E.  Smith,  and  Anne  Fitzpatrick. 
JChromatogr.  57  (2):  303-308.  Illus.  1971. 
Identifiers:  Canada,  Chromatographic,  Detection, 
Herbicide,         Layer,        Procedure,        Residues, 
Saskatchewan,  Soils. 

A  thin-layer  chromatographic  procedure  has  been 
developed  for  the  rapid  detection  of  19  herbicides 
commonly  used  in  Saskatchewan.  Thus  atrazine, 
barban,    bromoxynil,   dalapon,   dicamba,   diuron, 


linuron,  MCPA,  MCPB,  MCPP,  monuron, 
picloram,  simazine,  trifturalin,  2,4-D,  2,4-DB,  2,4- 
DP,  2,4, 5-T  and  TBA  can  be  collectively  detected 
in  soils  at  the  1  ppm  level  and  in  natural  waters  at 
the  0.1  ppm  level  .-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02924 


FAECAL  COLIFORM  BACTERIA:  IS  A  NA- 
TIONAL STANDARD  APPLICABLE  TO  THE 
WELLINGTON  AREA, 

Wellington  City  Corp.  (New  Zealand). 

I.  L.Vidal,  and  A.  A.Collins. 

N  Z  J  Mar  Freshwater  Res.  4  (4):  445-455.  1970. 

Identifiers:       America,       Applicable,       Bacteria, 

Coliform,  Fecal,  Human,  Method,  National,  New 

Zealand,  North,  Number,  Probable,  Recreational, 

Standard,  Wellington  (NZ). 

The  suggested  new  standard  of  recreational  water 
is  a  median  fecal  coliform  index  of  200/100  ml  with 
a  maximum  value  of  400/100  ml.  Fecal  coliform 
sub-group  bacteria  are  the  best  indicator  of  fecal 
pollution;  the  membership  of  this  sub-group  is  men- 
tioned. Inherent  inaccuracies  of  the  Most  Probable 
Number  (MPN)  method  of  assessing  bacterial 
populations  discussed,  such  as  experimental  varia- 
tions with  different  cultural  media,  and  errors  in  in- 
terpretation of  results.  In  N.  AMERICA,  AN  MPN 
for  the  total  coliform  group  of  1000/100  ml  in- 
dicates a  fecal  coliform  sub-group  MPN  of  200/100 
ml.  The  usual  ratio  of  fecal  coliforms:  coliform 
group  bacteria  is  typically  1 : 1  in  fresh  and  marine 
waters  of  the  Wellington  region;  a  more  attainable 
standard  would  be  500  fecal  coliforms/100  ml.  In 
ratios  quoted,  'coniform  group'  means  the 
remainder  of  the  coliform  group  excluding  fecal 
coliforms.  The  ratio  is  different  in  other  parts  of 
New  Zealand;  in  Auckland,  for  example,  the  ratio 
is  close  to  that  found  in  the  USA.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02933 


AIRBORNE    FLUORIDE    IN    THE    LAKE    ST. 
CLAIJ*:  DETROIT  RIVER  AREAS, 

G.  L.  Waldbott. 

Fluoride.  4(2):  93-96.  Map.  1 97 1 . 

Identifiers:  Airborne,  Detroit,  Fluoride,  Gladiolus- 

M,  Human,  Lake,  Monitor,  River,  Saint-Clair. 

A  study  concerned  with  air  pollution  in  the  Lake 
St.  Clair -Detroit  River  area  was  undertaken  by  a 
special  board  at  the  request  of  the  'International 
Joint  Commission'  representing  the  governments  of 
USA  and  Canada.  A  limited  survey  for  atmospheric 
F-  yielded  concentrations  of  0.16  to  2.9  ppb.  In 
comparison,  the  highest  level  obtained  by  the  Na- 
tional Air  Sampling  Network  in  1966  and  1967  was 
2.4  ppb.  Gladioli  planted  at  5  locations  showed  F- 
levels  up  to  50  ppm.  Tip  and  margin  burns  oc- 
curred within  5  wk  after  the  gladioli  were  planted. 
The  sources  of  F-  emission  were  not  determined. 
Such  variables  as  duration  and  continuity  of 
sampling,  heighth  of  sampling  stations  and  their 
distance  from  the  emitting  sources,  F-  levels  in  soil 
and  edibles  grown  in  the  respective  area  should  be 
considered  in  order  to  apply  the  above  findings  to 
the  evaluation  of  health  effects  of  F-  emissions 
upon  humans.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02936 

5B.  Sources  of  Pollution 


THE  RATE  OF  OXIDATION  OF  PETROLEUM 
PRODUCTS  IN  WATER  WITHOUT  ADDITION 
OF  NITROGEN, 

A.  I.  Iz'yurova. 

Available  from  the  National  Technical  Information 
Service,  Springfield  Va,  22151  as  AD-729  183  for 
$3.00  in  paper  copy,  $0.95  in  microfiche.  Ministry 
of  Defence  Naval  Scientific  and  Technical  Infor- 
mation Centre  Report,  1971.  7  p,  2  tab.  (Reprint 
from  Gigiena  i  Sanitariya,  vol  7,  p  12-17,  1952  - 
Translation  No  2474,  July  1971). 
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Descriptors:  *Water  pollution  sources,  *Oxidation, 
•Oily      water,      *Time,      Nitrogen,      Analytical 
:echniques,     Phosphorus,     Oil-water     interfaces, 
Chemical  reactions,  Nutrients. 
identifiers:  *Oxidation  rate,  Petroleum  products. 

["he  process  of  bacterial  oxidation  of  petroleum 
products  in  water  in  the  presence  of  an  adequate 
(uantity  of  phosphorus  and  potassium  can  take 
ilace  without  supplementary  addition  of  nitrogen, 
ipparently  because  of  fixation  of  atmospheric 
litrogen.  When  nitrogen,  phosphorus  and  potassi- 
im  are  added,  the  oxidation  of  petroleum  products 
>n  the  surface  of  the  water  under  laboratory  condi- 
ions  occurs  within  1-2  months;  without  introduc- 
ion  of  nitrogen,  the  rate  of  oxidation  is  4  times  as 
;low.  For  slow  rates  of  oxidation  of  petroleum 
>roducts,  for  example  when  they  are  at  the  bottom 
)f  the  vessel,  the  rate  of  oxidation  in  the  presence 
)f  phosphorus  and  potassium  does  not  depend  on 
he  addition  of  nitrogen.  A  lack  of  phosphorus  (30 
imes  less  than  necessary  for  a  continuous  process) 
n  the  presence  of  the  remaining  nutrients  gives  rise 
o  a  reduction  in  the  rate  of  oxidation  of  petroleum 
>roducts  in  water  by  approximately  10  times. 
Woodard-USGS) 
W72-02257 


effectiveness  and  persistence  of 
iromacil  and  karbutilate  applied 
using  fixed-  and  rotary-wing  air- 
:raft, 

rexas  A  and  M  Univ.,  College  Station.  Dept.  of 

lange  Science. 

-or  primary  bibliographic  entry  see  Field  04A. 

W72-02267 


CIRCULATION  AND  WATER  MOVEMENT  IN 
LAKE  ERIE, 

Department  of  Energy,  Mines  and  Resources,  Ot- 

awa  (Ontario).  Inland  Waters  Branch. 

For  primary  bibliographic  entry  see  Field  02H. 

IV72-02277 


HYDROLOGY  OF  THE  PLEISTOCENE  SEDI- 
MENTS IN  THEWYOMING  VALLEY,  LU- 
ZERNE COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  Pa. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-02303 


^RECONNAISSANCE  OF  STREAMFLOW  AND 
FLUVIAL  SEDIMENT  TRANSPORT,  INCLINE 
VILLAGE  AREA,  LAKE  TAHOE,  NEVADA, 
FIRST  PROGRESS  REPORT,  1970, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02329 


PREDICTION  OF  WATER  MOVEMENT 
THROUGH  SOILS-A  FKST  STEP  IN  WASTE 
rRANSPORT  ANALYSIS, 

Batelle   Memorial   Inst.   Richland,   Wash.   Pacific 

Northwest  Lab. 

R.  W.  Nelson,  and  J.  R.  Eliason. 

Proceedings,  Industrial  Waste  Conference,  21st, 

May  3,4,  and  5,  1966.  p  744-758,  4  fig,  3  tab,  9  ref. 

Descriptors:    *Groundwater   movement,   ♦Mathe- 
matical models,  *Waste  water  disposal,  Soil  pro- 
perties, Diffusion,  Flow  water,  Forecasting,  Water 
pollution  sources,  Path  of  pollutants. 
Identifiers:  Hydrodynamic  dispersion. 

The  balance  between  public  health  and  economy  of 
wastewater  disposal  can  be  realistically  evaluated 
only  by  knowing  prior  to  disposal  the  effects  and 
hazards  involved.  Such  evaluations  should  rest  on  a 
sound  knowledge  of  basic  scientific  phenomena 
rather  than  intuitive  and  subjective  observations 
and  estimates.  This  paper  relates  recent  theoretical 
advances  in  describing  the  flow  of  fluids  in  porous 
media  to  problems  involving  the  transport  of  pollu- 
tants through  soils.  There  are  three  broad  phases  of 
analysis  involved  in  predicting  contaminant  trans- 


port through  porous  media:  Macroscopic  fluid 
flow;  Microscopic  flow;  and,  Reactions  of  contami- 
nants with  the  media.  Only  the  first  phase  is 
discussed  in  detail  here.  Macroscopic  flow  analysis 
considers  the  large  effects  of  the  flow  system  such 
as  paths  of  flow,  flow  rates,  velocity  distribution, 
travel  times  and  any  other  physical  aspect  of  in- 
terest in  the  macroscopic  flow  system.  The  various 
elements  of  macroscopic  flow  systems  are 
discussed  and  their  impact  on  problem  of  water 
transport  through  soil  systems  are  presented.  The 
result  of  this  mathematical  formulation  is  a  model 
which  allows  the  prediction  of  arrival  time  of  water 
injected  at  a  given  point  at  another  specified  point 
in  the  system.  The  relationship  between  this  paper 
and  other  phases  of  analysis  is  discussed.  (Goess- 
ling-Texas) 
W72-02415 


THE  ROLE  OF  BENTHOS  AND  PLANKTON 
STUDIES  IN  A  WATER  POLLUTION  SURVIEL- 
LANCE  PROGRAM, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-02419 


SURVEILLANCE  FOR  CHLORINATED 
HYDROCARBON  PESTICIDES  IN  SURFACE 
WATERS, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-02421 


FIRST  REPORT  OF  THE  LAKE  MICHIGAN, 
AND  ADJOINING  LAND  STUDY  COMMISSION 
OF  THE  STATE  OF  ILLINOIS. 

State   of  Illinois,   Lake   Michigan   and   Adjoining 

Land  Study  Commission. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02459 


NITRATE  CONTAMINATION  OF  GROUND 
WATER  IN  THE  NEEPAWA-LANGRUTH  AREA 
OF  MANITOBA, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science. 
R.  A.  Hedlin. 

Can  J  Soil  Sci.  51(1):  75-84.  Illus.  1971. 
Identifiers:  Canada,  Contamination,  Globinemia, 
Ground,  Hemo,  Infant,  Langruth,  Manitoba,  Met, 
Neepawa,  Nitrate,  Ruminant. 

Reports  of  methemoglobinemia  of  bottle-fed  in- 
fants and  nitrate  poisoning  of  ruminants  prompted 
an  investigation  of  the  cause  and  distribution  of 
high  levels  of  nitrate  in  ground  water.  The  problem 
was  of  common  occurrence  in  areas  where  surface 
deposits  consist  of  about  2-4  m  of  sandy-textured 
material  overlying  less  permeable  lacustrine  clay  or 
clay  loam  till.  Although  appreciable  amounts  of 
nitrate  move  to  the  ground  water  in  fallow  fields,  a 
very  high  nitrate  concentration  occurs  only  in  and 
around  farmstreads  or  in  the  vicinity  of  towns  and 
villages  where  human  and  animal  wastes  are  con- 
centrated. Ground  water  in  the  sites  investigated 
moved  laterally  in  a  northeasterly  direction,  and  a 
dilution  of  nitrate  was  observed  in  the  slowly  mov- 
ing ground  water  to  a  level  of  less  than  10  ppm 
within  about  1/10  km  in  that  direction.  In  contrast, 
ground  water  closely  adjacent  to  the  western  and 
southern  boundaries  of  the  farmsteads,  being  up- 
grade from  the  source  of  contamination,  was  free 
from  toxic  quantities  of  nitrate.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02510 


METHYLMERCURY:  HALF-TIME  OF 

ELIMINATION     IN     FLOUNDER,    PIKE    AND 
EEL, 

Helsinki  Univ.  (Finland).  Dept.  of  Radiochemistry. 
T.  Jarvenpaa,  M.  Tillander,  and  J.  K.  Miettinen. 
Suo  Kern  B.  43  ( 1 1 ):  439-447.  Illus.  1970. 


Identifiers:  Anguilla-Vulgaris,  Eel,  Elimination, 
Esox-Lucius,  Flounder,  Gamma,  Half-Time,  Mer- 
cury, Methyl,  Pike,  Pleuronectes-Flesus,  Spec- 
trometer. 

203Hg-labelled  methymercury,  as  the  ionic  form 
nitrate,  and  as  a  protein-bound  form,  was  applied 
perorally,  and  as  the  ionic  form,  injected  i.m.  to  3 
pecies  of  fish,  flounder  (Pleuronectes  flesus), 
(Esox  lucius)  and  (Anguilla  vulgaria)  and  its  rate  of 
elimination  was  determined  by  'whole-body 
counting'  the  live  fish  for  100  days  in  a  gamma 
spectrometer.  Both  forms  of  methylmercury  gave 
flounder  and  pike  rather  similar  half-times, 
between  640  and  780  days,  but  i.m.  injection  gave 
to  flounder,  1 .200  plus  or  minus  400  days.  For  eel, 
the  proteinate  gave  perorally  910  days,  the  ionic 
form  both  perorally  and  i.m.,  1.030  days. --Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-02517 


DIURNAL  VARIATIONS  IN  THE 

PHYSICOCHEMICAL  CHARACTERISTICS  OF 
SEWAGE  AT  JAIPUR, 

Central  Public  Health  Engineering  Research  Inst., 

Nagpur  (India). 

K.  L.  Saxena,  R.  S.  Nagabushana,  P.  Kurmaran,  M. 

S.  Olaniya,  and  W.  G.  Nawlakhe. 

Environ  Health.  12  (4):  31 1-322.  Illus.  1970. 

Identifiers:  Diurnal,  India,  Jaipur,  Physiochemical, 

Sewage,  Variations. 

The  variations  in  flow  and  quality  of  sewage  from 
the  Southern  Sewage  Farm  and  the  Northern  Farm 
were  studied.  The  coefficients  of  fluctuation  in 
flow,  BOD  (biological  oxygen  demand)  and 
suspended  solids  for  sewage  at  the  Southern  and 
the  Northern  Sewage  Farms  were  0.51,  698,  527 
ppm  and  0.63,  483ppm,  410  ppm  respectively.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02522 


CALCULATION  OF  SUBSTANCES  IN  RIVERS 
BY  A  FEW  SINGLE  ANALYSES  IN  COM- 
PARISON TO  CONTINUAL  CHEMICAL  STU- 
DIES OVER  A  PERIOD  OF  ONE  YEAR, 
DEMONSTRATED  ON  THE  ARGEN  RIVER,  A 
TRIBUTARY  OF  LAKE  CONSTANCE,  (IN  GER- 
MAN), 

Staatl   Institut   fuer   Seenforschung   und   Seenbe- 
wirtschaftung,  Langenargen  (West  Germany). 
U.  Unger. 

SchweizZ  Hydrol.  32  (2):  453-474.  Illus.  1970.  En- 
glish summary. 

Identifiers:  Analyses,  Argen,  Calculation,  Chemi- 
cal, Chloride,  Constance,  Continual,  Germany, 
Lake,  Nitrate,  Organics,  Over,  Period,  Relation- 
ship, River,  Rivers,  Substances,  Tributary,  West, 
Year. 

From  May  1967  to  May  1968  samples  were  taken 
from  the  mouth  of  the  Argen  River.  Within  24  hr 
periods,  sample-bottles  were  replaced.  P,  am- 
monia, nitrate,  organic  nitrogen  in  solution, 
chloride  and  the  organic  matters  (oxidizable  by 
permanganate)  were  analyzed;  on  the  basis  of  these 
the  yearly  loads  of  substances  were  calculated.  The 
relation  between  transported  substances  and  water 
level  was  studied:  high  water  of  about  60  m3/s  oc- 
curred only  on  9  days  during  the  whole  year  and 
transported  about  20%  of  the  total  load  of  sub- 
stances, except  nitrate  and  chloride.  At  the  same 
time  the  water-freight  was  only  10.3%  of  the 
amount  during  the  year;  nitrate  and  chloride  were 
nearly  the  same.  At  low  and  middle  water,  increas- 
ing water-levels  also  caused  much  higher  concen- 
trations and  loads  of  substances  than  normal.  The 
influence  of  wastewater  produced  2  maxima  of  pol- 
lution weekly,  a  greater  one  on  Fridays  and  Satur- 
days and  a  smaller  one  on  Tuesdays  and  Wed- 
nesdays; were  found  on  Sundays.  Comparative  stu- 
dies show  that  the  yearly  loads  of  substances  can- 
not be  calculated  on  the  basis  of  the  water 
discharge-line,  known  through  long  years  of  mea- 
surements. The  loads  cannot  be  calculated  by 
analyzing  only  a  few  unspecified  samples.  To  calcu- 
late the  yearly  loads  a  new  method  was  developed. 
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On  the  basis  of  this,  10  to  20  samples/yr  suffice  to 
calculate  the  yearly  loads  of  substances  with  a  mar- 
gin of  error  of  below  10%.  Samples  must  be 
analyzed  at  all  characteristic  water-levels,  espe- 
cially during  high  water  situations.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02526 


THE  VALUE  OF  STREPTOCOCCUS  FAECALIS 
AS  AN  INDICATOR  BACTERIUM  IN  HEAVILY 
POLLUTED  WATER, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Hygiene. 

E.  Fjerdingstad. 

SchweizZ  Hydrol.  32  (2):  429-438.  1970. 

Identifiers:  Bacterium,  Growth,  Heavily,  Indicator, 

Media,  Polluted,  Streptococcus-Faecalis, 

Streptococcus-Faecium. 

Experiments  on  cultivation  in  various  media,  and 
under  various  experimental  conditions  of  S.  fae- 
calis  isolated  from  heavily  polluted  localitites  are 
described.  It  is  probable  that  it  is  not  the  high  incu- 
bation temperature  (45  C)  which  is  the  reason  for 
the  low  counts  found  on  cultivation  in  standard 
sodium-azide  medium,  but  the  fact  that  S.  faecalis 
which  has  been  adapted  to  growth  in  sodiumazide 
medium  cannot-or  can  only  with  difficulty-grow 
when  transferred  into  MacConkey  medium  (con- 
firmatory test).  Hajna's  BAGG  medium,  which 
contains  glycerol,  is  the  only  tested  medium  which 
yields  reliable  counts  from  heavily  polluted  locali- 
ties. In  experiments  with  identification  tests  to 
separate  the  2  human  streptococci  S.  faecalis  and 
S.  faecium,  strains  often  failed  to  grow  under  one 
or  more  of  the  tolerance  conditions.  In  routine 
work,  streptococci  growing  at  incubation  tempera- 
tures of  10  and  45  C  may  be  considered  identical  S. 
faecalis  and  those  at  10  and  50  C  as  identical  to  S. 
faecium.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02528 


THERMAL  LOADING  IN  THE  MARINE  DIS- 
TRICT, 

New  York  State  Dept.  of  Environmental  Conserva- 
tion, Albany. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-02530 


SANITARY  BACTERIOLOGICAL  INVESTIGA- 
TIONS OF  THE  COASTAL  SEA  WATER 
AROUND  THE  NORTH  SEA  ISLAND  OF  SYLT, 
(IN  GERMAN), 

Kiel  Univ.  (West  Germany).  Institut  fuer  Biokli- 
matologie  und  Meeresheilkunde. 
J.  Peters. 

Helgolaender  Wiss  Meeresunters.  21  (3):  310-319. 
Maps.  1970.  English  summary. 
Identifiers:  Bacteriological,  Coastal,  Escherichia- 
Coli,  Island,  North,  Recreation,  Sanitary,  Sea,  Sylt. 

The  island  of  Sylt  is  one  of  the  most  important 
recreation  centers  in  the  German  part  of  the 
southern  North  Sea.  As  in  other  islands,  the  sewage 
of  its  several  villages  is  led  directly  into  the  sea  area 
('Wattenmeer')  between  the  island  and  the  con- 
tinental coast.  During  1967  and  1968  the  occur- 
rence of  sewage  pollution  at  the  beaches  was  ex- 
amined. In  order  to  estimate  the  water  quality  for 
bathing,  the  sanitary  water  control  in  Germany 
conventionally  determines  certain  chemical  quali- 
ties as  well  as  the  general  number  of  bacteria  and 
the  coli-titer  of  the  water  samples.  Around  the 
island  of  Sylt  testing  of  225  samples  revealed  that 
the  upper  limit  of  the  bacterial  number  and  of  the 
coli-titer  is  not  reached,  neither  at  the  open  sea 
beach  (bathing  site),  nor  at  the  'Wattenmeer' 
coast,  except  in  narrow  districts  left  and  right  of  the 
sewage  outlets  of  the  4  sewage  plants.  Comparison 
of  the  coli-titer  of  samples  taken  synchronously  at 
different  points  of  the  coast  show  that  there  is  obvi- 
ously a  tidal  drift  of  sewage-contaminated  waters 
from  the  'Wattenmeer'  to  the  open  sea  beach. 
Seasonal  differences  exist  between  general  bacteri- 
al number  and  concentration  of  coli  bacteria.  The 
general  number  of  bacteria  depends  on  the  concen- 


tration of  organic  matter  in  the  water  while  the  ab- 
solute number  of  sewage  bacteria  can  be  estimated 
by  means  of  the  coli-titer  only.  The  capacity  of  self- 
purification  of  sea  water  manifests  itself  in  the 
abundance  of  its  bacteria  (mostly  endemic  marine 
forms).  Escherichia  coli  and  the  coli-form  bacteria, 
however,  are  real  sewage  bacteria;  their  numbers 
must  be  carefully  checked,  since  they  indicate  that 
human  pathogenic  bacteria  may  be  present  in  the 
water  as  well.— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02533 


COLIFORMS  AND  FECAL  COLIFORMS  IN  AN 
OYSTER-GROWING  AREA, 

Food  and  Drug  Administration,  Dauphin  Island, 

Ala.,  Gulf  Coast  Technical  Service  Unit. 

Maynard  W.  Presnell,  and  John  J.  Miescier. 

J  Water  Pollut  Contr  Fed.  43  (3  Part  1):  407-416. 

Map.  1971. 

Identifiers:  Bayou,  Coliforms,  Commercial,  Fecal, 

Food,  Growing,  Oyster,  Salmonella. 

A  study  was  conducted  of  the  levels,  possible 
sources,  and  sanitary  significance  of  coliform  and 
fecal  coliform  bacteria  in  water,  soil,  bird  and 
animal  feces  in  an  oyster-growing  bayou.  Soil  sam- 
ples and  all  fecal  samples  also  were  examined  for 
Salmonella.  Coliform  and  fecal  coliform  organisms 
were  present  in  water  and  soil  from  obviously  pol- 
luted areas  and  in  areas  classed  as  unpolluted  in  a 
recent  sanitary  survey.  High  coliform  counts  in  soil 
samples  indicate  that  the  soil  may  serve  as  a  reser- 
voir that  contributes  to  the  coliform  and  fecal 
coliform  count  of  adjacent  waters.  Coliform  counts 
of  bayou  waters  were  of  such  magnitude  that  the 
waters  would  have  been  unsuitable  for  harvesting 
of  oysters  for  marketing.  If  animals  and  birds  are 
observed  near  shellfish-growing  waters,  an  inten- 
sive bacteriological  study  of  shellfish  and  water 
quality  should  be  conducted.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02536 


INCIDENCE  OF  INFECTIOUS  DRUG  RE- 
SISTANCE AMONG  FECAL  COLIFORMS  ISO- 
LATED FROM  RAW  SEWAGE, 

Alabama  Univ.,  Birmingham  Medical  Center. 
Alton  B.  Sturtevant,  Gail  H.  Cassell,  and  Thomas 
W.  Feary. 

Appl  Microbiol.  21(3):  487-49 1.1971. 
Identifiers:        Ampicillin,        Coliforms,        Drug, 
Escherichia-Coli,  Fecal,  Incidence,   Infect-Drugs, 
Infectious,    Isolated,    Raw,    Resistance,    Sewage, 
Streptomycin,  Tetracycline. 

Raw  sewage  was  examined  for  the  incidence  of  an- 
tibiolic-resistant  coliforms  present  among  both 
total  and  fecal  coliforms.  In  both  groups,  approxi- 
mately 3%  of  the  coliform  bacteria  were  resistant 
to  2  or  more  antibiotics.  Of  these  organisms,  48% 
were  capable  of  transferring  all  or  part  of  their  an- 
tibiotic resistance  to  an  antibiotic  sensitive,  F-, 
derivative  of  Escherichia  coli  K-12.  Among  the  R 
factors  identified,  those  conferring  resistance  to 
streptomycin-tetracycline,  ampicillinstreptomycin- 
tetracycline,  and  ampicillin  or  ampicillin-strepto- 
mycin  accounted  for  23,  20,  and  1 5%,  respectively, 
of  the  total  R  factors  detected.  Data  indicate  a  sig- 
nificant level  of  infectious  drug  resistance  among 
the  fecal  coliforms  of  the  urban  population. 
Because  of  the  high  incidence  of  coliform  bacteria 
found  to  be  doubly  resistant  to  streptomycin  and 
tetracyline,  the  inclusion  of  these  antibiotics  in 
selective  media  used  for  routine  total  or  fecal 
coliform  counts  may  serve  to  identify  domestic 
sources  of  pollution.— Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02538 


EFFECT  OF  THE  HARDNESS  OF  WATER  AND 
THE  PROPERTIES  OF  THE  SOIL  ON  THE 
HERBICIDAL  ACTIVITY  OF  2,4-D  (SODIUM 
SALT),  (IN  RUSSIAN), 

Lvov  Agricultural  Inst.  (USSR). 
Y.  T.  Korobenchko. 
Agrokhimiya.  5.  109-112.  1970. 


Identifiers:  Control,  D,  Hardness,  Herbicidal,  Salt, 
Sodium,  Soil,  Weed. 

In  a  solution  with  polyvalent  metals,  2,4-D  (Na 
salt)  changes  into  the  inactive  forms  and  loses  its 
herbicide  properties.  In  hard  water,  a  higher  dose 
should  be  used,  or  Cabinding  substances  (e.g.  am- 
monium oxalate)  may  be  added.  The  addition  of 
ammonium  oxalate  at  50-100  g/100  1  of  water  pro- 
vides the  complete  binding  of  Ca  into  the  inactive 
form.  In  Ca-rich  soils  weeds  are  less  susceptable  to 
this  herbicide.  On  carbonate  soils  the  doses  of  2,4- 
D  should  be  greater  than  those  used  on  acidic 
soils.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02545 


ROLE  OF  HUMIC  CARRIER  SUBSTANCES  IN 
DDT  MOVEMENT  THROUGH  FOREST  SOIL, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 
Forestry. 
T.M.Ballard. 

Soil  Sci  Soc  Amer  Proc.  35(1):  145-147.  1971. 
Identifiers:  Carrier,  DDT,  Forest,  Humic,  Humus, 
Insecticide,    Lysimetry,    Movement,    Soil,    Sub- 
stances. 

In  DDT-treated  forest  floor  columns,  over  30  times 
as  much  DDT  was  recovered  by  leaching  with 
water  when  urea  was  added  to  disperse  the  humic 
acids.  Using  similar  treatment  and  analysis,  alun- 
dum  tension  lysimeters  in  soil  2  cm  below  the  forest 
floor  yielded  no  detectable  levels  of  DDT.  In  DDT- 
treated  humic  extracts,  91%  of  added  o,p'-DDT 
was  recovered  in  humic  acids  and  9%  in  fulvic  acids 
plus  water. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02546 


SALT-FLUORIDATION  AND  URINARY 

FLUORIDE  EXCRETION, 

Cantonal  Hospital,  Aarau  (Switzerland). 

H.  J.  Wespi,  and  W.  Burgi. 

Caries  Res.  5(1):  89-95.  Illus.  1971. 

Identifiers:      Caries,       Excretion,      Fluoridation, 

Fluoride,  Protection,  Salt,  Urinary. 

Urinary  fluoride  excretion  under  different  condi- 
tions was  examined  using  a  fluoride  ion  activity 
electrode.  The  mean  24-hr  urinary  fluoride 
excretin  in  adult  women  was  0.89  mg  in  Basel, 
Switzerland,  with  water-fluoridation  at  the  Ippm 
level.  In  2  women  using  a  domestic  salt  with  250  mg 
F/  THE  MEAN  FLUORIDE  EXCRETIN  WAS 
1 .04  mg  and  in  3  persons  working  in  a  children's 
home  using  the  same  salt  it  was  1.19  mg.  a 
packeted  salt  with  250  mg  F/kg  should  produce 
about  the  same  cariesprotective  effect  as  water- 
fluoridation.  With  salt-fluoridation  the  urinary 
fluoride  concentration  reaches  its  maximum  2-4  hr 
after  a  meal.  In  the  urine  of  newborn  boys  the  mean 
fluoride  concentration  was  0.08  ppm  compared 
with  0.58  ppm  in  the  post  partum  urine  of  their 
mothers,  confirming  the  placental  F-barrier.— 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W72-02547 


FEATURES  OF  DISTRIBUTION  AND  OIL-E- 
XPLORATION IMPORTANCE  OF  THE  OR- 
GANIC SUBSTANCES  AND  MICROFLORA  IN 
UNDERGROUND  WATERS  OF  FERGANA  AND 
BUKHARO-KHIVINSK  OIL  AND  GAS  RE- 
GIONS, (IN  RUSSIAN), 
Z.  I.  Kuznetsova,  and  V.  M.  Shvets. 
Temat  Sb  Vses  Nauch-Issled  Inst  Gidrogeol  Inzh 
Geol.  16.  105-136.  1970. 

Identifiers:  Acids,  Bacteria,  Bukhara,  Carbon,  Car- 
bons, Distribution,  Exploration,  Fergana,  Flora, 
Gas,  Humus,  Hydro,  Khivinsk,  Micro,  Naphthenic, 
Oil,  Organic,  Resins,  Substances,  Underground, 
USSR. 

An  assessment  is  given  of  the  content  of  organic 
carbon,  naphthenic  acids,  fatty  acids,  humus, 
resins,  and  hydrocarbons  in  underground  waters 
for  use  as  indicators  in  estimating  the  prospects  of 
finding  gas  and  petroleium  deposits  in  large  areas 
and  for  reconnaissance  for  petroleum  and  natural 
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;as.  Indicators  for  such  searches  may  be  fatty  acids 
(hundreds  of  mg  or  g/1)  and  petroleum  hydrocar- 
bons (more  than  20-25%  of  the  total  fluorescent 
substances).  Indicators  for  petroleum  are 
naphthaline-oxidizing  and  sulfate-reducing  bac- 
teria; for  gas,  heptane-oxidizing  bacteria.  On  the 
basis  of  these  indicators  of  petroleum  and  gas,  an 
estimate  is  given  of  the  probability  of  the  oc- 
curence of  petroleum  and  gas  deposits  in  Fergana 
and  Bukharo-Khivinsk  oblasts.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02561 


ECOLOGICAL  STUDIES  ON  YEASTS  IN  THE 
ST.  LAWRENCE  RIVER, 

Laval  Univ.,  Quebec.  Dept.  of  Agriculture. 

R.  E.  Simard,  and  A.  C.  Blackwood. 

Can  J  Microbiol.  17  (3):  353-357.  Illus.  1971. 

Identifiers:        Bacteria,        Biological,        Canada, 

Coliforms,  Depth,  Dissolved,  Ecological,  Oxygen, 

Pollution,    Rhodotorula-Glutinis,    River,    Salinity, 

Sewage,  St-Lawrence,  Temperature,  Yeasts. 

The  total  number  of  yeasts,  bacteria,  and  coliforms 
found  at  5  stations  in  the  St.  Lawrence  River,  sam- 
pled during  a  5-month  period  in  the  summer  of 
1968,  were  compared  to  temperature,  depth, 
biological  oxygen  demand  (BOD),  dissolved  ox- 
ygen (DO),  and  salinity.  Averaged  data  indicate 
some  relationships  exist  among  the  biological  and 
physical  parameters  but  examination  of  the  data  for 
the  individual  samples  do  not  lead  to  the  same  con- 
clusions. The  large  increase  in  numbers  of  Rhodo- 
tomla  glutinis  (the  dominant  species  of  the  'pink 
yeasts')  followed  the  decrease  in  bacterial  num- 
bers, both  total  count  and  coliforms,  after  the  in- 
troduction of  sewage  pollution.  The  metabolic 
characteristics  of  these  'pink  yeasts,'  allowing  them 
to  show  such  rapid  increases  in  numbers,  are  not 
known. --Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02582 


ECOLOGICAL  STUDIES  IN  THE  PLANKTON 
OF  CERTAIN  FRESHWATER  PONDS  OF 
HYDERABAD-INDIA:  I.  PHYSICO-CHEMICAL 
COMPLEXES, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-02585 


ORGANIC   MATTER   AND   MICROFLORA   IN 
THE  UNDERGROUND  WATERS  OF  FERGANA 

(IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  05A. 

W72-02586 


URBAN  RUNOFF  IN  LAKE  COUNTY,  IL- 
LINOIS. 

State  of  Illinois,  Lake  Michigan  and  Adjoining 
Land  Study  Commission. 

In:  Report  to  the  Governor  and  the  77th  General 
Assembly,  Vol  II  -  Supporting  Studies,  October 
1971.p73-101.8tab,  19ref. 

Descriptors:  'Runoff,  *Cities,  'Pollutants  identifi- 
cation, "Lake  Michigan,  *Biochemical  oxygen  de- 
mand, Pollutants,  Urbanization,  Runoff  forecast- 
ing, Sewage  treatment,  Land  use,  Phosphates,  Il- 
linois, Suspended  load. 

Identifiers:  *Lake  County  Illinois,  *Urban  runoff, 
♦Suspended  solids,  *  Urban  areas,  Chicago 
metropolitan  area. 

An  attempt  is  made  to  quantify  the  amount  of  vari- 
ous pollutants  which  may  reach  Lake  Michigan  as  a 
result  of  runoff  from  urban  areas  in  Lake  County, 
Illinois  and  to  compare  these  quantities  with  those 
which  reach  the  lake  in  effluents  from  sewage  treat- 
ment plants  in  the  same  area.  Various  complex  in- 
terrelationships between  runoff  and  sewage  treat- 
ment plants  with  regard  to  storm  water  are  out- 
lined. Physical  factors-geography,  precipitation, 
and  land  use-are  described  together  with  a  summa- 


ry of  existing  sewage  treatment  practices.  Sufficient 
data  was  available  to  compose  two  parameters, 
BOD  and  suspended  solids.  It  was  estimated  that 
runoff  usually  accounted  for  approximately  80%  of 
the  total  suspended  solids  and  12%  of  the  total 
BOD  released  to  Lake  Michigan,  the  remainder 
coming  from  sewage  treatment  plant  discharges. 
However,  during  periods  of  rainfall,  the  percentage 
of  BOD  resulting  from  runoff  is  greatly  reduced.  It 
is  also  concluded  that  accepted  figures  for  the 
quantity  of  phosphate  contributed  by  urban  runoff 
to  Lake  Michigan  appears  to  be  significantly  low. 
(Davis-Chicago) 
W72-02597 


SEWAGE     DISPOSAL     IN     CHICAGO,     PAST 
DECISIONS  AND  FUTURE  PROSPECTS. 

State   of  Illinois,  Lake   Michigan   and   Adjoining 

Land  Study  Commission. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02598 


MECHANISM  FOR  THE  WATER-TO-AIR 
TRANSFER  AND  CONCENTRATION  OF  BAC- 
TERIA, 

State  Univ.  of  New  York,  Albany.  Atmospheric 

Sciences  Research  Center. 

Duncan  C.  Blanchard,  and  Lawrence  Syzdek. 

Science  (Washington).  170  (3958):  626-628.  Illus. 

1970. 

Identifiers:       Air,       *Bacteria,       Concentration, 

Mechanism,  Transfer. 

Air  bubbles  breaking  at  the  air-water  interface  can 
remove  bacteria  that  concentrate  in  the  surface 
microlayer  and  eject  the  bacteria  into  the  at- 
mosphere. The  bacterial  concentrations  (num- 
bers/ml) in  the  drops  ejected  from  the  bubbles 
may,  depending  on  drop  size,  be  from  10-1000 
times  that  of  the  water  in  which  the  bubbles  burst- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02631 


ISOLATION   OF  SALMONELLA   IN   SEWAGE 
WATER  IN  TANANARIVE, 

Service     de     Sante     des     Armees,     Tananarive 

(Madagascar). 

Pierre  Coulanges,  and  Andre  Mayoux. 

Arch   Inst   Pasteur   Madagascar.    39    (1):    35-39. 

1970. 

Identifiers:      Cycle,      Fly,      Human,      Isolation, 

Madagascar,     'Salmonella,     Salmonella-Anatum, 

Salmonella-Manhattan,  Salmonella-Muenster,  Sal- 

monella-Typhimurium,        Sewage,       Tananarive, 

Transmission. 

During  the  spring  and  summer  of  1960-70,  a  study 
on  44  samples  of  sewage  water  from  Tananarive 
demonstrated  8  Salmonella  strains  belonging  to  4 
different  serotypes:  S.  anatum,  S.  typhimurium,  S. 
manhatten  and  S.  muenster.  Some  of  them  were 
found  in  flies,  completing  and  confirming  the 
water-vector-human  cycle. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02632 


SEASONAL  VARIATION  AND  DISTRIBUTION 
OF  65ZN,  34MN,  AND  51CR  IN  TISSUES  OF 
THE  CRAB  CANCER  MAGISTER  DANA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

David  A.  Tennant,  and  William  O.  Forster. 
Health  Physics,  Vol.  18  (June),  p.  649-657,  1969,8 
fig,  2  tab,  30  ref. 

Descriptors:    'Radioisotopes,    'Nuclear   reactors, 

'Water  pollution  sources.  Chromium,  Manganese, 

Toxicity,     Sampling,     Adsorption,     Metabolism, 

Analytical,    Techniques,    Water    quality    control, 

Crabs. 

Identifiers:  'Specific  activity. 

Crabs  were  collected  from  the  Columbia  River 
estuary  during  1966-67,  and  their  tissues  were 
analyzed  for  both  stable  and  radioactive  Cr,  Zn, 


and  Mn.  Levels  of  radioactivity  (pCi  radionuclide/g 
ash)  and  total  element  concentrations  (micro  g  ele- 
ment/g  ash)  were  determined  for  the  various  tissues 
and  specific  activities  (ratio  of  radio-activity  to 
concentration  of  total  nuclide)  were  calculated- 
Chromium-5 1  and  Zinc-65  accounted  for  nearly  all 
the  gamma  radioactivity  in  the  tissues,  the  Zn-65 
being  mainly  concentrated  in  soft  tissues  and  the 
Cr-51  in  the  hard  tissues.  Manganese-54  concen- 
trations were  highest  in  the  setae  and  calcareous 
exoskeleton,  presumably  because  of  surface  ad- 
sorbed 54Mn02.  Specific  activities  and  radioactivi- 
ties fluctuated  throughout  the  year  in  much  the 
same  manner,  with  maximum  radioactivities 
seemingly  related  to  river  discharge  and  peak 
specific  activities  due  to  metabolic  changes  in  the 
crab.  Specific  activities  suggest  that  surface  ad- 
sorbed radionuclides  are  turned  over  faster  than  in- 
ternally adsorbed  radionuclides.  (Lowry-Texas) 
W72-02662 


STATISTICAL     ASSESSMENT     OF     DO     IN 
NAVIGATION  POOL, 

Illinois  State  Water  Survey,  Peoria. 

Thomas  A.  Butts,  Ralph  L.  Evans,  and  Donald  H. 

Schnepper. 

Proceedings  of  the  ASCE,  Journal  of  the  Sanitary 

Engineering  Division,  Vol  96,  No.  SA  2,  p  477-500, 

April  1970,  18  fig,  7  tab,  9  ref. 

Descriptors:  'Dissolved  oxygen,  'Sampling, 
'Statistical  analysis,  Temperature,  Flow  rates. 
Nitrification,  Monitoring,  Computers,  Water  quali- 
ty control,  Biochemical  oxygen  demand. 
Identifiers:  *Time-of-travel,  'LaGrange  Naviga- 
tional Pool. 

Samples  of  water  were  taken  from  both  the 
LaGrange  navigation  pool,  and  the  mouths  of  rivers 
which  are  tributary  to  the  pool,  over  a  three  year 
period  and  analyzed  for  dissolved  oxygen  and 
biochemical  oxygen  demand.  Temperatures  were 
also  recorded  at  each  sampling  point,  and  both 
flows  and  time-of-travel  were  calculated.  Because 
the  pool  operates  mainly  as  a  hugh  holding  tank 
during  intermediate  to  low  flows,  and  also  the 
presence  of  much  non-uniformity  in  the  flow,  time 
of  travel,  rather  than  flow,  was  chosen  for  use  in 
developing  the  DO  prediction  equations. 
Alogarithmic  regression  equation  was  developed 
relating  the  computer  calculated  times  to  the  gaged 
flows  at  Kingston  Mines,  Qk  and  Meredosia,  Qm. 
For  low  sumner  flows,  average  and  minimum  DO 
concentrations  were  reliably  predicted  using  the 
regression  equation.  First  stage  BOD  was  not  in- 
dicated as  a  major  source  of  dissolved  oxygen  con- 
sumption, but  nitrification  appeared  to  be  a  signifi- 
cant cause.  A  water  quality  chart  design,  ideally 
suited  for  data  input  generated  by  a  continuous 
water  monitor,  was  proposed.  (Lowry-Texas) 
W72-02667 


BIOSTIMULATION  AND  ALGAL  GROWTH 
KINETICS  OF  WASTEWATER, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  Engineer- 
ing. 

E.  J.  Middlebrooks,  D.  B.  Porcella,  E.  A.  Pearson, 
P.  H.  McGauhey,  and  G.  A.  Rohlich. 
J  Water  Pollut  Contr  Fed.  43  (3  Part  1 ):  454-473. 
Illus.  1971  (Fr.,Ger.,  Port,  and  Span.  summ). 
Identifiers:   'Algal,  Bio,  Growth,  Kinetics,  Lake, 
Minerals,    Stimulation,    Tahoe,    Toxicity,    USA, 
'Waste  water. 

An  investigation  was  made  of  the  biostimulatory 
characteristics  and  algal  growth  potential  of  waste- 
water effluents  and  surface  runoff  in  Lake  Tahoe. 
Specific  parameters  studied  were  the  maximum 
growth  rate  and  the  maximum  cell  concentration 
for  waters  that  have  undergone  various  degrees  of 
treatment.  Growth  rates  increased  linearly  with 
total  N,  and  algal  growth  approached  a  maximum 
rate  at  an  initial  total  P  concentration  of  50  micro 
g/1.  All  types  of  wastewater  effluents  apparently  are 
toxic  to  algal  growth  in  the  assay  used,  and  devia- 
tions from  the  expected  growth  response  predicted 
by  N  and  P  concentrations  could  be  caused  by  the 
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presence  of  toxicants.  All  effluents  could  be  ex- 
pected to  increase  the  algal  productivity  of  Lake 
Tahoe. --Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02690 


PROLONGED  SALMONELLA  CONTAMINA- 
TION OF  A  RECREATIONAL  LAKE  BY  RU- 
NOFF WATERS, 

Wisconsin  Univ.,  Madison.  School  of  Medicine. 

David  G.  Claudon,  Donald  I.  Thompson,  Eleanor 

H.Christenson,  Gerald  W.  Lawton,  and  Elliot  C. 

Dick. 

Appl  Microbiol.  21  (5):  875-877.  1971. 

Identifiers:      Contamination,      Lake,      Mendota, 

Recreational,  Runoff,  Salmonella,  Wisconsin. 

In  the  summer  and  fall  of  1968,  various  Salmonella 
serotypes  were  isolated  from  a  portion  of  Lake 
Mendota,  the  major  recreational  lake  for  Madison, 
Wisconsin.  The  apparent  source  of  these  organisms 
was  a  residential  storm  sewer  and  a  University  of 
Wisconsin  Experimental  Farms'  washwater  drain. 
Salmonellae  were  isolated  with  regularity  from  a 
swimming  beach  located  approximately  0.5  mil. 
(0.8  km)  from  these  sources. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02705 


PESTICIDES  IN  AIR:  VOLATILIZATION  OF 
SOIL-APPLIED  DDT  AND  DDD  FROM 
FLOODED  AND  NONFLOODED  PLOTS, 

Agricultural  Research  Service,  Baton  Rouge,  La. 
Soil  and  Water  Conservation  Research  Div. 
G.  H.  Willis,  J.  F.  Parr,  and  S.  Smith. 
Pestic  Monit  J.  4  (4):  204-208.  Illus.  1971. 

Descriptors:  *DDT,  *DDD. 

Identifiers:    Air,    Applied,    Climatic,    Condition, 

Flooded,     Nonflooded,     Pesticides,     Plots,     Soil, 

Volatilization. 

A  misture  of  42%  DDT  and  16%  DDD  was  incor- 
porated into  Commerce  silt  loam  to  a  6-in.  depth 
and  also  surface-applied  to  achieve  an  average  con- 
centration of  42.3  ppm  of  DDT  and  16.2  ppm  of 
DDD.  Atmospheric  concentration  gradients  and 
cumulative  recovery  for  each  pesticide  were  then 
monitored  continuously  for  6  mo.  at  10  and  30  cm 
above  the  water  or  soil  surface  of  uncropped, 
flooded  and  nonflooded  plots.  Within  the  1st  2  days 
the  atmospheric  concentration  of  DDT  at  10  cm 
dropped  from  a  maximum  value  of  1977  to  48 
ng/m3  above  the  flooded  plot  and  from  2041  to 
100  mg/m3  above  the  nonflooded  plot,  while  cor- 
responding levels  of  DDD  decreased  from  405  to 
30  mg/m3  and  from  575  to  92  ng/m3,  respectively. 
Concentrations  at  30  cm  were  comparatively  lower 
throughout  the  study,  denoting  the  existance  of 
concentration  gradients  which  were  easily  charac- 
terized. Except  for  the  1st  few  days  following  appli- 
cation, pesticide  concentrations  at  either  height 
seldom  exceeded  100  ng/m3.  Subsequent  changes 
in  the  atmospheric  concentration  of  the  pesticides 
appeared  to  be  related  to  climatological  factors. 
The  higher  atmospheric  concentration  and  cumula- 
tive recovery  of  DDT  compared  with  DDD  ap- 
parently reflected  the  relative  amounts  of  each 
pesticide  in  the  original  mixture,  although  other 
possibilities  are  discussed.  It  is  evident  that  the 
flooding  treatment  effectively  retarded  the 
volatilization  of  both  pesticides— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02721 


POLLUTION  BY  COLI-FORM  GROUP  BAC- 
TERIA IN  SEA  WATER  OF  SWIMMING 
RESORTS:  I,  (IN  JAPANESE), 

Chiba  Sch.  Pharm.  Assoc.  (Japan). 

Shoichi  Yamanaka,  Daiji  Mizuno,  Shigeru  Ishii, 

Maki  Hayashi,  and  Tsutomu  Unemoto. 

J  Hyg  Chem.  16  (5):  281-283.  Illus.  1970.  English 

summary. 

Identifiers:   B,  Bacteria,  Bactericidal,   *Coliform, 

•Escherichia-Coli,     Group,     Pollution,     Resorts, 

Rivers,  Sea,  Sewage,  Swimming,  Water. 


Water  pollution  at  Tateyama  beach  (Chiba  Prefec- 
ture) by  coliform  bacteria  was  examined.  Sea  water 
has  a  bactericidal  activity  against  Escherichia  coli 
B.  The  linear  correlation  coefficient,  calculated 
between  the  concentration  of  halogen  ions  and  the 
logarithmically  transformed  MPN  (most  probable 
number)  value  for  coliforms  was-0.774  (N— 10) 
and  was  clearly  significant  at  the  1%  level.  The  ex- 
tent of  pollution  by  these  bacteria  being  introduced 
by  rivers  and  sewage  seemed  to  be  mainly  affected 
by  the  bactericidal  nature  of  the  sea  water,  in  addi- 
tion to  dilution. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02724 


NITRATE  TRANSFORMATION  IN  PEAT, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-02729 


MAN  AND  HIS  ENVIRONMENT,  VOL.  1, 

M.A.Ward. 

Pergamon  Press:  Elmsford,  N.Y.,  Symposium.  196 

p.  1970.  $12.00. 

Identifiers:  Air,  Book,  'Environment,  His,  Man, 

Pollution,  Symposium,  Water. 

This  volume  in  the  new  series  contains  the  17  in- 
vited papers  presented  at  the  1st  Banff  Conference 
on  Pollution  sponsored  jointly  by  the  University  of 
Calgary  and  the  Engineering  Institute  of  Canada, 
held  May  16-17,  1968,  at  the  Banff  School  of  Fine 
Arts,  Alberta.  The  topics  deal  with  air  and  water 
pollution,  of  interest  to  those  involved  with  pollu- 
tion problems  at  industrial,  governmental  and 
university  levels.  Governmental  control,  engineer- 
ing problems  in  management,  sources  and  types  of 
pollution  of  water  are  considered,  citing  specific 
accounts  and  projects.  Also  discussed  in  the  air  pol- 
lution and  urban  waste  areas  are  sources, 
meteorology,  types,  management  and  engineering, 
health  effects  and  future  planning. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02735 


WATER  QUALITY  OF  THE  SOVIET  UNION  -  A 
REVIEW, 

Office  of  the  Surgeon  General  (Army),  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-02770 


CRITERIA  NEEDED  TO  DESIGN  ANIMAL 
QUARTERS  FOR  COMFORT  AND  PRODUC- 
TIVITY, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 
T.  E.  Hazen. 

Journal  of  Animal  Science,  Vol  32,  No  3,  p  584- 
589,  1971.20ref. 

Descriptors:      *  Design     criteria,     Farm     wastes, 
Research     needs,     Air    pollution    effects,    Farm 
management,     Confinement      pens,     Investment 
economics,  Temperature  control. 
Identifiers:  Animal  quarters,  Air  purity. 

Several  reasons  account  for  the  shortages  in 
livestock  housing  design.  The  most  frequent  reason 
is  either  the  added  construction  or  operating  cost 
necessary  to  obtain  something  better.  Very  little  is 
known  about  the  chemical  and  biological  environ- 
ment systems  and  the  quantitative  effects  they  may 
have  on  animal  comfort  and  productivity.  In  this 
respect,  manure  management  is  now  under  inten- 
sive study  because  fecal  and  urinary  wastes  appear 
to  contribute  most  to  the  formation  of  undesirable 
conditions.  Reasonably  adequate  data  are  now 
available  on  the  treatment  and  disposal  of  wastes, 
but  acceptable  systems  are  lacking  for  separating 
the  manure  safely  and  efficiently  from  the  animal 
and  surroundings.  (Bundy-lowa  State) 
W72-02833 


VOLATILIZATION  OF  NITROGEN-CONTAI- 
NING COMPOUNDS  FROM  BEEF  CATTLE 
AREAS, 

Nebraska  Univ.,  Lincoln.  Agricultural  Experiment 

Station. 

L.  F.  Elliott,  G.  E.  Schuman,  and  F.  G.  Viets. 

Soil  Science  Society  American  Proceedings,  Vol 

35,  p  752-755,  1971.  4  fig,  lOref. 

Descriptors:  *Farm  waste,  'Ammonia,  Fertilizer, 
Pasture,  Crop  response,  Land  use,  Dust,  Cattle. 
Identifiers:  *Acid  trap,  *Cattle  feedlot,  Distillable- 
nitrogen,       Temperature-dependent,       Aliphatic 
amines,  Corn  stubble. 

The  release  of  NH3  plus  steam-distillable  organic  N 
compounds  to  the  atmosphere  from  a  small  beef 
feedlot  and  a  pasture  was  measured.  Acid  traps 
placed  next  to  the  feedlot  and  0.8  km  from  the 
feedlot  averaged  148  and  16  kg/ha  per  yr  NH3  plus 
steam-distillable  organic  N  compounds,  respective- 
ly. The  same  traps  averaged  21  and  3.3  kg/ha  per 
yr,  respectively,  or  organic  N  compounds  that  were 
not  recovered  by  the  3  min  steam  distillation 
procedure.  Feedlot  disturbances,  such  as  manure 
mounding,  increased  volatilization  of  N  com- 
pounds. Ammonia  plus  steam-distillable  organic  N 
compounds  trapped  near  a  cattle  pasture  and 
cropland  averaged  1 5  and  1  1  kg/ha  per  yr,  respec- 
tively. Organic  N  compounds  not  recoverable  by 
the  3-min  steam  distillation  were  very  low  in  the 
areas.  Normally,  steam  distillation  values  represent 
only  NH3;  however,  in  this  case,  other  N-contain- 
ing  compounds  were  distilled  over  and  titrated  as 
NH3.  (Bundy-lowa State) 
W72-02834 


AN  ASSESSMENT  OF  SOME  PUBLIC  HEALTH 

PROBLEMS     RESULTING     FROM     FEEDING 

POULTRY  LITTER  TO  ANIMALS. 

MICROBIOLOGICAL  AND         CHEMICAL 

PARAMETERS, 

Food  and  Drug  Administration,  Cincinnati,  Ohio. 

Div.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-02838 


ENZYMATIC  EVALUATION  OF  PROCESSES 
FOR  IMPROVING  AGRICULTURAL  WASTES 
FOR  RUMINANT  FEEDS, 

Agricultural  Research  Service,  Albany,  Calif. 
Jack  Guggolz,  R.  M.  Saunders,  G.  O.  Kohler,  and 
T.  J.  Klopfenstein. 

Journal  of  Animal  Science,  Vol  33,  No  1 ,  p  167- 
1 70,  July  1971.  4  fig,  1  tab,  14  ref. 

Descriptors:  *Farm  waste,  *  Enzymes,  'Biochemis- 
try, 'Digestion,  *Biodegradation,  'Ruminants, 
Cattle,  Sheep,  Degradation,  Refuse,  Cellulose, 
TDN,  Alfalfa,  Forages,  Lignin. 
Identifiers:  *Onozuka  SS,  *Agricultural  residues, 
Roughage,  Hemicellulose,  Reed  canary  grass, 
Smooth  bromegrass,  Tall  Fescue. 

Agricultural  residue  high  in  cellulose  and  hemicel- 
lulose are  a  potentially  valuable  source  of  energy  to 
ruminant  animals,  but  low  digestibility  of  the  car- 
bohydrates make  some  type  of  chemical  or  physical 
modification  necessary.  A  procedure  has  been 
developed  enabling  one  to  correlate  'in  vivo' 
digestion  of  residues  with  'in  vitro'  dry  matter  dis- 
appearance. The  procedure  involves  digestion  of 
the  crop  residue  or  forage  with  a  crude  cellulose 
enzyme  followed  by  protease  digestion.  'Onozuka' 
SS  was  found  to  be  the  most  active  cellulose  and 
was  added  at  a  rate  of  750  milligrams  per  gram  of 
residue,  and  incubated  at  40C  for  72  hours.  At  the 
end  of  incubation  a  series  of  procedures  was  fol- 
lowed to  separate  and  weigh  the  remaining  residue. 
Onne  hundred  minus  the  percent  residue  was 
called  'total  solubles  after  enzymes'  (TSAE).  The 
correlation  coefficient  between  enzymatic  and  'in 
vivo'  results  for  alfalfa,  reed  canary  grass,  smooth 
bromegrass,  and  tall  fescue  were  0.997,  0.876, 
0.998,  and  0.999  respectively.  The  procedure  ap- 
pears to  predict  dry  matter  digestibility  with  suffi- 
cient precision  to  be  of  use  to  laboratories  with  no 
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access  to  donor  ruminant  animals.  (Schmitt-Iowa 

State) 

W72-02839 


CHEMICAL    AND   MICROBIAL   STUDIES   OF 
WASTES  FROM  BEEF  CATTLE  FEEDLOTS, 

Agricultural  Research  Service,  Lincoln,  Nebr.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02847 


ANIMAL  AND  HUMAN  METABOLIC  WASTES. 

Illinois  Univ.,  Urbana.  Council  on  Environmental 

Quality. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-02848 


GENERAL  ANALYSIS  OF  LONGITUDINAL 
DISPERSION  IN  NONUNIFORM  FLOW, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

L.  W.  Gelhar,  and  M.  A.  Collins. 

Water  Resources  Research,  Vol  7,  No  6,  p  1511- 

1521,  December  1971.  4  fig,  1  tab,  20ref. 

Descriptors:  *Dispersion,  *Non-uniform  flow, 
♦Groundwater  movement,  *Path  of  pollutants, 
Mixing,  Porous  media,  Convection,  Diffusion, 
Saturated  flow,  Analytical  techniques,  Mathemati- 
cal studies. 

An  analytical  method  is  proposed  by  which  the  ef- 
fects of  flow  nonuniformity  and  variable  dispersion 
coefficients  can  be  evaluated  for  problems  involv- 
ing longitudinal  dispersion  in  porous  media.  A 
boundary  layer  approximation  is  used  to  develop 
general  solutions  of  the  one  dimensional  convec- 
tive-dispersion  equation  for  steady  flow.  Com- 
parisons of  the  analytical  solution  with  numerical 
solutions  of  the  exact  equation  indicate  that  the 
method  will  yield  accurate  results  in  many  applica- 
tions. The  effects  of  nonuniformity  are  incor- 
porated through  two  integrals  of  the  velocity  field, 
which  can  be  evaluated  from  analytical  expressions 
or  numerical  data.  This  approach  should  be  par- 
ticularly useful  in  field  applications  involving  com- 
plex flow  patterns.  Initial  estimates  of  dispersion  in 
a  natural  setting  can  be  developed  by  using  velocity 
data  from  numerical  or  analog  modeling  of  the  flow 
field  or  direct  field  observations.  The  method  is 
currently  being  used  in  a  study  of  groundwater 
quality  on  Long  Island,  New  York,  wherein  data 
from  a  Hele-Shaw  model  are  used  to  evaluate  the 
flow  field.  (Knapp-USGS) 
W72-02867 


OCEAN  SLUDGE  DISPOSAL  BY  BARGES, 

Tetra  Tech,  Inc.,  Pasadena,  Calif. 

R.C.  Y.  Koh. 

Water  Resources  Research,  Vol  7,  No  6,  p  1647- 

1651,  December  1971.  1  fig,  2  ref. 

Descriptors:  *Sludge  disposal,  *Oceans,  'Disper- 
sion, *Path  of  pollutants,  Settling  velocity,  Sedi- 
mentation, Water  pollution  effects,  Density,  Mix- 
ing. 

A  simple  model  is  constructed  to  examine  the 
dispersion  and  settling  of  wastes  such  as  sewage 
sludge  or  dredge  spoils  discharged  from  barges  into 
the  ocean.  Several  example  cases  are  analyzed 
using  the  model;  it  is  found  that  the  proper  choice 
of  disposal  depends  strongly  on  the  local  environ- 
mental conditions  and  the  characteristics  of  the 
waste.  (Knapp-USGS) 
W72-02873 


WASTE    HEAT    DISPOSAL    IN    THE    GREAT 
LAKES, 

Waterloo  Univ.  (Ontario).   Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02882 


FALLOUT  RADIONUCLIDES  AS  TRACERS  OF 
LAKE  MIXING, 

Argonne  National  Lab.,  111. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02888 


MASS    OSCILLATION    STUDY    OF    CAYUGA 
LAKE,  N.Y., 

State  Univ.  of  New  York,  Buffalo.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02890 


MICROBIAL    LIFE    AT    90    C:    THE    SULFUR 
BACTERIA  OF  BOULDER  SPRING, 

Indiana  Univ.,  Bloomington.  Dept.  of  Microbiolo- 
gy- 

T.  D.  Brock,  M.  L.  Brock,  T.  L.  Bott,  and  M.  R. 
Edwards. 

J  Bacterid.  107  (1 ):  303-314.  1971. 
Identifiers:     Anti,     Bacteria,     Boulder,     Celsius, 
Colorado,  Degrees,  Infect-Drug,  Life,  Microbial, 
Spring,  Streptomycin,  Sulfur. 

The  physiology  of  the  bacteria  living  in  Boulder 
Spring,  Colorado,  USA  (Yellowstone  National 
Park)  at  90  to  93  C  was  studied  with  radioactive 
isotope  techniques  under  conditions  approximating 
natural  ones.  Cover  slips  were  immersed  in  the 
spring;  after  a  fairly  even,  dense  coating  of  bacteria 
had  developed,  these  cover  slips  were  incubated 
with  radioactive  isotopes  under  various  conditions 
and  then  counted  in  a  gas  flow  or  liquid  scintillation 
counter.  Uptake  of  labeled  compounds  was  vir- 
tually completely  inhibited  by  formaldehyde,  HC1, 
and  mercuric  bichloride,  and  inhibition  was  also 
found  with  streptomycin  and  sodium  azide.  The 
water  of  Boulder  Spring  contains  about  3  micro  g 
of  sulfide  per  ml.  Uptake  of  labeled  compounds  oc- 
curs only  if  sulfide  or  another  reduced  S  compound 
is  present  during  incubation.  The  pH  optimum  for 
uptake  of  radioactive  compounds  by  Boulder 
Spring  bacteria  is  9.2,  a  value  near  that  of  the  natu- 
ral spring  water  (8.9).  Many  experiments  with  a 
variety  of  compounds  were  performed  to  deter- 
mine the  temperature  optimum  for  uptake  of 
labeled  compounds.  The  compounds  were 
generally  similar,  with  broad  temperature  optima 
between  80  and  90  C,  and  with  significant  uptake 
in  boiling  (93  C)  but  not  in  superheated  water  (97 
C).  The  results  show  that  the  bacteria  of  Boulder 
Spring  are  able  to  function  at  the  temperature  of 
their  environment,  although  they  function  better  at 
temperatures  somewhat  lower.  The  fine  structure 
of  these  bacteria  has  been  studied  by  allowing  bac- 
teria in  the  spring  to  colonize  glass  slides  or  Mylar 
strips  which  were  immediately  fixed,  and  the  bac- 
teria were  then  embedded  and  sectioned.  The  cell 
envelope  structure  of  these  bacteria  is  quite  dif- 
ferent from  that  of  other  mesophilic  or  thermophil- 
ic bacteria.  There  is  a  very  distinct  plasma  mem- 
brane, but  no  morphologically  distinct  pep- 
tidoglycan  layer  was  seen  outside  of  the  plasma 
membrane.  A  rather  thick  diffuse  layer  was  seen, 
within  which  a  subunit  structure  was  often 
distinctly  visible,  and  connections  frequently  oc- 
curred between  this  outer  layer  and  the  plasma 
membrane.  The  thick  outer  layer  usually  consisted 
of  2  parts,  the  outer  part  of  which  was  sometimes 
missing.  Within  the  cells,  structures  resembling 
ribosomes  were  seen,  and  regions  lacking  electron 
density  which  probably  contained  DNA  were  also 
visible. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02925 


CHANGES  IN  COPPER  FUNGICIDE  DEPOSITS 
ON  TOBACCO  LEAVES  SPRAYED  AT 
WEEKLY  INTERVALS, 

Tobacco  Research  Station,  Motueka  (New  Zea- 
land). 

William  F.  T.  Hartill. 

Rhodesian  J  Agric  Res.  7  (2):  81-87.  Illus.  1969. 
Identifiers:    Control,   Copper,    Deposits,   Disease, 
Fungicide,  Intervals,  Leaves,  Sprayed,  Tobacco-D, 
Weekly. 

The  effects  of  method  of  application,  type  of  for- 
mulation, and   rainfall,  upon  the  deposition  and 


weathering  of  Cu  fungicides,  were  examined.  Low- 
volume  sprays  (8.9  gal/acre)  applied  with  a  mist- 
blower  placed  most  fungicide  on  middle  leaves. 
Medium-volume  (60.0-67.5  gal/acre)  applied  with 
droparms  tended  to  place  most  of  the  fungicide  on 
lower  leaves  but  distribution  became  more  even 
after  the  lowest  leaves  had  been  reaped.  Low- 
volume  sprays  placed  most  fungicide  on  leaf  tips 
but  distribution  was  more  even  with  medium- 
volume  sprays.  Loss  of  fungicide  between  sprays 
tended  to  reflect  the  deposit  pattern  with  most  loss 
occurring  from  the  heavier  deposits.  The  amount  of 
fungicide  retained  on  the  leaf  between  sprays  was 
in  approximate  inverse  proportion  to  the  particle 
size  of  the  formulated  material.  Deposits  obtained 
with  a  dust  formulation  were  relatively  light  and 
showed  poor  retentiveness.  Losses  of  both  spray 
and  dust  formations  were  only  slightly  related  to 
the  rainfall  pattern. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02927 
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EVALUATION  OF  EFFECT  OF  IMPOUND- 
MENT ON  WATER  QUALITY  IN  CHENEY 
RESERVOIR, 

Colorado  State  Univ.,  Fort  Collins. 

J.  C.  Ward,  and  S.  Karaki. 

Bureau  of  Reclamation  Research  Report  No  25, 

1971.  69  p,  38  fig,  18  tab,  23  ref,  append.  Bur. 

Reclam  Contract  14-06-D-6578. 

Descriptors:  *Water  quality,  'Impounded  waters, 
'Reservoirs,  'Hydrologic  data,  'Kansas,  Water 
chemistry,  Chemical  analysis,  Evaporation, 
Seepage,  Turbidity,  Hydrologic  budget,  Solar 
radiation,  Water  temperature,  Salt  balance,  Dis- 
solved oxygen,  Algae,  Bacteria,  Odor,  Inflow,  Dis- 
solved solids,  Data  collections. 
Identifiers:  'Cheney  Reservoir  (Kansas). 

The  effect  of  impoundment  on  the  quality  of  water 
in  Cheney  Reservoir  near  Wichita,  Kans.  is 
presented.  The  reservoir  did  not  stratify  during  the 
period  of  data  collection.  The  increase  in  the  dis- 
solved solids  concentration  was  directly  related  to 
evaporation.  On  an  annual  basis,  42%  of  the  total 
inflow  was  evaporated  from  the  reservoir. 
Bypassing  the  poorest  quality  waters  of  the  stream 
serving  the  reservoir  is  suggested  to  reduce  the  dis- 
solved solids  concentration  in  the  reservoir  and  in 
the  stream  below  the  reservoir.  The  biological  ac- 
tivity within  this  reservoir  did  not  seem  to  affect  the 
water  quality  materially.  Odor  appears  to  have  sta- 
bilized at  a  threshold  odor  number  of  about  5.  The 
effect  of  the  interaction  between  the  microorgan- 
isms and  nutrients  was  characterized  in  the  analysis 
of  phosphates,  nitrates,  and  silica  concentrations  in 
the  reservoir.  The  dissolved  oxygen  percent  satura- 
tion decreased  from  100%  at  the  water  surface  to 
82%  at  a  25-foot  depth.  (Woodard-USGS) 
W72-02274 


A  COMPARATIVE  STUDY  OF  STANDING 
CROPS  AND  OF  PHOSPHORUS  AND 
NITROGEN  CONTENTS  OF  FOUR 

MACROPHYTE  STREAM  COMMUNITIES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fishe- 
ries and  Wildlife. 
T.  J.  Popma. 

M  Sc  Thesis,  Michigan  State  University,  1971.  45 
p,  12  fig,  8  tab,  26  ref,  append.  OWRR  C-2205 
(No.  3386)(l).Grant  14-31-0001-3153. 

'Standing  crop,  'Streams,  'Phosphorus, 
'Nitrogen,  'Water  pollution  effects,  Michigan, 
Eutrophication,  Plants,  Channel  morphology,  Data 
collections,  Chemical  analysis,  Water  chemistry, 
Water  temperature. 
Identifiers:  'Macrophyte  stream  communities. 

The  influence  of  varying  levels  of  eutrophication 
upon  submerged  macrophyte  communities  was  stu- 
died in  four  100  meter  sections  in  three  Michigan 
streams.   Phosphorus  content  within  plant  tissue 
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reflected  concentrations  in  the  water.  The  percent- 
age of  phosphorus  in  tissue  was  high  in  spring,  but 
did  not  change  significantly  during  the  latter  part  of 
the  growing  season.  Nitrogen  content  in  tissues 
remained  at  levels  required  to  maintain  constant 
N:P  ratios.  The  size  of  standing  crop  was  influenced 
more  by  stream  morphology  than  by  levels  of  en- 
richment. However,  from  May  1  to  October  1 ,  per- 
cent deviation  of  organic  standing  crop  increased 
directly  with  apparent  increased  eutrophication: 
August  deviations  of  8%,  60%,  130%,  and  280% 
were  recorded  at  the  four  sites.  (Woodard-USGS) 
W72-02307 


EFFECTS  OF  FORCED  AERATION  ON  A 
HYPEREUTROPHIC  LAKE  (EFFEKT  PRINU- 
DITEL'NOY  AERATSU  GIPEREVTRO 

FIROVANNOGO  OZERA), 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Geografii. 

L.  L.  Rossolimo,  and  G.  S.  Shil'krot. 

Akademiya       Nauk       SSSR       Izvestiya,      Seriya 

Geograficheskaya,    No   4,    p    48-58,   July-August 

1971.  3  fig,  8  ref. 

Descriptors:  Limnology,  'Lakes,  *  Eutrophication, 
'Aeration,  "Oxygenation,  Stagnant  water,  Water 
purification.  Water  circulation,  Thermal  stratifica- 
tion. Temperature,  Hydrogen  sulfide,  Nitrification, 
Nitrogen  compounds,  Phosphorus,  Phosphates, 
Iron,  Ice,  Seasonal,  Water  pollution  effects,  Pollu- 
tion abatement. 

Identifiers:  *USSR,  Moscow  Oblast,  Lake  Beloye, 
Aerators. 

Forced  aeration  is  essentially  a  disruption 
throughout  the  entire  depth  of  a  lake  wherein  all 
changes  to  the  natural  system  of  limnological 
processes  are  interrelated.  The  effects  of  forced 
aeration  on  Lake  Beloye  (near  Moscow)  during  a 
period  of  complete  ice  cover  were  examined  to 
determine  the  oxygen  conditions  in  the  lake. 
Forced  aeration  disrupted  the  thermal  stratification 
of  the  water,  curtailed  the  formation  of  a  hydrogen 
sulfide  zone,  provided  for  continuous  mixing  and 
circulation  of  the  water  mass  and  maintained  an 
area  of  open  water  in  the  ice.  No  carry-over  effects 
of  winter  aeration  on  the  summer  regime  of  the 
lake  were  observed.  On  the  basis  of  data  in  the 
literature,  it  may  be  concluded  that  there  are  many 
features  in  common  between  summer  and  winter 
aeration.  (Josefson-USGS) 
W72-02312 


THE     DISTRIBUTION     AND     CONTROL     OF 
MACROPHYTE  BIOMASS  IN  LAKE  WINGRA, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  04 A. 

W72-02350 


MEASUREMENT  OF  POLLUTANT  TOXICITY 
TO  FISH-HI  SUBLETHAL  EFFECTS  AND  "- 
SAFE"  CONCENTRATIONS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  B.  Srague. 

Water  Research,  1971,  Vol  5,  p  245-266,  139  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
*Fish,  Growth  rate,  Performance,  Respiration,  Dis- 
ease resistance,  Behavior,  Reproduction,  Bioas- 
says,  Laboratory  tests,  On-site  tests,  'Lethal  limit, 
Pollutant  identification. 
Identifiers:  Sublethal  effects,  Ecological  survey. 

Many  authors  today  stress  that  study  of  acute  tox- 
icity is  not  sufficient,  that  there  must  be  more  con- 
cern with  sublethal  effects.  Understanding  the 
mode  of  action  of  a  toxicant  is  the  key  to  un- 
derstanding the  effects  of  the  pollutant.  Ap- 
proaches such  as  histopathology,  histochemistry, 
haematology,  biochemistry,  and  physiology  may  be 
used  individually  or  in  concert  to  determine  the 
mode  and  severity  of  the  action  of  a  toxicant.  Other 
factors  such  as  growth,  performance,  respiration, 
disease    resistance,    behavior,    reproduction    and 


development  can  all  be  used  to  measure  the  effects 
of  toxicants.  These  are  the  factors  that  might  be  in- 
cluded in  a  bioassay  to  arrive  at  a  valid  conclusion 
of  the  toxic  effects  in  a  natural  system.  Such  bioas- 
says  conducted  in  the  laboratory  should  provide  us 
with  an  explanation  of  the  results  of  field  tests.  The 
ultimate  bioassay  is  an  ecological  survey  of  a  pol- 
luted habitat.  These  observations  should  cover  a 
period  of  several  reproduction  cycles.  Current 
levels  of  "safe"  are  estimated  in  the  range  of  0.01- 
0.4  of  the  lethal  concentration.  The  higher  levels 
are  the  result  of  studies  of  natural  streams  and  are 
based  on  neglible  mortality,  while  the  lower  values 
result  from  consideration  of  chronic,  sublethal  and 
cumulative  toxicity.  There  is  a  continuing  need  for 
critical  reviews  on  individual  pollutants.  (Goess- 
ling-Texas) 
W72-02380 


BIOLOGICAL  RESPONSE  TO  TERTIARY 
TREATED  EFFLUENT  IN  INDIAN  CREEK 
RESERVOIR, 

Utah  State  Univ.,  Logan.  Dept.  of  Environmental 

Biology. 

D.  B.  Porcella,  P.  H.  McGauhey,  and  G.  L.  Dugan. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  25, 

October  3-8,  1971.31  p,  5  fig,  9  tab,  13  ref. 

Descriptors:  'Water  dilution,  'Nitrogen, 
'Phosphorus,  'Detention  reservoirs,  Tertiary  treat- 
ment, Algae,  Plants,  Trout,  Aquatic  environment, 
Eutrophication,  Nitrification,  Reservoir  evapora- 
tion. Reservoirs,  Nutrients,  Water  reuse. 
Identifiers:  South  Tahoe  Public  Utilities  District, 
'Indian  Creek  Reservoir,  Nutrient  balance. 

Indian  Creek  Reservoir  receives  tertiary  effluent 
from  the  South  Tahoe  Public  Utility  District.  An 
on-going  study  is  observing  the  effects  of  nutrient 
removal  (mainly  phosphorus)  and  the  possibility  of 
impoundments  as  a  process  for  reclaiming  water 
from  sewage.  The  reservoir  is  changing  from  a  low 
diversity  and  high  production  to  a  higher  diversity 
and  lower  production  aquatic  ecosystem,  a  more 
balanced  system  less  likely  to  be  disturbed.  High 
levels  of  nitrogen  and  phosphorus  exist,  although 
considerable  removal  of  both  nitrogen  and 
phosphorus  occurs  in  the  reservoir.  A  balance  ac- 
counted for  phosphorus,  but  a  deficit  was  found  for 
nitrogen  that  was  attributed  to  nitrification- 
denitrification.  Algal  growth  was  observed  that  was 
associated  with  benthic  algae.  The  diversity  of 
benthic  organisms  was  lower  than  expected  in  a 
mature  reservoir,  but  is  apparently  increasing.  Fish 
survival  during  the  1971  season  indicates  that  the 
reservoir  continues  to  be  a  suitable  environment 
for  planted  trout  species.  Aquatic  vascular  plants 
are  present  in  some  abundance,  particularly  in  the 
shallow  water  areas.  Though  sufficient  phosphorus 
is  available  no  objectionable  algal  blooms  have  oc- 
curred. Water  quality,  both  chemically  and  biologi- 
cally, differs  dramatically  from  the  tertiary  effluent, 
from  which  it  predominantly  derives,  suggests  im- 
poundment as  an  economical  process  to  reduce 
nitrogen  following  phosphorus  removal.  (Morgan- 
Texas) 
W72-02412 


UTILIZATION  OF  ALGAE  BY  DAPHINIA  AS 
INFLUENCED  BY  CELL  SENESCENCE  AND 
UV  IRRADIATION, 

Maryland  Univ.,  College  park.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-02417 


THE  COASTAL  BENTHIC  FAUNA  OF  LAKE 
ST.  LOUIS  NEAR  MONTREAL  (QUEBEC):  I. 
SOME  GENERAL  DATA, 

Dep.  Sci.,  Biol.,  Univ.,  Montreal,  Ont.,  Can. 
Etienne  Magnin. 

Ann  Hydrobiol.  I  (2):  179-193.  Illus.  Maps.  1970. 
Identifiers:  Asellus-Sp,  Benthic,  Bithynia-Tentacu- 
lata,  Canada,  Coastal,  Eutrophication,  Fauna, 
Gammarus-Fasciatus,  Hyalella-Azteca,  Inver- 
tebrates, Lake,  Lirceus-Sp,  Montreal,  Plants, 
Quebec,  St  Louis. 


Lake  Saint-Louis,  bounded  on  the  north  by  Mon- 
treal Island,  consists  of  3  kinds  of  waters:  First,  the 
waters  of  Saint-Lawrence  River,  green,  clearly  al- 
kaline, well-oxygenated,  and  rich  in  Ca  and  Mg; 
they  compose  the  most  important  body  of  the 
Lake.  Second,  the  waters  of  Ottawa  River,  brown 
with  pH  measuring  7,  and  low  content  in  Ca  and 
Mg.  Third,  are  the  Saint-Lawrence  waters  mixed 
with  Ottawa  waters.  The  mixing  presents  inter- 
mediary physico-chemical  characteristics.  Benthos 
collections,  made  with  a  modified  Ekman  dredge,  a 
Ponar  dredge  and  a  Gerking  cage,  were  analyzed. 
Molluscs  and  crustaceans,  are  quantitatively  the 
most  important  representatives  of  the  littoral 
benthic  fauna.  The  most  abundant  species  are 
Bithynia  tentaculata  L.  ( Proso-branch )  and  Gam- 
marus  fasciatus  Say  (Amphipod).  Hyalella  azteca 
Sauss.  (Amphipod),  Asellus  sp.  and  Lirceus  sp. 
(isopods)  were  also  abundant  and  frequently  col- 
lected. Population  density  is  high:  an  average  of 
7500  organisms/cu  m  was  collected  near  the  littoral 
and  4500/cu  m  at  100  m  from  the  coastline.  Rela- 
tively abundant  and  various  aquatic  plants  serve  as 
a  refuge  for  numerous  invertebrates.  This  study 
showed  evidence  of  advanced  eutrophication  of 
Lake  Saint  Louis.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02438 


CONTRIBUTION  TO  THE  QUESTION  OF 
EUTROPHICATION  OF  LAKE  CONSTANCE 
THROUGH  THE  ALPINE  REACHES  OF  THE 
RHINE,  (IN  GERMAN), 

Alt  Kantonschemiker,  Sankt  Gallen  (Switzerland). 
E.  Wieser,  and  P.  Link. 

Schweiz  Z  Hydrol.  32  (2):  439-452.  Illus.  1970.  En- 
glish summary. 

Identifiers:  Alpine,  Constance,  Eutrophication, 
Germany,  Lake,  Phosphorus,  Reaches,  Rhine, 
Sewage,  Switzerland,  Treatment. 

The  yearly  load  of  806  tons  of  total  P  for  the  Alpine 
reaches  of  the  Rhine,  determined  in  1 96 1  on  behalf 
of  the  International  Commission  for  the  protection 
of  Lake  Constance  against  pollution,  is  much  too 
high  for  the  dissolved  total  P  and  significantly  too 
low  for  the  sum  of  the  dissolved  and  undissolved 
total  P.  The  conclusion  drawn  from  the  1061  study 
of  the  Alpine  regions  of  the  Rhine  are  therefore 
only  partially  correct.  If  it  can  be  proven  that  the 
amount  of  P  released  from  the  sediments  in  this 
lake  is  smaller  or  equal  to  the  dissolved  P  load  of 
the  Alpine  part  of  the  Rhine,  the  demand  for  addi- 
tional installations  for  P  elimination  (tertiary  treat- 
ment of  sewage  of  simultaneous  precipitation)  for 
the  mechanical-biological  sewage  treatment  plants 
in  the  catchment  area  of  the  Lake  of  Constance  is 
fully  justified. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02525 

Central  Public  Health  Engineering  Research  Inst., 
Nagpur  (India).  06Pollution  of  Upper  Lake  and  its 
Effect  on  Bhopal  Water  Supply, 
C.  A.  Sastry,  K.  M.  Aboo,  H.  L.  Bhatia,  and  A.  V. 
Rao. 

Environ  Health.  12  (3):  21  8-238.  1970. 
Identifiers:  Bhopal,  India,  Lake,  Pollution. 

A  1  yr  survey  selecting  10  sampling  points  on 
Upper  Lake,  was  carried  out  to  study  the  pollution 
in  relation  to  the  quality  of  water  supplied  the  city 
of  Bhopal.  Chemical,  bacteriological  and  biological 
characteristics  forjudging  the  intensity  of  pollution 
were  studied.  The  lake  is  polluted  more  intensely  at 
points  which  are  within  a  few  yards  of  5  of  the  6 
water  intake  wells.  The  aquatic  biotope  was  also 
studied.  Analysis  of  samples  from  different  stages 
of  treatment  in  the  7  treatment  plants  showed  that 
the  treated  water  was  chemically,  bacteriologically 
and  biologically  safe.  The  distribution  system  in  the 
old  city  area  of  Bhopal  is  antiquated;  the  quality  of 
water  from  36  public  taps  in  zones  of  the  old  city 
showed  that  contamination  is  frequent  in  these 
zones.  In  new  extensions,  there  was  no  contamina- 
tion in  the  distribution  system.  Suggestions  for  im- 
provement are  made. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02527 
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THERMAL  LOADING  IN  THE  MARINE  DIS- 
TRICT, 

New  York  State  Dept.  of  Environmental  Conserva- 
tion, Albany. 
Albert  C.  Jensen. 

N  Y  Fish  Game  J.  17  (2):  65-80.  Maps.  1970. 
Identifiers:  Damage,  Ecological,  Fisheries,  Load- 
ing, Marine,  New  York,  Pollution,  Thermal. 

Increased  development  of  steam  electric  stations  in 
New  York's  Marine  District  is  resulting  in  con- 
siderable thermal  loading  of  the  marine  waters.  The 
Marine  District  includes  part  of  the  lower  Hudson 
River,  the  New  York  side  of  Long  Island  Sound  and 
the  Atlantic  Ocean  out  to  the  3-mi.  limit.  Fossil-and 
nuclear-fuel  plants  use  the  Hudson  for  coolant 
water,  and  more  nuclear  plants  are  planned  for  the 
nver.  Three  fossil-fuel  plants  are  operating  on  Long 
Island  Sound  and  2  nuclear-fuel  plants  are  planned. 
Two  fossil-fuel  plants  are  operating  on  the  south 
shore  of  Long  Island.  Potential  thermal  discharge 
into  the  lower  Hudson  River  is  3  billion  gallons  per 
day.  Potential  discharge  on  New  York's  side  of 
Long  Island  Sound  is  8.2  billion  gallons  per  day 
Temperature  increase  above  ambient  is  between  20 
deg  and  30  deg  F.  The  Hudson  River  and  Long 
Island  Sound  support  important  commercial  fishe- 
ries. Thus,  the  possibility  of  ecological  damage  is  a 
serious  consideration.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02530 


EVALUATION  OF  SODIUM 

NITRILOTRIACETATE  AS  BUILDER  IN  DE- 
TERGENT FORMULATION:  I.  DETERMINA- 
TION OF  THE  SEQUESTRATION  POWER  OF 
SODIUM  NITRILOTRIACETRATE  BY  COM- 
(PINRiTALIWITH  S°ME  INORGANIC  BUILDER, 
S.  Gafa,  and  B.  Lattanzi. 

Riv  Ital  Sostanze  Grasse.  47  (8):  400-410  Illus 
1970.  English  summary. 

Identifiers:  Acetate,  Builder,  Builders,  Detergent 
Determination,  Formulation,  Inorganic,  Nitrilotri' 
Phosphorus,  Pollution,  Power,  Reduction,  Seques- 
tration, Sodium. 

A  comparison  study  is  reported,  of  the  sequestra- 
tion power  of  organic  chelating  agent,  the  trisodi- 
um  salt  of  nitrilotriacetic  acid,  with  2  inorganic 
chelating  agents  mostly  used  in  solid  and  liquid  for- 
mulations,    i.e.,     sodium     tripolyphosphate     and 
tetrepotassium  pyrophosphate,  respectively.  Two 
of  the  most  common  experimental  techniques  are 
used  for  determining  the  sequestering  power  of  Ca 
ions:  the  turbidimetric  titration  in  presence  of  Ca 
precipitants  and  titration  through  foam  formation 
in   presence   of  soaps.   Results  obtained   by   tur- 
bidimetric   titration    appear    to    be    more    valid 
because  they  follow  more  closely  the  trends  likely 
to  occur  from  some  theoretical  considerations.  The 
strict  dependency  of  the  sequestration  power,  thus 
ietermined,  on  variables  such  as  pH,  temperature, 
:omponent  concentration,  etc.   is  demonstrated, 
rhe  use  of  an  organic  builder  in  detergent  formula- 
ions,  in  place  of  the  commonly  used  phosphate- 
rased  inorganic  builders  might  contribute  to  the 
eduction     of    water    pollution     from    detergent 
mosphorus.-Copyright      1971,     Biological     Ab- 
tracts,  Inc. 
V72-02531 


port  of  debris  can  occur  in  dynamic  water  systems 
Leachability  of  debris  was  found  to  vary  with  the 
radionuclide  and  with  the  composition  of  the 
leaching  solution,  and  to  depend  on  particle  size 
and  distribution  of  activity  in  the  particle  Biologi- 
cal availability  was  studied  in  aquaria  or  large  pool 
systems  where  radionuclide  concentrations  were 
followed  in  water,  suspended  material  and  aquatic 
organisms.  Bivalve  molluscs  and  crustaceans 
usually  had  higher  radionuclide  concentrations 
than  fish.  The  availability  of  some  radionuclides 
was  less  than  that  observed  in  experiments  with 
pure,  commercially  obtained  radionuclides  and 
may  be  due  to  differences  in  physical  and  chemical 
form.  Estimates  of  the  whole-body  dose  to  man 
from  consumption  of  the  aquatic  organisms  in- 
dicate that  1311,  140Ba/140La,  110m  Ag,  and 
181 W  are  potential  major  contributors.--Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02532 


VIBRIO  PARAHAEMOLYTICUS  IN  MYTILUS 
GALLOPROVINCIALIS  IN  ITALY  (IN 
ITALIAN),  '        v 

A.  Perna. 

Vet  Ital.  21  (7/8):  479-484.  1970.  s  (English  sum- 
mary). 

Identifiers:  Enteritis,  Gastro,  Human,  Italy,  Mussel 
Mytilus-Galloprovincialis,  Vibrio- 

Par  ahaemolyticus. 

The  presence  in  mussels  from  an  Italian  breeding 
area  of  V.  parahaemolyticus  biotypes  1  and  2  was 
recorded  for  the  1st  time.  Many  cases  of  acute  gas- 
troenteritis in  man,  of  unknown  etiology  and  result- 
ing from  the  ingestion  of  uncooked  mussels,  may  be 
due  to  the  presence  of  such  bacteria  in  the  mus- 
sels.-Copynght  1971 ,  Biological  Abstracts  Inc 


COLIFORMS  AND  FECAL  COLIEORMS  IN  AN 
OYSTER-GROWING  AREA, 

Food  and  Drug  Administration,  Dauphin  Island 
Ala.,  Gulf  Coast  Technical  Service  Unit. 
For  primary  bibliographic  entry  see  Field  05B 
W72-02536 


IIOLOGICAL  IMPLICATIONS  OF  NUCLEAR 
•EBRIS  IN  AQUATIC  ECOSYSTEMS, 

:ahfornia  Univ.,  Livermore.  Lawrence  Radiation 

jab. 

lorence  L.  Harrison. 

fuclTechnol.  11  (3):  444-458.  Illus.  1971. 

lentifiers:        Aquatic,        Biological,        Bivalve 

'rustaceans,  Debris,  Ecosystems,  Fish,  Molluscs' 

luclear,  Nuclide,  Radio. 

roperties  of  nuclear  debris  that  affect  its  distribu- 
te and  concentration  in  water  systems  and  the 
ological  availability  of  radionuclides  to  edible 
]uatic  organisms  were  assessed  for  debris  from 
lclear  cratering  events.  From  particle  size  dis- 
ibution,  it  was  calculated  that  long-distance  trans- 


MICROBIAL  ECOLOGY, 

Martin  Alexander. 

Wiley,  New  York,  N.  Y.,  1971,  51  lp.  $12.95. 
Identifiers:     Algae,     Bacteria,     Ecology      Fungi 
Microbial,  Protozoa,  Virus. 

This  book  focuses  upon  the  key  principles  upon 
which  microbial  ecology  is  based.  By  considering 
the  diverse  categories  of  microorganisms,  this  book 
outlines  a  new  approach  to  the  interrelationships 
between  microorganisms  and  their  surroundings 
considering  both  phenomena  and  principles.  Relat- 
ing to  all  groups  of  microorganisms  (bacteria  fun- 
gi, algae,  protozoa  and  virsus),  this  text  is  a  broad 
introduction  to  the  subject  matter.  Oceans,  fresh- 
water, soil,  the  animal  body,  plant  surfaces  and 
other  natural  ecosystems  are  considered  with  par- 
ticular emphasis  upon  basic  phenomena.  Examples 
are  cited,  relating  information  provided  to  distinct 
habitats  and   specific   problem   areas.   Illustrative 
material,  tables  summarizing  the  major  ecological 
phenomena  and  principles,  figures  which  aid  in  the 
understanding  and  visualization  of  the  concepts 
and  processes  being  discussed  and  complete  docu- 
mentation of  relevant  concepts  and  approaches  are 
included  in  the  book.  Each  chapter  has  numerous 
reviews  as  well  as  references  to  original  papers. 
This  book  should  be  of  interest  to  those  wishing  to 
expand  their  understanding  of  aquatic  soil,  marine, 
medical       or       public       health       microbiology,' 
phytopathology  and   various  facets  of  ecology  ~ 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02548 


SALINITY,  PH,  AND  ORGANIC  NITROGEN  OF 
WATER  IN  RELATION  TO  PRESENCE  OF 
MOSQUITO  LARVAE, 

Agricultural  Research  Service,  Savannah,  Ga. 
David  W.  Hagstrum,  and  Stanley  E.  Gunstream. 


Ann  Entomol  Soc  Amer.  64  (2):  465-467   1971 
Identifiers:  Culex-Tarsalis,  Culiseta-Inornata,  Dis- 
tribution,  Larvae,   Mosquito,   Nitrogen,  Organic, 
Ph,  Relation,  Salinity. 

Water  samples  were  taken  on  1 1 1  occasions  from 
52    permanent    and    semipermanent    sources    in 
southeastern  California  and  analyzed  for  10  inor- 
ganic ions,  pH,  and  organic  N.  The  6  species  of 
mosquitos  (Diptera:  Culicidae)  with  limited  dis- 
tribution in  this  region  generally  occurred  in  water 
with  lower  mean  concentrations  of  ions  than  the  2 
more    widely   distributed   species,   Culex   tarsalis 
Coquillett  and  Culiseta  inornata  (Williston)    The 
greater  mean  concentrations  of  all  ions  for  water 
samples  from  sources  where  the  more  widely  dis- 
tributed  species   were   collected   compared   with 
mean  concentrations  of  ions  for  water  samples 
from  sources  where  each  of  the  other  6  species  was 
collected  would  support  the  hypothesis  that  suc- 
cessful (widely  distributed)  species  of  mosquitoes 
must   be    less   selective   and   more   tolerant   with 
respect  to  mean  concentrations  of  ions  in  their 
breeding  water.  Although  the  results  show  that  the 
2  widely  distributed  species  occur  in  waters  with  a 
broader  range  of  ionic  concentrations  than  do  spe- 
cies with  limited  distribution,  the  results  do  not 
show  that  other  species  would  not  also  occur  in 
waters  with  an  equally  broad  range  of  ionic  concen- 
trations if  other  factors  did  not  limit  their  distribu- 
!!?•,",  --CoPyr'ght  1 9?  1  •  Biological  Abstracts,  Inc 
W72-02549 


™NNESAo™,ALL  B°G  NEAR  ITASCA  PARK' 

Montreal  Univ.  (Quebec).  Dept.  of  BioloEV 
Robert  Joyal. 

Mich  Bot.  10(2):  78-88.  Illus.  Maps.  1971 
Identifiers:  Black,  Bog,  Carex-Lasiocarpa-M 
Carex-Stncta-M,  Chamaedapne-Calyculata-D' 
Itasca,  Marshall,  Minnesota,  Park,  Peat,  pH  Pine- 
G,  Sphagnum,  Spruce-G,  Tamarack-G,  Tempera- 
ture. 

The  Marshall  bog  is  a  pond-filled  Sphagnum  bog 
with  a  small  pond  at  the  center  surrourd^j  by  a 
typical  minerotropic  vegetation  evolvin?  tnward:, 
ombrotrophic  conditions.  Carex  ""  Blricta 
Chamaedaphne  calyculata,  and  Carex  'asitcarpi 
associations  are  present.  The  oldest  trees  invading 
this  exosystem  (tamaracks)  are  43  years  old  Black 
spruce  and  3  spp.  of  pine  are  also  present.  pH  va- 
nes between  4.6  in  the  mat  and  6.6  in  the  middle  of 
the  pond.  Temperature  at  a  1  m  depth  in  Sphagnum 
peat  ranges  from  8  C  to  1 1  C  in  July  depending  on 
the  plant  association.  Peat  depth  in  the  center  of 
the  consolidated  mat  is  220  cm.  A  total  of  16 
bryophytes  and  39  tracheophytes  were  identified  - 
Copyright  1971,  Biological  Abstracts  Inc 
W72-02571 


DIVISION  OF  SOME  DIATOMS  IN  SEA  WATER 

CONTAINING    PETROLEUM   PRODUCTS    (IN 

RUSSIAN),  '   l 

Institute     of    Biology     of    the     Southern     Seas 

Sevastopol  (USSR). 

O.  G.  Mironov. 

BiolNauk.  13  (7):  69-72.  Illus.  1970. 

Identifiers:    Coscinodiscus-Granii,    Diatoms,    Di- 

tylum-Brightivelii,  Petroleum,  Products,  Sea. 

Observations  were  made  of  the  fate  of  subsequent 
generations  of  Ditylum  brightivelii  and 
Coscinodiscus  granii  whose  mother  cells  occur  in 
sea  water  containing  petroleum  products.  Pollution 
of  sea  water  with  crude  oil  and  black  oil  reduces 
the  number  of  generations  of  these  algae.  No  clear 
characteristics  in  the  development  of  the  daughter 
cells  in  pure  water  were  noted  after  the  parental 
cells  came  into  contact  with  petroleum  products  at 
a  concentration  of  0.01  ml/liter. -Copyright  1971 
Biological  Abstracts,  Inc. 
W72-02577 


QUANTITATIVE        RELATIONS        BETWEEN 
PHYTO-,    BACTERIO-,    AND   ZOOPLANKTON 
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Group  5C— Effects  of  Pollution 

IN  FRESH-WATER  ECOSYSTEM  MODELS  (IN 

Semija  Nauk  Litovskoi  SSR,  Vilnius.  Inst,  of 

Botany.  .,     ,        .  .         „  v 

V  N.  Lubyanskene,  K.  K.  Yankyavichyus,  G.  Y. 

Yankavichyute,  and  T.  S.  Kisehte. 

Tr  Akad  Nauk  Litov  SSR  Ser  V.  3.  99-114.  Illus. 

1970.  English  summary. 

Identifiers:   Bacterio,  Competition,  Dependence, 

Ecosystem,   Food,   Fresh,   Link,   Models,   Phyto, 

Plankton,  Quantitative,  Relations,  Reverse. 

Experiments  show  that  there  is  a  well-marked 
reverse  dependence  link  between  zoo-  and  bac- 
terioplankton  where  the  same  relation  was  less  ob- 
vious between  groups  of  zoo-  and  phytoplankton 
Parallel  changes  in  the  quantities  between  zoo-  and 
bacterioplankton  as  well  as  between  zoo-  and 
phytoplankton  are  possible  only  when  there  is  very 
intense  growth  of  phytoplankton  or  bacterioplank- 
ton. A  competition  for  food  materials  was 
established  between  phyto-  and  bacterioplankton. 
Great  concentrations  of  phytoplankton  inhibit  the 
development  of  bacterio-  and  zooplankton.  The 
elimination  of  N  or  P  from  the  composition  of  the 
medium  disturbed  the  development  of  biocenosis 
of  plankton  organisms.  Bacterioplankton  is  the 
most  sensitive  to  the  elimination  of  P  from  the  com- 
position of  a  medium.  The  exclusion  of  K  from  the 
environment  mostly  affects  the  normal  develop- 
ment of  phytoplankton.-Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02583 


AN  ECOLOGICAL  STUDY  OF  AQUATIC 
HABITATS  IN  NORTH-WEST  OVERIJSSEL, 
THE  NETHERLANDS, 

Ceskoslovenska  Akademie  Ved,  Brno.  Botanicky 

Ustav. 

Blanka  Ulehlova. 

ActaBotNeer.  19  (6):  830-858.  Illus.  1970. 

Identifiers:  Aquatic,  Climate,  Ecological,  Gasses, 

Habitasa,  Insolation,  Macrophytes,  Micro,  Mud, 

Netherlands,    Northwest,    Overijssel,    Sapropels, 

Trophisms,  Vegetation,  Zones. 

During  summer  1967  an  ecological  study  of  the 
zonation  of  different  macrophytes  was  made  in  the 
3  basins  of  Chielgat,  Venematen  and  Zuideindiger- 
wiede  in  North-West  Overijssel,  the  Netherlands. 
Chemical  properties  of  sapropels,  microclimatic 
conditions    and    composition    of    mud    gases    in 
habitats  of  different  macrophyte  zones  were  stu- 
died   The  3  basins  show  various  degrees  of  tro- 
phism and  different  qualities  of  humic  substances 
in  sapropels.  The  habitats  of  different  macrophytes 
in  the  same  basin  are  also  different.  Each  vegeta- 
tion zone  is  characterized  by  a  special  temperature 
course  in  different  water  and  air  layers.  The  tem- 
perature course  is  dependent  on  the  position  and 
structure  of  the  vegetation  and  on  weather  condi- 
tions Water  temperature  is  influenced  by  the  dura- 
tion of  insolation,  and  by  the  direction  and  strength 
of  wind  Time-shifts  in  the  warming-up  of  the  lower 
water   layers   are   also   of  interest.   The    relative 
amounts  of  C02,  02,  N2  and  CH4  were  estimated 
both  under  and  in  the  plant  cover  of  the  vegetation 
zones  under  study.  While  under  the  plant  cover 
CH4  prevails  in  the  gas  mixture,  in  the  plant  cover 
C02    02  and  N2  are  of  higher  importance,   Ihe 
amount  of  gas  mixture,  in  the  plant  cover  C02,  02 
and  N2  are  of  higher  importance.  The  amount  ot 
C02     CH4  and  the  amount  of  N2  reflect  the  out- 
puts of  C  and  N  metabolisms  which  take  place  in 
the  basins.  The  gaseous  output  of  C  and  N  metabol- 
isms in  the  basins  under  study  are  related  to  the  tro- 
phisms   of    individual    basins-Copyright     1971, 
Biological  Abstracts,  Inc. 
W72-02584 

ECOLOGICAL  STUDIES  IN  THE  PLANKTON 
OF  CERTAIN  FRESHWATER  PONDS  OF 
HYDERABAD-INDIA:  I.  PHYSICO-CHEMICAL 
COMPLEXES,  .  _,.  ,     ^     ,       , 

Osmania    Univ.,    Hyderabad    (India).    Dept.    ot 

Botany. 

G.Seenayya. 

Hydrobiologia.  37  ( 1 ):  7-3 1 .  Illus.  1971. 


Identifiers:  Bacteria,  Chlorella-Vulgans,  Com- 
plexes, Diatoms,  Ecological,  Fresh,  Hyderabad,  In- 
dia, Merismopedia-Minima,  Microcystis-Aeru- 
ginosa, Physicochemical,  Plankton,  Ponds. 

Fluctuations  in  the  pH  of  water  were  identical  to 
those  of  carbonate  content,  which  varied  inversely 
with  bicarbonates  in  all  the  ponds.  Free  ammonia 
influenced  the  pH  appreciably  in  one  pond  while 
larger  concentrations  of  phosphates  had  a  buffering 
effect.  Unusually  high  pH  (9.4)  was  recorded  in 
one  of  the  ponds  during  the  thick  growths  of  Micro- 
cystis aeruginosa  and  Merismopedia  minima,  which 
possibly,   on    withdrawal   of  C02    from    HC03 
released  OH  ions  in  the  water.  Free  ammonia  and 
albuminoid  ammonia  varied  almost  directly  to  each 
other  in  2  ponds  but  converse  was  true  for  the 
third   Their  relative  proportions  in  water  possibly 
depended  on  the  bacterial  activity.  Appreciable 
quantities  of  nitrates  were  brought  into  the  ponds 
with  surface  run-off.  The  days  of  high  nitrate  con- 
tents also  coincided  with  those  of  low  values  for 
free  ammonia.  The  pond  which  showed  a  bloom  ot 
Chlorella  vulgaris,  experienced  biological  destruc- 
tion of  nitrates.  The  pulses  of  phytoplankton  were 
accompanied  by  the  accumulation  of  oxidizable 
and  nitrogenous  organic  matter  in  water.  This  in- 
dicated that  quite  large  quantities  of  extracellular 
substances  were  liberated  into  it.  Generally  speak- 
ing the  concentrations  of  Fe  increased  with  the  fall 
in  pH  of  the  water.  The  low  concentration  of  this 
element  was  helpful  in  accelerating  the  decomposi- 
tion  of  organic   matter.   The   pulses   of  diatoms 
resulted  in  a  decrease  of  silica  in  these  water.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02585 


COMPARATIVE  BACTERIOLOGICAL  N- 
VESTIGATION  OF  THREE  SHALLOW  HUN- 
GARIAN LAKES  WITH  DIFFERENT  TROPHIC 

LEVELS 

Magyar  Tudomanyos  Akademia,  Tihany.  Biologi- 
cal Research  Inst. 
Janos01ah,andRekaVasarhelyi. 
Ann  Inst  Biol  (Tihany)  Hung  Acad  Sci  37:  223- 
234  Illus.  1970.  Russian  summary. 
Identifiers.     Bacterio,    Bacteriological,    Biomass, 
Bringman,  Coli,  Comparative,  Hungarian,  Lakes, 
Plankton,  Shallow,  Stratification,  Test,  Trophic. 

The  quantity  of  both  the  saprophytes  (5-27  times 
10  to  the  third  power/ml),  and  total  bacterioplank- 
ton (3-8  8  times  10  to  the  6th  power/ml)  in  Inner 
Lake  is  in  accordance  with  the  data  in  literature 
referring  to  eutrophic  lakes.  However,  the  extreme- 
ly low  quantity  of  the  bacterioplankton  in  the  ex- 
tensive and  shallow  Lake   Balaton   and  Velence 
Lake  does  not  reflect  the  true  trophic  state.  The 
quantity  of  saprophytes  and  total  bacterioplankton 
in  the  areas  with  reeds  in  Velence  Lake  is  different 
and  it  is  in  inverse  ratio  to  the  Secchi  transparency^ 
The  COD  (chemical  oxygen  demand)  values  and 
Bringman 's  Coli  biomass  test  have  little  alteration. 
Examination  of  the  8  reeds-open  water  sections 
show  that  the  quantity  of  saprophytes  in  the  reeds  is 
always  greater  than  in  the  open  water.  The  reeds- 
open   water  sections  in   Lake   Balaton   have   the 
highest  amount  of  saprophytes  at  the  border  of 
reeds-open  water.  Also,  the  amount  of  the  total 
bacterioplankton  in  the  reeds  can  decrease  to  a  low 
value  (1  times  10  to  the  4th  power/ml).  Vertical 
surveys  show  the  possibility  of  the  formation  of 
bacterioplankton  stratification  in  shallow  lakes  like 
Lake  Balaton  besides  the  heterogeneous  vertical 
distribution.-Copyright      1971,     Biological     Ab- 
stracts, Inc. 
W72-02588 


CHAPTER     HI     -     A     SUMMARY     OF     THE 

FINDINGS, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02617 


Identifiers:  Animals,  Control,  Insect,  Man,  Pesti- 
cides, Pollution. 

Some  of  the  more  characteristic  facts  were  col- 
lected from  literature  published  on  this  problem.  It 
is  shown  how  the  use  of  pesticides  under  the  con- 
trol of  specialists  should  not  be  condemned 
because  they  can  lead  to  the  eradication  of  certain 
severe  diseases  and  can  check  the  often  considera- 
ble damages  caused  to  human  economy  and  to  na- 
ture by  insect  multiplication.  Harmful  effects  on  air 
and  water  pollution  are  discussed-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02639 

ON  THE  ECOLOGY  OF  THE  IDE  IDUS  (L.)  IN 
THE  RIVER  KAVLINGEAN,  SOUTH  SWEDEN, 

Lund  Univ.  (Sweden).  Dept.  of  Animal  Ecology. 
Plutarco  Cala. 

Rep  Inst  Freshwater  Res  Drottningholm.  50.  45-9V». 
Illus.  1970.  „      ,.      ,. 

Identifiers.  Crustaceans,  Ecology,  Ide,  Idus-ldus, 
Insects,  Kavlingean,  Pollution,  River,  Rotifers, 
Salmo-Trutta,  South,  Spawning,  Stocks,  Sweden, 
Salmo-Salar. 

Field  studies  on  ide  extended  from  1963-67.  Litera- 
ture was  also  reviewed.  Fish  deaths  from  02  deple- 
tion have  been  noted  since   1910  with  pollution 
from   a   sugar   factory   and   other   industries   im- 
plicated. Fish  of  9  families,  25  spp.  were  collected. 
Salmon  (Salmo  salar)  were  eliminated  100  yr  ago 
and  sea  trout,  S.  trutta,  50  yr  ago,  but  recent 
stockings  have  been  partially  successful.  PHYM- 
CAL        CHEMICAL,        AND        BIOLOGICAL 
CHARACTERISTICS    OF    THE    RIVER     ARE 
SUMMARIZED  BRIEFLY.  Ide  spawned  29  March 
to  17  April,  when  daily  water  temperatures  reached 
5C    Spawning  was  completed  in  2-3  days  when 
water  temperature  rose  to  7LC  and  stayed  warm. 
When    water    temperatures    dropped,    spawning 
season  was  lengthened.  Largest  fish  spawn  first. 
Eggs   adhere   to   stone,   plants,   etc.,   in   shallow 
streams  at  0.5-1.5  m.  Hatching  occur  m  5.5  days  at 
13  8LC  and  23  days  at  9.3C.  Fry  were  5.8-6.6  mm 
long  at  hatching.  Young  cease  growing  in  ear  y 
Nov  at  68-76  mm  mean  total  length.  A  body-scale 
relationship  as  described  by  3  straight  lines  was 
used  in  calculating  lengths  at  each  annulus.  Calcu- 
lated average  lengths  of  101  male  and  132  female 
ide  did  not  differ  significantly.  Scales  regenerated 
at  18C  but  not  below  1 IC.  Annulus  formation  was 
in  May  and  June  with  older  ide  forming  annuli 
earlier  than  the  young.  The  weight  of  young  ide  in- 
creased as  the  3.03  power  of  the  length;  that  of 
older  ide  as  the  3.339  power.  A  spawning  season 
sample  of  621    males  and   586  females  did  not 
deviate  significantly  from  a  1.1  ratio.  Stomach  con- 
tents of  1163  ide  indicated  that  crustaceans  and 
rotifers  were  the  principal  foods  of  ide  to  20  mm; 
insects  for  ide  10-140  mm,  and  plant  material  for 
ide  above  260mm.  Large  ide  spend  most  of  the 
summer  at  sea.-Copyright   1971,  Biological  Ab- 
stracts, Inc. 
W72-02661 

SEASONAL  VARIATION  AND  DISTRIBUTION 
OF  65ZN,  34MN,  AND  51CR  IN  TISSUES  OF 
THE  CRAB  CANCER  MAGISTER  DANA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 

For  primary  bibliographic  entry  see  Field  05B. 
W72-02662 

THE  BIOLOGY  AND  MANAGEMENT  0( 
EUTROPHIC  RESERVOIRS, 

J.E.Ridley. 

Water  Treat  Exam.  19  (4):  374-399.  1970. 

Descriptors:  *Eutrophication. 

Identifiers.    Algae,    Biology,    Eutrophic,    Fauna 

Flora,  Management,  Patterns,  Reservoirs. 


PESTICIDES.  THEIR  EFFECT  ON  MAN   AND 
ANIMALS.  WATER  POLLUTION, 

C.Motas.  _  ,„_„ 

Ocrotirea  Natur.  14  ( 1 ):  21-33.  Illus.  1970. 


Some  aspects  of  the  biology  and  management  o! 
eutrophic  storage  reservoirs  in  the |  lower  Thame: 
Valley  are  reviewed  for  the  period  1905-1969.  Ilu 
reservoirs  range  from  6  m  to  23  m  in  depth,  am 
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from  48  ha  to  280  ha  in  area,  and  are  supplied  from 
the  River  Thames.  After  retention  periods  varying 
from  10  days  to  many  months,  the  outflows  pass  to 
treatment  works  (rapid  sand  filtration  or  micros- 
training,  followed  by  slow  sand  filtration  and  ter- 
minal chlorination)  supplying  about  2/3  of  the  Lon- 
don water  supply.  The  paper  describes  the  types 
and  quantities  of  planktonic  algae  which  may  affect 
quality  requirements  at  the  treatment  works.  It  is 
suggested  that  artificial  turbulence  techniques,  cur- 
rently under  investigation  in  natural  lakes  and  man- 
made  impoundments,  should  be  considered  by  the 
waterworks  industry  as  a  possible  means  of  modify- 
ing flora-fauna  pattern  in  eutrophic  storage  reser- 
voirs.-Copyright  1971 ,  Biological  Abstracts,  Inc 
W72-02714 


SPAWNING  AREAS  AND  ABUNDANCE  OF 
STEELHEAD  TROUT  AND  COHO,  SOCKEYE 
AND  CHUM  SALMON  IN  THE  COLUMBIA 
RIVER  BASIN:  PAST  AND  PRESENT, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Diological  Lab. 

For  primary  bibliographic  entry  see  Field  04C 

W72-02717 


MONITORING  ECOLOGICAL  CONDITIONS 
ASSOCIATED  WITH  WIDE-SCALE  APPLICA- 
TIONS OF  DMA,  2,4-D  TO  AQUATIC  EN- 
VIRONMENTS, 

Tennessee  Valley  Authority,  Muscle  Shoals.  Div.  of 
Environmental  Research  and  Development 
T.  A.  Wojtalik,  T.  F.  Hall,  and  O.  Larry  Hill 
PesticMonitJ.  4(4):  184-203.  Maps.  1971. 
Identifiers:  Aquatic,  D,  Di,  Ecological,  Environ- 
ments, Fish,  Invertebrates,  Macro,  Methylamine, 
Monitoring,      Myriophyllm-Spicatum-D,      Phyto 
Plankton,  Salt,  Wide-Scale. 

Over  18,000  surface  acres  of  Nickajack  and  Gun- 
tersville  Reservoirs  were  treated  with  about 
170,000  gal.  dimethylamine  salt  of  2,4-D  during 
April-June  1969  to  control  invading  Eurasian 
watermilfoil  (Myriophyllum  spicatum  L.).  The 
DMA  2,4-D  was  applied  at  the  rates  of  20  and  40  lb 
of  2,4-D  acid  equivalent  (a.e.)  per  acre.  Represen- 
tative habitat  types  were  selected  and  monitored 
for  2,4-D  content  in  water,  plankton,  and  sediment 
and  for  plankton  species  composition,  distribution, 
abundance,  change,  and  response. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02720 


A  SURVEY  OF  THE  MUSSELS  (UNIONACEA) 
OF  THE  ILLINOIS  RIVER:  A  POLLUTED 
STREAM, 

Illinois  State  Natural  History  Survey  Urbana 
William  C.  Starrett. 

Ill  Natur  Hist  Surv  Bull.  30  (5):  267-393  Illus 
Map.  1971. 

Identifiers:  Description,  Distribution,  Fishery,  Il- 
linois, Mussels,  Polluted,  River,  Species,  Stream, 
Survey,  Unionacea. 

A  survey  of  the  pearly  mussel  populations  of  the 
entire  Illinois  River  was  made  in  order  to  formulate 
a  sound  basis  for  managing  the  mussel  resource  of 
this  river,  and  to  determine  what  species  and  dis- 
tributional changes  had  taken  place  during  the  past 
century.  The  species  found  are  described  and  illus- 
trated. The  detrimental  effects  of  pollution  and 
conservation  recommendations  for  the  mussel 
fishery  are  given.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02722 


EUTROPHICATION    OF    SURFACE    WATER: 
LAKE  TAHOE, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  Engineer- 
ing. 

E.  J.  Middlebrooks,  E.  A.  Pearson,  M.  Tunzi,  A. 
Adinarayana.and  P.  H.  McGauhey. 
J  Water  Pollut  Contr  Fed.  43  (2):  242-251    Illus 
1971. 


Identifiers:  Blooms,  California,  Effluents,  Lake, 
Minerals,  Selenastrum-Gracile,  Surface,  Tahoe' 
USA,  Waste,  Water. 

Although  N  and  P  are  major  factors  in  the  nutrient- 
rich,  or  eutrophic  condition  that  leads  to  algal 
blooms,  their  presence  is  not  always  the  critical  fac- 
tor in  eutrophication.  An  effort  was  made  to 
develop  suitable  methods  of  assaying  the  algal 
growth-stimulating  potential  of  various  influents  to 
lakes  and  streams  and  to  apply  these  methods  to  an 
evaluation  of  their  ability  to  increase  the  eutrophi- 
cation of  water.  A  test  algae,  Selenastrum  gracile, 
was  used  to  assess  quantitatively  biostimulation  by 
exposure  to  surface  runoff,  seepages,  effluents 
from  various  wastewater  treatment  processes,  and 
Lake  Tahoe  (California)  water.  Initial  growth 
response  to  the  test  algae  was  much  greater  with 
batch-type  assay  data  than  with  steady-state  condi- 
tions. Both  batch  and  continuous  flow  assays  in- 
dicated that  the  biostimulatory  properties  of  secon- 
dary effluents  were  much  greater  than  that  from 
raw  or  primary  treated  wastes.  Wastewater  ef- 
fluents of  all  types  showed  higher  growth  response 
rates  than  could  be  accounted  for  by  the  amount  of 
N  and  P  present  in  the  samples.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02732 


Descriptors:  'Eutrophication. 


LAB.  EXP.  ON  EFFECTS  OF  H20  TEMP.  H20 
SALINITY  AND  LIGHT  INTENSITY  ON 
SPAWNING  AND  SEXUAL  DEVELOPMENT  OF 
MATURE  OYSTERS  (OSTREA  EDULIS  L.)  IN 
LIMSKI  KANAL, 
Gillian  H.  Perusko. 

Identifiers:  Condition,  Development,  Index,  Inten- 
sity, Kanal,  Laboratory,  Light,  Limski,  Mature,  Os- 
trea-Edulia,  "Oysters,  Salinity,  Sexual,  Spawning, 
Temperature,  Water,  Yugoslavia. 

Specimens  of  O.  edulis  were  transported  from  Lim- 
ski Kanal  and  kept  in  various  tanks  in  the  laborato- 
ry. Four  tanks  contained  water  at  various  tempera- 
tures, 4  were  at  various  salinities,  and  3  illustrated 
different  light  intensities.  Results  obtained  from  the 
periodic  examination  of  the  gonads,  sick  specimens 
and  condition  index  (CI)  showed  that  there  were 
higher  percentages  of  gonads  in  advanced  stages  of 
development  when  the  oysters  were  kept  at  25C 
and  20C  than  at  15C  and  8C.  Also,  25%  salinity 
was  near  the  lethal  limit.  The  CI  value  varies  ac- 
cording to  the  development  of  the  gonads  or  fat- 
ness. After  20  days  exposure  to  constant  light  20% 
of  the  oysters  spawned. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02742 


WATER  QUALITY  OF  THE  SOVIET  UNION  -  A 
REVIEW, 

Office  of  the  Surgeon  General  (Army),  Washing- 
ton, D.C. 
J.  D.  LaMothe. 

Available  from  NTIS,  Springfield,  Va.  22151  Price 
$3.00  (paper  copy).  AD-728  516.  Department  of 
the  Army,  Office  of  the  Surgeon  General  Publica- 
tion, July  1971.  103  p,  8  fig,  229  ref. 

Descriptors:  *Water  quality,  *Water  pollution 
sources,  'Water  pollution  effects,  'Foreign  coun- 
tries, 'Reviews,  Industrial  wastes,  Municipal 
wastes,  Fishkill,  Oily  water,  Organic  wastes,  Ecolo- 
gy, Planning,  Water  quality  control. 
Identifiers:  'USSR. 

Information  available  on  the  quality  of  the  waters 
of  the  Soviet  Union  is  summarized  from  literature 
covering  the  status  of  the  pollution  problem,  trends 
in  water  quality  research,  legislative  events,  and 
long-range  environmental  restructuring  plans  that 
effect  water  resources.  The  state  of  environmental 
degradation  in  the  Soviet  Union  is  as  severe  as  it  is 
in  the  United  States.  Effluent  from  the  Cher- 
norechensk  Chemical  Plant  near  Dzerzhinsk  killed 
almost  all  of  the  fish  in  the  Oka  River  in  1965.  The 
Molognaia  River  in  the  Ukraine  is  officially  re- 
ported as  dead,  and  many  major  rivers  such  as  the 
Volga,  Ob,  Yenesei,  Ural,  and  Northern  Dvina  are 
highly  polluted.  There  are  64,000  population  cen- 


ters that  are  earmarked  for  future  development. 
Out  of  these,  only  7%  have  centralized  water  sup- 
plies. The  situation  is  a  great  deal  worse  with  regard 
to  centralized  sewer  systems;  provision  is  made  for 
only  1%  of  the  homesteads.  A  bibliography  of  229 
documents  is  included.  ( Woodard-USGS) 
W72-02770 


POLLUTION   PROBLEMS   IN   FRESH   WATER 
FISHING  IN  NORWAY, 

Einar  Snekvik,  and  Magne  Grande. 
Nor  Vet  Tidsskr.  82(4):  180-182.  1970. 
Identifiers:  'Detergent,  Fish,  Fishing,  Fresh,  Indus- 
trial,   'Mercury,    Norway,    Pesticides,    Pollution 
Water. 

Pollutants  affecting  Norwegian  fresh  waters  in- 
clude paper  mill  and  wood-working  industrial 
wastes,  containing  sulfite  and  other  chemicals,  and 
wood  fibers.  Mercury  from  paper  mills  and  pulp 
mills  has  led  to  high  Hg  concentrations  in  fish. 
Pynte  mine  wastes,  containing  acid  solutions  of  Cu 
and  Zn  were  also  found.  The  softness  of  Norwegian 
fesh  water,  4-15  mg  CaO/l,  increases  the  lethal  ef- 
fect of  heavy  metals  on  fish.  Pesticides,  agricultural 
wastes,  and  synthetic  detergents  are  also  contribu- 
tors to  the  pollution.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02787 


A  FARIO  'TROUT  FURUNCULOSIS'  SYN- 
DROME DUE  TO  XANTHOMONAS  PISCICOLA 
(NOV.  SP), 

L.  Joubert,  J.  Bussieras,  S.  Ale  Agah,  and  M.  Prave. 
Bull  Soc  Sci  Vet  Med  Comp  Lyon.  72  (2)-  199- 
214.  Illus.  Maps.  1970. 

Identifiers:  Aeromonas-Salmonicida,  Fario,  Furun- 
culosis,  New,  Species,  Syndrome,  'Trout, 
Xanthomonas-Piscicola. 

A  fishing  pond,  subjected  to  unfavorable  ecological 
conditions  and  repopulated  by  fish  probably  con- 
taminated during  raising,  was  infected  by  a  sub- 
acute form  of  Fario  trout  furunculosis.  The  isolated 
bacterial  strain  designated  Xanthomonas  piscicola 
(nov.  sp.)  showed  different  characteristics  from 
those     of     Aeromonas     salmonicida,     classically 
responsible  for  salmonid  furunculosis.  Experimen- 
tal reproduction  of  the  disease  proved  the  virulence 
of  this  organism  for  the  trout.  This  revealed  a 
hyperreceptivity   which   was   both   racial   for  the 
Fario  trout  in  relation  to  the  rainbow  race  and  in- 
dividual-survivors did  not  remain  carriers.  Under 
unfavorable  ecological  conditions,  salmonid  furun- 
culosis, rather  than  being  a  disease  with  a  single 
etiology,  appears  to  be  a  multiple  etiological  syn- 
drome involving  an  organism  of  low  antibiotic  sen- 
sitivity, which  may  be  responsible  for  certain  treat- 
ment failures.  Except  for  antibiotic  or  sulfonamide 
treatment,  the  prophylaxis  involves  an  ecological 
regeneration  of  the  pond  after  complete  emptying 
and  repopulation  with  healthy  stock.  In  France  the 
extension  and  severity  of  the  disease,  the  principal 
infection  of  stock  fish  and  responsible  for  high 
losses,  have  justified  regulation  concerning  official 
sanitary  control  of  salmon  raising  in  accordance 
with  the  International  Zoosanitary  Code. -Copy- 
right 1971,  Biological  Abstracts,  Inc 
W72-02802 


RESISTANCE  OF  THE  PLAINS  KILLIFISH 
FUNDULUS  KANSAE  (CYPRINODONTIDAE) 
TO  COMBINED  STRESSES  OF  TEMPERATURE 
AND  SALINITY, 

Oklahoma  Univ.,  Norman.  Dept.  of  Zoology. 

Loren  G.  Hill,  and  Dale  R.  Carlson. 

Proc  Okla  Acad  Sci.  50:75-78.  1 970. 

Identifiers:     Cyprinodontidae,     Fundulus-Kansae, 

'Killifish,    Plains,    Resistance,    Salinity,    Stresses, 

Temperature. 

Transference  experiments  were  used  to  evaluate 
the  resistance  of  F.  kansae  to  ir°  combined  stresses 
of  temperature  and  salinity.  Salinities  ranging  from 
0.5%  to  1.5%  provided  maximum  protection 
against  death  from  heat  shock.  Higher  salinities 


61 


Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


resumably  minimize  the  survival  of  the  killifish 
when  exposed  to  heat  shock.  As  temperatures 
decreased  optimum  salinities  for  survival 
decreased.  Young-of-year  fish  manifested  greater 
resistance  to  test  factors  than  did  adults.  The 
habitat  preference  of  a  particular  life  history-form 
appeared  to  correlate  with  its  relative  resistance  to 
stresses  of  temperature  and  salinity  -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02803 

TRACE  ELEMENTS  AND  WATER  BLOOM  (IN 

RUSSIAN), 

Moscow  State  Univ.  (USSR). 
M.  M.  Telitchenko,  G.  V.  Tsytsarin,  and  E.  L. 
Shirokova.  _ 

Gidrobiol  Zh.  6  (6):  7-12.  Illus.  1970.  English  sum- 
mary. 

Descriptors:  *Trace  elements. 

Identifiers.    Aphanizomenon-Flos- Aquae,    Bloom, 

Elements,  Microcystis-Aeruginosa,  Mineral,  Trace, 

Water. 

By  emission  spectral  analysis  of  material  and 
phytoplankton  of  the  Mozhaisk  reservoir  the  fol- 
lowing 24  trace  elements  were  determined:  Ta,  Nb, 
Au,  Hg,  W,  Sb,  Zn,  Zr,  Ag,  Co,  Sn,  V,  Be,  Bi,  As, 
Mn,  Ti,  Ba,  Cu,  Sr,  Mo,  Pb,  Cr  and  Ni.  Ta,  Nb,  Au, 
Hg  W  and  Sb  were  found  neither  in  algae,  nor  in 
water.  Zn  and  Zr  are  accumulated  by  drying  off 
algae  in  micro  gram/kg  of  dry  weight.  The  traces 
(.0000001  g/kg)  of  Ag,  Co,  Sn,  V,  Be,  Bi,  and  As 
are  observed  in  algae  during  bloom.  The  other 
trace  elements  were  found  in  both  water  and  algae. 
Aphanizomenon  flos-aquae  and  Microcystis  aeru- 
ginosa when  blooming  in  the  reservoir,  leave  traces 
of  Sr,  Cr  and  Ni.  The  repeated  blooms  Cyanophyta 
in  the  reservoirs  are  observed  only  when  the  water 
is  enriched  with  Cu  of  the  previous  dying  algae 
generation.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02812 

THE  EFFECT  OF  LAS  VEGAS  WASH  EF- 
FLUENT UPON  THE  WATER  QUALITY  IN 
LAKE  MEAD,  . 

Bureau  of  Reclamation,  Denver,  Colo.  Engineering 
and  Research  Center.  ...,„ 

For  primary  bibliographic  entry  see  Field  02H. 
W72-02817 

THE  MISSOURI  APPROACH  TO  ANIMAL 
WASTE  MANAGEMENT,  , 

Missouri  Univ.,  Columbia.  Dept.  of  Agricultural 

Engineering. 

R.  M.  George,  M.  R.  Peterson,  C.  G.  McNabb,  J. 

W  Robbins,  and  G.B.  Garner. 

Missouri   Water   Pollution   Board   and   Extension 

Division,    University    of    Missouri    -    Columbia, 

MP232/71/lM,pl-65.21  tab. 

Descriptors:  *Farm  waste,  *Lagoon,  *Design  stan- 
dards Aeration,  Filtration,  Oxidation,  Waste 
disposal,  Irrigation,  Design,  Sprinkler  irrigation. 
Farm  management,  Swine,  Cattle,  Anaerobic  bac- 
teria, Soil  disposal  fields. 

Identifiers:  *  Soil-plant  filter,  System  management, 
Solid  manure. 


disposal,  including  tankwagons  and  irrigation  from 
pits  and  lagoons.  The  effects  of  these  systems  on 
the  surroundings  were  also  discussed.  (Bundy-Iowa 
State) 
W72-02837 

RELATIONSHIPS  BETWEEN  PRODUCTION, 
NUTRIENT  ACCUMULATION,  AND 

CHLOROPHYLL  SYNTHESIS  IN I  AN 
ELEOCHARIS  QUADRANGULATA  POPULA- 
TION, 

Savannah  River  Ecology  Lab.,  Aiken,  S.C. 
Claude  E.  Boyd,  and  David  H.  Vickens. 
Can  J  Bot.  49  (6):  883-888.  Illus.  1971 . 
Identifiers:     Accumulation,     Chlorophyll,     Crop, 
Eleocharis-Quadrangulata-M ,  Emergent, 

Macrophyte,  Nitrogen,  Nutrient,  Phosphorus, 
Population,  Potassium,  Production,  Relationships, 
Standing,  Synthesis. 

Maximum  standing  crop  in  an  Eleocharis  quadran- 
gulata  population  was  estimated  at  881  g  dry 
wt  /sq.  cm.  Net  daily  productivity  was  highest  dur- 
ing May  when  about  50%  of  the  total  standing  crop 
was  produced.  Net  productivity  for  the  entire 
period  of  vegetative  increase,  April  1  to  Aug.  4 
was  7  0  g/sq.  cm  per  day.  The  accumulation  of 
several  nutrients,  especially  N,  P,  and  K  was  pro- 
portionately more  rapid  than  dry  matter  produc- 
tion during  early  spring  growth.  Net  chlorophyll 
synthesis  was  also  greater  during  early  spring.  Pat- 
terns of  change  in  dry  matter  and  chemical  sub- 
stances in  the  E.  quadrangulata  population  were 
similar  to  those  in  populations  of  other  emergent 
aquatic  macrophytes. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02894 


Livestock  producers  have  asked  for  guidelines  on 
animal  waste  management  that  will  be  feasible  and 
enduring.  With  these  facts  in  mind,  staff  engineers 
of  the  Water  Pollution  Board  held  a  series  of 
meetings  with  staff  members  of  the  Extension  Divi- 
sion and  Department  of  Agricultural  Engineering 
of  the  University  of  Missouri-Columbia,  to  develop 
guidelines  for  disposal  of  waste  from  confinement 
feeding  operations.  The  information  and  design 
guidelines  are  intended  primarily  for  the  use  of  per- 
sonnel in  agencies  concerned  with  animal  waste 
management  systems,  including  detailed  informa- 
tion on  the  components;  that  is,  settling  basin  and  a 
detention  basin.  Lagoon  systems  were  outlined  giv- 
ing component  parts  and  sizing  with  some  cost  esti- 
mates. Guidelines  were  also  given  for  final  waste 


ECOLOGICAL  AND  FLORISTIC  DATA  ON 
THE  PLANKTONIC  ALGAL  FLORA  OF  A  POL- 
LUTED POND, 

Louvain  Univ.  ( Belgium ).  Institut  Carnoy. 

A  Louis,  and  C.  Beernaert. 

BiolJaarb.  37:61-139.  Illus.  1969. 

Identifiers:  Algal,  Belgium,  Carbon,  Conductivity, 

Di     Ecological,    Flora,    Floristic,    Light,    Matter, 

Minerals,  Organic,  Oxide,  Ph,  Planktonic,  Polluted, 

Pond,  Temperature. 

The  polluted  lake  studied  is  Blankaart  Lake  in  Dik- 
smide  Belgium.  The  chemical  composition  of  the 
water  was  determined  and  correlated  with  the  algal 
species  present.  The  physical  characteristics  of  the 
water  studied  were  the  penetration  of  light,  con- 
ductivity, temperature,  pH,  Fe,  NH3,  Si,  C02, 
phosphates,  chlorides,  organic  matter,  alkalinity, 
Ca  and  Mg  contents.  Some  of  the  algal  groups 
present  were  Cyanophyta,  Euglenophyta, 
Chrysophyta,  Bacillariophyta,  Chlorophyta,  Conju- 
gates, and  Pyrrophyta.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02898 

A   COMPARISON   OF  PHOTOSYNTHESIS  BY 
PLANKTON  IN  DIFFERENT  LATVIAN  LAKES, 

A  S  Daukshta,  and  M.  B.  Vainshtein. 
Biol  Vnutr  Vod  Inf  Byull.  4.  11-15.  1969.  Trans- 
lated from  RefZh  Biol,  1970,  No.  8U1 15. 
Identifiers:  Bacteria,  Carbon,  Dystrophic, 
Eutrophic,  Flasic,  Lakes,  Latvian,  Light,  Method, 
Oxygen,  Photosynthesis,  Plankton,  Primary, 
Production,  Radio,  Season. 


In  Aug.  and  Sept.  1967  examinations  were  made  of 
9  lakes.  The  primary  production  was  studied  by  the 
oxygen  and  radiocarbon  modifications  of  the  flask 
method.  Determinations  were  made  of  the  daily 
dynamics  of  photosynthesis.  In  lakes  of  different 
types,  the  daily  course  of  photosynthesis  was 
similar  and  depended  little  on  the  trophicity  of  the 
waters,  which  determine  only  the  absolute  values  of 
the  primary  production.  The  maximum  value  of  the 
daily  primary  production  (4.57  mg  C/l.ter i  was 
noted  in  a  eutrophic  lake  and  the  minimum  (0.04) 
in  dystrophic  ones.  At  the  end  of  the  summer, 
under  conditions  of  light  starvation,  destruction 


predominated  in  lakes  of  all  types.  A  direct  relation 
is  shown  between  the  magnitude  of  the  destruction 
and  the  number  of  bacteria  and  type  of  lake.- 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-02899 

PHYTOTOXIC    EFFECTS   OF    CHERRYBARK 
OAK, 

Crown  Zellerbach  Corp.,  Camas,  Wash. 
Dean  S.  De  Bell. 

Forest  Sci.  17(2):  180-185.  Illus.  1971. 
Identifiers:  Cherrybark,  Chromatography,  Growth, 
Liquidambar-Styraciflua-D,  Oak-D,  Phyto,  Quer- 
cus-Falcata-Var-Pagodaefolia-D,  Regulators,  Sal- 
icylic-Acid, Spectrophotometry,  Survival,  Toxic, 
Understory. 

Growth  of  natural  vegetation  as  well  as  survival  and 
growth  of  planted  seedlings  of  cherrybark  oak 
(Quercus  falcata  var.  pagodaefolia  Ell.)  were  much 
less  beneath  large  seed  trees  of  cherrybark  oak.  In 
greenhouse  studies,  germination  and  seedling 
growth  were  reduced  in  soils  collected  beneath 
cherrybark  oak.  Cold-water  extracts  of  fresh, 
whole  leaves  of  cherrybark  oak  contained  a  sub- 
stance which  inhibited  growth  of  sweetgum 
(Liquidambar  styraciflua  L.)  seedlings.  Chromato- 
graphic and  spectrophotometric  analyses  revealed 
that  the  primary  inhibiting  substance  in  leaf  extract 
was  salicylic  acid.  Leaching  of  this  substance  from 
oak  crowns  by  rain  presumably  causes  inhibition  of 
the  understory  beneath  cherrybark  oak. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-02911 

THE  LIFE  HISTORIES  AND  TROPHIC  RELA- 
TIONSHIPS OF  THE  TRICHOPTERA  OF 
MARION  LAKE,  BRITISH  COLUMBIA, 

British  Columbia  Univ.,  Vancouver.  Inst,  of  Animal 
Resources  and  Ecology. 
Michael  J.  Winterbourn. 
CanJZool.  49  (5):  623-635.  Illus.  1971. 
Identifiers:  Ambystoma-Gracile,  British-Columbia, 
Canada,   Histories,   Lake,   Life,   Marion,   Oncor- 
hynchus-Nerka,    Relationships,    Salmo-Gairdnen, 
Taricha-Granulosa,  Trichoptera,  Trophic. 

Life  histories  and  trophic  relationships  of  Trichop- 
tera were  studied  in  a  small  British  Columbia  lake. 
Larvae  of  10  caddis  species  were  primarily  sedi- 
ment feeders,  2  were  leaf  feeders,  3  carnivores,  and 
1  Banksiola  crotchi,  an  algal  feeder  in  early  instars 
and  predaceous  in  later  ones.  The  final  instar  larvae 
of  potentially  competitive  species  tended  to  be 
separated  in  time.  Caddis  larvae  were  an  important 
component  of  the  diet  of  rainbow  trout  (Salmo 
gairdneri),  species  being  preyed  upon  sequentially 
as  their  later  instars  appeared  in  the  lake.  Larvae 
were  also  important  as  prey  of  the  salamander 
Taricha  granulosa  but  were  less  significant  in  the 
diets  of  kokanee  salmon  (Oncorhynchus  nerka) 
and  a  2nd  salamander  Ambystoma  gracile.-Copy- 
right  1 97 1 ,  Biological  Abstracts,  Inc. 
W72-029I9 

HUMAN  FLUORIDE  INTOXICATION  IN  PUN- 
JAB 

Government  Medical  Coll.,  Patiala  (India).  Dept. 

of  Medicine.  . 

S  S  Jolly,  S.  Prasad,  R.  Sharma,  and  B.  Rai. 
Flouride.  4  (2):  64-79.  Illus.  1971 
Identifiers:  Acroparesthesias,  Alkaline,  Child, 
Dental  Fluoride,  Fluorosis,  Human,  India,  Intoxi- 
cation Myelo,  Phosphatase,  Punjab,  Quadnplegia, 
Radiculopathy,  Secretion,  Serum,  Skeletal,  Spastic, 
Tyrosine,  Urinary. 


In  an  epidemiological  survey  on  fluorosis  in  India 
the  incidence  of  dental  fluorosis  of  46,000  children 
surveyed  was  unrelated  to  that  of  skeletal  fluorosis_ 
Periapical  tooth  resorption  and  premature  loss  of 
teeth  is  a  feature  of  dental  fluorosis  in  adults. 
Dental  fluorosis  occurs  where  water  contains  less 
than  1  ppm  F-.  Skeletal  fluorosis  develops  after  10 
to  30  yr  residency  in  endemic  areas  with  F-  levels  of 
drinking  water  of  1.5  ppm.  Of  1300  radiologically 
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demonstrable  cases  309  were  asymptomatic,  742 
with  rheumatic  and  arthritic  complaints,  144  with 
crippling  deformities  and  125  with  neurological 
complications.  Detailed  neurological  studies  on  73 
male  and  7  female  cases  revealed  myeloradicu- 
lopathy of  the  cervical  and  dorsal  spine  with 
acroparesthesias,  muscular  wasting  and  neuritic 
pains;  spastic  quadriplegia  was  noted  in  several 
cases.  No  evidence  of  visceral  involvement  in  the 
endemic  area  appeared.  Mean  F-  levels  were 
recorded  as  follows:  Blood  2.8  ppm;  urine  5.3  ppm; 
bones  3187  ppm  (700  -  7000  ppm  in  dry  fat-free 
bone);  teeth  1960  ppm,  urinary  calculae  22  ppm. 
In  1 5  soil  samples  collected  in  the  endemic  areas  F- 
values  ranged  from  166  to  389  ppm.  Cereals  con- 
tained .22  to  4.40  ppm  F-.  Serum  Ca,  inorganic 
phosphates,  phosphorus  clearance  and  Ca  depriva- 
tion tests  showed  no  significant  differences  from 
those  of  controls.  Serum  alkaline  phosphatase 
levels  were  elevated  in  fluorotic  patients.  Adrenal 
functions  were  normal.  Excessive  urinary  tyrosine 
excretion  was  noted. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02939 


5D.  Waste  Treatment  Processes 


A  THERMODYNAMIC  ANALYSIS  OF  A  PRI- 
MARY WASTE  STABILIZATION  POND, 

Utah  State  Univ.,  Logan.   Utah  Water  Research 
Lab. 

D.  W.  Hendricks,  W.  D.  Pote,  and  J.  G.  Andrew. 
Available  from  the  National  Technical  Information 
Service  as  PB-205  282,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report  No  PRCWRR  16-1,  Sep- 
tember 1970,  63  p,  14  fig,  7  tab,  40  ref.  OWRR  A- 
006-Utah(l). 

Descriptors:  "Oxidation  lagoons,  *Algae,  'Oxida- 
tion,  Photosynthesis,  Oxygen,  *Thermodynamics, 
Analytical   techniques,   Design   criteria,   Kinetics, 
'Waste  water  treatment. 
Identifiers:  *Solar  insolation,  *Stoichiometry. 

A  97.5  acre  oxidation  pond  with  an  average  depth 
of  1  1/2  to  1  2/3  meters,  in  operation  since  1967, 
was  sampled  in  September  1969  and  in  June  1970. 
The  primary  objective  was  to  quantitate  the  actual 
energy  trade-off,  in  terms  of  algae  produced  vs. 
amount  of  waste  degraded,  for  oxidation  ponds. 
Such  quantitation  was  accomplished  by:  ( 1 )  defin- 
ing the  chemical  reactions  involved-both 
stoichiometrically  and  thermodynamically  (the 
latter  in  terms  of  equilibrium  conditions);  (2)  mea- 
suring terms  in  a  daily  mass  balance  model  of  an 
operating  primary  pond;  and  (3)  evaluating  the  'al- 
gae production  potential'  for  the  pond  studied, 
based  upon  available  solar  insolation.  These  results 
defined  respectively:  (1)  the  calculated  absolute 
lower  limit  of  daily  algal  synthesis  necessary  for 
production  of  the  stoichiometric  oxygen  to  satisfy 
the  daily  influent  BOD  requirement;  (2)  a  mea- 
sured daily  synthesis  rate  of  algae  to  compare  with 
the  daily  influent  TOC,  under  conditions  of  max- 
imum sunshine  in  the  annual  cycle;  and  (3)  the  cal- 
culated absolute  upper  limit  of  daily  algal  synthesis, 
through  the  annual  cycle,  if  all  usable  solar  energy 
were  utilized.  Results  established:  (1)  algae 
production  is  significant  in  proportion  to  waste 
degraded,  even  in  the  lower  limit;  (2)  actual 
production  was  over  100  times  the  stoichiometric 
amount;  and  (3)  the  upper  production  limit  was 
oyer  3  times  the  actual  production.  All  results  in- 
dicated a  vast  energy  overturn  with  little  or  no  net 
effect.  (Lowry-Texas) 
W72-02363 


Water  Quality  Office,  Water  Pollution  Control 
Research  Series,  January  1971,  86  p,  32  fig,  10  tab 
EPA  Program  12090  ESG. 

Descriptors:  'Industrial  wastes,  "Heavy  metals, 
•Chemical  precipitation,  Hydrogen  ion  concentra- 
tion, Neutralization,  Sludge,  Sedimentation,  Cen- 
trifugation,  Textiles,  Pilot  plant,  Operation  and 
maintenance,  Cost  analysis,  *Waste  water  treat- 
ment. 
Identifiers:  *Zinc,  'Solubilization 

A  zinc  recovery  system  was  developed  to  recover 
zinc  from  dilute  zinc  sulfate  lost  both  when  acid 
spun  yarns  are  washed  and  at  various  stages  in  the 
spinning  process.  The  process  included  neutraliza- 
tion of  the  waste  stream  to  pH  6.0,  sedimentation 
of  insolubles,  crystallization  of  zinc  hydroxide  in  a 
high  pH  environment,  sedimentation  of  zinc 
hydroxide  and  solubilization  of  the  zinc  with  sul- 
furic acid.  A  pilot  plant  was  constructed  and 
operated  to  provide  additional  information.  At 
600-1000  gpm  of  influent  containing  70-120  mg/1 
of  zn,  an  effluent  zn  concentration  of  less  than  1 
mg/1  was  achieved,  corresponding  to  98-99% 
removal  efficiency.  The  zinc  hydroxide  sludge  was 
easily  concentrated  to  5  to  7%  solids  by  sedimenta- 
tion and  to  10%  solids  by  centrifugation.  Operating 
and  maintenance  costs  were  estimated  at  12.5  to 
14.0  cents/lb  of  zn  recovered.  Recovery  and  sale  of 
2000  lbs  of  zinc  daily  assures  recovery  of  these 
costs.  (Lowry-Texas) 
W72-02364 


ZINC     PRECIPITATION     AND     RECOVERY 
FROM  VISCOSE  RAYON  WASTEWATER, 

American  Enka  Co.,  Enka,  N.  C.  Central  Engineer- 
ing Dept. 

David  M.  Rock,  and  Grady  Allman. 
Copy  available  from  GPO   Sup   Doc  for  $1.00; 
microfiche  from  National  Technical  Information 
Service  as  PB-EP2.I0:,  $0.95.   12090ESG  01/71 
PB-205   205.   Environmental  Protection  Agency- 


COMBINED  TREATMENT  OF  DOMESTIC  AND 
INDUSTRIAL  WASTES  BY  ACTIVATED 
SLUDGE. 

City  of  Dallas,  Oreg. 

Copy  available  from  GPO  Sup  Doc  for  a  $1.23; 
microfiche  from  NTIS  as  PB-EP2.10:,  $0  95 
12130  EZR  05/71,  PB-205  206.  Environmental 
Protection  Agency-Water  Quality  Office,  Water 
Pollution  Control  Research  Series,  May  1971,  125 
p,  30  fig,  7  tab,  20  ref.  EPA  Program  12130  EZR, 
Grant  No.  11 060  EZR. 

Descriptors:  'Waste  water  treatment,  'Municipal 
wastes,  'Industrial  wastes,  Canneries,  Activated 
sludge,  Operation  and  maintenance,  Organic  load- 
ing, Aeration,  Cost  analysis,  Oregon. 
Identifiers:  'Aerobic  digestion,  'Process  stability, 
'Process  flexibility,  Shock  loads,  'Dallas 
(Oregon). 

A  completely  aerobic  secondary  treatment  facility 
was  constructed  to  treat  both  domestic  wastes  from 
the  City  of  Dallas,  Oregon,  and  cannery  wastes  in 
season  as  well.  The  system  was  designed  for  2.0 
mgd  average  daily  flow  and  a  BOD  loading  of  7000 
lbs/day,  and  its  operation  was  monitored  from  Au- 
gust 1969  to  November  1970.  Results  indicated 
that:  ( 1 )  start-up,  operation,  and  shut-down  of  the 
cannery  caused  no  operational  problems;  (2)  the 
treatment  system  was  sufficiently  flexible  and  sta- 
ble to  withstand  shock  organic  and  hydraulic 
loadings;  and  (3)  a  good  quality  effluent  was 
produced  with  aeration  times  varying  from  4  to  60 
hours.  Average  effluent  BOD  and  suspended  solids 
concentrations  were  8  and  1 3  mg/1  respectively  for 
the  test  period.  Biological  solids  yield  averaged  0.7 
lbs  solids/lb  BOD  removed,  with  a  net  accumula- 
tion of  .42  lbs  solids/lb  BOD  removed.  MLSS  con- 
centration ranged  from  700  to  3000  mg/1,  average 
sludge  age  was  19  days,  and  the  organic  loading 
range  was  from  .05  to  .40  lbs  BOD/lb  MLSS/day. 
Total  capital  cost  was  66%  of  that  for  a  conven- 
tional activated  sludge  system,  and  operation  and 
maintenance  costs  were  only  33%  of  those  for  a 
conventional  system.  (Lowry-Texas) 
W72-02365 


CONVERSION  OF  CRANKCASE  WASTE  OIL 
INTO  USEFUL  PRODUCTS, 

National  Oil  Recovery  Corp.,  Bayonne,  N.  J. 
Solfred  Maizus,  and  Kenneth  Urquhart. 


Copy  available  from  GPO  Sup  Doc  for  $1.00; 
microfiche  from  NTIS  as  PB-EP2.10:,  $0  95 
15080DBO  03/71,  PB-205  207.  Environmental 
Protection  Agency-Water  Quality  Office,  Water 
Pollution  Control  Research  Series,  March  1971  87 
p,  4  fig,  3  tab.  EPA  Program  1 5080  DBO. 

Descriptors:  'Oily  wastes,  'Additives,  Water  quali- 
ty control,  Distillation,  Instrumentation,   'Waste 
water  treatment,  Water  reuse,  Oil. 
Identifiers:  'Waste  oil  reuse,  'Recycling,  Tars. 

A  simplified  technique  for  reprocessing  spent  au- 
tomotive crankcase  oils  into  useful  petroleum 
products  other  than  lube  oils,  without  producing 
residues  which  cause  water  pollution  was  demon- 
strated. All  of  the  petroleum  products  from 
vacuum  distillation  of  the  waste  oils  were  sold  as 
low  sulfur  heating  fuel  and  as  potential  diesel  fuels. 
Only  the  water  in  the  fuel  was  not  recovered.  Vary- 
ing composition  of  the  waste  oils  accounted  for 
much  of  the  operation  difficulty  encountered.  Use 
of  metal  based  additives  is  gaining  in  popularity, 
and  these  additives  plus  their  decomposition 
products  caused  numerous  clogging  problems  in 
the  equipment.  Feed  variability  plus  increasingly 
stringent  effluent  laws  resulted  in  obsolescence  of 
the  plant  before  test  runs  were  finished.  Use  of  the 
waste  oils  in  the  plant  was  extremely  damaging  to 
the  equipment,  resulting  in  much  greater  yearly 
depreciation  than  was  anticipated.  Studies  on  dif- 
ferent products  which  can  use  such  re-refined 
petroleum  products  are  continuing.  (Lowry-Texas) 
W72-02366 


PHOSPHATE  REMOVAL  BY  ACTIVATED 
SLUDGE  AERATION, 

Los  Angeles  City  Bureau  of  Sanitation,  Calif. 
R.  B.  Bargman,  W.  F.  Garber,  and  M.  Spiegel. 
Journal,  American  Society  of  Civil  Engineers,  Sani- 
tary Engineering  Division,  Vol  96,  No.  SA  1,  1970 
p  45-46. 

Descriptors:  'Waste  water  treatment,  'Phosphate, 
Sludge  disposal,  Calcium,  Aluminum,  Iron,  Zinc, 
Hydrogen  ion  concentration,  California,  'Aera- 
tion, Activated  sludge. 

Identifiers:  C02  stripping,  Los  Angeles, 
Phosphorus  precipitation,  Aeration  rate. 

During  a  four  month  period  at  the  Hyperion  sewage 
treatment  plant  of  Los  Angeles,  California,  29.0 
mg/1  of  phosphate  in  the  primary  effluent  was 
reduced  to  0.5  mg/1  in  the  secondary  effluent;  and 
approximately  150  mg/1  of  total  phosphate  was 
reduced  to  0.5  mg/1  in  the  secondary  effluent. 
Preliminary  studies  indicate  that  C02  stripping 
from  increased  aeration  rates  raised  the  pH  from 
7.0  to  8.6  or  more  allowing  phosphate  to 
precipitate  with  calcium,  aluminum,  zinc,  iron  and 
other  divalent  and  trivalent  ions  present  in  the 
wastewater.  A  material  balance  of  the  cations 
present  with  the  phosphate  removed  and  assumed 
metabolic  uptake  of  phosphorus  was  close.  This 
high  removal  is  attributed  to:  ( 1 )  increased  aera- 
tion rates  and  subsequent  C02  stripping;  and  (2) 
no  return  of  waste  sludge  to  the  primary  tanks. 
(Morgan-Texas) 
W72-02369 


A  RADIOACTIVE  LIQUID  WASTE  TREAT- 
MENT FACILITY  UTILIZING  A  WIPED-FILM 
REACTOR, 

Ballistic     Research     Labs.,     Aberdeen     Proving 

Ground,  Md. 

Allen  Thieme,  Ernest  W.  Bloore,  and  David  L 

Goff. 

Available  from  the  National  Technical  Information 

Service  as  AD-726  901 ,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  BRL  Report  No.  1358,  March  1971 

100  p,  23  fig,  14  tab,  16  ref. 

Descriptors:  'Radioactive  waste  disposal,  'Liquid 
wastes,  'Separation  techniques,  Evaporation, 
Distillation,  Ion  exchange,  Resins,  Decomposition, 
Radioisotopes,  Pressure,  Automatic  control.  In- 
strumentation, Piping  systems,  'Waste  water  treat- 
ment, Treatment  facilities,  Waste  disposal. 
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A  liquid  waste  treatment  system  consisting  of  a 
modified   Pfaudler  Wiped-Film   Evaporator,  two 
Permutit  ion  exchangers,  four  hold-up  tanks,  and 
the  necessary  pumps,  piping,  and  instrumentation 
was  assembled  and  operated  at  a  rate  of  1  gpm  In- 
fluent to   the   unit  was  comprised  of  low-level 
radioactive  wastes,  including  reactor  primary  coo- 
lant water,  liquid  decontamination  waste  generated 
at  reactor  sites,  and  decontamination  laboratory, 
and  laundry  wastes  generated  by  research  laborato- 
ries utilizing  radioactive  isotopes.  Decontamination 
factors  (DF)  for  the  evaporator,  feed  to  distillate, 
varied  from  10  to  the  6th  power  to  10  to  the  7th 
power  for  cobalt,  cescium,  and  strontium  at  less 
than  40,000  ppm  solids  concentration,  while  at 
40,000  to  160,000  ppm,  DF  sometime  decreased 
by  a  factor  of  10.  Ion  exchange  following  evapora- 
tion added  a  factor  of  10.  For  radium,  evaporation 
DF's  were  10  to  the  3rd  power  to  10  to  the  5th 
power  for  low  solids  and  10  to  the  4th  power  to  10 
to  the  6th  power  for  higher  solids  concentrations, 
while  ion  exchange  increased  the  total  DF  by  10  to 
100.  Effluent  liquid  radioactivity  was  below  the  1  x 
00000001  micro  Ci/ml  Maximum  Permissible  Con- 
centration for  direct  discharge  to  the  environment. 
Total  cost  was  $0.226/gallon  using  atmospheric 
evaporation    and    $0.143/gallon    using    vacuum 
based  on  1750  hours  of  operation/year  at  40  to  50 
gal/hr.  (Lowry-Texas) 
W72-02370 


Descriptors:    *Aeration,    *Oxygenation,    Absorp- 
tion, 'Dissolved  oxygen,  'Temperature,  Oxidation 
lagoons,  'Waste  water  treatment. 
Identifiers:  Spiral  flow  aeration  tank,  Partial  pres- 
sure, Regression  coefficients,  'Oxygen  transfer. 

Several  investigators  have  studied  the  effect  of  tem- 
perature on  oxygen  transfer  but  in  each  of  those  ex- 
periments one  or  more  of  the  test  conditions  did 
not  represent  common  aeration  practices.  In  this 
study  the  tests  were  made  in  a  full-scale  aeration 
tank  section  with  different  types  of  aeration  devices 
arranged  similar  to  arrangements  in  common  prac- 
tice. Both  saran  tubes  and  spargers  were  used  as  the 
diffusion  media.  The  airflow  rate  ranged  between  7 
and  32  ft3/min/ft  of  tank  length,  and  the  water  tem- 
perature range  was  10-30  deg  C  with  measure- 
ments taken  in  2.5  deg  C  increments.  Samples  were 
analyzed  by  the  Winkler  method  for  dissolved  ox- 
ygen and  the  rate  of  oxygen  absorption  was  com- 
puted by  a  mathematical  procedure  described 
previously  by  Morgan  and  Bewtra  (1960).  The  per- 
cent oxygen  absorptions  at  zero  dissolved  oxygen 
concentration,  obtained  for  various  airflows  and 
temperatures,  were  plotted  for  both  types  of  dif- 
fuses. Final  results  of  the  tests  were  statistically 
analyzed  and  summarized  in  a  mathematical  ex- 
pression. (Morgan-Texas) 
W72-02372 


MODIFICATIONS  TO  THE  BRIGGS  MICRO- 
-ELECTROPHORETIC  CELL  AND  COM- 
PARISONS WITH  THE  ZETA-METER  CELL, 

Washington  Univ.,  St.  Louis,  Mo.  Dept.  of  Environ- 
mental and  Sanitary  Engineering. 
R.  M.Rock,  and  N.C.Burbank. 
Proceedings,  Industrial  Waste  Conference,  20th, 
May  4,  5,  and  6,  1965,  p  589-607,  1 1  fig,  2  tab,  20 
ref. 

Descriptors:   'Waste  water  treatment,  'Coagula- 
tion,     'Electrophoresis,     Colloids,     Operations, 
'Comparative  benefits,  'Comparative  costs,  Flexi- 
bility- ,.    w 
Identifiers:  Briggs  cell,  'Zeta-Meter  cell,  Mattson 

cell,  Northrup-Kunitz  cell. 

A  growing  interest  in  applications  of  micro-elec- 
trophoresis  (MEP)  to  the  treatment  of  industrial 
waters  and  wastes  has  led  an  increasing  number  of 
persons  to  investigate  the  possibility  of  installing 
such   apparatus   in   their   laboratories.   However, 
there  is  a  frustrating  lack  of  complete  detailed  in- 
formation on  design  fabrication  and  operation  of 
the  four  basic  configurations  available.  A  study  was 
undertaken  to  improve  a  Briggs  cell  and  then  to 
compare  the  characteristics  of  this  cell  to  a  Zeta- 
Meter,  another  configuration  of  a  MEP  cell.  The 
two    units   were   found   to    be    comparable   with 
respect  to  size,  speed  of  determinations,  size  of 
smallest  colloid  visible,  and  values  of  determina- 
tions on  identical  colloid  systems.  The  Zeta-Meter 
was   more   rugged,   compact   and   portable.   The 
Briggs  cell  was  cheaper,  though  certain  factors 
became  apparent  that  could  exert  an  equal  in- 
fluence. The   Briggs  cell  was  more  suitable  for 
dense  colloids  and  had  a  wider  choice  of  optics. 
Determinations  of  fast  settling  colloids  could  be 
made  by  vertically  oriented  Briggs  cell,  the  Zeta- 
Meter  and  the  horizontally  oriented  Briggs  cell  in 
that    order    of   effectiveness.    Highly    conductive 
media  favored  the  use  of  the  horizontal  Bnggs  cell, 
then  the  Zeta-Meter  and  last  the  vertical  Briggs 
cell     The    combined   features   of   the   two    units 
together  provide  a  capability  for  handling  an  ex- 
ceptionally wide  variety  of  industrial  water  and 
waste  coagulation  problems.  (Goesshng-Texas) 
W72-02371 


EFFECT    OF    TEMPERATURE    ON    OXYGEN 
TRANSFER  IN  WATER, 

Windsor  Univ.  (Ontario). 

J  K  Bewtra,  W.  R.Nicholas,  and  L.  B.  Polkowski. 
Water  Research,  Vol  4,  August  19,  1969,  p  115- 
123,5  fig,  2  tab,  11  ref. 


RECENT  PAPER  INDUSTRY  WASTE  TREAT- 
MENT SYSTEMS, 

National  Council  for  Air  and  Stream  Improvement 
Inc.,  Gainesville,  Fla.  Southern  Research  Center. 
William  J.  Gillespie. 

Journal  of  Sanitary  Engineering  Division 
Proceedings  of  ASCE,  Vol  96,  No.  SA  2,  April 
1970,  p  467-477,  3  fig,  6  ref. 

Descriptors:  'Pulp  and  paper  industry,  'Industrial 
wastes,  Oxidation  lagoons,  Activated  sludge,  Aera- 
tion, Organic  loading,  Trickling  filters,  Sedimenta- 
tion, Biochemical  oxygen  demand,  Sludge  disposal, 
'Waste  water  treatment,  'Pulp  wastes. 
Identifiers:  Suspended  solids. 

As  of  1966,  the  pulp  and  paper  industry  had  ex- 
pended a  total  of  $2 1 7  million  of  capital  investment 
in  waste  treatment  facilities.  To  provide  treatment 
compatible  to  the  Water  Quality  Act  criteria  the 
capital  cost  is  estimated  to  be  between  $320  million 
to  $920  million.  Primary  treatment  removal 
methods  are  outlined  with  respect  to  their  applica- 
tion to  the  pulp  and  paper  industry.  Both  earthen 
and  concrete  sedimentation  basins  are  used. 
Suspended  solids  and  BOD  removals  are  dependent 
on  the  influent,  and  range  from  70  to  100%  and 
15%  to  80%  respectively.  Stabilization  basins  are 
the  most  widely  used  secondary  treatment  facili- 
ties. At  loading  rates  of  up  to  50  lbs  BOD  per  acre, 
85%  removals  are  being  achieved.  Effluents  are 
generally  nutrient  deficient,  so  nutrients  are  added 
in  the  ratio  of  100  to  5  to  1 ,  BOD  to  N  to  P.  Trick- 
ling filters  have  also  been  used  as  roughing  devices, 
because  of  their  ability  to  be  loaded  at  rates  of  up 
to  200  lbs  BOD  per  1000  ft.  of  filter  volume.  Case 
histories  of  both  an  aerated  basin  system  and  an  ac- 
tivated sludge  system  are  presented  as  illustrations. 
(Lowry-Texas) 
W72-02374 

JOINT     SEWAGE     SCHEME     FOR     NOTTS 
AUTHORITIES. 

Surveyor,  Vol  1 36,  July  24,  1970,  p  19-2 1 ,  3  fig. 

Descriptors:  'Biological  treatment.  Joint  commit- 
tee on  rainfall   and   runoff,  Treatment  facilities, 
Sludge  treatment.  Sediments,  'Waste  water  treat- 
ment. 
Identifiers:  'Trent  River,  'Sewage  system. 


After  many  years  of  concern  over  the  inadequacy 
of  their  sewerage  system,  disposal  plants  and  par- 
ticularly the  substandard  effluent  being  discharged 
into  the  Trent  River,  a  new  sewerage  and  sewage 
disposal    scheme    was    accepted    and    built    at 


Newthorpe,  Notts.  The  compact  and  highly  auto- 
mated works  were  designed  for  construction  in 
three  stages  to  an  ultimate  capacity  of  3.85  million 
gpd  Treatment  works  consists  of  two  circular  sedi- 
mentation tanks  with  a  total  capacity  of  450,000 
gallons  four  circular  bacteria  beds  with  a  total 
media  content  of  12,000  cu  yd,  and  two  circular 
humus  tanks  with  a  total  capacity  of  300,000  gal- 
lons or  six  hours  retention.  The  works  operate  on 
the  recirculation  system  and  it  has  been  possible  to 
combine  in  a  single  structure  the  recirculation 
pumping  station,  sludge  pumping  station,  heater 
house  and  workshop.  The  treatment  process  is 
designed  for  a  flow  of  9  mgd  passing  through  for 
full  treatment.  Biological  treatment  is  through  eight 
rectangular  ropehauled  distributor  beds.  The  final 
sludge  cake  can  be  loaded  direct  to  vehicles,  or  one 
day's  output  can  be  stored  in  a  bunker.  An  area  of 
14.5  sq.  miles  with  a  population  of  36,000  can  be 
provided  for  by  this  scheme  with  expansion  capa- 
bilities for  handling  a  population  of  66,000.  (Biggs- 
Texas) 
W72-02376 


VALUE  OF  REAERATION  IN  AN  ACTIVATED- 
-SLUDGE  PLANT  WHEN  DEALING  WITH 
TOXIC  DISCHARGE, 

Journal  of  Water  Pollution  Control,  Vol  69,  1970, 
p  60-61. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Toxicity,  Acids,  Hydrogen  ion  concentra- 
tion Turbidity,  Biochemical  oxygen  demand,  On- 
site  tests,  Neutralization,  Lime,  'Reaeration,  Aera- 
tion. 

The  design  of  the  diffused-air  activated-sludge 
plant  at  the  Clyde  Park  Works  of  the  Burgh  of 
Motherwell  and  Wishaw  included  provisions  for 
reaeration  of  the  return  sludge.  Recently  an  ac- 
cidental discharge  of  acid  passes  through  the  plant 
to  the  final  effluent  before  discovery.  The  acid  had 
not  penetrated  to  the  reaeration  unit,  and  this  unit 
was  isolated  from  the  acid  discharge  and  reaeration 
continued  until  the  acid  in  the  rest  of  the  works  had 
been  neutralized.  This  took  approximately  57 
hours  and  the  sludge  in  the  aeration  tanks  had  fal- 
len to  5%  of  the  mixed  liquor.  One  half  of  the 
sludge  in  the  reaeration  tanks  was  added  to  the 
aeration  tanks  to  restart  the  treatment  process  and 
24  hours  later  the  second  half  added.  Within  a 
week  the  effluent  of  the  works  had  returned  to  its 
former  excellent  quality.  The  ability  of  a  waste- 
water treatment  plant  to  restart  itself  after  a  failure 
such  as  this  adequately  demonstrates  the  utility  of 
reaerating  the  return  sludge.  (Goesshng-Texas) 
W72-02377 

WATER  SYSTEM  FOR  AN  INTEGRATED 
STEEL  PLANT, 

Kaiser  Steel  Plant,  Fontant,  Calif. 
R.  D.  Wight. 

Journal  of  the  American  Water  Works  Works  As- 
sociation, Vol  61,  1969,  p.  432-435,  3  fig 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes  'Steel,  'Water  reuse,  Cooling  tower,  Sedi- 
mentation, Neutralization,  Sludge  disposal,  Oily 
water,  Ocean,  Outlets,  Water  treatment,  Zeolytes, 
Filtration,  Coagulation,  California,  Treatment 
facilities. 

Maintaining  water  quality  is  a  subject  of  current 
concern  by  Federal,  State  and  local  authorities. 
The  Kaiser  Steel  Plant  at  Fontana,  California,  dates 
from  1942,  when  Federal  Regulations  dictated  that 
large  installations  be  built  some  fifty  miles  from  the 
coast  to  avoid  harassment  from  enemy  submarines 
along  the  coast.  Fontana  is  a  semi-arid  location 
with  a  limited  water  supply.  Kaiser  Steel  in  its  ef- 
forts to  conserve  water  removed  from  the  Chino 
Basin,  has  in  the  past  been  confronted  with  water 
pollution  problems.  The  plant  was  originally  forced 
to  recirculate  water  as  a  conservation  measure  and 
to  treat  the  used  water  to  maintain  the  quality 
necessary  for  succeeding  production  steps.  Now 
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that  the  plant  has  been  designed  for  this  procedure, 
it  becomes  apparent  that  we  also  have  created  a 
situation  where  a  water  pollution  problem  can  be 
solved  with  minimum  expenditures.  Even  with  this 
design  goal,  some  wastes,  acid  plant  sludges  par- 
ticularly, have  been  difficult  to  dispose  of  safely. 
With  the  advent  of  an  ocean  outfall  for  the  Chino 
Basin,  this  problem  appears  solved.  The  problems 
of  operating  an  integrated  steel  plant  with  a  limited 
amount  of  water  based  on  the  treatment  and  reuse 
of  the  water  are  many  and  continuing.  (Goessling- 
Texas) 
W72-02378 


PAPER, 

National  Industrial  Pollution  Control  Council, 
Washington,  D.  C,  Paper  Sub-Council. 

Available  from  Sup  Docs,  U.S.  Gov't  Printing  Of- 
fice, Washington,  D.C.  20402,  $0.40  National  In- 
dustrial Pollution  Control  Council,  Sub-Council 
Report  No.  COM  71-50085,  March  1971,  58  p,  4 
tab 

Descriptors:    *Pulp  and   paper  industry,   *Water 

quality   control,    *Air    pollution,    *Solid    wastes, 

Odors,     Sludge     disposal,     Color,     By-products, 

Economic  feasibility,  Organic  loading,  Legislation, 

Pulp  wastes,   *Waste  water  treatment,  Industrial 

wastes. 

Identifiers:  *Recycling,  Particulates. 

The  pulp  and  paper  industry  was  studied  to  deter- 
mine what  environmental  problems  are  facing  the 
industry,  what  has  been  accomplished  and  what 
remains  to  be  done  by  the  industry  in  dealing  with 
these  problems,  and  where  and  how  government 
can  assist.  Major  problem  areas  within  the  industry 
are:  ( 1 )  suspended  solids  in  papermill  effluents;  (2) 
organic  matter  content  of  papermill  effluents;  (3) 
particulate  emmissions  from  pulp  mill  operations 
and  from  power  plants;  (4)  gaseous  emmissions  in- 
cluding odorous  sulfur  compounds;  (5)  process 
solid  waste  disposal  and  (6)  wastes  from  forest  har- 
vesting. Expenditures  by  the  industry  for  environ- 
ment protection  totaled  $100  million  in  1969,  and 
will  approach  $200  million  in  1971.  A  Large  pro- 
portion of  the  industrial  effluents  now  receive  both 
primary  and  secondary  treatment  either  at  the 
plant  or  in  the  municipal  facility  nearest  to  the 
plant.  Over  60%  of  the  plants  have  particulate  em- 
mission  control.  Major  programs  have  also  been  in- 
itiated both  in  reforesting  and  recycling  of  fibers  in 
the  mills  in  the  amount  of  1 1  million  tons  in  1969. 
The  industry,  with  government  cooperation  and 
aid,  is  expected  to  meet  current  effluent  standards 
in  5  years  or  less.  (Lowry-Texas) 
W72-02382 


ZONAL  CENTRIFUGATION--A  TOOL  FOR  EN- 
VIRONMENTAL STUDIES, 

Oak  Ridge  National  Lab.,  Tenn.  Applied  Physics 

Div. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-02384 


TURBULENCE  PROMOTERS  FOR  HYPERFIL- 
TRATION  WITH  DYNAMIC  MEMBRANES, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  03A 

W72-02385 


SCIENTIFIC  ADVANCEMENTS  MADE  TO  UP- 
GRADE AIR  AND  WATER  QUALITY. 

Southern  Pulp  and  Paper  Manufacture,  Vol  33, 
No.5,May  10,  1970,  p  69-70. 

Descriptors:  *  Waste  water  treatment,  *Pulp  and 
paper  industry,  Filters,  *Activated  carbon,  *Water 
reuse,  Laboratory  tests,  Pilot  plants,  Water  conser- 
vation, Pulp  wastes.  Filtration,  Industrial  wastes, 
Mr  pollution. 


A  scientific  breakthrough  in  the  pulp  and  paper  in- 
dustry's drive  to  drastically  reduce  water  pollution 
and  upgrade  environmental  quality  may  be  near  at 
hand.  Preliminary  results  of  a  three  year  study  by 
St.  Regis  Paper  Company  and  funded  jointly  by  the 
Federal  Water  Pollution  Control  Agency  are  very 
favorable.  The  project  is  aimed  at  developing  an 
economical  method  of  recycling  kraft  pulp  and 
paper  mill  process  water  by  filtering  it  through  ac- 
tivated carbon  produced  as  a  byproduct  of  the  radi- 
cally new  process.  The  next  step  is  the  development 
of  a  pilot  plant  to  be  located  at  one  of  the  com- 
pany's southern  plants.  Currently,  the  fibers  and 
other  materials  in  solution  with  spent  chemicals  is 
fired  and  burned  to  produce  steam  and  power. 
Under  the  new  concept,  these  substances  will  be 
converted  to  a  char  and  activated  to  form  the  key 
raw  material  under  study  for  water  treatment.  A 
critical  question  to  be  resolved  is  the  efficiency  of 
activated  carbons  on  specific  wastes  in  mill  ef- 
fluents. The  results  could  indicate  the  requirement 
for  several  different  carbons  to  treat  different 
wastes.  This  research  project  is  one  of  the  most 
promising  now  in  progress.  (Goessling-Texas) 
W72-02386 


COAGULATION  OF  ESCHRICHIA  COLI  BY 
NEUTRAL  SALTS, 

Ohio   State   Univ.,  Columbus.    Water   Resources 

Center. 

A.J.  Rubin,  PL.  Hayden,  and  G.  P.  Hanna,  Jr. 

Water  Research,  Vol  3,  p  843-852,  1969,  7  fig    1 

tab,  14ref 

Descriptors:  'Coagulation,  Suspension  colloids, 
Turbidity,  Microorganisms,  Hydrogen  ion  concen- 
tration, Cultures,  *Waste  water  treatment,  *E. 
Coli,  Electrophoresis. 

Identifiers:  Schulze-Hardy  rule,  Electrophoretic 
measurements,  Deionization,  *Neutral  salts. 

It  has  been  well  established  that  bacteria  exhibit 
certain  colloid  characteristics,  but  the  arbitrary 
selection  of  0. 1  micro  and  1  micro  as  the  boundary 
limits  of  colloidally  dispersed  systems  automati- 
cally excluded  bacteria  and  other  microoganisms 
from  this  classification.  Therefore,  an  experimental 
procedure  for  the  systematic  study  of  microbial  ag- 
gregation was  developed  and  the  coagulation  of 
'Escherichia  coli'  by  neutral  salts  was  investigated. 
Changes  in  turbidity  as  estimated  by  absorbance 
measurements  during  settling  were  used  as  the 
criterion  for  coagulation.  Factors  affecting  settlea- 
bility  included  culture  age,  solution  pH,  and  the 
type  of  concentrations  of  ions  present.  It  was 
demonstrated  that  E.  coli  198  (Cincinnati  Culture 
No.  198)  are  readily  coagulated  in  salt  solutions. 
The  critical  coagulation  concentrations  for  a  series 
of  salts  were  determined  on  1 2  hour  cultures  after  a 
10  hour  settling  period.  The  amount  o  salt  required 
to  coagulate  the  bacterial  suspensions  varied  both 
with  the  charge  and  ionic  size  of  the  counterion  as 
predicted  by  the  Schulze-Hardy  rule  and  the 
lyotropic  series  of  ions.  E.  coli  were  found  to  be 
coagulated  by  hydrogen  ions  and  polyvalent  ca- 
tions at  concentrations  considerably  lower  than 
that  of  simple  univalent  cations.  Apparently,  since 
coagulation  by  this  ion  does  not  follow  the  Schulze- 
Hardy  rule,  it  is  preferentially  absorbed  by  the  or- 
ganisms. (Biggs-Texas) 
W72-02387 


DISPOSAL  OF  WASTES  FROM  WATER 
TREATMENT  PLANTS-PART  3-SECTION  2, 
REPORT  ON  CURRENT  TECHNOLOGY  AND 
COSTS, 

American    Water    Works    Association    Research 

Foundation,  New  York. 

D.  D.  Adrian,  and  J.  H.  Nebiker. 

Journal  of  the  American  Water  Works  Association, 

Vol  61,  No  12,  December,  1969,  5  tab,  17  fig,  5  ref 

Descriptors:    *Waste    Water    treatment,    *Sludge 
disposal,  Water  pollution  control,  Operating  costs, 
♦Waste  disposal,  Capital  costs,  "Unit  costs. 
Identifiers:     Sludge    dewatering,    Alum     sludges, 
Water  softening  sludges,  Cost  analysis  models. 


Section  2  of  this  3  section  report  provides  current 
information  on  the  nature  of  water  treatment  plant 
waste  disposal  problems  current  technology  and 
costs.  A  review  of  technology  provides  detailed  in- 
formation on  various  water  treatment  waste 
disposal  practices,  including  descriptions  of  these 
processes;  data  on  process  efficiency;  and,  evalua- 
tion of  process  accomplishments.  An  appendix  re- 
ports the  analyses  of  capital,  operating,  and  main- 
tenance charges  at  many  locations  throughout  the 
United  States.  A  cost  analyses  model  for  dewater- 
ing aluminum  sulfate  sludges  and  water  softening 
sludges  by  vacuum  filtration,  and  dewatering  of  sof- 
tening sludges  by  centrifugation  are  presented.  A 
discussion  of  the  report  by  conference  participants 
also  is  included.  (Morgan-Texas) 
W72-02390 


DISPOSAL  OF  WASTES  FROM  WATER 
TREATMENT  PLANTS-PART  2-SECTION  1-R- 
EPORT  ON  WHAT  IS  KNOWN  ,  (CONTINUED), 
STATUS  REPORT  ON  PLANT  OPERATION, 

American    Water    Works    Association    Research 

Foundation  Report,  New  York. 

J.  W.  Krasanskas,  and  L.  Streicher. 

Journal  of  the  American  Water  Works  Association, 

Vol  6 1 ,  No.  1 1 ,  November  1 969,  1  tab 

Descriptors:  *Waste  Water  treatment,  *Sludge 
disposal,  Brine  disposal,  Administrative  agencies. 
Regulation,  Water  pollution  control,  *Waste 
disposal,  Sludge  treatment,  Treatment  facilities, 
*Ope  rations. 

Identifiers:  Alum  sludges,  Water  softening  sludges. 
Filter  backwash. 

The  second  part  of  Section  1  of  a  3  section  report 
to  provide  current  information  on  the  nature  of 
water  treatment  plant  waste  disposal  problems. 
This  part  is  a  status  report  on  plant  operations.  A 
discussion  is  presented  on  types  of  water  treatment 
sludge  disposal  methods  and  plant  waste 
discharges.  These  include,  alum  sludges  softening 
sludges,  filter  washwater,  and  brines.  Improved 
techniques  to  solve  waste  disposal  problems  are 
suggested.  A  discussion  on  the  status  report  on 
plant  operation  and  a  discussion  on  the  status  re- 
port on  regulatory  aspects  is  reported,  along  with 
the  results  of  questionnaires  sent  to  state  regulatory 
agencies  on  various  aspects  of  water  treatment 
plant  waste  discharges  with  emphasis  on  pollution 
problems  and  regulation  of  discharges.  (Morgan- 
Texas) 
W72-02391 


JOINT  DISCUSSION-COMBINED  OPERATIONS 
OF  WATER  AND  WASTEWATER  UTILITIES, 

Richmond.  Virginia  State  Dept  of  Public  Utilities, 

H.  E.  Lordley,  R.  E.  Graham,  WAD.  Wurts,  and 

K.  M.  Lowthian. 

Journal  of  the  American  Water  Works  Association, 

Vol  62,  No.  10,  October,  1 970,  p  643-65  1 ,  4  tab,  2 

ref 

Descriptors:     *Waste    water    treatment,    *Water 
treatment,     'Organization,     'Optimization,    Cost 
analysis,  Administration,  Operations,  Legislation, 
Cities,  Municipal  wastes. 
Identifiers:  'Combined  treatment  operations. 

Representatives  of  four  metropolitan  areas 
presented  their  views  on  the  advantages  and  disad- 
vantages of  combining  water  and  wastewater  func- 
tions in  the  city  government.  The  degrees  of  com- 
bination range  from  separate  through  combined 
only  at  the  top  level  to  a  fully  integrated  combined 
operation.  The  advantages  offered  include:  ( 1 ) 
consolidated  accounting;  (2)  uniform  accounting 
system  for  both  utilities;  (3)  strengthening  the 
problem  solving  staff;  (4)  centralized  responsibili- 
ty; (5)  financial  relief  through  more  efficient 
management,  (6)  enhanced  awareness  of  total 
problem  of  both  utilities;  (7)  more  effective  man- 
power utilization,  and,  (8)  better  public  response 
due  to  efficient  operation.  The  disadvantages  cited 
for  combining  the  operations  were  the  magnitude 
and  complexity  of  the  two  operations,  the  different 
geographical  areas  served  by  each,  the  diversity  of 
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the  functions  and  the  loyalty  developed  over  the 
years  There  are  an  infinite  number  of  combina- 
tions of  these  two  functions  that  can  be  devised  to 
meet  the  water  and  wastewater  treatment  require- 
ments. Certainly,  the  allocation  of  responsibilities 
for  planning,  policy  making,  and  administration  in 
these  urban  water  fields  should  not  be  considered 
unalterable.  However,  there  is  a  great  danger  in 
prescribing  an  approach  to  combine  water  and 
wastewater  activities  which  all  urban  areas  should 
follow.  (Goessling-Texas) 
W72-02392 

WATER  QUALITY  STUDY,  REPORT  4, 
WASTEWATER  TREATMENT  PROCESSES 
AND  CONCEPTUAL  PLAN. 

Coastal  Bend  Regional  Planning  Commission,  Cor- 
pus Christi,  Tex. 

Available  from  NTIS  Springfield,  Va.  22151  as  PB- 
201  202,  $3.00  in  paper  copy,  $0.95  in  microfiche. 
1971.  129  p,  12fig,  16tab. 

Descriptors:  *River  basin  development,  "Waste 
water  treatment,  *Sewerage,  *Cost  analysis,  Long- 
term  planning,  Short-term  planning,  Municipal 
wastes,  Industrial  wastes,  Farm  wastes,  Estimated 
costs,  Texas. 
Identifiers:  *Texas  Gulf  coast. 

A  comprehensive  wastewater  collection  and  treat- 
ment system  for  the  Coastal  Bend  area  until  1 990 
was  developed.  The  development  consisted  of 
three  stages,  the  first  of  which  was  a  review  of  cur- 
rent wastewater  treatment  methods  for  primary, 
secondary,  disinfection,  and  tertiary  treatment. 
The  advantages  and  disadvantages  of  each  process 
were  listed  and  evaluated  to  determine  their  ap- 
plicability to  specific  installations.  A  conceptual 
plan  was  then  developed  to  account  for  all  areas  in 
both  collection  and  treatment  of  the  wastes 
produced.  The  conceptual  plan  was  developed  on  a 
county  by  county  basis,  and  the  results  are  so 
presented.  Facilities  were  designed  for  estimated 
1990  wastewater  productions,  accounting  for  in- 
dustrial agricultural,  and  municipal  expansion.  A 
summary  was  then  made  of  the  overall  plan  includ- 
ing the  timetables  for  each  addition  and  installa- 
tion. Costs  for  each  county  were  computed  in- 
dividually. For  the  12  county  area,  total  cost  was 
estimated  at  $43,761 ,000.  (Lowry-Texas) 
W72-02393 

THE  USE  OF  PILOT  PLANT  STUDIES  IN  THE 
DESIGN  OF  A  MAJOR  WASTEWATER  TREAT- 
MENT PLANT, 

District  of  Columbia  Dept.  of  Environmental  Ser- 
vices, Washington.  Research  and  Statistics  Branch. 
R.  B.  Samworth,  and  J.  S.  Bethel. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  26, 
No5,Oct7,  1971.  14p,  1 3  Fig,  Href. 

Descriptors:  *Waste  water  treatment,  *Primary 
treatment,  *Teritiary  treatment,  *  Biological  treat- 
ment, "Cost  comparison,  Nitrogen,  Phosphorus, 
Chemical  precipitation,  Filtration,  *District  of 
Columbia,  Activated  carbon,  Nitrification, 
Denitrification,  Chlorination. 

Identifiers:  Air  stripping,  Breakpoint  chlorination, 
♦Washington,  D  C. 

Pilot  plant  studies  were  conducted  to  provide 
design  and  cost  data  for  a  waste  treatment  plant  to 
be  located  at  Washington,  D.C.,  to  meet  newly 
adopted  water  quality  objectives  for  the  Potomac 
River.  Three  major  systems  were  piloted  and  alter- 
natives within  each  system  evaluated  to  seek  op- 
timum process  configuration  comparing  both  per- 
formance and  cost.  The  systems  were:  ( 1 )  indepen- 
dent physical-chemical  system  with  two-stage  lime 
precipitation  for  organic  and  phosphorus  removal, 
followed  by  filtration  and  activated  carbon  for 
further  organic  and  phosphorus  removal,  and  ion 
exchange,  air  stripping,  or  breakpoint  chlorination 
for  nitrogen  removal;  (2)  conventional  tertiary 
treatment  with  conventional  primary  and  seconda- 


ry biological  treatment  followed  by  single  or  two- 
stage  lime  precipitation  for  phosphorus  removal, 
and  filtration  and  ion  exchange,  air  stripping,  or 
breakpoint  chlorination  for  nitrogen  removal.  Al- 
ternatives evaluated  differed  in  method  of  achiev- 
ing biological  secondary  treatment;  and  (3) 
biochemical  treatment  combining  primary  and 
secondary  treatment  with  biological  nitrification- 
dentrification  for  nitrogen  removal  followed  by  fil- 
tration. Phosphorus  removal  was  by  either  chemi- 
cal precipitation  with  metal  salts  within  the  secon- 
dary, or  separate  lime  precipitation  following 
denitrification.  All  systems  could  meet  the  effluent 
objectives,  but  cost  comparisons  favored  a 
modified  aeration,  biological  nitrification-denitrifi- 
cation,  and  filtration  with  two-point  alum  addition 
for  phosphorus  removal.  (Morgan-Texas) 
W72-02394 


KELOWNA,    BRITISH     COLUMBIA,    TRADE 
WASTE  TREATMENT  PLANT, 

Cornell,  Howland,  Hays,  Merryfield  and  Hill,  Cor- 

vallis,  Oreg. 

Philip  G.  Hall,  and  Robert  E.  Pailthrop. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  6,  No 

3,  October  5,  197 1 .  9  p,  3  fig,  3  tab. 

Descriptors:  *Fruit  crops,  *Carbohydrates,  "Indus- 
trial  wastes,  "Waste  water  treatment,  Eutrophica- 
tion,  Economic  feasibility,  Operation  and  Main- 
tennce,  Design  criteria,  Nutrients,  Aeration,  Oxida- 
tion, Centrifugation,  Chlorination,  Irrigation, 
♦Treatment  facilities. 
Identifiers:  "Kelowna,  B.C.  (Canada). 

Kelowna,  British  Columbia,  is  the  center  of  a  large 
fruit  raising  and  processing  area.  Okanagan  Lake,  a 
valuable  tourist  attraction,  has  become  increasingly 
polluted  by  waste  discharge  in  recent  years. 
Domestic  wastes  receive  both  primary  and  secon- 
dary treatment  while  trade  wastes  are  discharged 
largely  untreated  to  Brandt's  Creek,  a  tributary  of 
the  Lake.  Consultants  were  engaged  to  determine 
the  safest  treatment  scheme  for  the  protection  of 
the  lake.  The  two  most  promising  alternatives  were 
expansion  of  the  existing  plant  and  construction  of 
a  trade  wastes  treatment  plant.  Annual  operating 
and  maintenance  costs,  in  this  particular  instance 
were  7%  less  for  the  separate  trade  wastes  facility. 
Other  reasons  indicating  the  desirability  of  a 
separate  facility  included:  ( 1 )  more  protection  for 
the  lake  would  result  from  a  facility  not  having  a 
direct  discharge  to  the  lake;  (2)  future  waste  treat- 
ment will  include  nutrient  removal  from  municipal 
wastes  which  was  unnecessary  for  the  nutrient  poor 
trade  wastes;  (3)  no  program  sililar  to  U.S.  Public 
Law  660  exists  in  Canada,  causing  no  large  capital 
savings  through  combination;  (4)  the  process  could 
be  tailored  directly  to  the  high  carbohydrate  fruit 
processing  and  winery  wastes;  and  (5)  the  plant 
would  attract  other  industry  since  effluents 
discharged  would  be  handled  by  the  city.  (Lowry- 
Texas) 
W72-02395 


extensively  on  all  types  of  wastewater  and  water 
treatment  sludges.  The  machine  operates  at  3,000 
rpm  at  feed  rates  up  to  400  gpm.  New  prototype 
equipment  will  soon  provide  feed  rates  up  to  600 
gpm.  A  built-in  recirculation  sheme  provides:  (1) 
increased  overall  underflow  concentration,  (2) 
flushing  action,  (3)  for  the  use  of  larger  nozzles, 
and,  (4)  for  stable  operation  at  the  desired  operat- 
ing point.  Capital  costs  for  the  centrifuge  and  pri- 
mary thickener  are  one  third  less  than  a  combined 
gravity  thickener.  Space  for  centrifugation  is  75% 
less  than  for  gravity  thickening.  Operating  costs  of 
$  1 .70  per  dry  ton  offset  these  costs  and  space  ad- 
vantages. Tests  with  the  sic-nozzle  centrifuge  in- 
dicate that  solid  concentrations  in  the  range  of  4  to 
6%  TS  with  satisfactory  solids  recovery  are 
achievable.  Small  space  requirements,  high  capaci- 
ties, rapid  processing  and  continuous  operation 
make  this  machine  a  desirable  alternative  to  gravity 
thickening.  (Goessling-Texas) 
W72-02396 


DISC-NOZZLE  CENTRD7UGES  FOR  DIF- 
FICULT SLUDGE  THICKENING  PROBLEMS, 

Dorr-Oliver,  Inc.,  Stamford,  Conn. 

D.  R.  Vaughn,  and  G.  A.  Reitwiesner. 

Preprint,  presented  at  44th  Annual  Conference  of 

the  Water  Pollution  Control  Federation,  Session 

24,  No  3,  October  7,  1971 .  20  p,  8  fig.  3  tab.  5  ref. 

Descriptors:  *Waste  water  treatment,  *Sludge 
disposal,  *  Centrifugation,  Cost  analysis,  Laborato- 
ry tests.  Pilot  plant,  Gravity,  Settling  basins,  Dry- 
Identifiers:  Disc-nozzle  design,  Recirculation,  Full 
scale  operation,  Solids  recovery. 

Engineers  now  recognize  the  need  for  a  compact 
and  efficient  way  to  concentrate  waste  sludges. 
There  are  few  alternatives  to  the  sludge  thickening 
process,  gravity,  centrifugation  and  flotation.  The 
Merco  disc-nozzle  centrifuge  has  been  developed 
by  the  Dorr-Oliver  Company  and  has  been  tested 


POLLUTION  CONTROL  STARTS  IN  THE  COL- 
LECTION SYSTEM, 

Black  and  Veatch,  Kansas  City,  Mo. 

J.O.Schmidt. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session   15, 

No  3, October  6, 197 1 .  1 7  p,  1  fig,  4  tab,  8  ref. 

Descriptors:  *Sewers,  "Infiltration,  "Drainage 
water,  Waste  water  treatment,  Maintenance,  Moni- 
toring, Specifications,  Construction  materials, 
Overflow. 

Identifiers:  Waste  water  bypassing,  'Collection 
systems,  *Television  inspection. 

The  problem  of  excess  extraneous  water  inflows 
into  sanitary  sewers  during  wet  weather  periods  has 
existed,  but  has  been  tolerated  and  controlled  by 
by-passing.  However,  increased  wastewater  flows 
together  with  increased  downstream  use  have 
caused  serious  problems  and  by-passing  untreated 
wastes  from  sanitary  sewer  systems  is  no  longer  ac- 
ceptable. Three  basic  measures  which  can  be  taken 
to  reduce  the  effect  of  extraneous  water  entering 
sanitary  sewers  are:  ( I )  reduce  extraneous  water 
inflow  to  existing  sewers,  (2)  prevent  extraneous 
water  entrance  into  new  sewers,  and  (3)  treat  over- 
flows. The  first  can  be  accomplished  by  flow  moni- 
toring, repair  and  replacement  using  improved 
methods  and  materials,  and  continuous  inspection, 
particularly  of  house  service  connections.  New  and 
improved  construction  material  plus  strict  specifi- 
cations and  TV  inspection  of  new  sewer  lines  can 
reduce  excess  flows.  Construction  of  storm  water 
pollution  control  stations  may  be  necessary  to  treat 
overflows  that  cannot  be  avoided.  (Morgan-Texas) 

W72-02397 

EFFECTIVE  USE  OF  TV  INSPECTION  ON 
SEALING  CAN  SAVE  MONEY, 

Halliburton  Co.,  Duncan,  Okla.  Halliburton  Ser- 
vices Div. 

T.  Lenahan,  and  J .  Herndon. 

Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  15, 
No  3,  October  6,  197 1 .  16  p,  9  fig,  2  tab,  8  ref. 

Descriptors:  Sewers,  Maintenance,  "Telemetry, 
"Chemical  grouting,  "Remote  control,  Monitoring, 
Maintenance  costs,  Water  pollution  control,  "In- 
spection, Waste  water  treatment. 
Identifiers:  "Sewer  inspection,  "Television  inspec- 
tion, Equipment  evaluation. 

A  closed  circuit  television  system  and  a  companion 
system  for  remotely  controlled  grouting  are  availa- 
ble for  inspection  and  maintenance  of  sewers.  A 
variety  of  systems  can  be  had  from  large  trailer 
mounted  units  down  to  small  mobile  units  for  areas 
inaccessable  to  vehicles.  These  systems  are  being 
widely  used  to  obtain  information  about  sewers 
which  previously  had  been  unavailable.  The  ver- 
satility of  the  system  has  proven  valuable  in  several 
areas  ( 1 )  The  inspection  of  new  sewer  lines  prior 
to  acceptance  has  prevented  the  inheritance  of  im- 
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mediate  maintenance  problems.  (2)  The  TV 
system  is  an  excellent  tool  for  finding  problems, 
thus  preventing  misdirected  or  wasted  efforts.  (3) 
Specific  problems,  such  as  infiltration  can  be 
located  and,  in  many  cases,  repairs  made  using  the 
grouting  system  without  excavation.  (4)  Television 
provides  a  means  for  evaluating  maintenance 
equipment  by  looking  in  the  line  before  and  after 
remedial  work.  (5)  The  TV  system  has  been  used 
for  surveying  large  sections  of  lines  to  update  maps 
and  plates.  All  of  these  applications  have  resulted 
in  cost  savings  and  more  effective  use  of  main- 
tenance personnel.  (Morgan-Texas) 
W72-02398 


PILOT  PLANT  EVALUATION  OF  A  PHYSICAL- 
-CHEMICAL  PROCESS  FOR  TREATMENT  OF 
RAW  AND  COMBINED  SEWAGE  USING  POW- 
DERED ACTIVATED  CARBON, 

Battelle  Northwest,  Richland,  Wash. 
A.  J.  Shuckrow,  G.  W.  Dawson,  and  W.  F.  Bonner. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  5,  No 
4,  October  4, 197 1 .  36  p,  10  fig,  1  tab,  9  ref. 

Descriptors:  *  Waste  water  treatment,  *  Activated 
carbon,  Storm  runoff,  Surface  runoff,  Municipal 
wastes,  'Coagulation,  Flocculation,  Drainage, 
Economic  analysis,  'Pilot  plants,  Washington,  New 
York,  *Sewage  treatment,  Electrolytes. 
Identifiers:  Combined  storm  sewers,  Regeneration, 
Polyelectrolytes,  Inorganic  coagulants,  Tube 
settling,  Richland  (Wash),  Albany  (NY),  ♦Com- 
bined treatment,  *Polyelectrolytes. 

A  physical-chemical  process  for  the  treatment  of 
raw  or  combined  storm  sewage  has  been  developed 
and  is  currently  undergoing  field  demonstration  in 
a  pilot  plant  capable  of  processing  100,000  gallons 
of  sewage  per  day.  The  process  utilizes  powdered 
activated  carbon,  inorganic  coagulants,  and 
polyelectrolytes  to  achieve  highly  efficient  solids 
and  organic  removal  while  minimizing  detention 
time  and  space  requirements.  Pilot  studies  have 
been  conducted  using  raw  municipal  sewage  and 
combined  storm  sewage  in  Richland,  Washington 
and  Albany,  New  York.  These  operations  have  in- 
dicated good  performance,  suspended  solids 
removal  95  percent,  effluent  turbidity  1  JTU,  and 
residual  BOD  of  10-20  mg/1,  with  a  carbon  dose  of 
600  mg/1,  an  alum  dose  of  200  mg/1,  and  a  polyelec- 
trolyte  dose  of  2  mg/1.  A  45  minute  overall  deten- 
tion time  with  a  20  minute  contact  time  prior  to 
flocculation  is  required  for  good  organic  removal. 
Floe  with  excellent  settling  characteristics  were 
consistently  produced,  and  coupled  with  highly  ef- 
ficient tube  settling  minimized  process  detention 
time.  Carbon  sludge  has  been  thermally 
regenerated  on  a  laboratory  scale  by  a  fluidized  bed 
process  with  90  percent  carbon  capacity  recovery 
after  3  adsorption/regeneration  cycles.  80-100% 
recovery  of  alum  by  acidifying  the  regenerated  car- 
gon-aluminum  oxide  mixture  with  sulfuric  acid  was 
possible.  Process  economics  indicate  capital  and 
operating  costs  for  a  10  MGD  facility  of  1.5  million 
and  19  cents/1000  gallons,  respectively.  (Morgan- 
Texas) 
W72-02400 


The  utility  of  an  anaerobic-lagoon  step  in  the  treat- 
ment of  petrochemical  wastes  was  investigated 
from  three  aspects:  the  activity  of  various  microbial 
groups  within  the  lagoon,  overall  performance  of  a 
pilot  and  existing  lagoons  in  COD  and  BOD 
removal,  and  removal  of  specific  organic  com- 
pounds. Batch  experiments  indicate  that  bottom 
sludge  and  surface  photosynthetic  layers  both  pro- 
vide approximately  50%  COD  reduction  while  the 
intermediate  levels  provide  approximately  20%. 
Continuous  flow  experiments  with  natural  mixing 
indicated  that  the  influence  of  relative  surface  area 
(depth)  on  COD  removal  was  slight,  but  surface 
sulfide  levels  were  dependent  on  depth,  being 
lower  at  shallower  depth.  Lagoon  temperature  also 
is  a  function  of  depth.  Influent  concentrations  of 
sulfate  up  to  4000  mg/1  were  not  inhibitory  and 
balances  indicated  no  sulfur  loss  below  700  mg/1. 
All  identifiable  wastes  were  removed  to  a  signifi- 
cant degree.  Lagoon  performance  was  correlated 
with  volumetric-organic  loading  and  temperature 
for  a  number  of  lagoon  installations  treating 
petrochemical  wastes  and  a  design  procedure  for 
selection  of  lagoon  volume  based  on  loading  and 
temperature  described.  (Morgan-Texas) 
W72-02401 


A    UNIQUE    TREATMENT    PLANT    FOR    A 
UNIQUE  PROBLEM, 

International  Paper  Co.,  Ticonderoga,  N.Y. 

W.  I.  Arnold,  and  E.  L.  Barnhart. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  7,  No 

4,  October  5,  1971.  23  p,  7  fig,  1  tab,  1  ref. 

Descriptors:  *Waste  water  treatment,  Pilot  plants, 
•Pulp  wastes,  Temperature,  Neutralization,  Foam 
separation,  Sludge  disposal,  New  York,  Industrial 
wastes,  *Treatment  facilities. 
Identifiers:  *Ticonderoga  (NY),  Lake  Champlain, 
In-plant  improvements,  Diffuser  discharge, 
Vacuum  filters. 

To  meet  water  quality  requirements  for  discharge 
of  waste  treatment  effluent  into  Lake  Champlain 
the  International  Paper  Mill  at  Ticonderoga,  New 
York,  undertook  a  study  of  the  effects  of  plant  ef- 
fluent on  the  lake,  and  in-plant  improvements  to 
reduce  water  usage  and  minimize  fiber  and  chemi- 
cal losses.  Pilot  or  laboratory  studies  were  con- 
ducted to  develop  design  criteria.  Conventional 
primary  clarifiers  are  used  and  the  effluent  pH  is 
adjusted  prior  to  secondary  treatment.  Primary 
sludge  is  thickened,  then  to  belt-type  vacuum  fil- 
ters, through  a  'V  press  and  incinerated.  Seconda- 
ry treatment,  is  a  surface  aerated  pond  designed  to 
lose  heat,  eliminating  a  need  for  cooling  towers, 
and  secondary  clarifiers.  Effluent  is  discharged 
through  an  800  ft.  diffuser  extending  1400  ft.  into 
the  lake.  A  foam  trap  has  prevented  any  foam  from 
entering  the  diffuser.  In-plant  improvements  have 
drastically  reduced  the  amount  of  colored  liquid 
entering  the  treatment  plant  and  water  quality  ob- 
jectives have  been  met.  The  aerated  pond  was  un- 
derpowered with  respect  to  mixing,  but  modifica- 
tion is  anticipated  that  will  provide  adequate  mix- 
ing. (Morgan-Texas) 
W72-02402 


ANAEROBIC   LAGOON   PRETREATMENT  OF 
PETROCHEMCIAL  WASTES, 

Union  Carbide  Corp.,  South  Charleston,  W.  Va. 
Research  and  Development  Dept. 
J.  C.  Hovious,  R.  A.  Conway,  and  C.  W.  Ganze. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  22, 
No  2,  October  7,  197 1 .  32  p,  1 2  fig,  5  tab,  6  ref. 

Descriptors:  *  Waste  water  treatment,  *Chemical 
wastes,  *Anaerobic  conditions,  *Aerobic  condi- 
tions, 'Mixing,  Temperature,  Sulfates,  Hydrogen 
sulfide,  Lagoons,  'Chemical  oxygen  demand,  Pilot 
plants,  Design  specifications,  'Oxidation  lagoons. 
Identifiers:  'Petrochemical  wastes,  Anaerobic 
lagoon,  Natural  mixing,  Lagoon  depth,  Lagoon 
performance. 


DESIGN  FEATURES  OF  WASTE  WATER 
TREATMENT  FOR  AN  INTEGRATED  KRAFT 
PULP  AND  PAPER  MILL, 

Weston  (Roy  F.)  Inc.,  West  Chester,  Pa. 

W.  R.  Hoover,  Jr.,  R.  F.  Peoples,  and  J.  A. 

Hoerner. 

Preprint,  presented  at  44th  Annual  Conference  of 

the  Water  Pollution  Control  Federation,  Session 

2 1 ,  No  4,  October  7,  1 97 1 .  20  p,  3  fig,  5  tab. 

Descriptors:  'Waste  water  treatment,  'Pulp 
wastes,  'Temperature,  'Neutralization,  Water 
cooling,  Aerobic  treatment,  Foam  separation.  Ulti- 
mate disposal,  Texas. 

Identifiers:  'Pasadena  (Tex),  Polymer  addition, 
Surface  aeration,  Aerobic  digestion. 


An  integrated  Kraft  pulp  and  paper  mill  at  the 
Pasadena,  Texas,  plant  of  U.S.  Plywood-Champion 
Papers  Inc.,  was  modernized  and  upgraded  to  in- 
clude a  new  primary  and  an  activated  sludge  secon- 
dary facility.  Restricted  land  necessitated  the  con- 
struction of  the  new  primary  adjacent  to  the  old, 
and  on  completion,  the  razing  of  the  old  primary  to 
provide  space  for  secondary  facility.  The  new  pri- 
mary utilizes  circular  flocculator-clarifiers  with 
provisions  for  polymer  addition  to  aid  flocculation. 
Primary  sludge  is  dewated  in  solid-bowl  cen- 
trifuges. Provisions  for  control  of  an  alkaline  waste 
with  pH  monitoring  and  two  parallel  cooling  towers 
for  temperature  control  follow  the  primary.  The 
secondary  facility  utilizes  two  parallel,  rectangular, 
surface  aerated  aeration  tanks  followed  by  two  200 
feet  diameter  x  12  feet  SWD  secondary  clarifiers. 
Thickened  sludge  is  pumped  to  an  aerobic 
digestion  tank.  Digested  sludge  and  primary  sludge 
are  centrifuged  and  the  dewatered  sludge  trans- 
ported to  a  landfill.  Start-up  and  phasing  in  of  the 
systems  was  normal  with  the  major  problems  foam- 
ing in  the  cooling  towers  and  a  high  maintenance 
requirement  for  the  centrifuges.  Refinements  are 
continuing.  (Morgan-Texas) 
W72-02403 


THERMAL     CONDITIONING     OF     SEWAGE 
SLUDGE, 

Zimpro,  Inc.,  Rothschild,  Wis. 

G.  H.  Teletzke. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  24, 

No  2,  October  7,  1971.  11  p,  7  fig,  4  tab,  1 5  ref. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Sludge  treatment,  'Sludge  disposal,  Ox- 
idation, Heat  treatment,  Dewatering,  Chemical 
sludge  treatment.  Cost  comparison.  Nutrients. 
Identifiers:  'Thermal  conditioning,  Wet  oxidation, 
Odor  control,  Nutrient  recirculation. 

Thermal  conditioning  of  sewage  sludge  to  improve 
dewatering  has  become  an  accepted  method  of 
sludge  treatment  because  of  the  desirable  charac- 
teristics of  the  dewatered  end  product  produced 
and  the  economy  of  operation  achieved  when  com- 
pared to  chemical  conditioning.  Thermal  condi- 
tioning with  the  addition  of  air  provides  some  op- 
portunity for  oxidation;  and  also  provides  improved 
heat  exchange,  odor  control,  and  flexibility.  Ther- 
mal treatment  produces  a  drainable  residue  by 
solubilizing  and  hydroyzing  some  complex  organics 
which  contribute  a  BOD  to  the  drainage  liquor 
which  must  be  removed.  Operating  data  from  Zim- 
pro, Inc.  thermal  sludge  conditioning  plants  in 
operation  indicate  that  the  drainage  liquors, 
although  high  in  BOD  and  nitrogen  content,  do  not 
produce  a  significantly  detected  effect  on  the  ef- 
fluent from  a  conventionally  operated  activated 
sludge  plant.  For  one  plant  the  return  of  thermally 
treated  sludge  drainage  liquor  represented  a  recir- 
culating load  of  about  0.5%  of  the  sewage  flow, 
1 3%  of  the  influent  BOD,  and  1 5%  of  the  influent 
total  nitrogen  on  an  annual  average  basis.  (Mor- 
gan-Texas) 
W72-02404 


THE  POLLUTION  ABATEMENT  PLAN  FOR 
NIAGARA  FALLS,  NEW  YORK, 

Camp  Dresser  and  McKee  Inc.,  Boston,  Mass. 
R.  C.  Marini. 

Preprint,  presented  at  44th  Annual  Conference  of 
the  Water  Pollution  Control  Federation,  Session 
20,  No  1,  October  7,  1971.  18p,9fig. 

Descriptors:  'Waste  water  treatment,  'Storm 
drains,  'Municipal  wastes,  'Industrial  wastes, 
Water  quality,  Chemical  precipitation,  Activated 
carbon,  Cost  repayment,  Sewers,  Waste  identifica- 
tion, New  York,  'Pollution  abatement. 
Identifiers:  'Niagara  Falls  (NY),  Combined 
sewers,  Separate  storm  sewers.  Collection  system, 
Toxic  compounds. 

A  pollution  abatement  plan  has  been  formulated 
for  Niagara  Falls,  New  York,  which  includes  con- 
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trol  of  stormwater  and  the  collection  and  treatment 
of  municipal  and  industrial  wastewaters  to  meet  the 
water  quality  objectives  established  by  the  Interna- 
tional Joint  Commission  of  the  U.S.  and  Canada, 
and  adopted  by  New  York  State.  Initially  system 
improvements  will  limit  the  amount  of  mixed  storm 
and  wastewater  which  will  overflow  from  the  col- 
lection system  until  a  completely  separate  storm 
water  system  can  be  completed.  The  design  of  the 
collection  and  wastewater  treatment  system  was 
based  on  industry  surveys  as  to  type  of  waste  and 
flows.  Significant  amounts  of  toxic  compounds  that 
will  be  present  led  to  the  decision  to  investigate  a 
physical-chemical  treatment  system.  The  pilot 
plant  investigated  was  a  combination  chemical 
precipitation  of  dissolved  phosphates,  flocculation 
and  sedimentation  of  suspended  matter,  and  con- 
tact with  activated  carbon  for  removal  of  organic 
matter.  Costs  were  developed  and  a  proposed  in- 
dustrial rate  schedule  which  will  amortize  the 
capital  investment  and  cover  operational  costs.  The 
process  is  flexible  and  should  meet  changing  indus- 
trial needs.  (Morgan-Texas) 
W72-02405 


FACTORS  INFLUENCING  BATCH  FLOTATION 
TEST  RESULTS, 

Loma  Linda  Univ.,  Calif.  Dept.  of  Environmental 

Health  Engineering. 

R.  F.  Wood,  and  R.  I.  Dick. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  9,  No 

3,October5,  1971.  9fig,  1  tab,  16ref. 

Descriptors:  *  Waste  water  treatment,  *Sewage 
sludge,  *Sludge  treatment,  'Flotation,  Aeration, 
Laboratory  tests. 

Identifiers:  *  Batch  flotation  tests,  Data  scale-up, 
Air-solids  ratio,  Sludge  rise  rates,  Flotation  aids. 

The  procedure  which  has  been  used  conventionally 
to  conduct  batch  flotation  tests  involves  the 
gradual  addition  of  supersaturated  water  to  the  en- 
tire volume  of  sludge  to  be  floated.  The  procedure 
developed  for  this  work  permits  continuous  blend- 
ing of  proper  portions  of  the  sludge  and  supersatu- 
rated water  similar  to  full  scale  units.  Comparison 
of  sludge  use  rates  produced  by  the  two  methods 
demonstrated  significant  differences,  especially 
with  filamentous  sludges.  The  higher  rise  rates  were 
obtained  using  the  modified  procedure  developed. 
Air  to  solids  ratios  have  been  used  without  mention 
of  aeration  pressure  as  an  indication  of  the  amount 
of  'flotation  aid'  provided,  and  the  results  of  this 
work  indicate  that  errors  could  be  introduced  by 
attempting  comparison  of  batch  or  continuous 
flotation  results  obtained  with  different  aeration 
pressures.  The  diameter  of  batch  flotation  vessels, 
the  manner  in  which  blended  sludge  is  placed  in  the 
vessels,  and  the  initial  depth  of  sludge  in  the  vessels 
were  found  to  significantly  affect  batch  flotation 
results  with  the  magnitude  of  the  effect  dependent 
upon  the  characteristics  of  the  sludge.  It  is  sug- 
gested that  consideration  of  these  factors  which  ef- 
fect batch  flotation  tests  may  give  data  which  can 
be  used  to  more  nearly  approximate  results  that 
can  be  obtained  from  a  full  scale  unit.  (Morgan- 
Texas) 
W72-02406 


WATER  UTILIZATION  AND  PROPOSED 
WASTEWATER  TREATMENT  OF  THREE 
POTATO  PROCESSING  PLANTS, 

Environmental  Control  Commission,  Prince  Ed- 
ward Island. 

O.  V.  Martini,  C.  J.  Edmonds,  and  A.  J.  Hiscock. 
Preprint,  presented  at  44th  Annual  Conference  of 
the  Water  Pollution  Control  Federation,  Session  3, 
No  4,  October  4,  1 97 1 .  23  p,  2  fig,  5  tab,  1 0  ref. 

Descriptors:  *Waste  cooling  water,  Cooling  water 
recycle,  Process  equipment,  Canada. 
Identifiers:  Separate  water  treatment,  *Water 
reuse,  Water  demand,  Canneries,  Potatoes, 
Lagooning,  Organic  loading,  Septic  tanks,  Solid 
wastes,  Cooling  water. 


Engineering  studies  were  carried  out  at  three 
french  fry  potato  processing  plants  in  Province  of 
Prince  Edward  Island,  Canada,  to  reduce  waste- 
water strength  and  volume  through  in-plant 
changes,  with  the  volume  and  strength  of  the 
wastes  requiring  treatment  to  provide  design 
parameters  for  proposed  treatment  facilities.  A 
wide  variation  in  water  usage  between  the  plants 
was  found;  differences  in  process  techniques,  but 
primarily  cooling  water  requirements  were  respon- 
sible for  these  differences.  Proposed  in-plant 
changes  included:  ( 1 )  separation  of  flume  and 
washwater  from  other  process  effluents;  (2) 
separation  of  cooling  water  and  roof  drainage  from 
process  water;  (3)  provide  for  recycle  of  cooling 
water;  (4)  separate  collection  of  waste  solids  from 
process  water;  (5)  separate  septic  tank  effluents 
from  process  water  to  permit  process  waste  solids 
to  be  used  for  cattle  feed;  and  (6)  seek  improved 
process  equipment  to  reduce  water  requirements 
and  waste  strength.  Treatment  facilities  proposed 
include  screening  and  primary  treatment  with 
provisions  for  added  secondary  and  tertiary  treat- 
ment at  a  later  date  for  one  plant,  screening  and 
primary  treatment  followed  by  aerated  lagoons  for 
the  largest  plant,  and  screening  with  existing  hold- 
ing ponds  for  the  smallest.  (Morgan-Texas) 
W72-02408 


A  RATIONAL  EVALUATION  OF  INSTRUMEN- 
TATION AND  CONTROL  SYSTEMS, 

Maguire     (Charles    A.)    and    Associates,    Inc., 

Waltham,  Mass. 

R.  H.  Babcock. 

Preprint,  presented  at  44th  Annual  Conference  of 

the  Water  Pollution  Control  Federation,  Session  2, 

Nol.  17  p,  3  fig,  2  tab,  8  ref. 

Descriptors:  Waste  water  treatment,  'Automation, 
♦Instrumentation,  Maintenance,  Training,  Person- 
nel, Cost-benefit  analysis,  'Treatment  facilities. 
Identifiers:  Intrinsic  safety  standards,  Workshops, 
Hazardous  areas,  Contract  maintenance. 

The  dramatic  increase  in  the  use  of  instrumentation 
in  waste  treatment  plants  over  the  last  two  decades 
has  produced  its  share  of  attendant  problems,  not 
the  least  of  which  is  the  inadequate  support  for,  and 
frequent  misuse  of,  the  useful  devices  in  that  field 
of  application.  Perhaps,  the  primary  contribution 
to  this  problem  has  been  the  dearth  of  qualified 
men  for  the  maintenance  of  automated  systems, 
and  the  lack  of  any  coordinated  training  program  in 
this  field  to  correct  the  situation.  As  the  trend  for 
the  future  is  for  larger  and  more  sophisticated  fully 
automated  plants,  it  is  suggested  that  a  practical 
solution  is  the  use  of  specialized  companies  for 
maintenance  on  a  contract  basis.  The  complex  and 
varied  nature  of  waste  processing  requires  that  seri- 
ous thought  be  given  to  the  degree  and  type  of  in- 
strumentation. The  question  of  pneumatic  versus 
electronic  devices  is  debatable.  Unless  the  problem 
of  maintenance  is  properly  addressed  and  resolved, 
the  use  of  electronics  will  be  seriously  hindered. 
The  advent  of  Intrinsic  Safety  Standards  can  simpli- 
fy and  economize  on  installations  in  hazardous 
areas.  Since  the  general  level  of  knowledge  con- 
cerning instrumentation  and  automation  is  low,  it  is 
suggested  that  the  Water  Pollution  Control  Federa- 
tion support  workshops  on  this  subject.  (Goessling- 
Texas) 
W72-02409 


SLUDGE   INCINERATION   AT  JERSEY   CITY, 
NEW  JERSEY. 

Jersey  City  Sewerage  Authority,  N.J. 

Robert  G.  Sobeck. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  11, 

No  1,  October  1971. 9  p. 

Descriptors:  'Incineration,  'Sludge  disposal, 
Operation  and  maintenance,  Construction  costs, 
Inspections,  Personnel,  Temperature,  Lime,  Air 
pollution,  Aggregates,  Landfill,  'Waste  water 
treatment,  'Waste  disposal,  New  Jersey. 
Identifiers:  'Ash,  Multiple  hearth  incineration, 
'Jersey  City  (NJ). 


Shortage  of  land  surrounding  Jersey  City,  New  Jer- 
sey necessitated  the  construction  and  operation  of 
an  incinerator  for  the  reduction  of  volume  of  mu- 
nicipal sewage  sludge.  Combined  sludge  flow,  in- 
cluding grit  and  screenings,  averaged  60  mgd.  All 
plant  personnel  who  would  be  involved  in  the 
operation  of  the  incinerator  were  encouraged  to 
visit  the  construction  site  as  often  as  possible.  In  ad- 
dition, visits  were  made  by  key  personnel  to  plants 
operating  incinerators  in  Bradford,  Pa.,  Detroit, 
Michigan;  and  Wyndotte,  Michigan.  After  comple- 
tion of  construction,  operation  revealed  a  necessity 
for  reducing  lime  used,  and  one  of  the  polymers 
was  substituted  as  much  as  possible.  Influent  sludge 
was  30%  solids  dry  weight,  and  of  that  30%,  70% 
was  volatile.  Upon  completion  of  incineration,  6 
1/2%  of  the  influent  sludge  remained  as  sterile,  in- 
ert, sand-like  material,  some  of  which  is  currently 
being  used  as  aggregate  for  concrete  in  patching 
roads,  and  the  rest  used  as  cover  for  landfills. 
Operation  and  maintenance  problems  as  well  as  air 
pollution  problems  are  also  discussed.  (Lowry-Tex- 
as) 
W72-02410 


NON-BIOLOGICAL  APPROACH  TO  TREAT- 
MENT OF  REFINERY  WASTEWATER, 

Weston  ( Roy  F. )  Inc. ,  West  Chester,  Pa. 
R.  F.  Peoples,  P.  Krishnan,  and  R.  N.  Simansen. 
Preprint,  presented  at  44th  Annual  Conference  of 
the  Water  Pollution  Control  Federation,  Session 
24,  No  4,  October  7,  197 1 .  20  p,  7  fig,  7  tab. 

Descriptors:  'Waste  water  treatment,  'Chemical 
wastes,  'Filtration,  'Activated  carbon,  'Phenols, 
Pilot  plant.  Cost  analysis.  Ultimate  disposal,  Waste 
incineration,  Industrial  wastes,  'Oxygen  demand, 
'Oil  wastes. 

Identifiers:  Delaware  River  Basin  Commission, 
Non-biological  treatment,  Refinery  wastewater, 
Dual-media  filtration,  Sludge  dewatering. 

To  meet  the  FSUOD  (First  Stage  Ultimate  Oxygen 
Demand)  effluent  requirements  imposed  by  the 
Delaware  River  Basin  Commission  the  Marcus 
Hook  Refinery,  Pennsylvania,  of  B.  P.  Oil  Corp.  in- 
itiated an  investigation  to  determine  the  most  suita- 
ble method  to  treat  process  wastewater.  Land 
availability,  sludge  disposal,  and  possible  future 
requirements  to  improve  performance  prompted 
the  evaluation  of  a  non-biological  system  using  a 
filtration  system  followed  by  activated  carbon.  A 
pilot  system  using  a  DeLaval  UHR  (ultra  high  rate) 
filter  with  dual  sand  and  anthrafilt  media  showed 
good  removal  of  oil  and  suspended  solids, 
moderate  removals  of  BOD5,  FSUOD,  and  Total 
Organic  Carbon  (TOC),  and  low  removal  of 
phenol.  The  pilot  carbon  system  used  4  plexiglass 
columns,  the  first  3  ft.  deep  and  the  remaining  5  ft. 
deep,  with  8  x  30  mesh  Filtrasorb  300  activated 
carbon.  The  projected  throughput  indicates  an  ex- 
haustion rate  of  0.86  lbs  carbon/1000  gal.  with  62% 
SS,  85%  BOD5,  83%  FSUOD,  65%  TOC  and  99% 
phenol  removals.  Sludge  is  dewatered  using  a  solid 
bowl  centrifuge,  and  disposed  by  a  privately  owned 
facility  or  on-site  incineration.  Expected  effluent 
characteristics  are:  BOD  50  mg/l,  FSUOD  80  mg/I, 
oil  10  mg/l,  SS  20  mg/l,  and  phenol  A  0.2  mg/l.  An 
estimated  capital  cost  breakdown  and  annual 
operating  costs  favor  this  sytem  over  a  conven- 
tional activated  sludge  system.  (Morgan-Texas) 
W72-02411 


COMBINED  WASTE  WATER  RECLAMATION 
AND  SEA  WATER  DESALTING  FACILITIES, 

Orange  County  Water  District,  Santa  Anna,  Calif. 
G.  M.  Wesner,  and  R.  L.  Culp. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  21, 
October  3-8,  197 1 ,  San  Francisco,  California.  28  p, 
9  fig,  4  tab,  3  ref. 

Descriptors:  'Water  reuse,  'Desalination  plants, 
'Saline  water  intrusion,  'Groundwater  recharge, 
Settling  basin,  Sewage  effluent,  Trickling  filter, 
Water  injection,  Sludge  treatment,  California. 
Identifiers:  'Santa  Anna  (Calif),  Ammonia 
stripping,  Recarbonation. 
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A  pilot  study,  which  was  conducted  by  the  Orange 
County  Water  District  on  waste  water  reclamation 
and  ground  water  recharge  through  injection  wells, 
has  led  to  the  design  of  full-scale  reclamation  and 
desalting  facilities.  Treatment  in  the  pilot  waste 
water  reclamation  plant  consisted  of:  ( 1 )  chemical 
clarification;  (2)  ammonia  stripping;  (3)  recar- 
bonation;  (4)  mixed  media  filtration;  (5)  carbon 
adsorption;  (6)  chlorination.  The  reclamation  plant 
which  will  treat  the  trickling  filter  effluent  was 
designed  for  15  mgd.  A  3  mgd  sea  water  desalting 
plant  was  also  designed  because  of  the  agreement 
OCWD  entered  into  with  the  Department  of  the  In- 
terior. The  desalting  plant  is  a  combination  vertical 
tube  evaporator/multi-stage  flash  unit  and  will 
produce  water  with  a  maximum  dissolved  solids 
concentration  of  25  mg/1.  Results  from  this  study 
and  other  previous  injection  studies  indicated  that 
the  effluent  could  be  treated  to  produce  a  water  ac- 
ceptable for  injection.  While  the  total  dissolved 
solids  concentration  of  the  reclaimed  water  is 
higher  than  desirable  for  most  uses,  blending  the 
reclaimed  water  with  desalted  sea  water,  and  deep 
ground  water  as  needed,  will  furnish  injection 
water  with  a  total  dissolved  solids  concentration  of 
less  than  600  mg/1.  (Morgan-Texas) 
W72-02413 


extended.  The  Auckland  municipal  compost  plant 
using  the  two  cylinder  Dano  digester  has  now  been 
operating  successfully  for  some  six  years.  Its  suc- 
cessful financial  position,  48%  return  on  operating 
costs,  can  be  largely  attributed  to  the  sound  sales 
organization  set  up  to  market  the  product.  The 
wholesalers  in  the  city  that  handle  this  class  of 
product  were  appointed  authorized  distributors  for 
the  municipal  compost.  Prices  were  established 
which  allowed  a  reasonable  mark-up  both  for  the 
wholesaler  and  the  retailer.  Compost  distributed  in 
this  fashion  can  be  sold  in  small  (2  cu.  ft.  or  1/4  cu. 
ft.  bags)  or  large  lots.  Orders  can  be  taken  at  the 
plant  by  the  weighmaster  and  eeliveries  made  by 
one  of  two  city  owned  trucks  assigned  to  this  job. 
The  truck  bodies  are  compartmented  to  allow 
delivery  of  any  quantity  up  to  12  cu.  yd.  The  total 
waste  disposal  facility  includes  an  incinerator  and  a 
sanitary  landfill  to  handle  wastes  that  are  not  com- 
patible with  the  composting  process.  Mixed  refuse 
is  tipped  into  the  digesters  without  sorting  and  ma- 
tured for  2-2  1/2  months  after  the  five  day  digestion 
period.  Municipal  composting  can  be  successful  if 
an  objective  analysis  indicates  that  it  is  the  best 
method  of  waste  disposal  and  the  people  are 
ioformed  of  the  benefits  to  be  realized.  (Goessling- 
Texas) 
W72-02416 


COMPOSTING  OF  DEWATERED  SEWAGE 
SLUDGE, 

Eimco  Corp.,  Salt  Lake  City,  Utah. 

G.  L.  Shell,  and  J.  L.  Boyd. 

Compost  Science,  Vol  ll,No3,p  17-21,  May-June 

1970.  1  tab,  2  fig. 

Descriptors:  *Waste  water  treatment,  *Sludge 
disposal,  *Biodegradation,  Vacuum  drying,  Tem- 
perature, Mositure  content,  Soil  amendments,  De- 
watering. 

Identifiers:  *Compost,  Ferric  chloride,  Lime, 
Polymers. 

Treatment  and  final  disposal  of  sewage  sludge 
represents  a  major  cost  in  the  building  of  treatment 
plant  facilities.  A  study  of  composting  as  an  alter- 
native method  of  sewage  sludge  disposal  has  been 
undertaken.  A  combination  of  primary  and  two- 
stage  trickling  filter  secondary  sludge  was  used  in 
this  investigation.  The  sludge  was  dewatered  by 
preliminary  treatment  with  ferric  chloride  and  lime 
or  with  polymers  and  then  vacuum  filtered.  The 
resulting  filter  cake  contained  73%  moisture.  This 
cake  was  mixed  with  recycled  compost  to  obtain  a 
compostable  mass  with  15  to  45%  moisture.  Op- 
timum moisture  varied  between  20  and  35%  with 
average  of  26%.  Below  15%  and  above  40%  biolog- 
ical action  declined  as  indicated  by  a  reduction  in 
temperature.  A  laboratory  scale  digester  was  used 
which  allowed  the  mass  to  be  mixed  constantly.  If 
mixing  was  stopped,  the  temperature  dropped  in- 
dicating the  cessation  of  bacterial  action.  Destruc- 
tion of  volatile  solids  by  biological  action  caused  a 
reduction  in  both  weight  and  volume  and  produced 
a  compost  that  was  stable  organically,  hygenically 
safe  and  free  of  viable  plant  seeds.  Analysis  of  the 
final  compost  indicated  that  it  was  about  the  'fertil- 
izer' equivalent  of  cattle  manure.  The  physical  and 
chemical  properties  of  the  final  compost  product 
were  such  to  make  it  a  safe  soil  conditioner  with 
some  fertilizer  value.  (Goessling-Texas) 
W72-02414 


MARKETING  SUCCESS  DEPENDS  ON  SALES 
ORGANIZATION, 

Auckland  City  Council  (New  Zealand). 

G.  A.  Hutchinson. 

Compost  Science,  Vol  1 1 ,  No  1 ,  January-February, 

1970.  p  14-16,  3  fig,  1  ref. 

Descriptors:  *Solid  wastes,  'Incineration,  'Waste 
disposal. 

Identifiers:  'Composting,  Sales  organization,  Land- 
fill. 

Municipal  composting  can  be  justified  when  a  local 
authority  has  shown  that  other  alternative  methods 
of  refuse  disposal  are  more  costly,  or  that  close- 
haul  tip  sites  will  be  conserved  and  their  useful  life 


DEWATERING    OF   THE    ASH    BY-PRODUCT 
FROM  THE  WET  OXIDATION  PROCESS, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

111. 

W.  R.  Walters,  and  G.  Ettelt. 

Proceedings,  Industrial  Waste  Conference,  20th, 

May  4,  5,  and  6,  1965.  p  551-571,  4  tab,  16  fig,  9 

ref. 

Descriptors:  *Waste  water  treatment,  'Sludge 
disposal,  *Dewatering,  Vacuum  drying,  Centrifu- 
gation,  Economic  analysis.  Laboratory  tests,  Tem- 
perature, Illinois,  Treatment  facilities. 
Identifiers:  'Zimmerman  wet  oxidation  process, 
Solid  concentration,  Vacuum,  Polymers,  'Chicago 
(HI). 

The  Chicago  Sanitary  District  treatment  plants 
must  process  approximately  900  tons  of  sludge  per 
day  from  its  primary  settling  and  activated  sludge 
plants.  Between  1 5  and  1 8%  of  the  sludge  is  treated 
by  the  Zimmerman  wet  air  oxidation  process.  Cur- 
rently, the  effluent  from  this  process  is  being  lago- 
oned,  however,  future  developments  may  make  it 
desirable  to  dewater  and  thicken  the  oxidized 
sludge  prior  to  transportation  to  the  ultimate 
disposal  site.  Therefore,  an  investigation  of  filtra- 
tion and  centrifugation  of  Zimpro  oxidized  sludge 
has  been  undertaken.  Vacuum  filtration  experi- 
ments were  conducted  with  variable  timperature, 
vacuum,  cycle  times  and  feed  solids  using  drums 
and  belt  filters.  Coagulant  aids  did  not  appear  to 
enhance  filtration  and  in  some  instances  blinded 
the  filter  cloth.  Cycle  times  near  two  minutes  were 
most  economic,  and  results  improved  with  increas- 
ing temperature.  An  18  inch  counter  current  cen- 
trifuge was  examined  as  a  dewatering  device. 
Anionic  polymers  assisted  operation  of  the  cen- 
trifuge, but  the  process  did  not  appear  to  be  tem- 
perature sensitive.  Pool  depth  increases  solids 
recovery  up  to  the  point  of  cake  washout.  Beyond  a 
certain  speed,  increasing  rotational  speed  did  not 
increase  recovery.  Costs  scaled  up  to  full  plant  size 
were  estimated  to  be  $0.27/ton  for  preliminary 
thickening,  $0.30/ton  for  filtration  and  $1.60/ton 
for  centrifugation.  This  is  just  a  preliminary  ap- 
proach to  sludge  disposal.  The  ultimate  goal  is 
reuse  of  these  effluents.  (Goessling-Texas) 
W72-02420 


ASPECTS  CONCERNING  THE  TREATMENT 
OF  WASTEWATERS  FROM  OIL  REFINERIES 
IN  ROMANIA, 

Institute  of  Hydrotechnical  Research,  Bucharest 

(Romania). 

M.  G.  Negulescu,  L.  Vaicum,  and  S.  Godeanu. 

Proceedings,  International  Conference  on  Water 

Pollution  Research,  3rd,  Munich,  Germany,  1966. 

Vol  2,  p  229-246,  5  fig,  3  tab,  1 4  ref. 


Descriptors:  'Oil  wastes,  'Chemical  wastes,  'In- 
dustrial wastes,  Laboratory  tests,  Aeration,  Coagu- 
lation, Activated  sludge,  Emulsions,  Acids,  Accli- 
matization, 'Waste  water  treatment,  Oily  water. 
Identifiers:  'Enzymatic  activity,  'Romania. 

Laboratory  scale  studies,  as  well  as  a  review  of  the 
pertinent  literature,  were  performed  in  order  to 
establish  the  most  advantageous  methods  of  treat- 
ing refinery  effluents  containing  oil  from  Romanian 
refineries.  The  studies  were  conducted  at  one  of 
the  older  installations  to  which  a  plate  separator 
had  recently  been  added.  Sufficient  treatment  of 
the  effluent  was  obtained  through  a  biological 
treatment  scheme  with  treatment  efficiency  being 
disturbed  only  when  large  amounts  of  naphthenic 
acids  were  present  in  the  influent  to  the  reactor. 
Chemical  coagulation  of  the  naphthenic  acids  with 
aluminum  sulfate  or  ferric  chloride  was  recom- 
mended prior  to  the  entrance  of  the  naphthenic 
acid  discharge  into  the  main  plant  waste  stream.  In 
waters  without  a  high  concentration  of  acids,  an 
aeration  time  of  7.5  hours  in  the  activated  sludge 
facility  provided  optimum  economic  efficiency. 
Activated  sludge  organisms  did  become  acclimated 
after  several  months  to  waters  containing  large 
amounts  of  toxic  substances,  but  both  enzymatic 
activities  and  treatment  efficiency  remained 
depressed.  Pilot  treatment  plants,  based  on  data 
obtained  in  the  laboratory  investigations  should 
provide  much  additional  data.  (Lowry-Texas) 
W72-02422 


BIOLOGICAL  TREATMENT  OF  WASTE 
WATER  FROM  SYNTHETIC  RESIN  MANU- 
FACTURE, 

Aero-Research  Ltd.,  Duxford  (England). 

K.  G.  Singleton. 

Proceedings,  Purdue  Industrial  Waste  Conference, 

2 1st,  May  3, 4,  and  5,  1966.  p  62-7 1 , 7  tab,  9  ref. 

Descriptors:  'Waste  water  treatment,  'Aeration, 
'Activated  sludge,  'Trickling  filters,  Settling 
basins,  'Oxidation  lagoons,  Biochemical  oxygen 
demand,  Chemical  oxygen  demand,  Sludge 
digestion,  Sludge  disposal,  On-site  tests,  Laborato- 
ry tests,  Filtration,  'Biological  treatment,  Industrial 
wastes.  Tertiary  treatment. 

CIBA  (A.R.L.)  Limited  of  Duxford  is  the  largest 
producer  of  synthetic  resins  in  the  U.K.  The  com- 
pany determined  that  complete  treatment  of  its 
wastewaters  would  have  to  be  undertaken  to 
minimize  the  effect  on  receiving  streams.  As  the 
result  of  numerous  experiments  and  trials,  the  plant 
treatment  systems  now  consist  of  primary  aeration, 
primary  treatment  (Activated  sludge),  secondary 
treatment  (two  pair  of  trickling  filters  that  can  be 
connected  in  series,  alternated  or  connected  in 
parallel)  and  tertiary  treatment  (settling  pond). 
The  effluents  of  the  settling  pond  are  carried  in  a 
channel  0.5  miles  long  for  discharge  into  the  river. 
The  effluent  quality  surpasses  the  Royal  Commis- 
sion Standards,  20  mg/1  BOD  and  30  mg/1 
suspended  solids.  Waste  water  treatment  is  in- 
tegrated with  the  production  elements  to  insure 
equal  consideration  with  the  other  plant  opera- 
tions. The  wastewater  plant  manager  is  able  to  in- 
spect and  investigate  manufacturing  procedures  to 
restrict  or  eliminate  flows  of  wastewaters.  Waste- 
water treatment  is  considered  early  in  new  plant 
design.  Pollution  abatement  is  a  plant-wide 
problem  that  can  only  be  adequately  solved  by  the 
intelligent  functioning  of  every  element  of  the 
plant.  One  outstanding  problem,  sludge  de-water- 
ing and  disposal,  is  currently  the  object  of  on-going 
study  in  the  company.  (Goessling-Texas) 
W72-02425 


COMPOSTING  TREE  BARK,  WITH  SEWAGE. 

Compost   Science,   Vol    11,   No   2,   March-April 
1970.  p  8-9, 4  fig. 

Descriptors:  'Sludge  disposal,  'Solid  wastes,  Ulti- 
mate    disposal,     Industrial     wastes,     Lumbering, 
Sewage  effluents,  Mulching,  'Waste  disposal. 
Identifiers:    Composting,    Animal    bedding.   Tree 
bark. 
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Creative  uses  are  being  made  around  the  world  of 
tree  bark,  now  produced  in  such  vast  quantities  in 
forestry  and  lumbering  operations.  An  excellent 
opportunity  exists  to  combine  the  sludges  or  ef- 
fluents of  wastewater  treatment  plants  with  bark  as 
the  basis  of  a  composting  operation  which  would 
dispose  of  two  troublesome  waste  disposal 
problems  and  produce  a  good  soil  amendment  or 
fertilizer.  The  nitrogen  rich  sewage  sludge  will  pro- 
vide the  critical  ingredient  needed  in  nitrogen  poor 
compost.  Tree  bark  can  also  be  used  as  mulch  and 
is  popular  throughout  the  country  for  this  purpose. 
Not  so  widely  adopted  is  the  use  of  tree  bark  as  sta- 
ble bedding.  The  resulting  mixture  of  bark,  manure 
and  urine  would  be  an  excellent  soil  conditioner. 
Almost  any  use  of  tree  bark  would  be  better  than 
the  current  parctice  of  burning.  However,  the  pos- 
sibility exists  that  this  industrial  waste  can  be  used 
to  the  benefit  of  the  people.  The  uses  of  waste  tree 
bark  are  limited  only  by  the  imagination  of  the  in- 
dividuals concerned  with  disposing  of  this  material. 
(Goessling-Texas ) 
W72-02427 


PHOSPHORIC  ACID  RECOVERY  SYSTEM  OF 
THE  DETROIT  GASKET  AND  MANUFACTUR- 
ING COMPANY, 

Detroit  Gasket  and  Manufacturing  Co.,  Belding, 

Mich.  Extended  Metals  Div. 

C.  Buckingham. 

Proceedings,  Industrial  Waste  Conference,  22nd, 

May  2,  3,  and  4,  1967.  p  813-822,  6  fig. 

Descriptors:  *Waste  water  treatment,  Industrial 
wastes,  'Acids,  Evaporators,  Process  control, 
•Phosphates,  Biochemical  oxygen  demand,  Diur- 
nal, Dissolved  oxygen,  Michigan,  *Water  reuse. 
Identifiers:  *Detroit,  *Phosporic  acid,  *By-product 
recovery. 

In  an  average  year,  this  plant  uses  approximately 
485  tons  of  85%  phosphoric  acid  in  the  chemical 
brightening  of  the  fabricated  aluminum  parts 
produced.  Since  the  phosphoric  acid  is  not  a 
product,  the  entire  amount  is  either  discharged  to 
the  Flat  River  or  recovered  to  the  extent  necessary 
to  reduce  pollution  in  that  river.  An  acid  recovery 
system  suggested  by  H.  R.  Tyler  was  adopted.  The 
system  collects  the  rinse  waters  containing 
phosphoric  acid,  concentrates  the  solution  to  ap- 
proximately 70%  phosphoric  acid  by  evaporation 
and  sends  the  resulting  solution  to  storage  tanks  to 
await  shipment.  Phosphates  in  the  plant  effluents 
have  been  decreased  from  809.5  mg/l  to  26.0  mg/l 
by  this  process.  Based  on  a  year's  operation,  the 
recovery  rate  is  caluclated  to  be  9 1 .57  percent.  The 
value  of  the  acid  recovered  during  the  first  full  year 
of  operation  amounts  to  40.625  percent  of  the  total 
cost  of  the  phosphoric  acid  purchased  during  the 
same  period.  The  advent  of  this  recovery  system 
has  allowed  the  plant  to  institute  other  changes 
which  increased  efficiency  and  reduced  costs  as 
well  as  pollution  of  the  river.  Recovery  of 
phosphoric  acid  from  the  Company's  waste  water 
does  not  solve  the  whole  problem  of  waste  disposal, 
but  it  has  solved  a  major  portion  of  that  problem, 
and  is  showing  both  coporate  and  public  benefits. 
(Goessling-Texas) 
W72-02429 


COST  OF  INDUSTRIAL  AND  MUNICIPAL 
WASTE  TREATMENT  IN  THE  MAUMEE 
RIVER  BASIN, 

Enjay  Chemical  Co.,  Baytown,  Tex.,  and  Toledo 

Univ.,  Ohio. 

J.  V.  Matson,  and  G.  F.  Bennett. 

Water-1969,  Vol  65,  No  97,  p  100-105,  1968.  1 

fig,  3  tab,  lOref. 

Descriptors:  *Waste  water  treatment,  *Estimated 
costs,  'Estimated  benefits,  Municipal  wastes,  In- 
dustrial wastes,  Cost  allocation,  Cost-benefit  analy- 
sis. 
Identifiers:  *Maumee  River  basin. 

The  present  and  future  costs  and  benefits  of  waste- 
water treatment  in  the  Maumee  River  basin  were 
determined  for  various  degrees  of  treatment.  Ele- 


ments entering  the  cost  calculations  were  capital 
costs,  amortization,  and  annual  operating  cost  of 
waste  treatment  facilities.  Expected  beneficiaries 
were  divided  into  the  following  five  categories:  mu- 
nicipal water  supplies,  domestic  use,  industrial  use, 
recreational  use,  and  esthetic  enjoyment.  Analysis 
indicated  that  basin  municipalities  currently  pay 
79%  of  the  annual  cost  of  waste  treatment,  with  in- 
dustry accounting  for  the  remainder.  Significantly, 
industry  appeared  to  do  a  comparable,  if  not  better, 
job  of  water  pollution  abatement.  Estimates  of  fu- 
ture treatment  costs  varied  according  to  the  level  of 
treatment.  For  instance,  compliance  with  a 
minimum  federally  acceptable  standard  for  secon- 
dary treatment  would  cost  $10,000,000  annually, 
while  complete  secondary  treatment  plus  activated 
carbon  treatment  would  cost  $19,000,000  an- 
nually. Treatment  by  evaporation  would  require 
$75,000,000  annually.  The  economic  benefits  from 
cleaner  water  approach  the  cost  of  producing  water 
of  that  degree  of  cleanliness  at  about  93%  treat- 
ment (that  is,  removal  of  93%  of  the  dissolved  or- 
ganic matter).  Annual  costs  for  93%  treatment 
would  approach  $14,300,000,  while  benefits  would 
be  approximately  $13,700,000.  (Settle- Wisconsin) 
W72-02437 


INDUSTRIAL  WATER  REUSE:  FUTURE  POL- 
LUTION SOLUTION, 

Environmental    Protection    Agency,    Washington, 
D.C.  Office  of  Research  and  Monitoring. 
G.  Rey,  W.  J.  Lacy,  and  A.  Cywin. 
Environmental  Science  and  Technology,  Vol  5,  p 
760-765,  September,  1971. 

Descriptors:  *  Water  reuse,  'Industrial  water,  'Pol- 
lution abatement,  'Recirculated  water,  'Costs, 
Waste  water  treatment,  Water  quality  control, 
Cooling  water,  Industrial  production,  Project 
planning. 

Identifiers:  'Closed-cycle  water  reuse,  Steam 
production. 

The  Water  Quality  Office  of  the  Environmental 
Protection  Agency  has  given  industrial  water  reuse- 
recycle  projects  top  priority  for  research  and 
development  support.  The  ultimate  goal  of  the  Of- 
fice's program  is  to  control  and  abate  industrial 
pollution  through  closed  cycle  water  use  (no  ef- 
fluent discharge).  Multiple  use,  reuse  and/or  recy- 
cle techniques  are  discussed  and  illustrated  in 
terms  of  the  three  major  functions  of  use— process 
use,  cooling  process  and  steam  production.  A 
hypothetical  plan  to  purge  limiting  waste  materials 
from  the  reuse-recycle  system  is  also  described. 
The  current  trend  has  been  toward  increased  water 
reuse  but  still  higher  ratios  are  within  the  realm  of 
engineering  possibility.  State  water  quality  stan- 
dards serve  to  increase  industrial  pollution  control 
efforts.  A  typical  planning  guide  for  a  water  reuse 
research  and  development  program  lists  the  steps 
farsighted  management  must  take  to  obtain  zero 
discharge.  To  calculate  potential  pollution  costs, 
treatment  costs  should  be  viewed  as  a  function  of 
the  volume  of  treated  water,  amount  of  undesirable 
materials  to  be  removed,  and  amount  of  intake 
water  purification  necessary.  The  controlling  fac- 
tors and  costs  of  removal  for  a  hypothetical  waste 
water  system  are  shown.  ( Haugh  Wisconsin) 
W72-02454 


TREATMENT  OF  WASTES  FROM  A  DYE  FAC- 
TORY, 

Central  Public  Health  Engineering  Research  Inst., 

Nagpur  (India). 

S.  S.  Mudri,  A.  L.  Kulkarni,  P.  V.  R. 

Subrahmanyam,  and  G.  J.  Mohanrao. 

Environ  Health.  1 2  ( 3 ):  20 1  -2 1 7.  1 970. 

Identifiers:  Activated  sludge,  Biological,  Chemical, 

Dye,  Factory,  Oxygen,  Sludge,  Treatment,  Wastes. 

The  wastes  from  a  factory  manufacturing  mainly 
textile  printing  dyes  were  characterized.  The  flow 
and  the  chemical  characteristics  varied  greatly. 
The  wastes  were  intensely  bluish  green  and  con- 
tained appreciable  amounts  of  dissolved  solids  and 
Zn.   The   COD   (chemical   oxygen   demand)   was 


nearly  10  times  that  of  the  BOD  (biological  oxygen 
demand),  indicating  that  the  waste  contained  or- 
ganics  which  were  not  easily  bio-degradable. 
Laboratory  studies  carried  out  to  arrive  at  suitable 
treatment  methods  indicated  that  Zn  can  be 
removed  by  pH  adjustment  to  9.2,  and  color  can  be 
treated  by  chlorination.  The  waste  could  also  be 
treated  biologically  by  the  activated  sludge  process 
after  removal  of  Zn  and  by  diluting  4  times  with 
sewage  or  water  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02519 


PILOT  PLANT  STUDIES  ON  THE  HIGH  RATE 
SLUDGE  DIGESTER  AT  HYDERABAD, 

Central  Public  Health  Engineering  Research  Inst., 

Hyderabad  (India).  Hyderabad  Zonal  Centre. 

G.  K.  Seth,  Shanthi  L.  Kumar,  K.  Srinivasan,  and  D. 

Raguraman. 

Environ  Health.  12  (4):  340-354.  Illus.  1970. 

Identifiers:  Digester,  Gas,  High,  Hyderabad,  India, 

Pilot,  Plant,  Rate,  Sludge. 

Studies  show  that  the  sludge  obtained  from  the  pri- 
mary sedimentation  tanks  can  well  be  digested  in  a 
high  rate  zone  and  the  gas  recovered  could  be  used 
as  a  fuel.  Optimum  design  criteria  were  worked 
out-.Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02521 


TOTAL  WASTE  MANAGEMENT:  SYSTEMS, 
COSTS,  EFFICIENCIES,  OPTIONS. 

State  of  Illinois,  Lake  Michigan  and  Adjoining 
Land  Study  Commission. 

In:  Report  to  the  Governor  and  the  77th  General 
Assembly,  Vol  II  -  Supporting  Studies,  October 
1971,  p  125-162.  1  tab,  11  fig,  53  ref. 

Descriptors:  'Wastewater  treatment,  'Sewage 
treatment,  'Planning,  'Sewage  sludge,  'Waste 
disposal,  'Sludge  disposal,  Wastewater  disposal, 
Costs,  Efficiencies,  Evaluation,  Formulation,  Pollu- 
tants, Sludge,  Systems  analysis,  Sludge  treatment. 
Identifiers:  'Solids  disposal,  'Wastewater  manage- 
ment, 'Total  waste  management. 

There  are  two  basic  features  of  wastewater 
management.  Pollutants,  however  they  may  be 
defined,  must  be  removed  from  the  raw  effluent  by 
some  process;  and  the  solids  or  residual  pollutants 
must  be  disposed  of  in  some  safe  fashion  after  they 
have  been  removed  from  the  effluent.  These  two 
components  of  wastewater  management  must  be 
considered  together  within  some  systematic 
framework  if  a  feasible  solution  to  the  wastewater 
treatment  problem  is  to  be  realized.  The  study 
describes  various  advanced  process  of  wastewater 
treatment  and  solids  disposal  used  in  wastewater 
management.  The  applicability,  effectiveness, 
costs,  and  the  ability  of  each  system  to  provide  total 
wastewater  management  are  discussed.  A  syste- 
matic framework  is  proposed  and  applied  to  several 
examples  to  demonstrate  the  interrelatedness  of 
the  two  basic  features,  wastewater  treatment  and 
solids  disposal,  and  how  they  can  be  articulated 
into  a  total  system.  (Davis-Chicago) 
W72-02599 


APPENDIX     E    -    ESTIMATION    OF    WASTE 
LOADS  AND  TREATMENT  COSTS, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02602 


APPENDIX  D  -  TREATMENT,  DILUTION,  AND 
TREATMENT  COSTS  OF  MUNICWAL  AND  IN- 
DUSTRIAL WASTES, 

Oklahoma  Univ.,  Norman. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02603 


CHAPTER  XII  -  VARIATIONS  IN  SELECTED 
PARAMETERS, 

New  Mexico  Univ.,  Albuquerque. 
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For  primary  bibliographic  entry  see  Field  06A. 
W72-02606 

CHAPTER     XI     -    SHORT-TERM     TERTIARY 
TREATMENT  AND  REDUCED  STORAGE, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  121-130.  5  tab,  9  ref. 

Descriptors:  'Tertiary  treatment,  'Storage, 
*Water  resources,  'Planning,  Flow,  Costs, 
Biochemical  oxygen  demand,  Decision  making. 
Identifiers:  *Short-term,  'Reduced  storage,  'Pol- 
icy-making, Chemical  treatment,  Savings,  Alterna- 
tives. 

There  are  three  steps  in  the  authors'  analysis  of  the 
effect  of  short-term  chemical  treatment  on  water 
resource  policy.  (1 )  For  a  specified  flow,  construct 
storage  to  provide  flow  90  percent  of  the  time. 
Ascertain  the  difference  in  capacity  and  in  dollar 
savings  between  storage  to  provide  flow  90  percent 
of  the  time  and  storage  to  provide  the  same  flow  98 
percent  of  the  time.  (2)  Compare  savings  in  storage 
costs  with  additional  short-term  treatment  costs. 
(3)  Storage  yielding  a  specified  flow  90  percent  of 
the  time  will  yield  a  smaller  flow  98  percent  of  the 
time.  Ascertain  this  flow  and  compare  it  with 
required  flow  after  reduction  in  BOD  by  short-term 
tertiary  treatment.  Of  the  tables,  one  indicates  that 
the  higher  the  level  of  projected  activity,  the 
greater  the  expected  savings  from  short-term 
chemical  treatment  will  be;  another  summarizes 
the  effects  on  storage  and  costs  of  the  various  alter- 
natives; and  another  shows  estimated  savings  in  the 
costs  of  storage  and  estimated  costs  of  continuous 
chemical  treatment  for  2000  Medium.  (Strachan- 
Chicago) 
W72-02607 


IMPROVEMENT  OF  THE  DESALINATED 
WATER'S  QUALITY  INTENDED  FOR  DRINK- 
ING PURPOSES  (IN  RUSSIAN), 

E.  V.  Shtannikov. 

Gig  Sanit.  35(12):  10-13.  1970.  English  summary. 

Descriptors:  'Desalination. 
Identifiers:  Drinking  water,  Purposes. 

On  the  basis  of  experimental  and  field  investiga- 
tions the  changes  which  occur  in  the  composition 
and  properties  of  water  desalinated  by  different 
means,  and  the  extent  of  improvement  of  its  quality 
as  a  result  of  treatment  by  the  adsorption  method 
were  determined-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02628 


RESEARCH  ON  VIRUS  IN  SEWAGE  WATER  IN 
TANANARIVE  WITH  THE  USE  OF  SOLUBLE 
FILTERING  MEMBRANES, 

Service     de     Sante     Des     Armees,     Tananarive 

(Madagascar). 

Pierre  Coulanges,  Andre  Mayoux,  and  Edward  R. 

Brygoo. 

Arch  Inst  Pasteur  Madagascar.  39  (1):   107-118. 

1970. 

Identifiers:  Coxsackievirus,  Enterovirus,  Filtering, 

Human,    Madagascar,    'Membranes,    Poliovirus, 

Reovirus.  Sewage,  Soluble,  Tananarive,  Virus. 

Alginate  filtering  membranes,  soluble  in  a  solution 
of  sodium  citrate  (0.1  N)  were  used;  43%  of  the 
samples  were  positive  and  34  viruses  were  isolated 
for  67  samplings  distributed  over  1  yr  (poliovirus  1 
and  3,  Coxsackie  B,  undetermined  enterovirus  and 
reovirus).  The  isolations  were  more  numerous  dur- 
ing summer.  Some  disagreement  was  shown 
between  the  presence  or  absence  of  certain  viruses 
in  the  water  and  the  presence  or  absence  in  humans 
of  diseases  corresponding  to  these  viruses.-Copy- 
right  1971,  Biological  Abstracts,  Inc. 
W72-02629 


TREATMENT  OF  DUCK  WASTES  AND  THEIR 
EFFECT  ON  THE  WATER  QUALITY  IN  THE 
RAPPAHANNOCK  RIVER  URBANNA,  VIR- 
GINIA, 

Virginia  State  Water  Control  Board,  Richmond. 
R.  V.  Davis,  C.  E.  Cooley,  and  A.  W.  Hadder. 
Proceedings  of  the  Purdue  Industrial  Waste  Con- 
ference 20.  May  4,  5,  and  6,  1965,  p.  626-646,  10 
tab,  7  fig. 

Descriptors:  'Waste  water  treatment,  'Agricul- 
tural wastes,  'Water  quality,  Oyster,  Laboratory 
tests,  On-site  tests,  Settling  basins,  Farm  wastes. 

Barnhardt  Farms,  Incorporated,  Urbanna,  Virginia, 
operates  two  duck  farms  that  in  the  past  have 
discharged  untreated  waste  waters  from  these 
farms  into  the  Rappahannock  River.  In  the  fall  of 
1962,  the  Water  Control  Board  was  faced  with  a 
choice  of  requiring  the  owners  to  treat  their  wastes 
or  allowing  the  affected  oyster  beds  to  remain 
closed  due  to  a  high  coliform  count  in  the  water. 
Several  years  of  study  led  to  the  requirement  for 
the  farm  owners  to  build  holding  ponds  to  retain 
the  wastewater  for  a  period  of  at  least  four  days 
prior  to  discharge.  This  treatment  resulted  in  a 
reduction  in  the  MPN  coliform  count  of  95%  and 
allowed  the  opening  of  400  acres  of  oyster  beds  to 
harvesting  and  water  quality  improved  to  the  point 
that  recreational  use  was  unimpaired.  Further 
study  indicated  that  an  additional  8  day  holding 
period  would  reduce  the  coliform  count  by  an  addi- 
tional 4.5%  (total  99.5%)  to  produce  an  effluent 
with  an  MPN  of  23,000/100  ml.  Recommendations 
for  areas  to  be  included  in  future  studies  are  in- 
cluded. (Goessling-Texas) 
W72-02657 


INCINEROLOGY      IN      THE      PITTSBURGH, 
PENNSYLVANIA  STORY, 

Allegheny  County  Sanitary  Authority,  Pittsburgh, 

Pa. 

George  A.  Brinsko. 

Preprint  of  a  paper  presented  at  Water  Pollution 

Control  Federation  Conference,  44th,  Session  1 1, 

No.  3,  October  5,  1971,  14  p,  3  fig,  4  tab,  5  ref. 

Descriptors:  'Incineration,  'Operation  and  main- 
tenance,  'Sludge  disposal,  Temperature,  Odors, 
Vibration,  Design  criteria,  Waste  water  treatment. 
Identifiers:  'Start-up,  'Solids  loading,  'Grease. 

Four  incinerators  of  the  flash-drying  type  have 
been  successfully  used  at  Pittsburg,  Pennsylvania 
since  1959.  Problems  encountered  in  the  operation 
of  these  units  have  included  odor  problems,  vibra- 
tional problems,  and  temperature  control 
problems.  Nearly  all  of  the  problems  seemed  in- 
soluble at  first,  but  the  plant  operators,  in  conjunc- 
tion with  the  consulting  engineers  and  the  equip- 
ment manufacturer  have  managed  to  overcome  all 
of  them.  The  incinerators  are  presently  operating  at 
better  than  90%  of  design  capacity,  and  are  dispos- 
ing of  some  28,000  dry  tons  per  year  of  solids  from 
a  feed  system  containing  84%  moisture.  Incinera- 
tion promises  much  wider  application  in  the  future 
due  to  stricter  disposal  criteria.  Increased  hours  of 
operation  at  various  locations  will  make  it  possible 
to  gather  much  needed  operational  information. 
(Lowry-Texas) 
W72-02660 


Acost-effectiveness  study  was  performed  to  deter- 
mine the  most  cost-effective  waste  treatment  unit 
for  advanced  bases.  Criteria  included:  ( 1 )  environ- 
ment (all  but  polar);  (2)  camp  population  —  500  - 
1000  men;  (3)  BOD  —  400  mg/1;  (4)  suspended 
solids  —  400  mg/1;  (5)  hydraulic  loading  -  65 
gpd/man;  (6)  sludge  quantities  —  92  lbs/day  or  400 
gpd  for  a  500  man  camp  and  1 84  lb/day  or  800  gpd 
for  a  1000  man  camp;  (7)  80%  or  more  BOD  and 
SS  removal;  (8)  5  yr.  equipment  life;  (9)  maximum 
shipment  package  size—  8x8x20  ft;  and  (10)  max- 
imum shipment  package  weight  —  25,000  lbs.  A 
total  of  1 1  different  treatment  processes  available 
from  19  different  manufacturers  met  the  minimum 
criteria  and  were  included  in  the  cost -effectiveness 
analysis.  Both  construction  and  operating  costs 
were  included  in  the  analysis.  Data  used  was  that 
supplied  by  the  manufacturers.  The  entire  selection 
process  is  presented  along  with  evaluations  from 
each  segment.  Based  upon  this  analysis,  the  five 
most  cost-effective  systems  for  installation  and  use 
at  the  advanced  military  bases  are:  ( 1 )  oxidation 
ponds;  (2)  aerated  lagoons  using  a  plastic-lined 
earthen  basin;  (3)  a  chemical  precipitation  system; 
(4)  a  rotating  biological  contactor;  and  (5)  a 
modified  trickling  filter  with  forced  ventilation. 
(Lowry-Texas) 
W72-02663 


THE  FIRST  THING  FIRST  IS  PREVENTIVE 
MAINTENANCE, 

Department  of  Public  Works,  Paramus,  N.  J. 

J.J.  Tedesco. 

Public  Works,  Vol  101,  No.  1,  p  79,  January  1970, 

lfig. 

Descriptors:  'Waste  water  treatment,  'Sewers, 
'Maintenance,  Cleaning,  Legislation,  Data  collec- 
tion, Economics,  Scheduling. 

Preventive  maintenance  should  begin  with  the 
completion  of  the  sewer  system.  Even  though  a 
system  is  new,  blockages  will  occur,  and  from  a 
public  relations  standpoint  alone,  this  is  just  the 
time  complaints  are  not  needed.  Paramus,  a  city  of 
30,000  has  93  miles  of  sewer  lines  varying  in  size 
from  8  to  27  inches.  Three  of  the  five  stages  of 
sewer  construction  have  been  completed  but  the 
preventive  maintenance  program  has  already  been 
started.  The  first  item  of  equipment  purchased  was 
a  Seweroder  capable  of  eliminating  blockages  and 
performing  mainline  maintenance  at  a  rate  of  3,000 
feet  per  day.  This  machine  was  able  to  clean  up 
most  of  the  after  construction  debris  left  in  the 
lines,  sheeting,  bricks  and  rocks.  Other  items  of 
equipment  were  added  gradually,  to  reduce  the 
strain  on  the  budget.  Eventually,  the  city  acquired  a 
reasonably  complete  line  of  sewer  maintenance 
equipment  and  is  able  to  handle  all  routine  tasks.  A 
schedule  of  preventive  maintenance  has  been 
established  and  is  performed  by  the  city  crews 
which  complete  a  worksheet  on  each  days  activi- 
ties. In  this  way  a  record  of  which  portion  of  the 
system  has  been  cleaned  is  maintained  and  any 
findings  of  the  city  crews  concerning  that  part  of 
the  system  is  on  file.  With  this  equipment,  the  city 
can  resolve  problems  as  they  occur  and  maintain 
the  system  in  top  condition.  (Goessling-Texas) 
W72-02664 


WASTE  MANAGEMENT  SYSTEMS  FOR  AD- 
VANCED MILITARY  BASES, 

Polytechnic  Inst,  of  Brooklyn,  New  York. 
S.  R.  Qasim,  N.  L.  Drobny,  and  B.  W.  Valentine. 
Water  and  Sewage  Works,  Vol   118,  Ref.  No.  p 
R/92-R/100,  197 1,3  fig,  6  tab,  12  ref. 

Descriptors:  'Design  criteria,  'Cost-benefit  analy- 
sis, 'Cost  analysis,  'Waste  water  treatment,  Ac- 
tivated sludge,  Trickling  filters.  Oxidation  lagoons. 
Chemical  precipitation,  Sludge,  Biochemical  ox- 
ygen demand,  Transportation,  Construction  costs, 
Operation  and  maintenance. 

Identifiers:  'Advanced  military  bases,  'Cost-effec- 
tiveness survey,  Package  plants. 


INVESTIGATION  ON  SORPTION  OF  STRONTI- 
UM AND  CAESIUM  BY  SOILS  OF  BORG  EL- 
-ARAB  DISTRICT, 

Atomic    Energy    Establishment,    Inshas    (Egypt). 
Nuclear  Chemistry  Dept. 
M.  Y.  Farah,  E.  Metry,  and  S.  Abdel-Gawad. 
Health  Physics,  Vol  17,  p  711-715,  1969,  3  fig,  3 
tab,  10  ref. 

Descriptors:  'Liquid  wastes,  'Radioactive  wastes, 
'Soil  chemical  properties,  'Sorption,  'Strontium, 
'Caesium,  Hydrogen,  Ion  concentration.  Tempera- 
ture. 

Identifiers:  Borg  El-Arab  (U.A.R.),  Exchange 
capacity,  Distribution  capacity,  Selectivity  coeffi- 
cient. 
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Studies  were  carried  out  to  evaluate  the  effective- 
ness of  Borg  El-Arab  soil  samples  for  the  concen- 
tration of  fission  products  from  liquid  wastes.  The 
sorption  of  caesium  and  strontium  was  in- 
vestigated. With  each  isotope  the  exchange  capaci- 
ty, distribution  coefficient,  and  selectivity  coeffi- 
cient were  determined.  It  was  found  that  there  was 
a  continuous  increase  in  the  distribution  coefficient 
for  strontium  sorption  with  increase  in  pH  while 
caesium  sorption  reached  saturation  at  pH7.  The 
exchange  capacity  varied  and  was  dependent  on 
the  type  of  soil  and  depth.  Aluminum,  calcium,  and 
sodium  exerted  an  effect  on  the  distribution  coeffi- 
cient. The  effect  is  related  to  the  valence  of  the  ca- 
tion; the  higher  the  valence,  the  higher  its  compet- 
ing effect.  The  distribution  coefficient  of  strontium 
and  caesium  was  affected  by  heat  treatment  of  the 
soil  with  a  gradual  decrease  when  the  clay  was 
heated  at  elevated  temperatures,  400C.  (Morgan- 
Texas) 
W72-02665 


KINETICS  OF  THE  STEADY-STATE  BACTERI- 
AL CULTURE  III.  GROWTH  RATE, 

Public     Health     Service,     Annapolis,    Md.,     and 
Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
L.  J.  Hetling,  and  D.  R.  Washington. 
Proceedings,  Purdue  Industrial  Waste  Conference, 
20,  May  4,  5,  and  6,  1965,  p  254-264,  6  fig,  1  tab, 
21  ref. 

Descriptors:    'Waste   water   treatment,    'Design, 
'Bacteria,   'Growth  rates,  Chemical  oxygen  de- 
mand,  Kinetics,   Laboratory   tests,   Mathematical 
models. 
Identifiers:  Batch  cultures,  Monod's  equation. 

One  of  the  more  important  relationships  in  the 
design  of  a  biochemical  waste  treatment  process  is 
the  relationship  between  the  rate  of  growth  and  the 
microorganism  and  the  substrate  concentration  in 
the  system.  Monod  attempted  to  clarify  the  situa- 
tion with  his  equation  relating  growth  rate  to  sub- 
strate concentration  and  the  growth  rate  constant. 
No  data  were  available  relating  growth  rate  to  the 
substrate  concentration  measured  as  COD. 
Laboratory  studies  using  batch  cultures,  were  un- 
dertaken to  determine  this  relationship.  The  results 
of  these  investigations  lead  to  the  conclusion  that 
the  effective  or  observed  growth  rate  is  related  to 
the  maximum  growth  rate  multiplied  by  a  factor 
(Sc  -  A)/  (Sc  PLUS  B),  where  Sc  is  the  substrate 
concentration  (  in  mg/l)  measured  as  COD  and  A 
and  B  are  constants  of  the  system.  The  experimen- 
tal data  indicate  that  the  constants  are  unique  to 
each  combination  of  substrate  and  organism.  How- 
ever, it  is  felt  that  the  general  relationships  apply  to 
any  predominantly  microbial  process.  For  an  indus- 
trial waste  treatment  process  the  constants  would 
be  different  for  each  waste,  and  would  also  be  af- 
fected by  any  factor  which  would  change  the  domi- 
nant species  of  organisms.  At  the  present,  insuffi- 
cient data  are  available  to  justify  the  presentation 
of  the  range  of  the  coefficients  involved.  (Goess- 
ling-Texas) 
W72-02672 


REMOVAL  OF  SUBMICRON  PARTICLES  IN 
PACKED  BEDS, 

Maryland  Univ.,  College  Park. 

John  T.  Cookson,  Jr. 

Environmental  Science  and  Technology,  Vol  4,  No 

2,p  128-134,  1970.  6  fig,  3  tab,  17  ref. 

Descriptors:   'Filtration,   'Separation  techniques, 
'Particle  size,  Virus,  Colloids,  Mass  transfer,  Ac- 
tivated  carbon,   Adsorption,   Waste   water   treat- 
ment, Water  treatment. 
Identifiers:  'Isothermal. 

The  removal  of  viruses  through  packed  beds  and 
evaluation  of  the  theory  of  mass  transfer,  based  on 
the  thin  boundary  layer  solution  of  the  diffusion  for 
water  filtration  systems,  was  examined.  Bac- 
teriophage T4  was  removed  in  activated  carbon 
beds  under  varying  conditions  of  bed  length,  grain 
diameter,  bed  porosity,  and  flow  rates.  Under  the 


conditions  studied,  virus  removals  in  the  packed 
beds  closely  followed  mass  transfer  theory.  Col- 
burn  factor,  j,  varied  with  fractional  void  volume  of 
the  bed,  but  j  was  constant  if  the  void  fraction  cor- 
rections of  Pfeffer  and  of  1/  E  were  applied,  j  also 
varied  with  bed  heights,  and  longer  column  heights 
produced  greater  deviations  from  the  theoretical 
equation.  From  these  results,  it  was  apparent  that 
the  particle  transport  mechanism  in  filtration 
theory  may  best  be  described  by  application  of  the 
mass  transfer  theory  when  diffusion  is  the  limiting 
process  for  removal.  (Lowry-Texas) 
W72-02673 


FLUID  BED  INCINERATORS  STUDIED  FOR 
SOLID  WASTE  DISPOSAL. 

Environmental  Science  and  Technology,  Vol  2,  No 
7,  p  495-497,  July  1968.  3  fig. 

Descriptors:  'Solid  waste  disposal,  'Refuse 
disposal,  Sewage  sludge,  Pilot  plant,  Industrial 
wastes,  West  Virginia. 

Identifiers:  'Fluid  bed  incinerators,  'Power 
generation,  Screw  feeders,  Combustion  techniques. 

Although  fluid  bed  incinerators  have  established 
themselves  in  the  fields  of  sewage  sludge  and  indus- 
trial waste  incineration,  the  method  is  now  being 
talked  about  as  a  means  of  attacking  the  solid 
refuse  disposal  problem.  Studies  conducted  at  West 
Virginia  University  were  designed  to  show  that 
fluid  bed  incineration  can  be  a  compact  method  for 
the  clean  combustion  of  solid  waste  materials. 
Some  of  the  problems  associated  with  applying  this 
technique  to  the  nonhomogeneous  solid  municipal 
waste  are:  ( 1 )  more  efficient  ways  to  remove  ash 
and  unoxidized  materials  from  the  bed  are  needed; 
(2)  more  efficient  feeding  methods  need  to  be 
developed;  (3)  an  air  distribution  that  keeps  solids 
of  varying  size  and  density  in  suspension  in  the  bed 
needs  to  be  maintained.  At  the  pilot  plant  in  West 
Virginia  screw  feeders  are  being  studied  and  the 
use  of  piston  feeders  is  also  being  considered.  One 
solution  suggested  to  the  air  distribution  problem 
was  the  use  of  a  packed  fluidized  bed,  with  larger 
particles  falling  through  and  traveling  under  the 
bed  on  an  oscillating  grate.  Removal  of  ash  and 
unoxidized  material  from  the  bottom  of  the  bed 
would  be  accomplished  by  means  of  a  pulsating  air 
damper.  The  potential  advantages  that  justify  find- 
ing solutions  to  these  problems  are  that  fluid  beds 
are  compact  devices,  relatively  simple  to  control 
and  operate,  cheaper  to  construct  than  grate-fed 
incinerators,  combustion  is  rapid  and  complete, 
and  a  minimum  amount  of  undesirable  combustion 
products  are  produced.  However,  the  need  for  low 
quantities  of  excess  air  is  probably  the  major  ad- 
vantage of  the  fluid  bed.  (Biggs-Texas) 
W72-02675 


ANAEROBIC  SECONDARY  TREATMENT  OF 
POTATO  PROCESS  WASTEWATER, 

Cornell,  Howland,  Hayes  and  Merryfield/Hill,  Cor- 
vallis,  Oreg.  Industrial  Processes  Div. 
R.  E.  Pailthorp,  J.  W.  Filbert,  and  G.  A.  Richter. 
Preprint  of  paper  to  be  presented  at  Water  Pollu- 
tion Control  Federation  Conference,  44th,  Session 
22,  No  3,  October  7,  1971.  1 2  fig,  2  tab,  6  ref. 

Descriptors:  'Industrial  wastes,  'Canneries, 
'Waste  water  treatment,  Anaerobic  sewage  bac- 
teria, Cost  analysis,  Potatoes. 

Identifiers:  Potato  process  waste,  Anaerobic  filter, 
Anaerobic  contact  system,  Vacuum  degassifica- 
tion.  Solids-liquid  separation. 

During  the  1968-69  and  1969-70  potato  processing 
seasons,  two  pilot  scale  anaerobic  filters  and  an 
anaerobic  contact  system  were  used  to  demon- 
strate anaerobic  treatability  of  potato  processing 
wastewater.  Four  and  eight  foot  deep  anaerobic  fil- 
ters with  1  1/2  in  rock  filter  media  were  tested.  The 
anaerobic  contact  system  included  a  contact  reac- 
tor, vacuum  degassifier,  and  a  clarifier.  Average 
BOD  and  COD  removals  for  both  filters  were 
similar,  60  to  80  percent.  Removals  increased  dur- 


ing the  test  period  without  regard  to  loading,  tem- 
perature, or  detention  time.  Removal  efficiencies 
were  higher  during  the  second  processing  season. 
The  anaerobic  contact  system  averaged  60  percent 
BOD  removal  at  a  loading  of  1 1 2  pounds  of  BOD 
per  1000  cubic  feet  per  day.  Effective  (solids- 
liquid)  separation  was  not  achieved  either  with  or 
without  satisfactory  vacuum  degassification.  The 
solids  level  in  the  reactor  approached  2000  mg/l, 
approximately  half  of  the  desired  solids  level. 
Changes  in  the  clarifier  did  not  improve  the  solids- 
liquid  separation  performance.  The  results  of  the 
study  demonstrate  that  potato  process  wastewater 
is  amenable  to  anaerobic  biological  treatment 
without  an  increase  in  the  process  water  tempera- 
ture or  additional  nutrients.  However,  the  system  is 
not  promising  for  treating  primary  clarified  potato 
process  wastewater.  Cost  estimates  for  improved 
solids-liquid  separation,  by  the  methods  tested,  are 
too  high  for  feasible  application.  (Morgan -Texas) 
W72-02676 


SOIL   ORGANIC    MATTER    AS    A    NATURAL 
CHELATING  MATERIAL, 

Temple  Univ.,  Philadelphia,  Pa. 
A.  Schatz,  and  V.  Schatz. 

Compost  Science,  Vol   11,  No  5,  p  28-31,  Sep- 
tember-October, 1970.  1  fig,  12  ref. 

Descriptors:      Solid      wastes,     Organic      matter, 

Biodegradation,   Chelation,    Iron,   Zinc,   Copper, 

Molybdenum,  Phosphates,  Toxicity,  Hydrogen  ion 

concentration. 

Identifiers:  Compost,  Buffer. 

One  way  to  dispose  of  many  solid  organic  wastes  it 
to  compost  them,  and  then  add  the  decomposed 
end  product  to  the  soil.  This  enriches  the  soil  with 
organic  matter  which  is  what  some  soils  need.  Well- 
composted  organic  matter  is  in  an  advanced  state 
of  decomposition.  Those  compounds  susceptible  to 
microbial  attack  have  already  been  oxidized,  con- 
verted to  resistant  material  or  incorporated  into 
cell  material.  What  remains  consists  largely  of  com- 
plex substances  with  many  carboxl  and  hydroxl 
groups  which  can  chelate  metals.  By  virtue  of  this 
ability  to  form  metal  complexes,  organic  material 
in  compost  affects  the  concentration  of  iron,  zinc, 
copper,  molybdenum  and  phosphates  in  the  soil 
solution.  To  understand  soil  fertility  we  must  think 
of  plant  nutrients  in  the  soil  much  as  we  think  of 
acidity  in  terms  of  pH.  Organic  matter  is  therefore 
an  important  factor  in  soil  fertility,  just  as  it  is  in 
soil  formation,  because  it  maintains  the  soil  in  a 
proper  homeostatic  state.  It  also  removes  heavy 
metals  and  thereby  serves  as  a  means  of  detoxifica- 
tion. These  are  the  mechanisms  by  which  organic 
matter  in  the  soil,  be  it  naturally  occurring  or  added 
in  compost,  assist  in  developing  and  maintaining 
fertility.  (Goessling-Texas) 
W72-02677 


SECONDARY  WASTE  TREATMENT- 

-NUTRIENT  AND  AERATION  STUDIES, 

St.  Regis  Paper  Co.,  Pensacola,  Fla. 

J.  C.  Tracy. 

Southern  Pulp  and  Paper  Manufacture,  Vol  33,  No 

2,  p  46-51,  February  10,  1970.  9  fig,  1  tab. 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes,  'Pulp  and  paper  industry,  Laboratory  tests, 
Aerobic  treatment.  Nutrient  requirements, 
Nitrogen,  Phosphorus,  Data  collection.  Design, 
Economics. 

Practically  every  major  manufacturing  industry 
seems  to  be  faced  with  some  pollution  problem; 
and  with  few  exceptions,  we  of  the  paper  industry 
are  faced  with  a  maze  of  problems  associated  with 
both  air  and  water  pollution  and  its  abatement.  In 
order  to  provide  assistance  to  our  engineering 
groups  in  planning  future  secondary  treatment 
system,  limited  bench  scale  and  pilot  scale  treata- 
bility studies  were  conducted.  The  following  are 
some  of  the  more  significant  factors  derived  from 
the  study.  ( 1 )  Nutrient  requirements  were 
established.  We  were  deficient  in  both  nitrogen  and 
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phosphorus  and  future  system  should  have  provi- 
sions for  nutrient  additions.  (2)  Excessive  aeration 
or  nutrient  additions  accomplish  very  little.  (3)  Ac- 
climated biological  forms  should  be  beneficial,  and 
future  studies  should  include  seeding  as  an  impor- 
tant factor.  (4)  Bench  scale  data  agree  well  with 
pilot  scale  system  data.  Obviously  the  bench  scale 
method  is  more  versatile  and  less  costly,  so  it  may 
be  preferred  in  most  cases.  St.  Regis  is  currently  en- 
gineering a  secondary  waste  treatment  system 
based  on  the  results  of  these  studies.  We  were  able 
to  indicate  the  required  detention  time,  aeration 
horsepower  and  nutrient  additions  for  the  desired 
treatment.  (Goessling-Texas) 
W72-02678 

DETOXIFICATION  OF  CYANIDE  BY  ADSORP- 
TION AND  CATALYTIC  OXIDATION  ON 
GRANULAR  ACTIVATED  CARBON, 

Calgon  Corp.,  Pittsburg,  Pa. 
F.  E.  Bernardin. 

Preprint  of  paper  to  be  presented  at  Water  Pollu- 
tion Control  Federation  Conference,  44th,  Session 
22,  No  1,  October  7,  1971,  p  1-36.  8  fig,  11  tab,  13 
ref. 

Descriptors:  *Waste  water  treatment,  "Industrial 
wastes,  'Chemical  wastes,  'Activated  carbon, 
Chemical  oxidation,  Chemical  hydrolysis. 
Identifiers:  Cyanide  wastes,  Metal  plating  wastes, 
Cyanide  oxidation,  Cyanate  hydrolysis,  Coke  plant 
wastes,  Metal-cyanide  complexes,  Copper  wastes, 
Zinc  wastes,  Cadmium  wastes. 

Activated  carbon  will  catalyze  the  oxidation  of  cya- 
nide (CN-)  to  cyanate  (CNO-)  by  dissolved  ox- 
ygen. The  presence  of  cupric  (CU....)  ions  result  in 
the  formation  of  copper  cyanides  which  adsorb  to  a 
greater  extent  than  copper  or  cyanide  alone.  The 
copper  may  be  impregnated  onto  the  carbon,  or  fed 
continuously  to  a  bed  of  virgin  carbon.  The  oxida- 
tion of  cyanide  to  cyanate  does  not  require  con- 
tinuous copper  addition;  however,  continuous  ad- 
dition at  the  recommended  feed  ratio  of  one  to  one 
on  a  weight  basis  with  cyanide  will  cause  cyanate 
hydrolysis  to  ammonia  and  carbonate  in  water.  The 
reaction  products  of  cyanate  hydrolysis  combined 
with  the  cupric  ion  to  form  precipitates  that  can 
become  objectionable  with  respect  to  head  loss  or 
migration,  but  can  be  removed  and  the  copper 
recovered  by  dissolution  with  acid.  The  process  has 
been  shown  to  work  on  copper,  zinc,  cadmium,  and 
coke  plant  wastes  when  oils  and  tars  which  foul  the 
carbon  surface  are  removed.  Also,  the  prevention 
or  removal  of  excess  iron  contamination  which 
forms  oxidation-resistant  complexes  is  necessary. 
Low  influent  suspended  solids,  extraneous  metals, 
a  pH  between  6.5  and  8.0,  constant  copper  feed 
and  a  sufficient  level  of  oxygen  (dissolved  oxygen 
present  in  the  system  effluent)  are  required  to 
achieve  maximum  efficiency.  (Morgan-Texas) 
W72-02679 


feet  in  cross-section.  The  tower  was  followed  by  a 
1 ,200  gal.  clarifier  equipped  with  a  sludge  recycling 
pump.  Influent  from  a  primary  settling  basin  was  in- 
troduced at  a  rate  of  9  gpm,  underflow  from  the 
filter  was  recycled  at  a  rate  of  1 3.5  gpm  and  sludge 
was  recycled  from  the  secondary  clarifier  at  a  rate 
of  4.5  gpm.  A  second  experiment  was  conducted  to 
determine  the  efficiency  of  this  media  as  a  conven- 
tional high  rate  trickling  filter.  The  ABF  process 
can  be  expected  to  produce  a  high  quality  effluent 
in  terms  of  BOD  at  loadings  up  to  200  lb  BOD  per 
day  per  1000  cu.  ft.  and  with  a  MLSS  of  3000  to 
6000  mg/1.  Shock  organic  loads  and  wastes  con- 
taining significant  quantities  of  carbohydrates  can 
apparently  be  treated  by  the  ABF  process  without 
severe  reduction  in  efficiency.  The  ABF  appears  to 
combine  the  most  desired  characteristics  of  the 
trickling  filter  and  the  activated  sludge  processes 
and  represents  an  important  advancement  in  waste 
treatment  technology.  (Goessling-Texas) 
W72-02681 

MUNICIPAL  WASTEWATER  SURVEY  AND 
ANALYSIS. 

Coastal  Bend  Regional  Planning  Commission,  Cor- 
pus Christi,  Tex. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  198,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Water  Quality  Study  Report  1-A, 
May  1971.  97  p. 

Descriptors:  'Planning,  'Surveys,  Treatment  facili- 
ties, Sewers,  Operation  and  maintenance,  Labora- 
tory tests,  Sludge,  Municipal  wastes,  Waste  water 
treatment,  Data  collection,  River  basin  develop- 
ment, Texas. 

Identifiers:  Coastal  Bend  Regional  Planning  Com- 
mission. 

As  a  preliminary  step  in  the  development  of  a  re- 
gionalized wastewater  treatment  scheme,  1 2  coun- 
ties, covering  portions  of  the  lower  Nueces  River 
Basin,  the  San  Antonio-Nueces  Coastal  Basin,  and 
the  Nueces-Rio  Grande  Coastal  Basin,  were  sur- 
veyed to  determine  the  extent  of  existing  facilities 
and  the  type  of  treatment  these  facilities  were 
providing.  Counties  included  were  Aransas,  Bee, 
Brooks,  Duval,  Jim  Wells,  Karnes,  Kleberg,  Live 
Oak,  Nueces,  Refugio,  and  San  Particio.  Each  in- 
dividual waste  treatment  plant  in  the  respective 
counties  was  visited,  and  in  most  case  the  plant 
operator  or  superintendent  was  questioned  on 
operational  details  and  flow  diagrams.  Lack  of  flow 
meters,  laboratory  equipment,  and  qualified  per- 
sonnel greatly  handicapped  the  gathering  of  opera- 
tional data  for  most  installations.  A  thorough 
description  of  the  collection  system,  location,  plant 
description,  operations  and  proposed  improve- 
ments, as  well  as  any  available  laboratory  data  is  in- 
cluded for  each  treatment  plant  studied.  (Lowry- 
Texas) 
W72-02683 


personal  consumption.  Technology  needed  to  ac- 
complish complete  recycling  is  currently  available, 
but  implementation  is  slight,  even  though  it  is 
cheaper  to  produce  drinking  quality  water  from 
wastewater  than  from  seawater.  Further  research  in 
the  establishment  of  chemical  and  virological  stan- 
dards for  potable  supply  will  hopefully  tend  to 
overcome  the  esthetic  objections  and  promote  ac- 
ceptance of  reclaimed  water.  At  the  same  time,  in- 
creased stringency  in  discharge  standards  will  also 
amount  to  a  decrease  in  pollution  of  lakes  and 
streams.  Cost  reduction  and  decreased  complexity 
will  make  advanced  treatment  ever  more  attractive 
and  establish  it  as  a  major  factor  in  the  Nation's 
water  resources  in  the  future.  (Lowry-Texas) 
W72-02684 


NOVEL  BIOLOGICAL  TREATMENT  PROCESS 
UTILIZES  UNIQUE  REDWOOD  MEDIA, 

Cornell,  Howland,  Hayes  and  Merryfield,  Corvallis, 

Oreg. 

F.  D.  Schaumburg,  and  S.  Lasswell. 

Water  and  Wastes  Engineering,  August  1970,  p  34- 

37.  3  fig,  1  tab. 

Descriptors:  'Waste  water  treatment,  Trickling 
filter,  Activated  sludge,  Pilot  plant,  Municipal 
wastes,  Biochemical  oxygen  demand,  Suspended 
load,  Carbohydrates,  Organic  loading. 
Identifiers:  Redwood  slat  media,  Recycle  ratio, 
MLSS. 

The  Del-Pak  Corp.  recently  introduced  the 
redwood  slat  biological  media  using  rough  sawn 
redwood  slats.  It  has  double  the  void  percentage 
and  slightly  more  specific  surface  than  4  in  diame- 
ter rock  media.  A  pilot  plant  investigation  was  un- 
dertaken in  1969  to  evaluated  this  media  as  a 
biological  support  media  in  a  process  designated  as 
the  Activated  Biofilter  (ABF).  The  redwood  media 
was  packed  in  a  tower  2 1  feet  high  and  3  feet  by  3 


WASTEWATER  REUSE, 

National  Water  Commission,  Arlington,  Va. 
Jerome  Gavis. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  535,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  National  Water  Commission  Report 
No.  NWC-EES-7 1-003.  164p,6tab,  126  ref. 

Descriptors:     'Water    reuse,     'Water    resources 
development,  'Tertiary  treatment,  Water  purifica- 
tion, Planning,  Legislation,  Water  quality  control, 
Nutrients,  Cost  analysis,  Waste  water  treatment. 
Identifiers:  'Industrial  reuse. 

Gross  use  of  water  by  the  manufacturing  industry  in 
the  U.S.  in  1965  was  90,000  mgd.  Only  40.000  mgd 
was  withdrawn  from  natural  sources,  so  each  gallon 
of  water  was,  on  the  average,  circulated  2  1/4  times 
before  being  discharged  or  consumed.  Industry 
then,  is  an  obvious  candidate  for  water  reuse  since 
it  is  already  practicing  it  to  a  large  degree.  Use  of 
treated  wastewater  for  industrial  uses  on  an  80% 
basis  would  liberate  an  additional  32,000  mgd  for 


SIMPLE  SYSTEM  FOR  AERATING  MANURE 
LAGOONS, 

DeKalb  AgResearch,  Inc.,  III. 

Jay  Gilliland. 

Poultry  Digest,  Vol  29,  p  330-331,  July  1970.  1  fig. 

Descriptors:  'Farm  wastes,  'Poultry,  'Sedimen- 
taitation,  'Aeration,  Anaerobic  conditions,  Aero- 
bic conditions,  Odors,  Sulfides,  Methane,  Con- 
struction costs,  Operation  and  maintenance,  Cost 
analysis,  Erosion,  Waste  water  treatment. 

An  aerated  lagoon  system  was  designed  to  treat  the 
1780  cu.  yds  of  manure  produced  annually  by  two 
30,000-hen  automatic  environmental  controlled 
laying  houses,  instead  of  relying  on  spreading  the 
manure  on  the  land.  A  100  ft  by  200  ft  lagoon  with 
al2  ft.  depth  and  a  two-to-one  side  slope  was  con- 
structed at  a  cost  of  $900,  having  an  estimated  10 
year  life.  A  six  nozzle  irrigation  sprinkler  run  by  a 
centrifugal  irrigation  pump  with  a  5  hp  motor  pro- 
vides aeration  at  a  cost  of  $2.20  per  day.  Water  is 
drawn  from  just  below  the  surface  and  sprayed  into 
the  air  in  order  to  reduce  odors.  The  methane  and 
hydrogen  sulfide  gases  generated  by  anaerobic  ac- 
tion on  the  lagoon  bottom  are  dissipated  by  aerobic 
bacteria  near  the  top  and  their  odor  eliminated. 
This  method  has  been  demonstrated  to  be  a  low 
costs  disposal,  low  cost  upkeep  system  particularly 
suited  for  this  job.  (Lowry-Texas) 
W72-02685 


POLLUTION  IN  ALABAMA. 

Auburn  Univ.,  Ala.  Dept.  of  Civil  Engineering. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  445,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report  for  the  Alabama  Environ- 
mental Conference,  September  1970.  89  p,  14  fig, 
6  tab,  9  ref. 

Descriptors:  'Alabama,  'Water  pollution  control, 
'Air  pollution,  Industrial  wastes,  Municipal  wastes, 
Surveys,  Population,  Legislation,  Cost  analysis, 
Waste  water  treatment. 

A  collation  of  existing  data,  with  the  addition  of 
qualitative  information  gained  from  questionnaires, 
interviews,  and  personal  observation  was  con- 
ducted in  an  attempt  to  provide  an  inventory  of  the 
status  of  pollution  control  in  Alabama.  318  mu- 
nicipalities varying  from  37  to  300,000  population 
and  representing  1,970,000  people  or  60%  of  the 
state's  total  population,  were  questioned,  and  1 17 
responses  received  which  were  representative  of 
72%  of  the  population  questioned.  Data  requested 
included  information  about  wastewater  treatment 
methods  and  facilities  for  both  industrial  and  mu- 
nicipal wastes,  air  pollution  sources,  control  mea- 
sures, and  emissions  requirements  and  future  regu- 
lations, planned  expansions  and  improvements  in 
all  areas.  Many  areas  and  their  industries  are  mak- 
ing excellent  progress,  and  proposed  legislation  to 
provide  stiffer  penalities  for  non-compliance  to 
control  ordinances  is  expected  shortly.  In  most  ci- 
ties, control  of  only  4  or  5  industries  can  result  in 
marked  improvement  in  environmental  quality. 
Slow  population  and  industry  growth  have  made 
the  clean-up  task  much  easier  and  predictions  are 
that  if  each  citizen  is  willing  to  help,  clean  water 
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and  clear  skies  should  be  prevalent  once  again  by 

the  mid  1970's.  (Lowry-Texas) 

W72-02686 


CHLORINATION  FOR  CONTROL  OF  BAC- 
TERIA AND  VIRUSES  IN  TREATMENT  PLANT 
EFFLUENTS, 

Robert  A.  Taift  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio.  Cincinnati  Water  Research  Lab. 
Cecil  W.  Chambers. 

J  Water  Pollut  Contr  Fed.  43  (2):  228-241.  Illus. 
1971. 

Identifiers:  'Bacteria,  Chlorination,  Coliforms, 
Control,  Effluents,  Plant,  Treatment,  *  Viruses. 

Many  treatment  systems  will  be  required  to  disin- 
fect effluent  to  meet  water  quality  standards  when 
federal  and  state  regulations  are  implemented  and 
enforced.  This  paper  is  concerned  with  the  pur- 
pose, effectiveness,  and  limitations  of  chlorination 
for  the  control  of  bacteria  and  viruses  in  waste 
water  effluents.  The  fundamentals  of  chlorine 
chemistry  are  presented.  Hypochlorous  acid 
(HOCI),  is  an  extremely  potent  germicide  at  pH  6.5 
to  7.5;  however,  it  reacts  with  ammonia  rapidly  and 
is  converted  to  less  germicidal  chlorine  addition 
products.  The  effect  of  pH  and  temperature  on  dis- 
infecting efficiency  is  discussed.  The  susceptibility 
of  the  more  resistant  enteric  bacterial  pathogens, 
free  chlorine,  and  chloramine  is  discussed.  Litera- 
ture on  the  effect  of  chlorination  of  pathogens 
present  in  waste  water  is  reviewed  and  discussed. 
The  data  from  a  survey  of  plants  at  all  levels  of 
operating  efficiency  are  presented.  Data  on  the  use 
of  the  coliform  test,  chlorine  dosage,  contact  time, 
and  coliform  content/ 100  ml  are  included.  Thir- 
teen general  guidelines  to  the  practical  disinfection 
with  chlorine  of  waste  water  effluents  are 
presented. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02706 


EFFECT  OF  INITIAL  BIOLOGICAL  SOLIDS 
CONCENTRATION  AND  NITROGEN  SUPPLY 
ON  METABOLIC  PATTERNS  DURING  SUB- 
STRATE REMOVAL  AND  ENDOGENOUS 
METABOLISM, 

Florida  State   Dept.  of  Air  and  Water  Pollution 
Control.  Tallahassee. 
G.  J.  Thabaraj,  and  Anthony  F.  Gaudy,  Jr. 
J  Water  Pollut  Contr  Fed.  43  (2):  318-334.  Illus 
1971. 

Identifiers:  Activated,  Biological,  Concentration, 
Endogenous,  Industrial,  Metabolic,  Metabolism, 
♦Nitrogen,  Patterns,  Sludge,  Solids,  Substrate, 
Treatment,  Waste,  Water. 

Nitrogen-deficient  industrial  wastes  may  be  treated 
by  the  activated  sludge  process  modified  by 
metabolically  removing  soluble  carbon  sources 
from  solution  and  using  them  to  synthesize  non- 
nitrogenous  cellular  products.  This  permits  the 
system  to  act  kinetically  and  metabolically  like  one 
to  which  no  nitrogen  has  been  added.  Substrate 
removal  by  heterogeneous  microbial  populations 
depend  on  the  initial  carbon  source:  biological 
solids  ratio.  Research  results  indicated  that  if  a 
nitrogen-deficient  industrial  waste  were  treated 
using  a  continuous  oxidation  assimilation  process 
and  the  waste  sludge  were  treated  by  aerobic 
digestion,  adding  a  small  amount  of  nitrogen  source 
to  the  aerobic  digester  could  accelerate  the 
digestion  process. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02708 


HIGH-RATE  DIGESTER  LOADINGS, 

Bergen  County  Sewer  Authority,  Little  Ferry,  N.  J. 
Herman  R.  Zablatzky,  and  George  T.  Baer,  Jr. 
J  Water  Pollut  Contr  Fed.  43  (2):  268-277.  Illus. 
1971. 

Descriptors:  'Waste  water  treatment. 
Identifiers:  *Digester,  High,  Loadings,  Rate. 


Investigations  were  conducted  in  Bergen  County, 
N.  J.,  to  develop  guidelines  for  operating  the 
digesters  at  higher  loadings.  Conclusions  reached 
were  to  design  for:  average  daily  loading  of  0.5  lb 
undigested  solids/day/cu  ft  of  effective  capacity 
(0.27  kg/day/cu  m),  assuming  72%  volatile  solids; 
10-day  minimum  detention;  4  to  8%  concentration 
of  combined  undigested  primary  and  waste  ac- 
tivated sludge;  and  an  operation  temperature  range 
of  85  to  95  deg  F  (29.4  to  35  deg  C).  Guidelines 
were  formulated  for  operation  using  these  design 
criteria.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02710 


EXTENDED  AERATION  IN  BRITISH 
PACKAGE  PLANTS, 

Secretary  of  State  for  Scotland,  Edinburgh.  Scot- 
tish Development  Dept. 
Eric  H.  Nicoll. 

J  Water  Pollut  Contr  Fed.  43  (2):  293-305.  Illus. 
1971. 

Identifiers:  Activated,  'Aeration,  British,  Ex- 
tended, Package,  Plants,  Sludge,  Treatment,  Waste 
water. 

The  main  types  of  activated  sludge  waste  water 
treatment  plants  providing  for  a  long  period  of 
aeration  are  described.  General  provisions  and 
design  factors  that  form  an  acceptable  basis  in 
Great  Britain  for  schemes  submitted  for  loan  sanc- 
tion or  for  consideration  for  grant  are  summarized. 
Design  criteria  are  discussed  and  practical  advice  is 
offered  on  installation,  operation,  and  main- 
tenance. Various  other  aspects  are  examined  in- 
cluding the  selection  of  the  treatment  process, 
noise,  surface  water  and  subsoil  water,  standby 
equipment,  sludge  production  and  desludging,  ef- 
fluent polishing,  aeration  requirements,  and  up- 
ward flow  velocities.  Scale  effects  and  aspects  of 
load  variation  are  considered.  Formulas  and  dia- 
grams are  derived  relating  the  various  design  and 
operational  control  parameters. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02711 


PESTICIDES  IN  WATER:  CHLORINATED 
HYDROCARBONS  PESTICIDES  IN  IOWA 
RIVERS, 

Iowa  Univ.,  Iowa  City.  State  Hygiene  Lab. 
Lauren  G.  Johnson,  and  Robert  L.  Morris. 
PesticMonit  J.  4  (4):  216-219.  1971. 
Identifiers:   Carbon,  Chlorinated,    *DDE,   *DDT, 
Dieldrin,  Hydro,  Iowa,  Pesticides,  Rivers,  Runoff. 

The  routine  monitoring  of  a  number  of  Iowa  rivers 
for  chlorinated  hydrocarbon  pesticides  over  a  3-yr 
period  has  shown  the  presence  of  dieldrin,  DDT,  or 
DDE  in  the  majority  of  the  samples  taken.  Dieldrin 
has  occurred  more  frequently  and  in  higher  con- 
centrations than  either  of  the  other  residues,  and 
this  is  attributed  to  the  amount  of  agricultural  ac- 
tivity in  the  watersheds  involved  and  to  the  amount 
of  surface  water  runoff. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02712 


FEASIBILITY  OF  LIQUID  ION  EXCHANGE 
FOR  EXTRACTING  PHOSPHATE  FROM 
WASTEWATER, 

General  Mills  Chemicals  Inc.,  Minneapolis,  Minn. 
LeRoy  Ditsch,  Ronald  Swanson,  and  Albert  J. 
Milun. 

Copy  available  from  GPO  Sup  Doc 
EP2.I0:17010EAP10/70,  $0.50;  microfiche  from 
NTIS  as  PB-205  360,  $0.95.  Environmental  Protec- 
tion Agency-Water  Quality  Office,  Water  Pollution 
Control  Research  Series,  October  1970.  40  p,  4  fig, 
7  tab,  17  ref.  EPA  Program  17010  EAP,  Contract 
14-12-590. 

Descriptors:  'Phosphates,  *Ion  exchange,  'Separa- 
tion techniques,  Laboratory  tests,  Analytical 
techniques.  Hydrogen  ion  concentration,  Alkyl 
benzene  sulfonates,  Chlorides,  Aluminum,  Iron, 
Oxidation,  'Waste  water  treatment. 
Identifiers:  'Organometallics. 


The  liquid  ion  exchange  extraction  process  has 
been  used  consistently  for  removing  small  quanti- 
ties of  uranium,  vanadium,  copper  and  other 
metals.  In  successful  tests  of  the  ability  of  liquid  ion 
exchange  to  remove  ABS  from  sewage  plant  ef- 
fluents, it  was  discovered  that  some  phosphorus 
was  removed  also.  Various  metal-containing  or- 
ganic compounds  were  screened  for  their  activity 
as  liquid  ion  exchange  reagents  for  phosphate.  The 
compounds  were  tested  for  selectivity  in  extracting 
inorganic  phosphate  from  water  into  organic  sol- 
vents in  the  presence  of  chloride,  sulfate,  and  bicar- 
bonate. A  tribenzyltin  hydroxide,  with  a  com- 
ponent identification  as  containing  tribenzyltin  car- 
bonate and  a  tribenzyltin  carboxylic  acid  salt,  ex- 
tracted 52%  of  phosphate  from  an  aqueous  solution 
containing  25  mg/1  phosphate,  166  mg/l  chloride, 
and  212  mg/l  sulfate  at  pH  4.1.  A  tribenzyltin 
acetate  compound  was  also  successful  in  extracting 
phosphate  but  the  extraction  was  not  as  complete 
as  with  the  tribenzyltin  hydroxide  compounds. 
Tribenzyltin  benzoate,  triphenyltin  hydroxide  and 
several  others,  as  well  as  trivalent  iron,  aluminum 
and  chromium  salts  of  di-2-ethylhexylphosphoric 
acid  did  not  exhibit  any  significant  phosphate  ex- 
tracting activity.  (Lowry-Texas) 
W72-02810 


EFFECT  OF  TEMPERATURE  ON  AEROBIC 
DECOMPOSITION  OF  DAIRY  CATTLE 
MANURE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricultural 

Engineering. 

J.  C.  Nye,  A.  C.  Dale,  and  D.  E.  Bloodgood. 

Transactions  of  the  ASAE.  Vol  14,  No  3,  p  545-48, 

May-June,  1971.  8  fig,  3  tab,  7  ref. 

Descriptors:   'Farm   wastes,   'Aerobic   treatment, 
'Waste  disposal,   'Livestock   wastes,  Ruminants, 
Sewage  disposal,  Oxidation,  Cattle. 
Identifiers:  Phenyl  pyruvic  acid. 

Temperature  has  an  effect  on  the  aerobic 
biodegradation  of  ruminant  fecal  wastes,  which  are 
about  25%  lignin  and  protein,  and  25%  undigested 
feed  and  bacterial  cells.  A  manure  mixture  of  2 
parts  feces  and  1  part  urine  was  fed  into  five 
decomposition  chambers  at  a  rate  of  90  grams  per 
6  liters  per  day.  After  28  days,  batch  feeding 
replaced  daily  feeding  in  the  chambers  which 
ranged  in  temperature  from  35  to  75F.  On  the  74th 
day  the  entire  contents  of  the  chambers  were  dried. 
When  semi-continuous  feeding  was  stopped,  the 
solids  concentration  of  the  supernatant  decreased 
to  a  minimum  of  4000  mg/l  in  the  warmest 
chamber.  As  this  minimum  was  reached  the  pH 
dropped  from  7.8  to  5.7  in  seven  days.  This  may 
have  been  caused  by  the  formation  of  phenyl  pyru- 
vic acid  as  lignin  was  transformed  to  humos.  In  an 
aerobic  system  with  a  detention  period  of  74  days 
at  temperatures  above  65F,  a  reduction  in  volatile 
solids  of  70  percent  can  be  attained.  In  the  same 
type  of  system  at  48F,  only  45%  reduction  of 
volatile  solids  is  attainable.  A  definite  change  in  the 
rate  of  decomposition  of  volatile  solids  and  COD 
seems  to  occur  between  48F  and  56F.  (Schmitt- 
Iowa  State) 
W72-02835 


A  YEAR  IN  THE  LIFE  OF  A  SLURRY  COM- 
POUND, 

J.M  Kindell. 

Agriculture,  Vol  78,  No  6,  p  268-269,  June  197 1 . 

Descriptors:  'Farm  waste,  Cattle,  Surface  runoff, 
Slope,  Economic  feasibility,  Waste  storage.  Storage 
capacity,  Porosity,  Odor,  Waste  disposal. 
Identifiers:  'Dairy  cattle.  Slurry  compound,  Slurry 
disposal,  Feed  ration. 

To  eliminate  the  difficulty  of  spreading  the  slurry 
compound  from  a  dairy  farm  in  northern  Chilterns, 
a  storage  tank  to  hold  the  full  winter's  storage  of 
slurry  was  built.  The  system  was  built  for  an  opera- 
tion of  sixty  Friesian  milkers.  The  storage  area,  90 
ft.  long  and  66  ft.  wide,  was  excavated  to  an 
average  depth  of  2  ft.  which  produced  sufficient 
flinty  clay  material  to  form  the  side  and  end  walls. 
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The  excavated  clay  was  used  to  built  a  bank  around 
the  area  which  would  hold  the  slurry  to  a  depth  of 
about  3  to  4  ft.  The  disposal  system  was  reasonably 
cheap  to  install,  operate,  and  maintain  and  it 
avoided  the  daily  or  weekly  chore  of  manure 
disposal  in  the  winter.  No  smell,  fly  or  other 
nuisance  arose  during  the  period  of  storage  in  the 
compound.  On  emptying,  the  smell,  although 
powerful,  was  of  limited  duration.  The  amount  of 
percolation  into  the  subsoil  appeared  to  be  negligi- 
ble on  account  of  the  clay-based  subsoil  forming 
the  floor  of  the  compound.  In  calculating  the 
storage  capacity  of  the  slurry  compound,  it  seems 
prudent  to  be  on  the  generous  side.  Half  a  cubic 
yard  per  cow  per  week  for  the  winter  housing 
period  is  a  useful  guide.  (Bundy-lowa  State) 
W72-02841 


POULTRY  WASTE  HANDLING  SYSTEMS, 

Cornell   Univ.,   Ithaca,   N.    Y.    Dept.   of  Poultry 

Science. 

C.  E.  Ostrander. 

Poultry  Digest,  November  1971,  p  529-532. 

Descriptors:  *Farm  waste,  *Odors,  Drying,  Aero- 
bic, Anaerobic,  Poultry,  Oxidation  lagoons, 
Design,  Effluents,  Waste  water  disposal,  Fertilizer, 
Hydraulic  structures,  Waste  management. 
Identifiers:  Storage  capacity,  Plow-down  applica- 
tion, Laying  cages,  Deep  pits. 

The  problems  of  waste  management  have  become 
increasingly  important  primarily  because  of  in- 
creasing in  flock  size,  concentration  of  birds  and 
population  migration  to  the  country.  There  are 
several  waste  handling  systems,  none  of  which  is 
adaptable  to  all  situations.  Some  of  the  more  popu- 
lar types  of  waste  handling  systems  are:  ( 1 )  deep 
pits  which  are  capable  of  handling  at  least  6  to  9 
months  storage,  (2)  hydraulic  systems  with  aerated 
lagoon,  and  (3)  oxidation  ditches.  Spreading  of 
slurry  taken  from  the  storage  pits  also  creates 
problems,  if  not  handled  properly.  If  liquid 
spreaders  are  used,  the  spreaders  should  be  en- 
closed to  reduce  odors  on  public  roads  and  on 
other  property.  In  the  spreading  of  manure  by  the 
use  of  plow-down  application  method,  the  material 
is  poured  into  the  furrow  followed  up  by  plowing. 
The  soil  being  a  very  good  filter,  reduces  the  odors. 
Regardless  of  the  practice  followed  in  handling 
waste  products,  care  should  be  taken  to  avoid  a 
poor  image  in  the  community.  (Bundy-lowa  State) 
W72-02842 


AIR  POLLUTION  FROM  AGRICULTURE, 

Nebraska  Univ.,  Lincoln.  Coll.  of  Agriculture. 
L.  F.  Elliot,  and  T.  M.  McCalla. 
Proceedings,      Exploring     Nebraska's     Pollution 
Problems,  symposium  article  No  31275;  Journal 
Series,  Nebraska  Agricultural  Experiment  Station, 
April  22,  1971.  p  l-6,29ref. 

Descriptors:  *Farm  wastes,  *Air  pollution,  *Dusts, 
*Odor,  Aesthetics,  Erosion  control,  Land  manage- 
ment, Weed  control,  Pesticide  drift,  Dust  storms, 
Wind  erosion,  Pollen,  Smoke. 
Identifiers:  'Allergens,  *Fatty-acids,  Aerosol  drift, 
Ragweed  pollen,  Stubble  mulching. 

The  major  atmospheric  pollutants  from  agriculture 
are  dust,  allergens,  odors,  pesticides,  and  smoke. 
The  reduction  of  these  pollutants  through  im- 
proved management  practices  can  be  demon- 
strated. Dust  can  be  controlled  by  proper  cropping 
systems  and  management.  Allergens  can  be 
decreased  by  weed  control.  If  the  surface  of  animal 
wastes  is  maintained  aerobically,  little  or  no  odor 
will  exist.  Problems  in  reducing  odor  production  in 
animal  confinement  units  are  discussed  along  with 
known  odor  causing  chemicals  present  in  these 
units.  However,  the  control  of  odors  by  chemicals 
are  usually  of  short  duration  and  the  chemicals  are 
prohibitively  expensive.  (Dorland-lowa  State) 
W72-02844 


BOD     POSES     PROBLEMS     FOR     POULTRY 
GROWERS  AND  PROCESSORS, 

Griffith  (Llewellyn  B. ),  Falls  Church,  Va. 

C.C.  Griffith. 

Water  and  Sewage  Works,  Vol  1 17,  No  1,  p  1IW/9- 

IW/14,  Jan-Feb  1970.  1  fig,  3  tab. 

Descriptors:   *Farm   waste,  Poultry,  Biochemical 
oxidation  demand,  Organic  matter. 
Identifiers:    'Poultry    processing   plant,    Broilers, 
Live  weight,  Blood  waste. 

The  BOD  from  poultry  processing  plants  and 
parameters  by  which  it  can  be  estimated  with 
meaningful  accuracy  are  necessary  when  designing 
facilities.  Graphs  plotted  from  the  data  consistently 
produce  a  curve  whose  slope  is  upward  as  the  size 
of  the  bird  processed  is  increased.  The  BOD  load 
cannot  be  expressed  accurately  in  terms  of  produc- 
tion units  of  either  head  count  or  gross  live-weight 
unless  the  average  live-weight  per  bird  processed  is 
considered.  The  available  data  is  not  considered  to 
be  sufficiently  comprehensive  to  permit  precise 
calculation  of  BOD  loads  imposed  by  the  larger 
birds  of  today,  but  it  is  adequate  to  raise  a  warning 
flag  which  should  alert  those  involved  to  the  proba- 
bility that  treatment  plants  designed  according  to 
the  old  criteria  may  be  underdesigned  by  a  factor  of 
two  where  4  lb.  birds  are  being,  or  soon  will  be, 
processed.  (Bundy-lowa  State) 
W72-02845 


CHEMICAL    AND    MICROBIAL   STUDIES   OF 
WASTES  FROM  BEEF  CATTLE  FEEDLOTS, 

Agricultural  Research  Service,  Lincoln,  Nebr.  Soil 
and  Water  Conservation  Research  Div. 
T.  M.  McCalla,  and  F.  G.  Viets,  Jr. 
Proceedings:  Pollution  Research  Symposium,  May 
23,  1969.  Typescript,  24  p,  14  tab,  77  ref. 

Descriptors:   'Microorganisms,  Chemical  proper- 
ties, Cattle,  Farm  wastes,  Odor,  Runoff,  Confine- 
ment pens. 
Identifiers:  Great  Plains,  Nebraska,  Feedlot. 

Chemical  and  microbial  characteristics  of  beef  cat- 
tle waste  are  discussed  along  with  some  of  the 
possible  microbial  and  chemical  transformations 
that  reduce  the  disposal  problem.  The  cattle 
feedlot  waste  depends  on  the  ration  feed. 
Generally,  cattle  in  feedlots  are  started  on  a  high- 
roughage  ration  and  quickly  shifted  to  a  high-con- 
centrate one.  A  high-concentrate  ration  has  about 
75%  to  85%  digestible  material  and  5%  to  7% 
minerals,  resulting  in  4  to  5  lbs.  of  feces  per  animal 
per  day.  Pollution  of  groundwater  beneath  beef 
cattle  feedlots  appears  to  be  determined  by  a 
number  of  factors;  namely,  stocking  rate,  manure 
removal,  depth  of  water  table,  and  soil  texture  and 
structure.  Indications  are  that  low  stocking  rates 
and  frequent  manure  removal  contribute  to  nitrate 
leaching  into  the  water  table.  Also,  feedlots  in 
which  the  groundwater  is  relatively  close  to  the  sur- 
face are  more  apt  to  contain  nitrate  in  excess  of  10 
ppm  than  are  feedlots  with  a  deeper  water  table. 
Beef  cattle  feedlots  established  on  coarse-textured, 
sandy  soils  may  permit  more  movement  of  pollu- 
tants to  the  groundwater  than  those  established  on 
fine-textured  clay  soils.  (Dorland-lowa  State) 
W72-02847 


PHOTOSYNTHETIC  RECLAMATION  OF 
AGRICULTURAL  SOLID  AND  LIQUID  WASTE, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

G.  L.  Dugan,  C.  G.  Golueke,  W.  J.  Oswald,  and  C. 

E.  Rixford. 

SERL  Report  No  70-1,  May  1970.  165  p,  55  tab, 

24  fig,  51  ref.  USPHS5R01  Ul  00566-03. 

Descriptors:  'Farm  waste,  'Poultry,  'Oxidation 
lagoons,  Nutrients,  Aquatic  algae.  Nitrogen, 
Anaerobic  digestion,  Aerobic,  Alkalinity,  Acidity, 
Laboratory,  Digestion  tank.  Pondage,  Pilot  plant, 
Settling  basin. 

Identifiers:  'Detention  period,  Flushing  operation. 
Acid  injection  pump,  Alum  injection  pump, 
Manure  grinder. 


The  research  plan  on  which  the  grant  was  based 
and  reported  called  for  laboratory  and  pilot  plant 
studies  to  develop  a  partially-closed  system  of 
animal  waste  management  based  on  the  integration 
of  an  anaerobic  and  an  aerobic  phase,  the  recycling 
of  water,  and  the  reclamation  of  a  usable  product. 
Contained  herein  are:  a  review  of  the  laboratory 
and  'pre-pilot  plant'  studies  described  in  a  progress 
report  ( 1 )  issued  during  the  second  year  of  the  stu- 
dy, and  a  full  account  of  pilot  plant  studies 
completed  at  the  time  of  this  writing.  The  pilot 
plant  includes  a  poultry  enclosure,  a  hydraulic 
system  for  handling  the  wastes,  a  heated  anaerobic 
digester  with  auxiliary  equipment,  and  an  algae- 
production  pond.  (Bundy-lowa State) 
W72-02850 


ENGINEERING  PRINCIPLES  IN  HANDLING 
LIQUID  MATERIALS, 

Michigan    State    Univ.,    East    Lansing.    Dept.    of 

Agricultural  Engineering. 

C.  M.  Hansen. 

Agricultural  Engineering,  Vol  39,  p  546-551,  Sept 

1958.  13  fig,  1  tab,  8  ref. 

Descriptors:  'Farm  wastes,  'Fertilizers,  'Pumps, 
Hydraulic  equipment,  Liquid  wastes,  Liquids, 
Pesticides,  Spraying,  Herbicides,  Hogs,  Nemato- 
cides,  Measurement,  Centrifugal  pump,  Farm 
equipment,  Cattle. 

Identifiers:  'Dairy  cattle,  Anhydrous  ammonia, 
Rotameter,  Aqua  ammonia,  Liquid  feeds,  Helical 
rotor  pump. 

Various  methods  of  handling  liquid  fertilizer,  liquid 
feeds,  pesticides,  nematocides,  and  liquid  manure 
are  discussed  with  special  emphasis  given  to  the 
type  of  pumps  recommended  for  each.  Anhydrous 
ammonia  is  usually  transferred  by  a  bleeding 
system  or  a  vapor-return  system.  It  is  commonly  ap- 
plied to  the  soil  by  employment  of  the  pressure  dif- 
ferential system.  Aqua  ammonia  is  transferred  by 
centrifugal  pumps  as  are  many  herbicides.  Pesti- 
cides are  recently  being  applied  with  air-blast 
pumps  which  use  both  air  and  water  as  a  carrier  of 
the  pesticide.  A  most  successful  hydraulic  pump  for 
handling  soil  fumigants  has  the  nylon  roller  im- 
peller. This  pump  needs  to  be  flushed  with 
Kerosene  or  Stoddard  solvent.  The  helical  rotor 
pump  with  a  rubber  or  synthetic  rubber  stator  is  a 
new  pump  for  handling  liquid  manure  in  the  semis- 
olid form.  By  pumping  semisolids,  a  Missouri 
farmer  is  able  to  weekly  flush  the  wastes  from  a 
350-hog  installation  with  only  2,500  gallons  of 
water.  Dairy  cow  wastes  are  also  a  semisolid,  as 
56%  of  the  12-15  gallons  per  day  water  consump- 
tion is  excreted  in  the  feces  while  only  13%  is 
excreted  in  the  urine.  (Schmitt-Iowa  State) 
W72-02851 


LIMNOLOGY  OF  THE  IOWA  REACH  OF  THE 
MISSISSIPPI  RIVER, 

Iowa  Univ.,  Iowa  City.  State  Hygiene  Lab. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-02937 


AUTOMATIZATION  OF  URBAN  WATER- 
-WORKS  IN  THE  SOVIET  UNION, 

Polish   Association   of  Sanitary   Engineering  and 
Technology,  Warsaw. 
Janusz  Drozdz. 

Gaz  Woda  Tech  Sanit.  44  (10):  332-334.  Illus. 
1970. 

Identifiers:  Automatization,  Urban,  USSR,  Water- 
Works. 

Description  of  automatization  measures  in  the 
USSR  are  given.  The  following  were  of  greatest  in- 
terest: application  of  typical  industrial  controlling 
stations  for  pumping  stations,  automization  of  the 
preparation  and  dosage  of  the  coagulant  as  depend- 
ing upon  the  content  of  the  reagent  in  the  water, 
use  of  automatic  measuring/control  apparatuses  for 
water  quality,  automatic  rinsing  of  filters  in  stations 
equipped  with  electrical  and  hydraulic  fittings,  use 
of  automatic  regulators  of  output,  and  use  of 
teletechnical  equipment  for  command  guidance  of 
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water-works. --Copyright     1971, 

stracts,  Inc. 

W72-02938 


Biological     Ab- 


5E.  Ultimate  Disposal  of  Wastes 


HOUSE  FLY  PUPAE  AS  FOOD  FOR  POULTRY, 

Agricultural  Research  Service,  Beltsville,  Md. 
C.  C.  Calvert,  R.  D.  Martin,  and  N.  O.  Morgan. 
Journal  of  Entomology,  Vol  62,  No.  4,  August 
1969,  p  938-939, 2  tab,  2  ref 

Descriptors:  'Waste  disposal,  'Organic  matter, 
Proteins,  Poultry,  Foods,  Nutrients,  Soybeans, 
Laboratory  tests. 

Identifiers:  *House  flies,  Pupae,  Fats,  Waste  utiliza- 
tion. 

A  study  was  conducted  as  a  part  of  the  waste 
utilization  program  to  determine  if  the  larvae  of  the 
house  fly  could  be  used  to  produce  protein  and  fat 
from  human  wastes.  Due  to  the  difficulty  of  collect- 
ing sufficient  larvae  for  this  experiment,  fly  pupae 
were  used.  Pupae  were  obtained  from  a  culture  that 
had  been  maintained  at  the  Beltsville  Fly  Control 
Laboratory  for  60  generation  and  held  at  -10LC 
until  needed.  The  pupae  were  dried,  ground  in  a 
small  Wiley  mill  and  analyzed  for  protein,  fat,  ash, 
moisture  and  other  substances.  The  composition  of 
the  amino  acid  indicated  that  the  protein  was  of  a 
quality  similar  to  meat  or  fish  meal.  In  two  separate 
2  week  tests,  day  old  chicks  were  fed  one  of  two 
formulations  containing  fly  pupae  as  a  protein  and 
fat  source.  The  results  indicate  that  the  fly  pupae 
provided  enough  protein  of  sufficient  quality  to 
support  normal  growth  of  chicks  during  the  first 
two  weeks  of  life.  This  study  is  preliminary  and 
more  work  is  required  before  a  valid  comparison 
can  be  made  with  the  soybean  meal  now  used.  It  is 
conceivable  that  the  house  fly  could  be  used  to 
convert  waste  materials  into  usable,  high  quality 
nutrient  supplements  and  thereby  assist  in  alleviat- 
ing some  of  the  problems  of  organic  waste  disposal. 
( Goessling-Texas ) 
W72-02383 


DISPOSAL  OF  WASTES  FROM  WATER 
TREATMENT  PLANTS-PART  3-SECTION  2, 
REPORT  ON  CURRENT  TECHNOLOGY  AND 
COSTS, 

American    Water    Works    Association    Research 

Foundation,  New  York. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02390 


SLUDGE   INCINERATION   AT  JERSEY   CITY, 
NEW  JERSEY. 

Jersey  City  Sewerage  Authority,  N.J. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02410 


MARKETING  SUCCESS  DEPENDS  ON  SALES 
ORGANIZATION, 

Auckland  City  Council  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02416 


CHICAGO      CONTINUES      SLUDGE, 
PACTED  WASTE  RESEARCH. 


COM- 


Compost  Science,  Vol  1  1,  No  1,  January-February 
1970.  p  16. 

Descriptors:  *Sludge  disposal,  'Solid  wastes, 
Farms,  Crops,  Forestry,  Pipeline,  Pumping,  Illinois. 
Identifiers:  Bailing  solid  wastes,  Rail-haul, 
♦Chicago,  *  Waste  utilization. 

Two  waste  projects  at  Chicago  are  arousing  in- 
terest. The  first  is  a  project  to  discover  everything 
there  is  to  be  discovered  about  compacting  solid 
wastes  into  stable  bales  for  rail-haul  to  a  suitable 
landfill  site.  The  second  is  a  continuing  investiga- 


tion into  the  possible  uses  of  sewage  sludge  with  the 
objective  of  intelligently,  economically  and  benefi- 
cally  disposing  of  this  residue.  Tree  nurseries  have 
been  started  and  crops  were  planted  on  soil  which 
has  been  heavily  treated  with  sludge.  Sludge  is 
being  sprinkled  on  parkland,  grass  lining  the 
highways  system  and  in  other  selected  sports.  It  is 
available  free  to  any  park,  golf  club  or  industrial 
group  interested  in  trying  it.  The  purpose  of  these 
projects  is  to  prove  the  utility  of  sludge  in  treating 
land  and  in  reclaiming  unusable  land.  Engineers 
have  been  working  on  a  pipeline  to  transport  sludge 
to  areas  where  safe,  useful  disposal  can  be  made. 
( Goessling-Texas ) 
W72-02426 


COMPOSTING  TREE  BARK,  WITH  SEWAGE. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-02427 


OCEAN  DUMPING  POSES  GROWING 
THREAT. 

Environmental  Science  and  Technology,  Vol  4, 
No.  10,  p  805-806,  October,  1970. 

Descriptors:  *Oceans,  *Sludge  disposal,  'Public 
health,  Municipal  wastes,  Industrial  wastes,  Chemi- 
cal wastes.  Radioactive  wastes,  Cost  analyses, 
Water  quality  control,  Legislation,  Waste  water 
treatment. 

48MILLION  TONS  OF  WASTES  WERE 
DISPOSED  OF  IN  THE  OCEAN  DURING  1968 
AT  A  COST  OF  $29  million.  The  tonnage  of  wastes 
disposed  of  in  the  ocean  has  grown  fourfold  over  a 
20  year  period  and  is  expected  to  increase  ex- 
ponentially in  the  future.  The  seven  major  waste 
categories,  in  order  of  decreased  tonnage  per  year, 
are:  ( 1 )  harbor  dredgings;  (2)  industrial  wastes;  (3) 
municipal  wastes;  (4)  refuse  and  garbage;  (5)  con- 
struction and  demolition  debris;  (6)  military  explo- 
sives and  chemical  wastes;  and  (7)  miscellaneous. 
All  wastes  reaching  the  oceans  through  sewer  and 
sewer  sludge  outfalls  are  excluded.  Disposal  costs 
of  from  $  1  /ton  to  $600/ton  were  reported  for  the 
various  wastes.  Little  of  the  long-term  or  short- 
term  effects  of  ocean  dumping  are  known,  but  stu- 
dies presently  underway  have  indicated  health 
hazards  near  areas  where  extensive  dumping  is 
practiced.  Legislation  has  been  introduced  to  ban 
ocean  dumping,  but  no  laws  have  been  enacted  as 
yet.  (Lowry-Texas) 
W72-02658 


REFUSE  STABILIZATION  IN  THE  LAND, 

California  Univ.,  Davis. 
S.  A.  Hart,  W.  J.  Flocker,  and  G.  K.  York. 
Compost  Science,  Vol  1  1,  No.  1,  p  4-8,  January- 
February,  1970,  7  fig,  2  tab,  4  ref. 

Descriptors:  Solid  wastes,  Municipal  wastes,  In- 
cineration,   Landfills,    Laboratory    tests.    On-site 
tests,  Odor,  Rodents. 
Identifiers:  Land  farming,  Composting,  Flies. 

Experiments  have  been  conducted  to  determine 
the  utility  of  mixing  refuse  with  the  top  layer  of  soil 
as  an  additional  method  of  solid  waste  disposal. 
Such  a  process  is  theoretically  a  combination  of  in- 
cineration and  landfilling,  the  two  currently  popu- 
lar methods  of  waste  disposal.  Raw  refuse  and  par- 
tially stabilized  refuse  was  applied  to  test  plots  3 
times  a  year  (April  1,  July  1,  and  October  1)  at 
rates  of  50,100,  200,  300,  and  400,  tons  per  acre. 
The  refuse  was  mixed  with  the  soil  using  conven- 
tional farming  equipment.  The  results  of  a  year's 
operation  indicate:  ( 1 )  no  rodent  or  fly  problems 
were  evident;  (2)  the  refuse  decomposed  well  in 
the  soil;  (3)  no  biological  problems  were  apparent; 
(4)  the  land  could  accept  refuse  at  rates  up  to  400 
tons/acre;  and,  (5)  the  major  problems  appeared  to 
be  development  of  proper  equipment  to  economi- 
cally apply  refuse  to  soil.  Laboratory  tests  were 
conducted  in  parallel  to  determine  the  rates  of  dis- 
appearance of  putrescible  matter  and  paper  ap- 


plied at  different  loading  rates.  The  laboratory  tests 
confirmed  field  observations  concerning  fly  and 
rodent  problems,  odors  and  rates  of  disappearance. 
A  preliminary  estimate  of  the  costs  for  this  process 
are  that  costs  might  run  between  $2.50  and  $5.63 
per  ton.  These  are  preliminary  experiments,  there 
remains  much  work  to  be  done  on  this  concept  and 
many  answers  to  be  obtained  before  this  process 
can  be  recommended  with  confidence.  (Goessling- 
Texas) 
W72-02671 


THE    MISSOURI    APPROACH    TO    ANIMAL 
WASTE  MANAGEMENT, 

Missouri  Univ.,  Columbia.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-02837 


AN  ASSESSMENT  OF  SOME  PUBLIC  HEALTH 

PROBLEMS     RESULTING     FROM     FEEDING 

POULTRY  LITTER  TO  ANIMALS. 

MICROBIOLOGICAL         AND         CHEMICAL 

PARAMETERS, 

Food  and  Drug  Administration,  Cincinnati,  Ohio. 

Div.  of  Microbiology. 

James  W.  Messer,  Joseph  Lovett,  Gopala  K. 

Murthy,  Albert  J.  Wehby,  and  Mary  L.  Schafer. 

Poultry  Science,  Vol  50,  No  3,  p  874-881,  May 

1971.  3  tab,  14ref. 

Descriptors:  *Farm  wastes,  'Poultry,  'Disposal, 
'Feeds,  'Public  health,  Cattle,  Hogs,  Sheep,  Pesti- 
cide residues,  Microbiology,  Health,  Diseases,  Sal- 
monellae,  Sewage,  Bacteria,  Arsenic  compounds. 
Identifiers:  Food  and  Drug  Administration, 
Medicinals,  Ultraviolet-light-activated  substances. 

Feeding  studies  on  the  utilization  of  poultry  litter  as 
a  feed  additive  for  ruminants  have  demonstrated 
satisfactory  animal  nutrition,  thus,  opening  many 
questions  of  public  health  significance.  This  study 
examined  the  heat  resistance  of  salmonellae  and 
Arizona  pathogens;  whether  heat  treatment  of 
poultry  litter  would  provide  an  effective  barrier 
against  disease  transmission;  and  determined  the 
levels  of  some  medicinals,  pesticides,  and  ultra- 
violet light  activated  compounds  in  poultry  litter. 
Results  showed  that  a  heat  process  for  the  elimina- 
tion of  salmonellae  and  Arizona  sp.  may  be  feasi- 
ble, since  they  are  not  highly  resistant  to  heat.  E. 
Coli  being  less  resistant  to  moint  heat  than  sal- 
monellae, were  eliminated  as  an  indicator  of  the  ef- 
ficiency of  the  heating  process.  With  the  exception 
of  arsenic,  the  concentration  of  pesticides  and 
medicinals  present  in  the  litters  assayed  in  this 
study  were  low.  On  the  basis  of  the  highest  ob- 
served values  in  litter,  beef  cattle  and  dairy  cattle 
fed  30%  of  their  diet  as  litter  would  receive  approx- 
imately 46.0  mg  of  arsenic,  19.0  milligrams  of  uric 
acid,  16.0  milligrams  of  nitrofurazone,  15.0  milli- 
grams of  furazolidone,  and  1.4  milligrams  of  ul- 
traviolet-activatable  substances  per  day.  The  possi- 
bility of  higher  levels  and  the  unknown  effect  of 
continuous  exposure  to  low  levels  suggests  the 
present  ban  on  the  interstate  shipment  of  poultry 
litter  for  animal  feed  is  warranted.  (Schmitt-Iowa 
State) 
W72-02838 


POULTRY  WASTE  HANDLING  SYSTEMS, 

Cornell    Univ.,   Ithaca,   N.    Y.   Dept.   of  Poultry 

Science. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02842 


BROILER  LITTER  ON  WELSH  COAL  TIPS, 

Colin  White. 

Agriculture.  Vol  77,  No  2,  February  1970,  p  49-5 1 . 

Descriptors:  'Poultry,  Farm  wastes,  'Coal  mine 
wastes,    'Land    reclamation,    Perennial    ryegrass, 
Vegetation  establishment,  Germination. 
Identifiers:  'Broiler  litter,  Field  trials,  South  Wales. 
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In  South  Wales  large  areas  of  land  occur  as  gigantic 
coal  spoil  tips.  Interested  local  authorities  are  in- 
creasingly concerned  that  disused  tips  should  be 
landscaped.  Presently,  however,  up  to  five  years 
may  elapse  before  this  land  is  considered  suitable 
for  return  to  agricultural  use.  The  National  poultry 
laying  flock  produces  2,000,000  tons  of  fresh 
manure  per  annum.  This  poultry  manure  has  values 
that  may  fit  it  well  for  use  on  derelick  land.  Tests 
and  trials  were  arranged  to  see  if  poultry  manure 
could  ameliorate  the  harsh  conditions  presented  in 
trying  to  establish  grass  on  coal  tips.  Hen  battery 
slurry  was  first  considered  and  used  in  the  first  ger- 
mination test.  Italian  ryegrass  seed  was  mixed  with 
the  slurry  and  applied  to  tip  material.  Germination 
was  only  about  50%.  Next  the  grass  seed  was 
placed  on  the  tip  material  and  then  covered  by 
broiler  litter.  No  loss  in  germination  was  found  with 
this  second  method.  Field  tests  were  then  made 
using  this  technique.  The  results  were  satisfactory. 
Further  trials  and  observations  are  being  con- 
ducted on  tips  and  restored  opencast  sites.  (Parker- 
Iowa  State) 
W72-02843 


ANIMAL  AND  HUMAN  METABOLIC  WASTES. 

Illinois  Univ.,  Urbana.  Council  on  Environmental 
Quality. 

Proceedings  of  First  Allerton  Conference, 
December,  1970,  Special  publication  no.  21,  Col- 
lege of  Agriculture,  Illinois  University  at  Urbana- 
Champaign,  April,  1971,  p  23-25.  2  tab. 

Descriptors:     *Farm    wastes,    *Water    pollution, 

♦Biochemical  oxygen  demand,  'Sludge  disposal, 

Municipal  wastes,  Anaerobic  digestion,  Oxidation, 

Fertilizers. 

Identifiers:      Pollution      abatement,      Population 

equivalents. 

Livestock  needed  to  produce  America's  meat 
supply  also  produce  2  billion  tons  of  manure  per 
year.  Undiluted  livestock  wastes  are  100  times 
more  concentrated  than  municipal  sewage.  Pollu- 
tants include  plant  nutrients,  oxygen-demanding 
components,  infectious  agents,  color,  and  odor. 
Aerobic  bacteria  thrive  at  Dissolved  Oxygen  levels 
down  to  .5  ppm,  but  fish  need  about  4  ppm.  Typical 
BOD  livestock  population  equivalents  include 
dairy  cow  —  12,  200  pound  hog  —  2.5,  and  laying 
hens  —  0.10.  The  greatest  potential  for  stream  pol- 
lution is  feedlot  runoff.  Methods  of  abatement  in- 
clude diverting  rainwater  around  lots,  collecting  ru- 
noff in  detention  ponds,  and  putting  roofs  over  lots. 
Most  odor  nuisance  can  be  avoided  by  incinerating, 
composting,  refeeding  proteinaceouslsolids,  or 
anaerobically  digesting.  Farmland  can  be  used  to 
dispose  of  digested  sludge  of  municipal  waste  treat- 
ment plants.  Typical  fertilizer  contents  of  total 
sludge  (water  and  solids)  are  5  per  cent  nitrogen,  3 
per  cent  phosphorus,  and  .5  per  cent  potassium. 
Land,  not  watercourses,  should  be  the  receptor  of 
livestock  and  municipal  waste  residues.  (Schmitt- 
lowa  State) 
W72-02848 


EFFECT  OF  METHOD  OF  MANURE  HAN- 
DLING ON  CROP  YIELDS,  NUTRIENT 
RECOVERY  AND  RUNOFF  LOSSES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Agricultural 
Engineering;  and  Wisconsin  Univ.,  Madison.  Dept. 
of  Soils. 

R.  R.  Hensler,  R.  J.  Olsen,  S.  A.  Witzel,  O.  J.  Attoe, 
and  W.H.Paulson. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  13,  No  6,  p  726-731, 
November-December  1970.  10  tab,  26  ref.  OWRR- 
14-01-0001-858. 

Descriptors:  'Farm  wastes,  *Crop  production, 
♦Application  methods,  Runoff,  Nutrients,  Green- 
houses, Waste  disposal,  Chemical  analysis,  Fertili- 
ty, Soil  chemical  properties. 

Identifiers:  *Nutrient  recovery,  Anaerobic  liquid 
manure,  Aerobic  liquid  manure. 


A  study  was  made  of  the  effect  of  type  of  manure, 
method  of  handling,  amount  of  bedding,  drying 
treatment,  and  rate  of  application  on  the  fertilizing 
value  of  cattle  manure  for  corn  and  hay  and  on  ru- 
noff losses.  Dairy  and  beef  cattle  manure  was  ap- 
plied as  fresh,  fermented,  aerobic  liquid  and 
anaerobic  liquid,  both  in  greenhouse  conditions 
and  in  actual  field  tests.  Tests  were  run  to  deter- 
mine nutrient  loss  before  application  and  nutrient 
recovery  by  plants  and  runoff  losses  after  applica- 
tion. Results  showed  increased  corn  dry  matter  in 
all  cases  of  manure  application  with  poorer  results 
shown  by  the  aerobic  liquid  than  the  other  three. 
Allowing  manure  to  dry  for  one  week  before  incor- 
poration usually  gave  lower  yields  and  lower 
recovery  values  for  N,  P,  and  K.  Total  dry-matter 
yields  of  corn  were  not  greatly  affected  by  increas- 
ing amounts  of  bedding  up  to  8  percent,  but  at  the 
16  percent  rate,  yields  were  usually  much  lower. 
(Parker-Iowa  State) 
W72-02852 


OCEAN  SLUDGE  DISPOSAL  BY  BARGES, 

Tetra  Tech,  Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-02873 


WASTE    HEAT    DISPOSAL    IN    THE    GREAT 
LAKES, 

Waterloo  Univ.   (Ontario).  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02882 


5F.  Water  Treatment  and 
Quality  Alteration 


OPTIMIZATION  OF  POWER  PLANT  COOLING 
WATER  DISCHARGE  IN  STREAMS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02356 


SMALL  QUANTITY  FIELD  DISINFECTION, 

Illinois  Univ.,  Urbana,  Dept.  of  Sanitary  Engineer- 
ing. 

J.  T.  O'Connor,  and  S.  K.Kapoor. 
Journal  of  the  American  Water  Works  Association, 
Vol  62,  No.  2,  February  1970,  p  80-84,  5  tab,  1 1 
ref  *Water  purification,  Chlorine,  Military  aspects, 
Hunting,  Camping,  Laboratory  tests.  On  site  data 
collection,  Odor,  Taste,  Color,  Evaluation,  *Water 
treatment. 

Identifiers:  *Halazone  tablets,  *Globaline  tablets, 
Iodine. 

There  are  many  occasions  when  water  disinfection 
must  be  practiced  on  a  small  scale  and  under  ad- 
verse conditions.  There  are  currently  two  tablets 
being  used  for  water  disinfection  in  the  United 
States,  the  halazone  tablet  and  the  globaline  tablet. 
An  exhaustive  study  of  the  properties  of  both 
halazone  and  globaline  has  been  conducted.  The 
results  of  this  study  are:  ( 1 )  globaline  would  be 
more  effective  if  an  alkaline  buffer  (pH  of  8)  were 
used  in  the  tablet;  (2)  further  studies  are  desirable 
to  find  a  better  agent  to  facilitate  dissolution  of  the 
globaline  tablet;  (3)  color,  taste  and  odor  problems 
associated  with  globaline  are  moderate  in  the 
laboratory  but  Marines  in  Viet  Nam  mask  the  taste 
with  soft  drink  mixes;  (4)  if  not  done  properly,  the 
addition  of  soft  drink  mixes,  reduces  the  effective- 
ness of  the  tablet;  (5)  halazone  is,  at  present,  in- 
suitable  for  military  use  due  to  the  small  amount  of 
available  disinfection;  (6)  the  use  of  an  acidic 
buffer  (pH  of  6)  might  resolve  this  problem;  (7)  the 
practice  of  packaging  50  tablets  in  a  single  bottle 
might  be  improved  by  smaller  lots  per  bottle  or  the 
use  of  powder  pillows.  (Goessling-Texas) 
W72-02379 


JOINT  DISCUSSION-COMBINED  OPERATIONS 
OF  WATER  AND  WASTEWATER  UTILITIES, 

Richmond.  Virginia  State  Dept  of  Public  Utilities, 
For  primary  bibliographic  entry  see  Field  05D. 
W72-02392 


OPINIONS  RELATING  TO  FLUORIDATION: 
DEVELOPMENT  OF  MEASURES, 

Georgia    Inst,    of    Tech.,    Atlantic.     School    of 

Psychology. 

C.  M.  York. 

Water  Resources  Bulletin,  Vol  7,  No  5,  October 

1 97 1 ,  p  920-924.  5  tab,  7  ref. 

Descriptors:  *Fluoridation,  'Attitudes,  'Measure- 
ment,  Decision  making,  Planning,  Water  supply, 
Methodology,  Participation. 

Identifiers:  'Public  opinion,  'Public  participation, 
Elected  officials,  Technical  specialists. 

Elected  officials,  technical  specialists  and  the 
public  are  talking  more  about  'citizen  input'  into 
the  decision  process,  and  how  the  people  view  a 
given  issue  or  kind  of  public  service.  However, 
problem  definition  and  valid  instruments  are 
needed  before  we  can  meaningfully  predict  or  un- 
derstand public  attitude  relating  to  a  particular 
issue  or  concept.  The  fluoridation  of  community 
water  supplies  was  chosen  for  the  present 
methodological  demonstration.  This  issue  achieves 
a  high  level  of  controversy  among  many  public  seg- 
ments. By  1950,  there  was  widespread  endorse- 
ment for  a  national  program  relating  to  controlled 
water  fluoridation.  Yet,  public  acceptance  of  this 
particular  technological  advance  has  not  been  very 
high.  (Strachan-Chicago) 
W72-02463 


MECHANISM    OF    THE    CARIES-INHIBITING 
EFFECT  OF  FLUORIDE,  (IN  DANISH), 

AarhusTandlaegehojskole  (Denmark). 

Frithjof  Von  Der  Fehr. 

Tidsskr  Nor  Laegeforen.  90  (3):  293-300,  326. 

Ilus.  1970.  English  summary. 

Identifiers:   Caries,   Fluoride,   Human,   Inhibiting, 

Mechanism. 

Dental  caries  is  a  result  of  alterations  in  the  local 
environment.  Attention  therefore  should  be 
directed  towards  the  fluoride  concentrations  in  the 
outer  enamel  and  in  the  dental  plaque.  In  young  in- 
dividuals, caries  reductions  of  50-60%  result  from 
lifelong  exposure  to  fluoridated  drinking  water.  In 
terms  of  enamel  fluoride,  such  exposure  leads  to 
deposition  of  about  1000  ppm  in  the  outer  enamel 
surface  and  an  increase  of  300-400  ppm  as  com- 
pared to  the  teeth  from  a  low  fluoride  area. 
Similarity,  an  increase  in  total  plaque  fluoride  is 
demonstrated  following  the  use  of  fluoridated 
drinking  water.  While  an  adequate  supply  of 
fluoride  during  tooth  development  may  contribute 
to  improved  morphology  and  ultrastructure  of  the 
teeth,  these  factors  play  a  minor  role  in  the  caries 
reduction  observed.  The  lowered  solubility  of 
fluoridated  enamel  was  long  considered  the  main 
factor  responsible  for  caries  inhibition.  Several  ob- 
servations indicate  a  lowered  solubility  rate,  a 
smaller  activity  product  at  equilibrium,  increased 
precipitation  rate  in  the  metastable  region  and 
preference  for  hydroxyapatite  formation  at  the  ex- 
posure of  more  acid  calcium  phosphates.  Precise 
information  about  the  importance  of  the  solubility 
reducing  effect  of  fluoridation  is  still  needed.  An- 
tibacterial and  anti-enzymatic  effect  of  fluoride 
cannot  be  dismissed  when  considering  the  amount 
of  fluoride  present  in  the  plaque.  The  activity  of 
free  fluoride  ions  in  this  milieu  is  still  unknown.  By 
reduction  of  the  absorption  of  organic  material, 
fluoridation  of  enamel  may  interfere  with  plaque 
formation. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02503 
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PREVENTION  OF  CARIES  IN  CHILDREN  BY 
MEANS  OF  LOCAL  OR  GENERAL  FLUORIDA- 
TION, (IN  ITALIAN), 

Istituto  Superiore  di  Odontoiat.  G.  Eastman,  Rome 
(Italy). 
V.  Baldinetti. 

Ann  Stomatol.  19  (5):  407-414.  1970.  English  sum- 
mary. 

Identifiers:  Caries,  Children,  Fluoridation,  Local, 
Prevention,  Topical. 

The  efficiency  of  fluoride  in  caries  prophylaxis  is 
emphasized  and  several  methods  for  fluoride  ad- 
ministration in  different  countries  and  results  ob- 
tained are  presented.  First  censures  of  indis- 
criminate water  fluoridation  are  discussed;  topical 
fluoride  application  and  enamel  condition  check- 
up, during  periodic  dental  examinations  are  recom- 
mended.—Copyright  1971,  Biological  Ab- 
stracts.lnc. 
W72-02518 


VIRUS  IN  WATER:  I.  A  PRELIMINARY  STUDY 
ON  A  FLOW-THROUGH  GAUZE  SAMPLER 
FOR  RECOVERING  VIRUS  FROM  WATERS, 

Environmental  Protection  Agency,  Narragansett, 
R.  1.  Water  Hygiene  Lab. 

O.  C.  Liu,  D.  A.  Brashear,  H.  R.  Seraichekas,  J.  A. 
Barnick,  and  T.  G.  Metcalf. 
Appl  Microbiol.  21  (3):  405-410.  1971. 
Identifiers:  Assessment,  Flow,  Gauze,  Human,  Pol- 
lutant, Recovering,  Sampler,  Viral,  Virus. 

A  preliminary  study  was  carried  out  on  evaluating  a 
flow-through  gauze  sampler  for  its  efficiency  in 
recovering  virus  from  both  fresh  and  seawater.  An 
attenuated  type  1  poliovirus  was  used  as  the  work- 
ing model.  When  tap  water  was  sampled,  the 
amounts  of  virus  adsorbed  by  the  gauze  pads  were 
very  small,  about  2%  of  the  total  number  of  virus 
particles  flowing  through  the  device.  The  virus  ad- 
sorption and  recovery  increased  to  15  to  19%  when 
seawater  was  sampled.  Addition  of  NaCI  to  tap 
water  produced  a  much  better  effect  on  virus  ad- 
sorption and  recovery  by  this  device,  i.e.,  47%  of 
the  total  virus  particles  in  each  sample.  The  best 
viral  elution  from  the  pads  was  obtained  by  using 
buffer  solution  of  pH  8.0  to  9.0  containing  a  small 
amount  of  animal  serum.  Repeated  elutions  from 
the  pads  were  necessary  to  recover  the  most  virus 
although  the  1st  eluate  contained  approximately 
50%  of  the  adsorbed  virus.  Further  development  of 
this  device  appears  warranted,  because  of  the  sim- 
plicity of  the  procedure,  its  capability  of  sampling 
large  volume  of  water,  economical  sample  collec- 
tion, and  the  feasibility  of  obtaining  a  rough  quan- 
titative assessment  of  viral  pollutants  in  water  ex- 
amined.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02529 


THE  COMPOSITION  OF  TEA  INFUSIONS  EX- 
AMINED IN  RELATION  TO  THE  ASSOCIA- 
TION BETWEEN  MORTALITY  AND  WATER 
HARDNESS, 

Institute  of  Cancer  Research,  Sutton  (England). 
W.  Anderson,  J.  G.  Hollins,  and  Pamela  S.  Bond. 
JHyg.69(l):  1-15. Illus.  1971. 
Identifiers:   Association,  Calcium,  Cardio,  Com- 
position, Disease,  Examined,  *Hardness,  Human, 
Infusions,    Mortality,    Nutrition,    Relation,    Tea, 
Vascular. 

Recent  epidemiological  studies  showed  that  death- 
rates  from  certain  chronic  diseases  are  higher  in 
areas  with  soft  than  in  areas  with  hard  drinking- 
water.  In  the  striking  negative  correlation  found  in 
the  county  boroughs  of  England  and  Wales 
between  cardiovascular  mortality  and  water  hard- 
ness, the  important  underlying  factor  is  apparently 
the  water  Ca.  The  dietary  significance  of  Ca 
present  in  drinking-water  was  investigated;  a  quan- 
titative account  of  the  composition  of  tea  infusions 
prepared  with  waters  containing  different  amounts 
of  Ca  is  presented.  A  substantial  part  of  water  Ca  is 
taken  up  by  the  tea  leaf  during  the  preparation  of 
infusions.  The  analysis  of  the  infusions  covers  a 


wide  range  of  individual  components,  including 
trace  metals  and  polyphenolic  substances.  It  ap- 
pears that  the  principal  change  caused  in  infusion 
composition  by  the  presence  of  Ca  in  the  water  is  a 
substantial  reduction  in  the  relatively  high  oxalate 
content.  The  question  is  raised  whether  there  may 
be  some  connection  between  the  'water  factor'  in 
cardiovascular  disease  and  the  absorption  of  oxa- 
lates from  foods. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02627 


DRINKING  WATER  IN  MADAGASCAR:  STUDY 
OF  12,569  BACTERIOLOGICAL  ANALYSES, 
1959-1969, 

Service     de     Sante     DES     Armees,     Tananarive 

(Madagascar). 

Pierre  Coulanges,  Andre  Mayoux,  and  Edward  R. 

Brygoo. 

Arch  Inst  Pasteur  Madagascar.  39  (1):  229-266. 

1970. 

Identifiers:  Analyses,  Bacteriological,  Clostridium- 

Perfringens,  Drinking,  Escherichia-Coli,  Klebsiella, 

Madagascar,  'Potability. 

After  presenting  the  analytical  techniques  and  the 
potability  norms  used,  the  situation  of  the  water 
supply  in  Tananarive,  porvincial  capitals,  and  23 
other  towns  on  the  island,  is  discussed.  For  each 
town,  the  following  information  is  given:  popula- 
tion, nature  of  the  water  supply,  method  of  treat- 
ment, rhythm  of  sampling,  results  of  analyses.  The 
water,  whether  potable  or  not,  is  classed  as  much  as 
possible  according  to  its  origin:  'raw'  water,  water 
coming  from  the  treatment  plant,  water  from  dis- 
tribution pipes  and  taps,  water  from  terminal  foun- 
tains or  cisterns,  and  water  from  reservoirs.  Among 
the  organisms  found  were:  Escherichia  coli,  Kleb- 
siella, and  Clostridium  perfringens.  The  great 
qualitative  and  quantitative  deficiency  of  water  sur- 
veillance in  Madagascar,  is  brought  out;  in 
Tananarive,  6977  examples  of  potable  water  were 
found  in  7392  samples  (94.3%),  the  best  results. 
The  urgent  need  for  regulations  valid  for  the  entire 
island,  concerning  methods  of  drinking  water  sur- 
veillance, is  emphasized. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02630 


THE  IMPORTANCE  OF  FLOODS  IN  SPREAD- 
ING SCHISTOSOMIASIS  MANSONI,  (IN  POR- 
TUGUESE), 

Escola  Paulistade  Medicine,  Sao  Paulo  (Brazil). 
Alberto  Da  Silva  Ramos,  Jose  De  Toledo,  and 
Euclides  Froes. 

Rev  Saude  Pub.  4(1):  1-5.  1970.  English  summary. 
Identifiers:  Brazil,  Floods,  Mansoni,  Planorbid, 
'Schistosomiasis,  Spreading,  Vector. 

The  interference  of  floods  in  the  planorbid  life 
cycle  is  discussed.  One  of  the  consequences  is  the 
exacerbation  of  schistosomiasis  in  the  old  foci  and 
the  appearance  of  new  ones.  The  occurrence  was 
verified  in  the  county  of  'Sao  Jose  dos  Campos,' 
State  of  Sao  Paulo,  Brazil,  where  the  parasitosis  in- 
creased in  2  old  foci  after  the  overflowing  of  the 
Paraiba  river  and  its  tributaries. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02640 


COST  OF   DOMESTIC   WELLS   AND   WATER 
TREATMENT  IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-02753 
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IDAHO  (ANALYSIS  OF  WATER  POLLUTION 
LAW  AND  COMPARISON  WITH  PRESENT 
AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02254 


GERBING  V.  ITT  RAYONIER  (QUI  TAM  AC- 
TION UNDER  RIVERS  AND  HARBORS  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02306 


HYDROLOGY    OF    HORSESHOE    LAKE,    AR- 
KANSAS, 

Geological  Survey,  Little  Rock,  Ark. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-02321 


ENVIRONMENTAL      IMPACT      STATEMENT 
(DRAFT). 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-02328 


A  STUDY  OF  PUBLIC  ATTITUDES  AND  MUL- 
TIPLE OBJECTIVE  DECISION  CRITERIA  FOR 
WATER  POLLUTION  CONTROL  PROJECTS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Industrial 

and  Systems  Engineering. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02360 


RECOVERY  OF  FLOATING  OIL:  ROTATING 
DISK  TYPE  SKIMMER. 

Susquehanna  Corp.,  Costa  Mesa,  Calif.  Atlantic 
Research  Systems  Div. 

Copy  available  from  GPO  Sup  Doc  for  $1.25; 
microfiche  from  NTIS  as  PB-EP2.10:,  $0.95. 
15080  FWN  07/71,  PB-205  208.  Water  Pollution 
Control  Research  Series,  July  1 970,  1 34  p,  75  fig,  2 
tab,  5  ref.  EPA  Program  15080  FWN,  Contract  14- 
12-883. 

Descriptors:  *Oily  water,  'Skimming,  Oil-water  in- 
terfaces, Water  waves,  Emulsions,  Submergence, 
Frothing,  Viscosity,  Aluminum,  Water  quality  con- 
trol, Water  pollution  control,  *Oil  wastes. 
Identifiers:  'Rotating  disc  oil  skimmer,  'Oil  slicks, 
Rotational  speed,  Entrainment. 

Laboratory  tests  indicated  the  feasibility  of 
recovering  50,000  gal.  of  oil  per  hour  using  a  series 
of  powered  discs  approximately  7  ft.  in  diameter 
and  12  ft.  long.  Testing  included  various  oils  rang- 
ing from  light  diesel  oil  to  Bunker  'C  grade  oil.  Ini- 
tial tests  were  performed  in  still  water  to  establish 
baseline  performance  data  and  understanding  of 
scaling  effects.  Oil  spread  as  thinly  as  1.5  mm  in 
thickness  was  amenable  to  collection,  but  recovery 
efficiency  greatly  improved  with  increased 
thickness.  Herding  of  the  oil  with  booms,  as  well  as 
current,  whether  natural  or  caused  by  towing  the 
disc  unit  through  the  oil,  were  shown  to  increase 
the  oil  thickness.  Oil  starvation,  in  the  form  of  in- 
sufficient oil  contacting  the  disc  was  shown  to  be  a 
significant  problem,  but  recovered  oil  still  con- 
tained only  around  2%  moisture,  eliminating  the 
need  for  a  separator.  Wave  action  was  shown  to  ac- 
tually enhance  pick-up  as  long  as  the  waves  were 
not  breaking  and  entraining  the  oil  in  the  water. 
(Lowry-Texas) 
W72-02367 


BASS  ANGLERS  SPORTSMAN'S  SOCIETY  OF 
AMERICA  V.  SCHOLZE  TANNERY,  INC. 
(PRIVATE  RIGHT  TO  ENFORCEMENT  OF 
THE  RIVERS  AND  HARBORS  ACT) 

For  primary  bibliographic  entry  see  Field  06E. 

W72-0238I 


PAPER, 

National    Industrial    Pollution    Control    Council, 

Washington,  D.  C,  Paper  Sub-Council. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02382 


CAPE  MAY  COUNTY  CHAPTER,  INC.,  IZAAC 
WALTON  LEAGUE  OF  AMERICA  V  MACCHIA 
(CONSERVATION    GROUP'S    STANDING    TO 
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SUE  UNDER  THE  NATIONAL  ENVIRONMEN- 
TAL POLICY  ACT). 

For  primary  bibliographic  entry  see  Field  Oob. 
W72-02389 


FINANCING  OF  MUNICIPAL  FACILITIES 
TREATING  INDUSTRIAL  WASTES, 

Environmental   Protection   Agency,   Washington, 
D.C.  Office  of  Water  Programs. 
R.  C.  Palange,  and  E.  D.  Dildine. 
Preprint,  presented  at  44th  Annual  Conference  of 
the  Water  Pollution  Control  Federation,  San  Fran- 
cisco, October  6,  1971.  Session  16,  No  1.  14  p. 

Descriptors:  *Waste  water  treatment.  Municipal 
wastes,  Industrial  wastes,  Federal  budgets,  *Cost 
sharing,  *Cost  allocation,  State  jurisdiction,  Re- 
gional analysis,  Long  term  planning,  *Financing, 
♦Treatment  facilities,  Operating  costs. 

The  voices  of  science  and  the  voices  of  the  people 
are  telling  us  that  society  must  find  new  ways  of 
doing  business-that  the  environmental  ethic  of  the 
past,  however  valid  it  was  in  the  past,  is  no  good  for 
the  Age  of  Aquarius.  The  cost  of  maintaining  the 
environment  must  be  included  in  the  cost  of  doing 
business.  The  Federal  Regulations  of  July  2,  1970, 
through  the  planning  requirement,  will  avoid  ineffi- 
cient use  of  public  funds  by  requiring  a  coordinated 
attack  on  water  pollution  by  all  communities  along 
a  waterway  before  public  money  may  be  spent  on 
municipal  treatment  facilities.  Municipalities, 
which  in  the  past  have  offered  free  sewage  treat- 
ment to  local  industries,  no  longer  will  be  able  to  do 
this.  The  new  regulation  insists  that  municipalities 
recover  industry's  fair  share  of  the  total  initial  costs 
as  well  as  a  pro-rata  share  of  operational  costs  to 
qualify  for  federal  assistance.  The  environmental 
crisis  poses  a  revolutionary  challenge  and  an  un- 
paralleled opportunity  for  us  all.  Government  and 
industry  must  respond  to  the  challenge  and  grasp 
the  opportunity.  (Goessling-Texas) 
W72-02399 


EARTHQUAKE  DAMAGE  TO  THE  LOS  AN- 
GELES SEWER  SYSTEM, 

Los  Angeles  Dept.  of  Public  Works,  Calif. 

P.  V.  King,  and  J.  M.  Betz. 

Preprint,  presented  at  44th  Annual  Conference  of 

the  Water  Pollution  Control  Federation,  Session 

23,  No  5,  October  7,  1971.  18p,4fig,  1  tab. 

Descriptors:  'Earthquake  disaster,  "California, 
*Sewer,  *Clay  pipe,  Design  criteria,  Water  pollu- 
tion control. 

Identifiers:  *Los  Angeles,  *San  Fernando  Valley 
(Calif),  Sewer  rodding,  Television  logging. 

The  rather  unique  problem  of  determining  damage 
to  sanitary  sewers  was  presented  to  Los  Angeles  on 
February  9,  1971,  when  an  earthquake  of  6.6  on 
the  Richter  Scale  struck  the  area.  Damage  survey 
procedures  followed  three  steps:  ( 1 )  manholes 
were  inspected  to  establish  the  perimeter  of  the 
major  damage;  (2)  a  program  of  manual  and  auto- 
matic rodding  of  lines  was  started  to  clear  stopped 
lines  and  to  make  a  better  determination  of 
damage;  (3)  television  cameras  were  used  to  obtain 
detailed  damage  information.  Type  of  damage  in- 
cluded broken  pipe,  broken  joints,  pulled  joints, 
and  grade  changes.  100  manholes  also  warranted 
repair.  Several  variable  factors  were  associated 
with  damage  but  information  on  only  four  was 
available  to  permit  reasonably  valid  conclusions  to 
be  drawn.  Those  variables  were,  size  of  pipe,  type 
of  joint,  encasement  of  pipe,  and  location  with 
respect  to  fault  zone.  Size  and  type  of  pipe  ap- 
peared insignificant  but  encasement  did  not.  Loca- 
tion was  very  important.  Damage  survey 
procedures  were  effective,  but  the  television  pro- 
gram needed  a  few  changes.  Several  future  design 
considerations  were  mentioned,  but  it  was  felt  that 
it  would  be  very  difficult  to  justify  extra  expense  to 
reduce  the  risk  of  earthquake  damage  becuase  of 
the  uncertainties  of  earthquake  frequencies. 
(Biggs-Texas) 
W72-02407 


UTILIZATION  OF  ALGAE  BY  DAPHINIA  AS 
INFLUENCED  BY  CELL  SENESCENCE  AND 
UV  IRRADIATION, 

Maryland  Univ.,  College  park.  Dept.  of  Zoology. 

R.  G.  Stross,  J.  C.  Jones,  F.  M.  Unger,  and  J.  M. 

Vail. 

Proceedings,  Industrial  Waste  Conference,  20th, 

May  4,  5,  and  6,  1965.  p  706-714,  4  fig,  5  tab,  17 

ref. 

Descriptors:     Water     quality,      *Algal     control, 
Eutrophication,        Daphnia,        Chlamydomonas, 
Laboratory  tests,  Particle  size,  Population,  Growth 
rates,  Water  pollution  control. 
Identifiers:  Algal  senescence,  Growth  inhibitions. 

Suspensions  of  algae,  bacteria  and  detritus  are  in- 
gested by  many  groups  of  animals.  DAPHINIA  are 
equipped  with  thoracic  limbs  which  collect  parti- 
cles from  dilute  suspensions.  The  number  of  parti- 
cles ingested  depends  on  size,  density  and  other 
factors  such  as  nutritional  deficiencies  or  indegesti- 
bility.  A  study  has  been  completed  in  which  the 
utilization  of  CHLAMYDOMONAS  reinhardi 
(Dangeard  I.U.  strains  No.  89  and  90)  by 
DAPHNIA  pulex  De  Geer  was  measured  which  al- 
lowed an  evaluation  of  the  effect  of  senescent  and 
UV  irradiated  algae  on  the  intrinsic  rates  of  in- 
crease of  DAPHNIA  populations.  The  results  of 
these  tests  were:  ( 1 )  the  intake  of  algal  cells  by 
DAPHNIA  decreased  with  the  age  of  the  algal  cul- 
ture; (2)  inhibition  was  produced  by  the  cells  and 
the  particle-free  medium  of  the  culture;  (3)  the 
feeding  of  senescent  cells  reduced  the  intrinsic  rate 
of  population  increase  to  nearly  one  third  that  of 
control  populations;  (4)  birth  rate  of  DAPHNIA 
was  more  strongly  influenced  than  death  rate;  (5) 
irradiation  of  log-phase  cells  with  far  UV  stimulates 
the  effect  of  cell  senescence  on  growth  of  the 
DAPHNIA;  (6)  lipid  peroxides  in  the  cells  in- 
creased with  the  dose  of  U  V  but  most  of  the  growth 
inhibition  resulted  from  the  minimum  dose;  and, 
(7)  a  hypothetical  population  was  constructed  to 
show  the  influence  of  algal  senescence  on  density 
and  permissable  washout  rate  of  DAPHNIA  popu- 
lation in  equilibrium  with  its  food  supply.  (Goess- 
ling-Texas) 
W72-02417 


COMPOSTING  BY  ARTIFICIAL  AERATION, 

Portland-Zementwerke,    Heidelburg    (West    Ger- 
many). 
E.  Spahn. 

Compost  Science,  Vol  1 1,  No  3,  May-June  1970.  p 
22-23. 

Descriptors:  *Solid  wastes,  *Municipal  wastes, 
Biodegradation,  Automatic  control,  Homogeneity, 
Air  circulation,  Moisture  content,  Temperature, 
Storage,  On-site  tests,  *  Aeration. 
Identifiers:  "Compost  process,  Rasping  machines, 
Waste  utilization. 

Municipal  compost  systems  had  their  origin  in  the 
disadvantages  of  the  classic  method,  windrow  com- 
posting which  depended  on  the  weather  and  an  ex- 
tended period  to  produce  a  useful  product.  These 
innovations  alleviated  some  of  the  problems  of 
composting  but  none  satisfy  all  of  the  requirements 
for  a  modern,  automated  system  necessary  to  make 
a  salable  product  without  high  costs,  in  land, 
storage  space  or  wages.  A  process  has  been 
developed  at  the  Blaubeuren  compost  plant  which 
does  satisfy  all  of  the  requirements.  Incoming 
refuse  is  reduced  in  size  by  a  rasping  machine, 
mixed  with  water  or  sewage  sludge  into  a 
homogenous  mass  and  deposited  in  aeration  cham- 
bers. Each  aeration  chamber  has  its  own  oxygen 
probes  to  signal  when  oxygen  levels  reach  12%.  Air 
is  pulled  through  the  chamber  by  a  suction  blower 
which  can  service  several  chambers  on  a  time  shar- 
ing basis.  Temperature  and  moisture  are  also  moni- 
tored. The  finished  product,  produced  in  about 
four  weeks,  has  no  ammonia  but  plenty  of  nitrate. 
This  process  has  been  in  successful  operation  for 
two  years  using  improvished  equipment.  The 
results  have  been  good  enough  for  the  installation 
of  fully  mechanized  equipment.  For  the  first  time,  it 
has   been    possible   to   produce,    independent   of 


weather,   by   an   automated   process,   a  compost 
which  is  fully  ripe  within  four  weeks  and  free  of  am- 
monia. (Goessling-Texas) 
W72-02423 


THE  UPTAKE  OF  P32  AND  CA45  BY  PURE 
AND  MIXED  CULTURES  OF  BACTERIA, 

Howard  Univ.,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-02424 


UNITED  STATES  V.  UNITED  STATES  STEEL 
CO.  (PROSECUTION  UNDER  THE  REFUSE 
ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02428 


BIODEGRADABILITY  AND  TREATABILITY 
OF  ALKYLPHENOL  ETHOXYLATES-A  CLASS 
OF  NONIONIC  SURFACTANTS, 

Rohm  and  Haas  Co.,  Spring  House,  Pa. 

E.  S.  Lashen,  and  K.  A.  Booman. 

Proceedings,  Industrial  Waste  Conference,  22nd, 

May  2,  3,  and  4,  1967.  p  21 1-228,  13  fig,  6  tab,  21 

ref. 

Descriptors:  *Waste  water  treatment, 

♦Biodegradation,  On  site  tests,  Laboratory  tests, 
Acclimatization,  Activated  sludge,  Analytical 
techniques,  Eutrophication,  Self  purifications, 
Streams,  Detergents,  'Extended  aeration,  ♦Surfac- 
tants. 

Identifiers:  *Nonionic  surfactant,  Alkylphenol 
ethoxylates. 

Several  studies  have  been  made  by  this  company  to 
determine  the  biodegradability  of  OPE  10  (p,  t-oc- 
tylphenoxynonaethoxyethanol),  a  nonionic  surfac- 
tant in  common  use  in  detergents.  The  results  of 
these  studies  clearly  demonstrate  the  biodegrada- 
bility and  treatability  of  OPE  10.  In  field  tests  using 
a  package  plant  extended  aeration  process 
degradation  was  90%  or  better,  as  indicated  by 
chemical  analysis  and  loss  of  surfactant  properties. 
The  degradation  of  OPE  10  in  the  laboratory  in  ac- 
tivated sludge  tests  was  found  to  agree  with  that  ob- 
served in  the  field  study.  The  time  to  achieve  accli- 
mation to  OPE  10  in  the  laboratory  varies  with  the 
sludge  used  and  with  the  test  method  employed. 
Acclimation  of  the  river  microflora  to  OPE  10  oc- 
curs naturally.  Samples  of  the  Schuylkill,  Ohio  and 
Delaware  Rivers  were  tested.  Where  this  type  of 
surfactant  had  not  been  used,  the  rate  of  degrada- 
tion was  slow.  Repeated  exposure  to  OPE  10  led  to 
an  increasing  rate  of  degradation  which  compared 
with  those  of  waters  exposed  to  large  doses  of  these 
surfactants.  The  acclimation  period  is  important  in 
that  tests  which  provide  for  this  period  more  accu- 
rately determine  the  degradability  of  wastes  than 
those  that  do  not  account  for  acclimation.  (Goess- 
ling-Texas) 
W72-02431 


A  SYSTEM  OF  RIGHTS  FOR  USE  IN  THE 
MANAGEMENT  OF  WATER  QUALITY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

B.  W.  Mar. 

OWRR  Research  report,  April,  1971.  24  p,  3  fig,  1 
tab,  14  ref,  1  append.  OWRR  B-023-WASH  (4). 

Descriptors:     *Water     quality     control,     *Water 
management  (Applied),   *Water  rights,   *Market 
value,  Water  quality,  Water  treatment,  Economic 
efficiency,  Utilities. 
Identifiers:  Pollution  rights. 

Water  quality  management  based  on  water  quality 
standards  and  required  levels  of  waste  treatment 
have  serious  information  and  administrative 
problems.  Consequently,  an  alternative  manage- 
ment system  based  on  marketable  pollution  rights 
is  proposed  and  analyzed.  The  rights  are  defined  in 
terms  of  changes  in  water  quality,  and  thus  would 
provide  the  flexibility  to  respond  to,  say,  river  flow 
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differences.  Furthermore,  such  a  system  of  rights 
would  ( 1 )  simplify  the  problems  of  entry  of  new 
dischargers  in  a  region,  (2)  incorporate  the 
economic  efficiency  of  the  effluent  charge  system 
and  the  regional  management  approach,  and  (3) 
provide  a  mechanism  for  government  or  the  private 
sector  to  adjust  the  quality  of  water  without  creat- 
ing serious  economic  penalties  on  other  parties  that 
discharge  waste  or  require  high  water  quality.  A 
study  of  the  Willamette  River  region  indicates 
these  rights  may  be  highly  valued.  Thus,  an  in- 
dividual desiring  improved  water  quality  would 
have  difficulty  in  financing  the  acquisition  of  suffi- 
cient rights  to  provide  relief  from  degraded  water 
quality.  A  resort  to  institutional  arrangements 
might  overcome  this  difficulty.  The  type  of  rights 
proposed  provides  a  set  of  management  tools  that 
can  be  used  in  lakes,  rivers,  or  estuaries.  (Settle- 
Wisconsin) 
W72-02442 


THE  WAR  ON  POLLUTION,  ECONOMIC  AND 
FINANCIAL  IMPACTS, 

Virginia  Univ.,  Charlottesville.  Graduate  School  of 

Business  Administration. 

W.  W.  Sihler,  and  C.  O.  Meiburg. 

Business  Horizons,  p  19-30,  August,  1971.  3  tab,  7 

ref. 

Descriptors:     'Economic     impact,     'Investment, 
'Pollution  abatement,  Capital  costs,  Gross  national 
product,  Financial  analysis. 
Identifiers:  Money  market,  Pollution  charges. 

Viewed  over  the  long  run,  expenditures  for  en- 
vironmental control  may  be  the  most  productive 
for  society,  but  they  don't  fit  into  the  traditional 
concept  of  investment.  They  do  not  increase  our 
capacity  to  produce  consumer  goods  in  the  future. 
Using  a  $7-8  billion  estimate  of  annual  capital  ex- 
penditures for  pollution  control,  it  was  estimated 
that  GNP  may  fall  from  its  present  3.5-4%  yearly 
increase  to  a  3.0-3.5%  increase  per  year.  These  ef- 
fects on  GNP  could  be  reduced  if  funds  for  pollu- 
tion control  were  shifted  from  other  investment 
areas  such  as  defense.  Alternatives  for  financing 
pollution  control  include  ( 1 )  direct  federal  grants, 
(2)  authority  financing  by  direct  funding  or  federal 
loan  guarantees  and  (3)  tax  policy  changes  includ- 
ing tax  credits,  pollution  charges,  and  retirement  of 
the  federal  debt.  It  was  suggested  that  there  would 
be  little  impact  on  the  money  market  if  the  federal 
government  merely  set  standards.  Corporations 
would  just  reduce  projected  capital  investment  by 
the  amount  of  pollution  control  investment 
required  to  meet  federal  standards.  If  the  federal 
government  attempted  to  finance  some  of  the 
requirements,  there  would  be  intense  pressure  on 
the  money  supply.  This  could  be  reduced  by  shift- 
ing government  spending  priorities  or  by  increased 
taxes.  (Wade-Wisconsin) 
W72-02445 


NEXT  BIG  INDUSTRY:  ENVIRONMENTAL  IM- 
PROVEMENT, 

Dartmouth  Coll.  Hanover,  N.H.  Amos  Tuck  School 

of  Business  Administration. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-02446 


ON    THE    ECONOMIC    IMPACT    OF    LARGE 
DIVERSIONS  OF  SNAKE  RIVER  WATERS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Mathe- 
matics;  and    Washington    State    Univ.,    Pullman, 
Washington.  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-02448 


ECONOMIC  AND  ENVIRONMENTAL  IM- 
PACTS OF  THE  PROPOSED  SOUTH 
CAROLINA  TAX  CREDIT  FOR  INDUSTRIAL 
POLLUTION  CONTROL  FACILITIES, 

Clemson     Univ.,     S.C.     Dept.     of     Agricultural 

Economics. 

J.  M.  Stepp. 


Paper  presented  at:  Council  on  Water  Policies, 
Water  Resources  Research  Institute,  February  15, 
1971,  Clemson  University,  Clemson,  South 
Carolina.  22  p,  1  tab.  OWRR  A-017-SC  (4). 

Descriptors:  'South  Carolina,  'Pollution  abate- 
ment, 'Economic  impact,  'Water  Quality  Act, 
'Total  costs,  'Annual  costs,  Government  finance, 
Waste  water  treatment,  Treatment  facilities,  Indus- 
trial plants. 

Identifiers:  'Industrial  pollution  control,  'Tax 
credit. 

Effects  of  a  proposed  tax  credit  are  evaluated  in 
terms  of  the  cost  to  the  state,  propensity  for  pollu- 
tion abatement  and  influence  upon  industrial  loca- 
tion. By  setting  a  five-year  time  limit  for  the 
completion  of  tax  credit  facilities,  this  law  would 
substantially  expedite  pollution  abatement  to  offi- 
cially acceptable  levels.  The  cost  to  the  state  in 
terms  of  reduced  corporation  income  tax  revenues 
is  tentatively  estimated  at  a  maximum  of  $18  mil- 
lion a  year.  Factors  affecting  this  estimate  are 
discussed  in  detail.  Manufacturing  plants  with  seri- 
ous and  expensive  pollution  control  problems  will 
be  attracted  to  locate  in  South  Carolina  at  the  ex- 
pense of  firms  with  fewer  problems.  Fewer  location 
sites,  degraded  environmental  quality  and  in- 
creased taxes  or  decreased  state  services  necessary 
to  pay  the  tax  credit  subsidy  discourage  location  of 
the  latter  firms.  Industrial  pollution  control  efforts 
of  other  states  are  discussed  and  compared  and  al- 
ternative courses  of  action  to  the  tax  credit  law 
enumerated.  (Haugh-Wisconsin) 
W72-02453 


FIRST  REPORT  OF  THE  LAKE  MICHIGAN, 
AND  ADJOINING  LAND  STUDY  COMMISSION 
OF  THE  STATE  OF  ILLINOIS. 

State  of  Illinois,  Lake  Michigan  and  Adjoining 
Land  Study  Commission. 

Report  to  the  Governor  and  the  77th  General  As- 
sembly, Vol  1,  October  1971.  38  p,  1  fig,  I  append. 

Descriptors:  'Environment,  Water  quality,  Water 
pollution,  'Water  pollution  control,  'Water  pollu- 
tion sources,  'Land  use,  Public  health,  Eutrophica- 
tion,  Aesthetics,  Sewage,  Attitudes,  'Illinois, 
'Lake  Michigan. 

Identifiers:  Lake  Michigan  and  Adjoining  Land 
Study  Commission,  Attitude  of  de  minimis. 

The  Lake  Michigan  and  Adjoining  Land  Study 
Commission  studied  environmental  problems  of 
Lake  Michigan  and  its  adjoining  land  within  Il- 
linois. Two  focus  points  were  identified:  ( 1 )  water 
quality  in  Lake  Michigan,  and  (2)  land  use  along 
Lake  Michigan.  The  following  conclusions  were 
made  about  water  quality  in  Lake  Michigan.  ( 1 ) 
Health-related  water  quality  parameters  such  as 
bacteria  levels,  radioactivity,  and  disease  causing 
viruses  have  worsened.  (2)  Due  to  the  persistent 
high  rates  of  phosphate  and  ammonia  nitrogen  in 
the  lake,  the  process  of  eutrophication  has  ac- 
celerated. (3)  Southern  Lake  Michigan  has 
become  and  remains  inhospitable  to  aquatic  life. 
(4)  The  aesthetic  quality  of  the  lake  has  not  im- 
proved. Industrial  and  domestic  sewage,  land  ru- 
noff, air  pollution  fallout,  wastes  from  watercraft, 
and  harbor  dredging  deposits  contribute  to  the  pol- 
lution of  the  lake.  Two  reasons  for  the  continuing 
pollution  of  the  lake  are  indicated:  ( 1 )  an  attitude 
of  de  minimis  which  views  the  problem  of  pollution 
in  terms  of  separate  sources,  each  one  being 
deemed  inconsequential  in  relation  to  the  overall 
pollution  of  the  lake,  and  (2)  lax  pollution  control 
standards.  The  Commission  recommends  the  adop- 
tion of  a  bill  or  rights  for  Lake  Michigan  in  the  form 
of  a  policy  statute  which  sets  forth  the  State's  pri- 
orities for  the  lake  and  lakefront  and  designates 
how  these  goals  should  be  implemented.  Further 
recommendations  for  the  study  of  viral  contamina- 
tion, restrictive  controls  on  thermal  pollution,  im- 
provement of  water  quality  sampling,  identification 
of  polluters,  and  the  renewal  of  the  Lake  Michigan 
and  Adjoining  Land  Study  Commission,  are  sug- 
gested. (See  also  W72-02460)  (Strachan-Chicago) 
W72-02459 


APPENDIX:  PROPOSED  LAKE  MICHIGAN 
AND  ADJOINING  LAND  RESOURCE  MANAGE- 
MENT AND  PRESERVATION  ACT. 

State  of  Illinois,  Lake  Michigan  and  Adjoining 
Land  Study  Commission. 

In:  First  Report  of  the  Lake  Michigan,  and  Adjoin- 
ing Land  Study  Commission  of  the  State  of  Illinois, 
Report  to  the  Governor  and  the  77th  General  As- 
sembly, Vol  1,  October  1971,  p  28-38. 

Descriptors:  'Planning,  'Environment,  'Ecology, 
Water  quality,  Water  pollution  control,  'Land  use, 
Public  health,  Management,  Drilling,  Mining, 
Landfills,  Wastes,  'Illinois,  'Lake  Michigan. 
Identifiers:  'Policy  making,  Lake  Michigan  and 
Adjoining  Land  Study  Commission,  Total  manage- 
ment. 

This  bill  is  proposed  by  the  State  of  Illinois  Lake 
Michigan  and  Adjoining  Land  Study  Commission. 
The  policy  statement  declares:  ( 1 )  the  waters  of 
Lake  Michigan  should  be  enhanced  and  main- 
tained at  a  quality  protective  of  public  health,  (2) 
total  management  (with  an  emphasis  on  recycling) 
should  be  provided  for  all  water-borne  wastes,  (3) 
drilling  and  mining  which  threatens  the  ecological 
balance  should  be  prohibited,  (4)  landfill  in  Lake 
Michigan  should  be  prohibited  without  the  ap- 
proval of  the  adjacent  municipalities,  the  General 
Assembly,  and  the  Governor,  and  (5)  maximum 
possible  lakefront  land  should  be  acquired  for 
public  recreational  uses  by  the  State  of  Illinois  or 
the  municipal  governmental  unit  in  which  the  land 
is  located.  Implementation  of  this  policy  is  pro- 
vided through:  ( 1 )  the  development  of  a  com- 
prehensive plan  for  total  management  of  wastes 
generated  in  the  land  adjoining  Lake  Michigan,  (2) 
initiation  of  a  program  whereby  the  State  and  local 
governments  would  have  a  right  of  first  refusal  on 
all  sales  of  privately  owned  lakefront  property,  and 
(3)  a  program  of  solicitation  of  lakefront  ease- 
ments from  private  landowners  at  least  once  every 
three  years.  (See  also  W72-02459)  (Strachan- 
Chicago) 
W72-02460 


NEW  DIRECTIONS  IN  STATE  ENVIRONMEN- 
TAL PLANNING, 

Smithsonian       Institution,       Washington,       D.C. 

Woodrow      Wilson      International      Center     for 

Scholars. 

E.  Haskell. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37,  No  1,  July  1 97 l,p  253-258.  10  ref. 

Descriptors:  'Environment,  'Planning,  'State 
governments,  'Management,  'Decision  making. 
Local  governments,  Federal  government,  Quality 
control,  Pollution  abatement,  Consolidation,  Land 
use.  Economics,  Political  aspects. 
Identifiers:  Waste  management,  Policy  making,  Im- 
plementation, Maine,  Vermont,  Maryland. 

Some  interesting  trends  are  emerging  out  of  the 
maze  of  state  agencies  involved  in  environmental 
management.  Many  states  have  begun  consolida- 
tion of  existing  agencies  and  functions  into  pollu- 
tion control  agencies,  or  environmental  'super-de- 
partments'. Other  states,  such  as  Maine  and  Ver- 
mont, have  initiated  statewide  land  use  control  pro- 
grams with  systems  of  development  permits.  In 
Vermont,  the  control  system  will  implement  a 
statewide  land  use  plan.  In  Maryland,  a  state  agen- 
cy has  been  authorized  to  construct  and  operate 
solid  and  liquid  waste  treatment  and  disposal  facili- 
ties, based  on  regional  waste  management  plans. 
State  governments  see  themselves  as  strategically 
well  located  to  plan  and  manage  the  environment, 
particularly  in  the  area  of  land  use  and  waste 
management.  Local  governments  are  too  close  to 
the  economic  and  political  pressures  creating  en- 
vironmental problems,  their  perspective  is 
frequently  limited  to  their  own  political  bounda- 
ries, and  they  lack  the  financial  resources  to 
proceed  with  extensive  environmental  planning. 
The  Federal  government  is  too  far  removed  to  deal 
specifically  with  each  state's  individual  problems. 
States  have  a  unique  constitutional  power  and  a 
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middle  layer  of  political  and  geographical  perspec- 
tives which  are  required  to  perform  effective  en- 
vironmental planning  and  management.  (Strachan- 
Chicago) 
W72-02466 


ENVIRONMENTAL   QUALITY    AS   A   POLICY 
AND  PLANNING  OBJECTIVE, 

North  Carolina  Univ.,  Chapel  Hill. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-02467 


MULTIDISCIPLINARY  ENVIRONMENTAL 

ANALYSIS  -  JAMAICA  BAY  AND  KENNEDY 
AIRPORT, 

George  Washington  Univ.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-02468 


INSIGHTS  INTO  POLLUTION, 

California  Univ.,  Berkeley. 

R.  L.  Meier. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37, No  1,  July  1971,  p211-217.  17ref. 

Descriptors:  *  Pollution  abatement,  Pollution 
identification,  *Pollutants,  *Environment,  ♦Ecolo- 
gy, Planning,  Decision  making,  Value,  Manage- 
ment, Attitudes. 

Identifiers:  *Taboos,  Environmental  belief  systems, 
Policy  making,  Conceptual  origins,  Cultural 
aspects,  Religious  aspects,  Urban  society. 

This  article  discusses  some  of  the  problems  and 
misconceptions  involved  with  the  popular  subjects 
of  pollution  and  pollution  control.  The  conceptual 
origins  of  pollution  are  traced  back  to  the  violation 
of  taboos.  The  semantic  dichotomy  of  'dirty:clean' 
describes  the  arbitrary  character  of  the  taboos  con- 
nected with  pollution  which  presently  exist  in 
modern  urban  society.  Concepts  of  dirt  are  trans- 
mitted at  a  pre-rational  stage  and  are  consequently 
maintained  very  strictly  within  the  culture.  This 
conceptual  basis  of  pollution  has  formed  the  public 
health  and  esthetic  order  attitudes  to  environmen- 
tal management.  Environmental  belief  systems 
seem  to  approach  religious  beliefs,  as  the  natural 
environment  is  sanctified  and  violations  of  taboos 
become  serious  crimes.  This  popular  worship  of  na- 
ture may  produce  damaging  results  for  the  rest  of 
society,  by  limiting  freedom  of  choice  and  delaying 
the  construction  of  necessary  public  facilities.  A 
strong  commitment  to  the  simple  life  with  Nature 
will  only  redistribute  the  location  of  pollution  and 
therefore,  does  not  provide  a  concrete  solution  to 
environmental  problems.  This  environmental  belief 
system  should  be  coordinated  with  fundamental 
considerations  of  social  organizations.  Planners 
and  policy  makers  must  be  aware  of  the  con- 
sequences of  current  conflicts  over  environmental 
values  and  seek  strategies  to  postpone  destructive 
confrontations.  (Strachan-Chicago) 
W72-02469 


PLANNING  LITERATURE  AND  THE  EN- 
VIRONMENTAL CRISIS:  A  CONTENT  ANALY- 
SIS, 

Washington  Univ.,  St.  Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02470 


PRESERVING  A  HUMAN  ENVIRONMENT  AT 
THE  WORLD  SCALE, 

United  Nations  Center  for  Housing,  Building,  and 

Planning,  New  York. 

For  primary  bibliographic  entry  see  Field  06B. 
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EQUITY  AND  ANTI-POLLUTION  POLICY, 

Institute  for  Defense  Analyses,  Arlington,  Va.  Pro- 
gram Analysis  Div. 
H.M.Peskin. 


Available  from  the  National  Technical  Information 
Service  as  PB-201  489,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Paper  P-777,  March  1971.  29  p,  7 
fig,  49  ref. 

Descriptors:  *Water  pollution  control, 
♦Economics,  'Social  aspects,  *Standards,  Water 
pollution,  Air  pollution,  Environment,  Environ- 
mental engineering,  Pollution  abatement.  Benefits, 
Costs,  Cost-benefit  analysis,  Natural  resources,  As- 
sessments, Legal  aspects,  Effluents,  Water  pollu- 
tion sources.  Planning,  Legislation. 

This  paper  discusses  anti-pollution  policy  in  terms 
of  equitable  principles.  In  particular,  an  attempt  is 
made  to  highlight  those  aspects  of  policies  that 
would  have  to  be  considered  before  it  could  be  said 
that  a  particular  law  or  regulation  is  fair  or  unfair  to 
affected  parties.  While  the  analysis  provides  a  basis 
for  comparing  alternative  policies,  it  does  so  only 
on  the  issue  of  equity.  Three  classes  of  anti-pollu- 
tion policies  are  discussed:  ( 1 )  taxation  of  the  pol- 
luter in  proportion  to  the  amount  or  value  of  the 
pollutant,  (2)  establishment  of  a  fixed  permissible 
pollution  level  with  enforcement  backed  by 
criminal  penalties,  and  (3)  financial  compensation 
of  the  polluter  to  induce  his  attainment  of  a  desira- 
ble pollution  level.  In  all  cases  the  policy  is  assumed 
to  be  applied  so  that  the  resulting  pollution  levels 
are  socially  optimal.  Initially,  the  analysis  is  con- 
fined to  a  single  polluter  and  single  complainant 
situations,  followed  by  application  of  the  same 
principles  to  the  situation  where  there  are  multiple 
polluters  and  multiple  complainants.  The  paper 
discusses  what  the  proper  concept  of  pollution 
should  be,  along  with  certain  issues  associated  with 
the  level  of  pollution,  such  as  the  failure  to  enforce 
statutes.  (Johnson-Florida) 
W72-02492 


ENVIRONMENTAL  QUALITY:  THE  GOVER- 
NOR OF  MARYLAND  SPEAKS  OUT, 

Senate,  Washington,  D.C. 

J.  D.  Tydings. 

Congressional  Record,  Vol  1 16,  No  18,  p  S1570-72 

(daily  ed  February  10,  1970).  3  p. 

Descriptors:  'Maryland,  *  Water  pollution  control, 
♦Electric  power  production,  Political  aspects,  Air 
pollution,  Water  pollution,  Pollution  abatement, 
Legal  aspects,  Federal  government,  State  govern- 
ments, Local  governments,  Regulation,  Standards, 
Project  planning,  Water  pollution  sources.  Water 
pollution  effects,  Water  conservation,  Environ- 
ment, Environmental  effects,  Electric  powerplants, 
Nuclear  powerplants. 

Senator  Tydings  introduced  the  statement  of 
Governor  Mandel  as  a  review  of  Maryland's  pro- 
gram to  protect  its  natural  resources  and  the  state 
position  on  the  expansion  of  electrical  generating 
plants.  In  the  area  of  air  pollution,  Maryland  has 
established  six  air  quality  control  regions.  All  open 
burning  dumps  are  being  eliminated,  and  stringent 
limitations  have  been  placed  on  the  sulfur  content 
of  all  fuel  oils.  Efforts  have  also  been  taken  to  con- 
trol water  pollution  through  an  aggressive  set  of 
closely  coordinated  state  and  local  actions.  Water 
quality  standards  for  all  waters  have  been 
established  and  approved  by  the  federal  govern- 
ment. Water  pollution  control  plans  must  be 
adopted  by  each  country  and  approved  by  state 
regulatory  agencies.  After  such  approval,  a  county 
plan  has  the  full  effect  of  law  and  must  be  followed. 
In  the  area  of  electrical  power  production  con- 
sideration is  given  to  the  Calvert  Cliffs  atomic  plant 
and  its  effects  upon  Chesapeake  Bay.  The  need  for 
federal  action  in  this  area  is  recognized,  and  the 
Atomic  Energy  Commission  is  criticized  for  its 
emphasis  on  energy  production  to  the  detriment  of 
the  environment.  (Horwitz-Florida) 
W72-02496 
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CERTAIN        HYGIENIC       PROBLEMS       AS- 
SOCIATED WITH   PESTICIDE  CONTROL  OF 
MOSQUITOES  (IN  RUSSIAN), 
All-Union  Research  Inst,  of  Hyg.  Toxic.  Pesticides, 
Polymers,  Plastics,  Kiev  (USSR). 
K.  K.  Vrochinskii. 
GigSanit.  35  (3):  99-100.  1970. 
Identifiers:  Control,  DDD,  DDE,  DDT,  Fish,  Hu- 
man, Hygienic,  Mosquitoes,  Pesticide,  USSR. 

Studies  were  made  of  DDT,  DDD  and  DDE  con- 
tent in  water  and  hydrobiota  of  the  Angara  and  Ilim 
Rivers  to  determine  the  long-term  retention  of 
DDT  used  as  a  larvicide  against  mosquitoes.  High 
accumulation  of  these  substances  in  fish  (as  high  as 
83.30  mg/kg)  is  seen  as  a  hazard  to  man.  Less  sta- 
ble compounds  should  be  used  for  the  pesticide- 
control  of  mosquitoes.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02509 


INTRODUCTION  OF  THE  MARINE  ENVIRON- 
MENT AND  POLLUTION  CONTROL  ACT  OF 
1970, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 


HYGIENIC  CHARACTERISTICS  OF  THE 
TREATMENT  OF  IRRIGATION  CANALS  WITH 
NEW  CHLORINATED  HERBICIDES,  (IN  RUS- 
SIAN), 

For  primary  bibliographic  entry  see  Field  04A. 
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THE  TREATMENT  OF  A  SEWAGE  STREAM 
WITH  FENTHION  FOR  THE  CONTROL  OF 
CULEX  PIPIENS  MOLESTUS, 

Ministry  of  Health,  Jerusalem  (Israel).  Lab.  of  En- 
tomology. 

A.  Barkia,  D.  Pickel,  B.  R.  Lidror,  and  H.  Shuval. 
Environ  Health.  12(3):  189-200.  Illus.  Map.  1970. 
Identifiers:       Control,       Culex-Pipiens-Molestus, 
Fenthion,  Fever,  Israel,  Jerusalem,  Nile,  Sewage, 
Stream,  Treatment,  Vector,  Virus. 

C.p.  molestus  cause  great  nuisance  in  Jerusalem; 
these  are  widespread  mosquito  species  and  are 
suspected  as  a  vector  of  West  Nile  fever  virus  in 
Israel.  Control  of  these  mosquitoes  in  flowing 
sewage  in  Wadi  Malcha  by  means  of  steady  release 
of  fenthion  emulsion  is  described.  Fifty  percent 
fenthion  emulsion  concentrate  was  found  effective 
for  the  control  of  Culex  breeding  in  flowing  sewage 
for  a  distance  of  10  km.-Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
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THE  PURIFICATION  OF  SEA  WATER  IN  A 
SMALL  CLOSED  CIRCUIT  AQUARIUM 
SYSTEM, 

Maxime  Balloy. 

Bull  Inst  Peches  Mar  Maroc.  17.  45-48.  Illus.  1969. 
Identifiers:  Aquarium,  Circuit,  Closed,  Purifica- 
tion, Sea,  Small,  System. 

The  essential  idea  of  the  system  described  is  that 
the  water  is  the  aquarium  and  associated  filter 
system  is  changed  after  a  week.  The  used  sea  water 
stands  in  a  glass  container  for  a  week,  and  is  then 
aerated  for  a  week  and  returned  to  the  aquarium. 
The  system  consists  of  a  2  1  aquarium  connected  to 
a  filter  of  calcarous  elements  so  that  about  4  1  of 
water  are  constantly  in  circulation  in  this  part  of 
the  system.  Two  5  1  glass  containers  are  used  to 
hold  the  used  water  before  it  is  returned  after  2  wk. 
A  special  warning  against  using  plastic  material  is 
given.-Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
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EVERYMAN'S  GUIDE  TO  ECOLOGICAL  LIV- 
ING, 

For  primary  bibliographic  entry  see  Field  06G. 
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LAKE  MICHIGAN  WATER  QUALITY  TRENDS. 

State   of  Illinois,   Lake   Michigan   and   Adjoining 
Land  Study  Commission. 
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In:  Report  to  the  Governor  and  the  77th  General 
Assembly,  Vol  II  -  Supporting  Studies,  October 
197 l,p  3-70.  7ref. 

Descriptors:  *Lake  Michigan,  *Water  quality, 
♦Quality  control,  'Testing,  'Reliability,  'Water 
analysis,  Statistics,  Measurements,  Sampling,  On- 
site  data  collections,  On-site  tests.  Analytic 
techniques,  Radioactivity,  Dissolved  oxygen, 
Heavy  metals.  Bottom  sediments,  Bacteria,  Tur- 
bidity, Phosphates,  Ammonia,  Nitrogen,  Phenols, 
Hydrogen  ion  concentration,  Oil,  Odor,  Flotsam, 
Phytoplankton,  Flourides,  Chlorides,  Sulfates. 
Identifiers:  'Water  quality  trends,  'Water  quality 
parameters,  Short  term  trend  evaluation,  Am- 
monia, Nitrogen,  Methylene  blue  active  sub- 
stances. Cyanide,  Dissolved  iron,  Filterable 
residue. 

This  study  attempts  to  identify  data  inadequacies 
and  to  assess  past  and  present  methods  of  water 
quality  measurements  in  the  Illinois  waters  of  Lake 
Michigan  in  lieu  of  an  attempt  to  perform  com- 
prehensive analysis  of  water  quality.  The  first  major 
problem  is  the  scarcity  of  water  quality  data.  Such 
data  is  so  scanty  that  even  short-term  evaluation  of 
water  quality  trends  could  be  highly  suspect. 
Problems  also  existed  in  the  sampling,  testing,  and 
reporting  of  existing  data.  The  various  sampling 
points  differ  in  location  from  study  to  study.  The 
various  test  methods  utilized  in  measuring  the  vari- 
ous parameters  have  not  been  standardized 
between  agencies  and  have  changed  from  year  to 
year  within  agencies.  The  number  of  parameters 
tested  has  been  severely  restricted,  particularly 
with  regard  to  heavy  metals.  Finally,  the  data 
acquired  is  often  negated  through  obscure  and  con- 
fusing data  presentation.  A  third  problem  is  the 
lack  of  a  framework  of  evaluating  that  data  which  is 
available.  A  number  of  tentative  conclusions  are 
drawn  regarding  trends  in  water  quality  with  regard 
to  several  parameters.  These  parameters  include: 
bacteria,  turbidity,  pH,  phosphate,  ammonia 
nitrogen,  methylene  blue  active  substances  (M- 
BAS),  cyanide,  phenols,  oil,  odor,  floating  solids 
and  debris,  phytoplankton,  bottom  deposits,  heavy 
metals,  dissolved  oxygen,  flourides,  dissolved  iron, 
chloride,  sulfate  and  filterable  residue,  and 
radioactivity.  (Davis-Chicago) 
W72-02594 


TOTAL    WASTE    MANAGEMENT:    SYSTEMS, 
COSTS,  EFFICIENCIES,  OPTIONS. 

State   of  Illinois,   Lake   Michigan   and   Adjoining 

Land  Study  Commission. 

For  primary  bibliographic  entry  see  Field  05D. 
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CHAPTER  X  -  THE  BASIC  MODEL:  THE 
RESULTS, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  105-120.  20  tab,  9  ref. 

Descriptors:  'Flow,  'Water  storage,  'Treatment, 
'Costs,  Management,  Water  quality  control,  Stan- 
dards, Model  studies. 

Identifiers:  'Projections,  'Minimization,  Flow 
regularity.  Regional  shortages,  Gross  deficits. 

The  three  specified  combinations  (referred  to  as 
'programs')  of  flow  and  storage  which  are  con- 
sidered are:  ( 1 )  the  program  that  minimizes  storage 
(required  flow),  (2)  the  program  that  minimizes 
level  of  treatment,  and  (3)  the  program  that 
minimizes  the  combined  cost  of  new  storage  and 
treatment.  The  twenty  tables  in  this  chapter  pro- 
vide figures  and  projections  gained  from  applica- 
tion of  the  basic  model  to  the  following  areas  of 
concern  for  water  management:  required  storage, 
minimum  treatment  program,  level  of  treatment, 
expenditures  for  quality  standards  and  flow  regu- 
larity, regional  shortages  and  aggregate  gross 
deficits,  and  regional  variations  in  cost-all  implica- 
tions derived  from  the  basic  model.  In  subsequent 
chapters,  variants  of  the  basic  model  are  discussed. 


In  several  regions,  losses  exceed  maximum  regu- 
lated flow,  and  for  these  regions  no  options  are 
available.  As  a  result,  only  minimum  flow  programs 
were  constructed  for  them.  (Strachan-Chicago) 
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CHAPTER  VIII  -  WATER  QUALITY, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1 97 1 ,  p  66-95 .  30  tab,  1 5  ref. 

Descriptors:  'Water  quality,  'Water  quality  con- 
trol, 'Wastes,  'Treatment,  Tertiary  treatment, 
Waste  water  treatment,  Standards,  Costs,  Thermal 
pollution. 

Identifiers:  'Dilution  flow,  Treatment  costs,  Recir- 
culation costs,  Collection  costs,  Permanent  treat- 
ment. 

The  amount  of  required  dilution  flow  is  dependent 
on  the  standard  of  water  quality  that  is  to  be  main- 
tained, the  location  and  characteristics  of  receiving 
waters,  the  amount  and  character  of  water-borne 
waste  produced  by  man's  activities,  and  the  level  of 
treatment  given  to  waste  before  it  is  discharged. 
The  quantities  of  flow  specified  are  those  required 
to  avoid  violation  of  the  quality  standard  under  ad- 
verse seasonal  conditions  -  i.e.,  periods  of  high  air 
and  water  temperatures  and  naturally  low  stream- 
flows.  Water  quality  control  is  discussed  in  terms 
of:  amount  of  waste  produced,  dilution  flows,  costs 
of  treatment,  thermal  pollution  and  recirculation 
costs,  collection  costs,  short-term  tertiary  treat- 
ment, and  short-term  treatment  versus  lower  per- 
manent treatment.  Thirty  tables  are  presented 
which  present  figures  relating  to  these  particular 
aspects  of  water  quality  control.  (Strachan- 
Chicago) 
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CHAPTER   IV   -  CONCLUSIONS,  POLICY  IS- 
SUES, AND  RESEARCH  PRIORITIES, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  06B. 
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SCALING  METHODS  FOR  SURFACE  AERA- 
TORS, 

Aerochem  Research  Labs.,  Princeton,  N.  J. 
George  Maise. 

Proceedings  of  the  ASCE,  Journal  of  the  Sanitary 
Engineering  Division,  Vol  96,  No.  SA  5,  p  1079- 
1083,  October  1970,  4  ref. 

Descriptors:  'Aeration,  'Performance,  'Reynolds 
number,  'Froude  number,  'Weber  number.  Proto- 
types, Turbulence,  Adsorption,  Mass  transfer,  Tur- 
bines, Impellers. 

Identifiers:  'Extended  principle  of  similarity, 
♦Power  consumption,  'Rotational  speeds. 

The  Reynolds  number,  Froude  number,  and  Weber 
numbers,  of  large  and  small  aerators  must  be  equal 
in  order  for  them  to  be  scaled  directly.  These  three 
numbers  all  affect  the  tip  speed  of  the  turbine,  but 
the  first  requirement  states  that:  ( 1 )  the  small  tur- 
bine must  run  faster  to  simulate  the  viscous  mixing 
conditions  of  the  large  turbine;  (2)  the  second 
requirement  states  that  the  small  turbine  must  run 
slower  to  have  the  same  wave;  and  (3)  the  third 
requirement  dictates  that  the  small  turbine  must 
run  faster,  but  at  a  different  velocity  than  that 
determined  by  the  first  requirement.  Since  all  these 
conditions  could  not  be  satisfied,  the  extended 
principle  of  similarity  was  used.  This  principle 
postulates  a  functional  relationship  between  the 
various  nondimensional  parameters  pertinent  to 
the  system.  Generalized  equations  were  formed 
and  assumptions  were  made  regarding  the  various 
relationships.  Values  of  several  constants  were  ob- 
tained through  the  literature.  An  equation  was 
developed  for  power  consumption,  but  the  oxygen 
adsorption  process  defied  direct  solution.  The  end 
product  was  two  equations  in  three  unknowns. 
Each  variable  was  then  set  equal  to  zero  to  deter- 


mine the  one  having  the  least  effect  on  the  process. 
By  these  manipulations,  both  power  consumption 
and  oxygen  adsorption  can  be  related  for  different 
sized  similar  aerators.  (Lowry-Texas) 
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COUNCIL  REPORT. 

National  Industrial  Pollution  Control  Council, 
Washington,  DC. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  -  Price  $0.35.  COM-71-50083,  February 
1971.  52  p. 

Descriptors:   'Surveys,   'Industrial  wastes.  Water 
pollution,  Air  pollution,  Solid  wastes,  Water  quality 
control,  Legislation,  Waste  water  treatment. 
Identifiers:  'Liaison. 

The  National  Industrial  Pollution  Control  Council 
was  created  on  April  9,  1970  by  Executive  Order 
11523.  The  Council  has  identified  the  principal 
pollution  control  and  abatement  problems  of  thein- 
dustrial  sector  and  is  preparing  reports  on  the 
progress  being  made  to  achieve  desired  levels  of 
environmental  quality  improvement.  A  total  of  30 
sub-councils  are  presently  functioning,  covering  es- 
sentially all  facets  of  industry  input,  output,  and 
waste  generation  problems.  Members  of  the  sub- 
councils  are  taken  from  the  industries  which  the 
sub-council  represents  in  the  hope  of  stimulating 
interest  in  the  programs.  16  reports,  including  3 
staff  reports  have  currently  been  published,  and  ef- 
forts are  also  being  expended  in  the  direction  of 
helping  to  speed  the  flow  of  vital  technical  informa- 
tion. The  council  and  its  sub-councils  also  act  as 
liaison  between  industry  and  the  various  regulatory 
agencies,  working  to  provide  a  suitable  framework 
within  which  both  can  work  to  find  solutions  to  en-' 
vironmental  problems.  (Lowry-Texas) 
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MAN  AND  HIS  ENVIRONMENT,  VOL.  1, 

For  primary  bibliographic  entry  see  Field  05B. 
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PROTECTIVE  PUMPING  TO  REDUCE 
AQUIFER  POLLUTION,  GLYNN  COUNTY, 
GEORGIA, 

Geological  Survey,  Tacoma,  Wash. 
D.  O.  Gregg. 

Groundwater,  Vol  9,  No  5,  p  21-29,  September- 
October  1971.9  fig,  3  ref. 

Descriptors:    'Water    pollution    control,    'Saline 
water  intrusion,  'Aquifers,  'Groundwater  move- 
ment,   'Georgia,   Confined   water,   Water   levels, 
Aquicludes,  Pumping,  Withdrawal,  Hydrogeology. 
Identifiers:  Glynn  County  (Ga). 

Water-level  declines  in  the  principal  artesian 
aquifer  in  Glynn  County,  Georgia,  have  created  a 
head  imbalance  between  the  aquifer  and  an  under- 
lying brackish-water  zone  containing  up  to  4,550 
mg/l  chloride.  The  brackish-water  zone  leaks 
brackish  water  into  the  aquifer  through  several 
breaks  in  a  confining  unit.  A  relief  well  tapping  the 
brackish-water  zone  was  drilled  near  a  suspected 
break  and  pumped  at  about  3,000  gpm  to  lower  the 
potential  in  the  zone  and  bring  it  into  hydrostatic 
equilibrium  with  the  aquifer.  The  pumping  ap- 
parently succeeded  in  decreasing  the  rate  of 
brackish-water  leakage  into  the  aquifer.  Successive 
samples  of  water  from  a  well  tapping  the  aquifer 
and  downgradient  from  the  relief  well  showed  a 
decrease  in  the  chloride  content.  Several  more  re- 
lief wells  may  be  necessary  to  ultimately  control 
chloride  contamination  of  the  aquifer.  (Knapp- 
USGS) 
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;ffect  of  method  of  manure  han- 
ging ON  CROP  YIELDS,  NUTRIENT 
RECOVERY  AND  RUNOFF  LOSSES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Agricultural 

Engineering;  and  Wisconsin  Univ.,  Madison.  Dept. 

f  Soils. 

or  primary  bibliographic  entry  see  Field  05E. 
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(EVELOPMENT  OF  A  DIAZINON-DEGRA- 
UNG  BACTERIUM  IN  PADDY  WATER  AFTER 
LEPEATED  APPLICATIONS  OF  DIAZINON, 

uternational    Rice    Research    Inst.,    Los    Banos, 

.aguna  (Philippines). 

I.  Sethunathan,  and  M.  D.  Pathak. 

:an  J  Microbiol.  17  (5):  699-702.  1971. 

ientifiers:      Arthrobacter,     Bacterium,     Brown, 

>egrading,  Development,  Diazinon,  Infect-Drug, 

Jilaparvata-Lugens,  Paddy,  Planthopper,  Rice-M, 

treptomycin. 

I  decline  in  the  brown  planthopper  (Nilaparvata 
jgens)  control  effectivity  of  diazinon  was  noticed 
fter  its  continuous  application  to  rice  paddies  for  3 
/2  yr  at  the  International  Rice  Research  Institute, 
n  a  study  undertaken  to  determine  the  factor  in- 
olved  in  this  decline,  rapid  inactivation  of 
liazinon  was  recorded  within  3-5  days  of  its  incu- 
>ation  with  water  from  a  rice  field  that  received 
everal  applications  of  diazinon.  During  the  same 
leriod,  its  degradation  in  water  from  an  untreated 
ice  field  was  non-significant.  This  indicated  the 
levelopment  of  a  degrading  agent  in  paddy  water 
ollowing  diazinon  treatments.  The  inactivation  of 
liazinon  on  incubation  with  water  from  treated 
ields  was  retarded  if  the  incubation  mixture  was 
terilized  or  kept  anaerobically.  Release  of  14C02 
rom  14C-diazinon  was  rapid  from  water  of  treated 
ields,  but  was  inhibited  when  streptomycin  was 
idded  to  the  system.  A  lag  of  2  or  3  days,  followed 
>y  a  rapid  degradation,  was  generally  evident.  Thus 
hese  data  established  the  fact  that  aerobic  biologi- 
:al  agents,  capable  of  degrading  diazinon  in  paddy 
vater,  develop  after  diazinon  applications.  A  bac- 
erium,  Arthrobacter  sp.,  capable  of  metabolizing 
liazinon  in  the  presence  of  ethyl  alcohol  or  glucose 
was  isolated  from  paddy  water  of  treated  fields. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02909 


\      BIOMETRICAL      ANALYSIS      OF      THE 

DRAGONFLY  ISCHNURA  ELEGANS  (VANDER 

LINDEN)  WITH  SPECIAL  REFERENCE  TO  ITS 

CHLORIDE-TOLERANCE  AND  GENERATION 

NUMBER, 

Ghent  Rijksuniversiteit  (Belgium).  Laboratorium 

roor  Systematiek  Morfologie. 

H.  J.  Dumont,  and  S.  Dumont. 

Biol  Jaarb.  37:50-60.  1969. 

Identifiers:     Biometrical,     Chloride,     Dragonfly, 

Eschnura-Elegans-Elegans,   Generation,   Number, 

Tolerance. 

Four  samples  of  I.  elegans  elegans  are  subjected  to 
a  biometrical  analysis.  All  samples  were  taken  at 
random  from  populations  believed  to  be  normally 
distributed.  Five  measurable  features  have  been 
tested  by  Student's  t.  Over  the  range  covered,  there 
is  no  evidence  for  an  influence  of  osmotic  proper- 
ties in  the  larval  environment  on  biometry  in  the 
adult.  On  the  contrary,  well-marked  differences 
occur  between  spring  and  summer  generations  that 
have  emerged  from  the  same  water  body.  On  com- 
paring all  samples  from  eutrophic  waters  with  the 
one  from  the  oligotrophic  Lago  Maggiore,  a  varia- 
ble number  of  body-differences  are  encountered. 
Though  this  cannot  lead  to  conclusive  results,  it 
must  raise  the  suspicion  of  I.  elegans  elegans  being 
fragmented  up  in  a  large  number  of,  at  least 
phenotypically,  different  populations.  The  implica- 
tions of  such  an  heterogeneity  are  briefly  men- 
tioned.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02922 


LIMNOLOGY  OF  THE  IOWA  REACH  OF  THE 
MISSISSIPPI  RIVER, 

Iowa  Univ.,  Iowa  City.  State  Hygiene  Lab. 


Jack  H.  Gakstatter,  and  Robert  L.  Morris. 
Health  Lab  Sci.  8  (2):  83-88.  1971. 
Identifiers:    City,   Iowa,    Limnology,    Mississippi, 
Reach,  River,  Wastes. 

The  philosophy  of  the  Iowa  Water  Pollution  Con- 
trol Commission  is  to  require  the  degree  of  waste 
treatment  necessary  to  protect  the  highest  water 
uses  in  the  receiving  stream.  This  philosophy  en- 
couraged formation  of  a  Limnology  Division, 
within  the  State  Hygienic  Laboratory,  whose  task 
was  to  conduct  comprehensive  evaluations  of  Iowa 
surface  water  quality.  The  1st  priority  of  this  divi- 
sion was  to  investigate  effects  on  Mississippi  River 
water  quality  of  wastes  produced  by  the  7  largest 
Iowa  cities  located  on  the  river.  All  of  these  cities 
provided  only  primary  waste  treatment.  The  lim- 
nological  investigations  revealed  that  pollution 
could  not  be  proved  by  chemical  data  alone,  how- 
ever, benthological  and  bacteriological  data  in- 
dicated that  pollution  existed  downstream  from  6 
of  these  7  municipal  areas.  This  demonstrated  the 
importance  of  the  biological  approach  to  water 
quality  evaluation.  The  methods  used  in  these  stu- 
dies, the  findings,  and  subsequent  actions  by  the 
Iowa  Water  Pollution  Control  Commission  are 
further  discussed  in  this  paper.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02937 
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REGULATION     OF     STREAMFLOW     (REGU- 
LIROVANIYE  RECHNOGO  STOKA), 

For  primary  bibliographic  entry  see  Field  04A. 
W72-02319 


RESIDUALS-ENVIRONMENTAL  QUALITY 
MANAGEMENT:  A  FRAMEWORK  FOR  POL- 
ICY ANALYSIS, 

Cornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  Environmen- 
tal Engineering. 
D.  P.  Loucks. 

Natural  Resources  Journal,  Vol  11,  No  3,  p  547- 
560,  July  1971.  2  fig,  6  ref. 

Descriptors:  'Environment,  'Management,  'Simu- 
lation analysis,  'Political  constraints,  'Social  ad- 
justments, 'Optimization,  Operations  research, 
Economic  efficiency,  Costs,  Mathematical  models. 
Identifiers:  'Residuals,  'Policy  analysis. 

A  comprehensive  environmental  quality  model  is 
presented  for  use  in  defining  and  evaluating 
specific  residuals  management  policy  alternatives. 
Effective  use  of  such  models  requires  close  ex- 
amination of  the  environmental  consequences  of 
changing  the  manner  and  amounts  of  goods  and 
services  produced  and  consumed,  the  type  and 
quantity  of  residuals  treatment  and  modification 
and  receptor  protection  measures.  Social  and 
political  adjustments  are  emphasized  as  essential 
for  any  significant  improvement  in  environmental 
quality.  The  model  represented  a  static  partial 
equilibrium  analysis.  In  its  present  form  the  model 
could  not  be  solved  because  of  the  nonlinear  aspect 
of  the  residuals  management  problem  and  the  lack 
of  information  regarding  production  functions, 
relating  the  input  of  resources  to  the  production 
and  consumption  of  goods  and  services,  the  genera- 
tion of  residuals,  the  time  and  spatial  patterns  of 
residual  concentrations  in  the  environment,  etc. 
With  regard  to  public  policy  problems,  optimiza- 
tion is  achieved  only  in  relation  to  a  particular  set 
of  technical,  economic,  legal  and  political  assump- 
tions. The  optimum  solution  cannot  be  obtained. 
(Markell-Cornell) 
W72-02354 


STOCHASTIC  PRODUCT  DIFFERENTIATION, 

Hawaii     Univ.,     Honolulu.     Dept.     of     Business 
Economics  and  Quantitative  Methods. 
G.  Thomas,  A.  Whinston,  and  G.  Wright. 


Research  Report,  n.  d.,  19  p.  4  fig,  8  ref.  OWRR  B- 
020-IND(12),  14-31-0001-3080. 

Descriptors:  'Stochastic  processes,  'Optimization, 
'Probability,  'Discriminatory  pricing,  'Risks, 
Elasticity  of  demand,  Supply  contracts,  Manage- 
ment. 

Identifiers:  'Product  differentiation,  Pareto, 
LaG  range. 

Based  on  recognition  of  consumer  reaction  to  the 
possibility  of  excess  demand  for  a  good  contracted 
for,  a  new  theory  of  pricing  and  product  dif- 
ferentiation was  presented.  The  possibility  of  ex- 
cess demand  requires  that  the  probability  of 
delivery  of  a  good  become  a  parameter  in  the  de- 
mand function  of  a  good.  This  creates  new  optimal 
pricing  rules  and  product  differentiation  by  proba- 
bility of  delivery.  The  creation  of  new  goods  known 
as  stochastic  product  differentiation  is  the  most  im- 
portant result  of  recognizing  probability  of  delivery 
as  a  characteristic  of  a  good.  It  provides  an  addi- 
tional decision  variable  thus  allowing  more  latitude 
in  affecting  market  demand  and  ability  to  separate 
the  market  according  to  elasticities  of  demand  rela- 
tive to  probability  of  delivery.  Expected  consumer 
surplus  was  used  to  measure  consumer  welfare 
under  uncertainty  and  expected  profit  measured 
producer  welfare.  The  argument  was  presented 
that  stochastic  product  differentiation,  by  offering 
two  goods  with  two  stated  probabilities  of  delivery, 
increased  both  total  welfare  and  individual  welfare. 
Responsiveness  of  demand  to  availability  of 
delivery  was  used  to  determine  conditions  for 
stochastic  product  differentiation  to  occur.  (Mar- 
kell-Cornell) 
W72-02355 


OPTIMIZATION  OF  POWER  PLANT  COOLING 
WATER  DISCHARGE  IN  STREAMS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemical 

Engineering. 

L.  Fan,  J.  Tseng,  and  C.  Hwang. 

Proceedings  of  the  ASCE,  Journal  of  the  Power 

Division,  Vol  97,  No  P04,  p  841-860,  December 

1971.  6  fig,  1  tab,  43  ref,  3  append. 

Descriptors:         'Optimization,        'Mathematical 

models,  'Biochemical  oxygen  demand,  'Dissolved 

oxygen,  'Cooling  water,  'Thermal  power  plants. 

Pollution  abatement,  Temperature,  Water  quality 

control. 

Identifiers:  Streeter-Phelps. 

Literature  on  the  dynamic  mathematical  models  of 
water  quality  in  streams  and  the  temperature  effect 
on  the  Dissolved  oxygen  and  biochemical  oxygen 
demand  concentrations  was  reviewed.  Using  the 
laws  of  conservation  of  energy  and  mass  and  the 
constitutive  laws  of  rate  and  transport  processes, 
dynamic  nonlinear  mathematical  models  for  pre- 
dicting temperature  distribution  and  water  quality 
were  achieved  and  used  to  determine  the  optimal 
(economically  efficient)  cooling  water  discharge 
policy  of  a  power  plant.  The  optimal  cooling  water 
discharge  policy  was  obtained  by  a  direct  search  on 
the  objective  function  which  was  evaluated  by  solv- 
ing the  system  equations  by  means  of 
quasilinearization  and  implicit  finite  difference 
scheme.  The  policy  will  allow  plant  operation 
without  violating  a  predetermined  stream  quality 
criteria  or  criterion.  A  simultaneous  determination 
was  made  of  the  spatial  distribution  of  temperature 
and  its  temporal  change  and  their  effects  on  the 
BOD  and  DO  distributions  in  a  stream.  (Markell- 
Cornell) 
W72-02356 


SYSTEMS  ANALYSIS  OF  WATER  DISTRIBU- 
TION NETWORKS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

R.  de  Neufville,  J.  Schaake,  Jr.,  and  J.  H.  Stafford. 
Proceedings  of  the  ASCE,  Journal  of  the  Sanitary 
Engineering  Division,  Vol  97,  No  SA6,  p  825-842, 
December  1971.  7  fig,  1  tab,  25  ref. 
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Descriptors:  'Simulation  analysis,  'Computer  pro- 
grams, 'Optimization,  'Design,  'Distribution 
systems,  'Mathematical  models,  'New  York, 
Water  distribution  (Applied),  Water  resources, 
Water  supply,  Tunnel  design. 
Identifiers:  Third  City  Tunnel. 

Engineering  systems  analysis  was  presented  as  a 
procedure  for  integrating  recent  computer 
techniques,  specifically  mathematical  optimization 
and  simulation,  into  civil  engineering.  It  was  sug- 
gested that  the  systems  analysis  of  these  facilities 
changes  the  content  and  manner  of  the  engineering 
design  process  and  overcomes  many  current  limita- 
tions on  the  use  of  computer  techniques.  Specifi- 
cally, the  procedure  explicitly  defines  multiple  ob- 
jectives, uses  mathematical  formulas  or  models  of 
the  networks  in  evaluating  measures  of  effective- 
ness among  several  alternatives,  searches  out  the 
optimal  design  strategies  and  configurations  by  sen- 
sitivity analysis  and  makes  a  distinction  between 
mechanical  evaluations  of  alternatives  and  the 
selection  of  the  preferred  design  which  principally 
involves  judgment  and  value.  The  methodology  was 
applied  to  an  actual  design  problem,  the  planning 
for  the  $  1  billion  Third  City  Tunnel  for  New  York 
City  where  significant  savings  and  increases  in  rela- 
tive effectiveness  were  achieved.  (Markell-Cor- 
nell) 
W72-02357 


PROGRAMMING  APPLICATIONS  TO  THE 
ECONOMIC  PROBLEMS  OF  WATER  QUALITY 
CONTROL, 

Purdue  Univ.,  Lafayette,  Ind. 

D.  E.  Pingry. 

Ph.D.  Thesis,  August  1971,  152  p.  7  fig,  16  tab,  8 

ref.OWRRB-020-IND(9),  14-31-0001-3080. 

Descriptors:  'Mathematical  models,  'Pollution 
abatement,  'Economic  efficiency,  'Cost  alloca- 
tion, 'Simulation  analysis,  'Water  quality  control, 
Basins,  Pricing,  Wastewater  treatment,  Planning. 
Identifiers:  'West  Fork  White  River,  'Streeter- 
Phelps,  'Incremental  cost. 

A  critical  review  of  mathematical  programming 
models  used  to  select  a  least-cost  pollution  abate- 
ment program  is  presented  in  part  one  of  this  four- 
part  thesis.  Using  a  general  model  as  a  guide,  the 
basin  models  are  classified  according  to  objective 
function,  quality  constraints,  solution  technique 
and  treatment  alternatives.  Proposals  are  made  for 
future  research  priorities  after  considering  model 
limitations.  A  large-scale  nonlinear  programming 
model  in  the  second  part  improved  on  earlier 
models  by  considering  more  treatment  alternatives, 
e.g.  regional  treatment  plants,  by-pass  piping  and 
flow  augmentation,  and  by  using  a  nonlinear  quali- 
ty model.  The  details  of  the  nonlinear  algorithm 
used  are  discussed.  The  model  was  applied  to  Indi- 
ana's West  Fork  White  River  basin.  The  third  paper 
presented  a  new  cost  allocation  scheme  based  on 
the  incremental  contribution  of  the  individual  pol- 
luter to  the  total  basin  cost  and  applied  the  scheme 
both  to  the  basin  model  in  the  second  paper  and  the 
West  Fork  White  River.  Heat  pollution  and  its  ef- 
fect on  the  dissolved  oxygen  level  in  a  river  was 
considered  in  the  final  section.  By  using  a  tempera- 
ture decay  equation,  the  Streeter-Phelps  equations 
were  modified  and  applied  to  the  basin  planning 
model.  (Markell-Cornell) 
W72-02358 


DECENTRALIZABILITY  OF  A  STOCHASTIC 
OPTIMIZATION  APPROACH  TO  WATER 
RESOURCE  ALLOCATION, 

Hawaii     Univ.,     Honolulu.     Dept.     of     Business 
Economics  and  Quantitative  Methods. 
G.  Thomas,  A.  Whinston,  and  G.  Wright. 
Research  Report,  n.  d.,  20  p.  4  fig,  7  ref.  OWRR  B- 
020-IND(ll),  14-31-0001-3080. 

Descriptors:  'Stochastic  processes,  'Optimization, 
'Mathematical  models,  'Probability,  'Discrimina- 
tory pricing,  Risks,  Water  resources,  Elasticity  of 
demand,  Supply  contracts. 
Identifiers:  'Pareto,  'Product  differentiation. 


Optimal  pricing  schemes  for  the  allocation  of  water 
resources  among  competing  users  (e.g.  hydroelec- 
tric power,  recreation,  irrigation)  under  uncertain- 
ty are  discussed.  The  objective  was  to  devise  a 
decentralized  method  of  obtaining  a  socially  op- 
timal allocation.  Optimal  decentralization  was  ac- 
complished by  pricing  for  contingent  outcomes.  A 
price  gives  the  potential  user  a  certain  flow  at  a 
fixed  quality  or  a  penalty  fee  is  paid.  Competing 
users  could  be  sold  different  contracts  that  vary  in 
terms  of  the  minimum  (or  maximum)  flow  guaran- 
teed and  the  penalty  offered  for  nonperformance. 
A  stochastic  optimization  programming  model  in- 
volving two  users  of  an  uncertain  water  resource 
was  presented.  Stochastic  product  differentiation 
was  shown  to  be  Pareto  superior  to  a  uniform  con- 
tract for  all  users  since  the  welfare  of  both  the 
reservoir  manager  and  the  water  users  was  in- 
creased by  product  differentiation  according  to 
probability  of  delivery  and  associated  penalty  cost. 
Prices  and  markets  optimized  the  allocation 
processes.  (Markell-Cornell) 
W72-02359 


USE  OF  SYSTEMS  ANALYSIS  IN  THE 
DEVELOPMENT  OF  WATER  RESOURCES 
MANAGEMENT  PLANS  FOR  NEW  YORK 
STATE,  ADDENDUM, 

New  York  State  Dept.  of  Environmental  Conserva- 
tion, Albany.  Bureau  of  Water  Resources  Planning. 
C.  S.  Liu,  L.  Brennan,  and  A.  C.  Tedrow. 
Available  from  the  National  Technical  Information 
Service  as  PB-205  281,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Research  Report,  July  1971,  16  fig, 
5  tab,  3  ref.  OWRR  C-l  126  (No  1586)  (2). 

Descriptors:  'Simulation  analysis,  'Water 
resources  management,  'Linear  programming, 
'Flood  control,  'Reservoir  storage,  Synthetic 
hydrology,  Risk,  Frequency  analysis,  New  York. 
Identifiers:  'Oswego  River  Basin,  Minimax  search 
technique. 

This  report  extended  an  earlier  report  whose  objec- 
tive was  to  develop  tools  of  systems  analysis  for  use 
in  New  York  State's  water  resources  planning.  A 
systems  analysis  approach  to  allocate  flood  control 
storages  from  the  lakes  and  reservoirs  of  the 
Oswego  River  System  was  investigated.  The  linear 
programming  technique  used  generated  a  flood 
control  utility  measuring  function  to  the  monthly 
operations  model  which  indicated  the  available 
storage  for  conservation  purposes.  A  new  simula- 
tion program  was  developed  which  considered  al- 
ternative systems  operating  rules  and  other  system 
configurations.  A  simulation  analysis  studied  the 
Oswego  system's  ability  to  meet  projected  water 
demands.  A  systems  functional  evaluation  included 
actual  water  deliveries  and  shortages  and  stage 
frequency  distributions.  A  single  reservoir  opera- 
tions analysis  provided  a  tool  in  assisting  project 
analysis  of  small-scale  development  in  the  Oswego 
Basin  study.  Uncertainty  in  reservoir  operations 
was  assessed  and  the  size  of  the  reservoir  storage 
capacity  estimated  using  synthetic  hydrology. 
Frequency  analysis  based  on  fixed  period  of  obser- 
vation was  emphasized.  Applications  to  the 
Oswego  River  Basin  were  presented.  An  essential 
element  in  this  study  was  the  system  continuity 
equation—an  important  relation  which  accurately 
and  quantitatively  described  how  various  system 
variables  interact.  (See  also  W71-08185  and  W71- 
08186)  (Markell-Cornell) 
W72-02361 


A  SPATIAL  ALLOCATION  MODEL  FOR  PRO- 
JECTED OUTDOOR  RECREATION  DEMAND: 
A  CASE  STUDY  OF  THE  CENTRAL  UPSTATE 
NEW  YORK  REGION, 

M.  E.  Tadros,  and  R.  J.  Kalter. 

Research  report,  Jan  1971.  78  p,  30  tab,  2 1  ref. 

Descriptors:  'Recreation  demand,  'Future 
planning  (Projected),  'Linear  programming, 
'Recreation  facilities,  'New  York,  'Spatial  dis- 
tribution, Boating,  Sport  fishing,  Camping, 
Swimming,  Economic  justification. 


The  allocation  model  presented  spatially  links  pro- 
jected market  demand  for  specific  outdoor  water 
recreation  activities  to  the  existing  and  potential 
supply.  After  several  approaches  to  the  spatial  allo- 
cation problem  were  reviewed,  a  linear  pro- 
gramming model  which  simultaneously  handles 
projected  demand  by  occasion  type,  capacities  of 
potentially  visited  recreation  zones,  and  time, 
distance  and  cost  considerations  was  formulated. 
Constraints  of  the  model  were  postulated  to  ensure 
compatibility  between  its  results  and  the  parame- 
ters used  in  demand  projection.  The  objective  func- 
tions set  forth  were  to  minimize  total  travel  time, 
distance  and  cost  while  maximizing  the  quality  of 
the  sites.  The  model  was  solved  according  to  these 
objectives  for  swimming,  boating,  fishing  and 
camping  in  Upstate  New  York.  Additional  capacity 
is  needed  by  1985  for  swimming  and  boating  while 
excess  capacity  exists  for  camping.  Fishing  capacity 
demand  and  supply  is  close  to  equilibrium.  Solution 
values  determine  requirements  for  additional  'in- 
stant capacity'  and  translate  these  requirements 
into  physical  facility  needs.  Model  performance 
was  judged  at  the  conceptual  level  and  on  the 
adequacy  of  available  data.  Sensitivity  analyses  can 
be  easily  performed.  Model  solutions  provide  valu- 
able data  and  improve  the  decision-making  process 
but  do  not  give  final  economic  justification. 
( Haugh- Wisconsin ) 
W72-02441 


ARIZONA'S  WATER  ALLOCATION  STUDY: 
AN  ECONOMIC  PLANNING  REVIEW. 

Arizona  State  Dept.  of  Economic  Planning  and 
Development.  Phoenix. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  193,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Arizona  Dept  of  Economic  Planning 
and  Development,  Phoenix,  Arizona,  June,  1971. 
19  p,  8  ref. 

Descriptors:   'Input-output  analysis,   'Hydrologic 
aspects,  'Water  allocation  (Policy),  Linear  pro- 
gramming, Arizona. 
Identifiers:  Central  Arizona  project. 

The  Arizona  water  allocation  study  which  provides 
for  rational  planning  and  managment  in  the  alloca- 
tion of  water  from  the  Central  Arizona  Project  is 
described.  This  project  will  transmit  water  from  the 
Colorado  River  to  the  heartland  of  Arizona.  In 
order  to  maximize  gross  state  product,  a  model  was 
developed  to  most  efficiently  allocate  the  Project's 
estimated  increment  of  1.2  million  acre-feet  of 
water.  This  model  is  the  synthesis  of  an  input-out- 
put model  dealing  with  the  economic  structure  of 
the  state  and  an  engineering  model  depicting  the 
hydrologic  network  of  the  state.  The  latter  encom- 
passes all  water-related  physical  elements  as  well  as 
their  economic  costs,  and  determines  the  most 
economic  water  supply  for  a  given  geographic  area, 
be  it  local  surface  supplies,  local  groundwater  or  in- 
terbasin  transfers.  The  interface  of  these  two 
models  is  a  linear  programming  technique  which 
( 1 )  examines  alternative  production  patterns  which 
are  consistent  with  the  economic  and  engineering 
constraints  and  (2)  allocates  Arizona's  water  in  a 
manner  that  maximizes  value  added.  (Wade- 
Wisconsin) 
W72-02444 


ON    THE    ECONOMIC    IMPACT    OF    LARGE 
DIVERSIONS  OF  SNAKE  RIVER  WATERS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Mathe- 
matics;  and    Washington    State    Univ.,    Pullman, 
Washington.  Water  Research  Center. 
C.  B.  Millham,  and  R.  A.  Russell. 
Water  Resources  Bulletin,  Vol  7,  No  5,  p  925-934, 
October,  1971.  2  fig,  3  tab,  8  ref. 

Descriptors:    'Diversion,    'Inter-basin    transfers, 
'Associated    costs,    'Damages,    Pollution    abate- 
ment, Environmental  effects,  Hydroelectric  power, 
Dynamic  programming,  Columbia  River. 
Identifiers:  Snake  River. 
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While  the  economic  benefits  of  the  Columbia  and 
Snake  Rivers  are  probably  innumerable,  a  few  of 
the  benefits  would  include  water  for  consumption, 
pollution  abatement,  recreation,  navigation,  power 
generation,  irrigation,  and  fisheries.  The  possibility 
that  some  of  this  water  might  be  diverted  to  other 
geographical  areas  raises  the  need  for  some  sort  of 
assessment  of  the  magnitude  of  economic  losses 
that  would  be  sustained  by  such  a  diversion.  Thus,  a 
dynamic  programming  model  is  used  to  assess  the 
economic  losses  from  a  number  of  differing 
volumes  of  diversion,  removed  from  the  Snake 
River  at  a  point  above  Brownlee  Dam,  for  a  year 
having  the  low-flow  characteristics  of  the  period 
May  1928-April  1929.  Continuous  diversion  was 
found  to  be  substantially  more  costly  than  discon- 
tinuous diversion.  The  estimated  losses  apply  only 
to  water  used  for  power  generation  or  pollution 
abatement;  thus,  the  entire  true  loss  from  diversion 
is,  at  best,  substantially  underestimated.  (Settle- 
Wisconsin) 
W72-02448 


ROLE  AND  FUNCTION  OF  SYSTEMS  ANALY- 
SIS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-02482 


CHAPTER  XII  -  VARIATIONS  IN  SELECTED 
PARAMETERS, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  131-152.  23  tab,  15  ref. 

Descriptors:  Variability,  *Costs,  *Biochemical 
oxygen  demand,  *Storage,  Flow,  Dissolved  oxygen, 
Economics,  Recirculated  water,  Sewerage,  Popula- 
tion, Pollution  abatement,  Environment,  Planning, 
Decision  making. 

Identifiers:  *  Parameters,  *  Variations,  Annual  fac- 
tor, Instream  quality,  Environmental  pollution,  En- 
vironmental improvements,  Policy-making. 

The  basic  model  is  based  on  a  2  percent  chance  of 
flow  deficiency,  an  annual  factor  of  0.0425,  and  an 
instream  quality  standard  of  4  mg/1  of  dissolved  ox- 
ygen. This  chapter  examines  the  effect  of  changing 
one  or  more  of  these  parameters,  while  the  under- 
lying economic  conditions  are  kept  unchanged. 
The  costs  of  existing  storage,  recirculation,  and  col- 
lection (sewerage)  are  invariant.  Therefore,  'total 
costs'  refers  to  costs  of  treatment  (BOD)  plus  new 
storage,  unless  it  is  otherwise  indicated.  Single 
variations  of  the  parameters  of  chance  of  deficien- 
cy, the  annual  factor,  and  dissolved  oxygen  are 
discussed  and  evaluated.  Further  combined  varia- 
tions of  reduction  in  industrial  waste  output,  recir- 
culation of  municipal  coastal  intake,  reservation  of 
water  for  recreation,  and  regional  characteristics 
are  discussed.  Rather  than  becoming  engaged  in 
freshwater  manufacture  and  movement,  the 
authors  conclude  that  attention  should  be  diverted 
to:  (1)  stabilization  of  population,  and  (2) 
redirection  of  the  national  bill  of  goods  away  from 
water-using,  and  water-polluting  goods  and  ser- 
vices. If  the  present  trends  of  environmental  pollu- 
tion continue,  it  will  cost  a  lot  of  money  to  make 
any  substantial  environmental  improvements. 
( Strachan-Ch  icago ) 
W72-02606 


THE  OUTLOOK  FOR  WATER, 

New  Mexico  Univ.,  Albuquerque. 
N.  Wollman,  and 

The  Johns  Hopkins  Press  for  Resources  for  the  Fu- 
ture, Inc.,  Baltimore.  1971.  286  p.  7  fig,  237  tab,  6 
append.  OWRR  B-007-N  MEX  (2). 

Descriptors:  'Management,  'Water  resources 
development,  'Planning,  'Decision  making,  'Fu- 
ture planning  (Projected),  'Economics,  Water 
supply,  Water  quality,  Supply,  Demand,  Regional 
analysis,  Model  studies,  Aesthetics,  Population, 
Water  users,  Flow,  Costs. 


Identifiers:  'Projections,  'Comprehensive  projec- 
tions, 'Systematic  economic  model,  'Policy-mak- 
ing, 'Economic  activity,  National  analysis,  Coeffi- 
cients, Withdrawal  uses,  Water  uses. 

The  study  seeks  to  develop  a  systematic  economic 
model  that:  ( 1 )  recognizes  the  regional  aspects  of 
the  water  problem  yet  yields  a  national  perspective, 
(2)  permits  aggregation  of  demand  and  supply  into 
usefully  parallel  concepts,  (3)  takes  into  account 
the  fugitive  and  probabilistic  characteristics  of 
supply  as  well  as  the  interdependence  between 
supply  and  demand,  and  (4)  identifies  important 
choices  to  be  made  and  tensions  to  expect  within 
and  among  water  resource  regions.  Another  impor- 
tant aspect  of  this  study  is  the  concern  for  the  in- 
corporation of  aesthetic  judgements  within  the 
body  of  an  economic  analysis  of  water  resources. 
The  authors  maintain  that  there  is  an  urgent  need 
for  well-developed  techniques  of  comprehensive 
projection  for  future  water  supplies  and  require- 
ments, so  that  wise  planning  of  water  resources  will 
become  a  reality.  The  book  is  divided  into  two 
major  parts.  The  first  part  describes  the  study 
briefly  in  terms  of  the  conceptualization  of  the 
problem  and  the  approach  to  it,  the  basic  model 
and  variations  upon  it,  a  summary  of  findings,  and 
discussion  of  policy  issues  and  research  priorities. 
The  second  part  presents  more  detail  in  the  form  of 
projections  for  population  and  economic  activity  to 
the  year  2020,  coefficients  of  water  use  and 
withdrawal  uses,  water  quality,  water  supply  and 
the  costs  of  flow,  short-term  tertiary  treatment,  and 
variations  in  selected  parameters  of  the  basic 
model.  (Strachan-Chicago) 
W72-02615 


CHAPTER     III     -     A     SUMMARY     OF     THE 
FINDINGS, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02617 


CHAPTER  II  -  THE  BASIC  MODEL  AND  ITS 
VARIATIONS, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore.  1971.  p  6-17.  2  fig,  13  ref.  OWRR 

B-007-NMEX(2). 

Descriptors:  'Water  resources  development, 
'Water  supply,  'Water  demand,  'Economics, 
'Model  studies,  Planning,  Decision  making,  Re- 
gional analysis,  Supply,  Demand,  Water  require- 
ments. 

Identifiers:  'Economic  model,  'Water  use,  'Water 
resource  region,  Incorporation,  National  analysis, 
Deficit  and  surplus,  Comprehensive  projections. 

The  five  essential  steps  in  this  economic  model  are 
outlined.  Attention  is  confined  to  the  forty-eight 
contiguous  states  and  restricted  definitions  of  'sup- 
ply' and  'demand'  are  maintained.  (1)  The  supply 
of  fresh  water  for  each  of  the  twenty-two  water 
resource  regions  is  calculated  at  three  levels  -  the 
flow  that  can  be  depended  on  98  percent,  95  per- 
cent, and  90  percent  of  the  time.  (2)  Water 
'requirements'  for  each  of  the  regions  are  estimated 
for  the  years  1980,  2000,  and  2020.  (3)  Estimates 
of  supplies  are  compared  with  the  requirements  of 
each  region.  (4)  Three  alternative  types  of  pro- 
grams for  meeting  indicated  regional  deficits  are 
developed  and  their  estimated  costs  compared.  The 
alternative  programs  are  based  on:  (a)  minimum 
levels  of  treatment,  (b)  minimum  storage,  (c) 
minimum  cost.  The  limitations  and  deficiencies  of 
this  model  are  discussed  in  detail.  The  authors  in- 
dicate seven  uses  of  this  study.  ( 1 )  It  incorporates 
many  bits  of  information  into  a  decision 
framework.  (2)  It  incorporates  quality  considera- 
tions into  a  consistent  set  of  statistics  on  regional 
requirements.  (3 )  It  permits  a  view  of  water  both  as 
a  national  and  a  regional  resource.  (4)  It  reveals  a 
range  of  possible  behavior  and  various  bases  for  ac- 
tion regarding  water  resource  use  and  supply.  (5)  It 
can  forecast  the  location  aid  magnitude  of  water 
deficits  and  surpluses.  (6)  It  can  indicate  mag- 


nitudes of  investment  likely  to  be  required.  (7)  It 
will  point  the  way  to  more  comprehensive  and 
refined  projections  of  water  supply  and  demand. 
( Strachan-Chicago ) 
W72-02618 


RESOURCE     INVESTMENTS,     IMPACT     DIS- 
TRIBUTION, AND  EVALUATION  CONCEPTS, 

Cornell  Univ.,  Ithaca,  NY. 

R.  J.  Kalter,  and  T.  H.  Stevens. 

American  Journal  of  Agricultural  Economics,  Vol 

53,  No  2,  p  206-215,  May,  1971.  10tab,32ref. 

Descriptors:  'Resource  development,  'Planning, 
'Economic  impact,  Cost-benefit  analysis,  Mathe- 
matical models,  West  Virginia. 
Identifiers:  'Income  distribution,  'Equity  con- 
sequences, Stonewall  Jackson  Reservoir  (West  Vir- 
ginia). 

Evaluation  of  alternative  proposals  for  governmen- 
tal resource  investment  has  normally  not  been  car- 
ried out  within  a  multiobjective  framework.  The 
single-valued  objective  function  of  national 
economic  efficiency  has  been  the  mainstay  of 
governmental  analysis.  As  a  step  toward  correcting 
this  shortcoming,  a  model  designed  to  facilitate  the 
measurement  and  evaluation  of  equity  con- 
sequences of  government  programs  is  specified  and 
applied  to  a  case  study.  The  model  can  be  used  in 
conjunction  with  different  equity  classifications, 
but  the  case  study  considers  only  the  personal  in- 
come distribution  consequences  of  the  proposed 
multipurpose  Stonewall  Jackson  Reservoir  in  West 
Virginia.  This  trial  application  of  the  equity  model 
suggests  that  the  project  would  have  a  positive  ef- 
fect on  all  income  classes  in  the  defined  region 
because  the  region  would  not  be  required  to  pay 
even  a  major  share  of  the  costs.  This  is  true  even 
though  the  project  from  the  national  efficiency 
viewpoint  is  inefficient.  Furthermore,  the  project 
would  result  in  a  slight  distributional  effect  in  favor 
of  the  lower  income  group  even  though  the  relative 
distribution  of  benefits  would  tend  to  favor  the 
middle  income  group.  (Settle-Wisconsin) 
W72-02641 


ZERO  POLLUTION:  A  TRADEOFF  ANALYSIS, 

Boston  Univ.,  Mass. 

R.  Jackson. 

The  Southern  Economic  Journal,  Vol  38,  No  1,  p 

97-100, July,  1971.  2  fig,  I  tab,7ref. 

Descriptors:    'Pollution  abatement,   'Legislation, 
'Welfare  (Economics),  Taxes,  Social  impact. 
Identifiers:  'Pollution  control,  'Consumer's  sur- 
plus, 'Producer's  surplus,  Polluters. 

The  two  main  approaches  to  pollution  control  in- 
volve either  a  corrective  tax  equal  to  the  marginal 
damage  caused  by  the  pollution,  or  rigid  legal  stan- 
dards to  which  polluters  must  comply.  Pollution 
control  by  decree  may  create  nonoptimalities,  but 
on  balance  may  be  preferred  when  the  costs  of  esti- 
mating and  collecting  corrective  taxes  are  con- 
sidered. A  model  developed  to  evaluate  possible 
decree-associated  nonoptimalities  shows  that  ( 1 ) 
market  power  tends  to  reduce  the  acceptable  costs 
of  eliminating  pollution  entirely  though  when  in- 
dustry demand  is  inelastic  the  fact  that  the  industry 
is  not  perfectly  competitive  is  not  a  significant  con- 
sideration; (2)  the  elasticity  of  demand  is  an  impor- 
tant factor  in  determining  these  critical  costs  and 
the  direction  of  its  effect  is  dependent  on  market 
structure;  (3)  in  competitive  markets  or  where 
market  power  is  low  relative  to  the  damage  caused 
by  the  externality,  the  cost  per  unit  of  output 
required  to  eliminate  pollution  can  be  greater  than 
the  damage  per  unit  of  output  imposed  on  others 
and  still  result  in  a  welfare  gain  to  society.  (Settle- 
Wisconsin) 
W72-02646 


THE  OPPORTUNITY  COST  OF  POLLUTION 
ABATEMENT  IN  A  STEADY-STATE  EXPAND- 
ING ECONOMY, 

Arizona  Univ.,  Tuscon. 
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F.  J.  Alessio. 

The  Annals  of  Regional  Science,  Vol.  5,  No.  1,  p 

84-92,  June,  1971. 4  fig,  3  ref. 

Descriptors:  'Pollution  abatement,  'Estimated 
benefits,  'Mathematical  models,  Environmental  ef- 
fects, Economics,  Tangible  benefits,  Intangible 
benefits. 

Identifiers:  'Economic  growth,  'Opportunity 
costs,  Environmental  quality,  Steady-state  econo- 
my. 

A  neo-classical  one-sector  growth  model  is  utilized 
to  show  the  simple  theoretical  impact  of  pollution 
abatement  on  the  performance  of  the  economy 
over  time,  and  to  identify  the  opportunity  cost  of 
preventing  environmental  deterioration.  A  com- 
parison of  two  growth  models,  one  with  pollution 
and  one  without,  suggests  that  some  consumption 
of  the  homogeneous  commodity  must  be  foregone 
as  a  result  of  the  anti-pollution  measures.  This  lost 
consumption  is  the  opportunity  cost  to  society  of 
improving  and  maintaining  the  quality  of  the  en- 
vironment. Opportunity  cost  is  not  a  measure  of  the 
net  cost  to  society  of  forestalling  environmental 
deterioration;  it  simply  represents  the  additional 
amount  of  the  homogeneous  commodity  that 
society  could  have  consumed  had  it  been  willing  to 
endure  environmental  deterioration.  The  theoreti- 
cal measure  of  the  net  benefit  to  society  is  the 
psychic  satisfaction  gained  from  the  clean  environ- 
ment less  the  satisfaction  loss  associated  with  the 
opportunity  cost.  It  may  not  be  positive  in  all  cases. 
(Settle-Wisconsin) 
W72-02656 

6B.  Evaluation  Process 


ANALYSIS  OF  ALTERNATIVE  PROCEDURES 
FOR  THE  EVALUATION  OF  AGRICULTURAL 
FLOOD  CONTROL  BENEFITS,  VOLUME  II, 

Economic  Research  Service,  Washington,  D.  C. 
D.  Piper,  A.  R.  Strohbehn,  and  B.  R.  Boxley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Va.,  22151,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Army  Corps  of  En- 
gineers Institute  for  Water  Resources  Report  IWR- 
7 1  -4,  July  1 97 1 .  1 1 7  p,  26  tab,  2  append. 

Descriptors:  'Flood  damage,  'Agricultural 
watersheds,  'Flood  protection,  'Benefits,  'Model 
studies,  Land  use.  Land  appraisal,  Land  manage- 
ment, Project  benefits,  Economics,  Linear  pro- 
gramming, Mathematical  studies,  Costs. 
Identifiers:  Land  value,  Flood  risks. 

Alternative  methodologies  to  the  frequency- 
damage  procedure  for  estimating  agricultural  crop 
flood  control  benefits  are  evaluated.  An  extension 
of  the  Economic  Research  Service  Regional  Linear 
Programming  model  to  the  case  of  project  analysis 
was  made.  The  RLP  model  operates  in  the  same 
way  as  a  basin  wide  firm  and  estimates  the  change 
in  production  costs  (out  of  pocket  cost)  as  flood 
protection  measures  are  provided.  Efficiency 
benefits  are  equal  to  decreases  in  production  costs, 
since  output  is  held  constant.  Critical  assumptions 
and  several  major  empirical  problems  encountered 
during  the  study  are  discussed.  A  synopsis  is  made 
of  the  utility  of  the  land  value  approach,  the  re- 
gional linear  programming  approach  and  the 
frequency-damage  approach.  ( Woodard-USGS) 
W72-02269 


AGRICULTURAL  FLOOD  CONTROL 

BENEFITS  AND  LAND  VALUES. 

Corps  of  Engineers,  Alexandria,  Va.  Inst,  for  Water 
Resources. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Va.,  22151,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Army  Corps  of  En- 
gineers Institute  for  Water  Resources  Report  IWR 
71-3,  June  1971.  178  p,  2  fig,  20  tab,  7  append. 

Descriptors:  'Flood  control,  'Agricultural 
watersheds,   'Benefits,  'Flood  protection,  'Mis- 


souri River,  Reviews,  Theoretical  analyses,  Regres- 
sion analysis,  Hydrology,  Runoff,  Drainage,  Topog- 
raphy, Mathematical  studies. 

Identifiers:  'Missouri  River  basin,  'Wabash  River 
basin,  Land  values. 

This  monograph  presents  the  experience  which  the 
Institute  for  Water  Resources  has  accumulated 
through  two  detailed  and  carefully  controlled  ap- 
plications of  a  land  value  approach  to  estimate  the 
benefits  accruing  to  the  agricultural  sector  from 
flood  control  projects.  Treatment  of  both  the 
theoretical  basis  and  practical  applications  are  in- 
cluded. The  main  concern  is  with  a  rather  detailed 
exposition  of  the  statistical  analysis  of  areas  in  the 
Wabash  and  Missouri  River  Basins.  In  this  respect 
it  is  written  primarily  for  use  at  the  field  levels  of 
the  Corps  of  Engineers  to  serve  as  a  guide  to  the 
use  of  the  approach  in  terms  of  the  types  of  data 
required,  the  form  of  the  data  for  use  in  the  regres- 
sion model,  and  the  interpretation  of  the  estimated 
regression  model.  (Woodard-USGS) 
W72-02270 


WATER  RESOURCES  PLANNING  IN  URBAN 
DEVELOPMENT, 

Wapora,  Inc.,  Washington,  D.  C. 

B.  Baratz,  and  B.  J.  Wachter. 

Available  from   NTIS,  Springfield,  Va.  22151   as 

PB-200    085,    $3.00    in    paper    copy,    $0.95    in 

microfiche.  Completion  Report,  1971,  151  p,  18 

fig,  7  tab,  50  ref,  7  append.  OWRR  C-2130  (No. 

3368)  (I). 

Descriptors:  'Urban  renewal,  'Water  supply, 
'Water  demand,  'Water  users,  'City  planning, 
'Long-term  planning,  'Multiple-purpose  projects, 
'Optimum  development  plans,  'Recreational  de- 
mand, area  redevelopment,  Zoning,  Planning, 
Local  governments.  Water  rates,  Water  costs,  Dis- 
trict of  Columbia. 

Identifiers:  'Washington,  D.C.,  'Fire  flow  regula- 
tions, 'MAIN  II  Computer  progrNm,  non-potable 
water  usage. 

The  study  covered  a  detailed  investigation  of  water 
resource  planning  in  the  Southwest  Urban  Renewal 
Project  of  Washington,  D.  C.  This  entailed  con- 
sideration of  institutional,  financial,  and  recrea- 
tional aspects  of  water  resources  as  well  as  en- 
gineering details.  A  recent  systems  methodology 
available  for  computing  water  requirements  in 
urban  areas  was  utilized  as  a  means  of  testing  its 
validity  in  the  Southwest  project.  From  a  com- 
prehensive survey,  additional  cities  with  extensive 
urban  renewal  activity  were  selected  and  visited. 
Data  from  these  cities  were  compared  to  the 
Washington,  D.C.  information.  The  results  were  in- 
corporated into  a  series  of  guidelines  for  both 
urban  and  utilities  planners.  Some  of  the  areas 
identified  as  needing  further  consideration  include: 
( 1 )  Greater  exposure  of  utility  engineers  to  the 
systems  engineering  studies  for  metropolitan  water 
planning;  (2)  Greater  attention  to  recreational 
aspects  of  water  resources  planning  ( 3 )  Reconcilia- 
tion of  the  difference  between  urban  renewal  and 
city  planning  personnel;  (4)  Examination  of  fire 
flow  requirements  for  urban  renewal  projects;  (5) 
Consideration  of  alternative  methods  of  using  non- 
potable  water  for  such  purposes  as  sprinkling,  toilet 
flushing,  fire  requirements,  etc.  Although  urban 
renewal  does  not  represent  an  engineering  chal- 
lenge for  water  supply,  further  attention  is  needed 
to  ascertain  what  efficiencies  and  economies  might 
be  effected  by  more  detailed  attention  to  planning 
inner-city  renewal. 
W72-02294 


A  STUDY  OF  PUBLIC  ATTITUDES  AND  MUL- 
TIPLE OBJECTIVE  DECISION  CRITERIA  FOR 
WATER  POLLUTION  CONTROL  PROJECTS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Industrial 

and  Systems  Engineering. 

Gerald  J.  Thuesen. 

Available  from  the  National  Technical  Information 

Service  as  PB-205  181,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Environmental  Resources  Center, 


Georgia  Institute  of  Technology,  Report  ERC- 
1 07 1 ,  October  1 97 1 .  70  p,  8  fig,  3  tab,  40  ref,  2  ap- 
pend. OWRR  A-028-GA  ( 1 ). 

Descriptors:  'Attitudes,  'Public  behavior, 
•Behavioral  measurement,  'Decision  making,  Per- 
formance measurement,  Assessment  structure.  So- 
cial aspects,  Social  impact.  Economic  impact, 
Water  management. 

Quantitative  methods  for  translating  public  at- 
titudes and  conceptions  about  water  quality  into 
criteria  that  would  be  useful  for  evaluating  alterna- 
tive courses  of  action  in  planning  water  quality  con- 
trol projects  were  investigated  with  an  objective  of 
providing  the  decision-maker  more  useful  and  ob- 
jective information.  This  objective  was  accom- 
plished by  developing  an  assessment  structure  for 
quantitatively  measuring  the  impact  of  water  quali- 
ty, measuring  the  value  of  information  obtained  in 
the  assessment  structure,  and  assessing  preferences 
among  alternative  actions  in  planning  water  quality 
control  projects.  Primarily,  the  emphasis  of  the 
research  is  to  identify  and  quantify  the  non-mone- 
tary factors  of  water  quality  which  have  an  impact 
on  the  public.  A  systematic  procedure  for  develop- 
ing a  multiple  objective  assessment  structure  is 
presented  so  that  water  quality  can  be  incorporated 
into  the  planning  process  as  a  multivariate  con- 
sideration. (Con way-Georgia  Tech) 
W72-02360 


INTERBASIN       TRANSFERS       OF       WATER, 
ECONOMIC  ISSUES  AND  IMPACTS, 

Colorado  Univ.,  Boulder.  Dept.  of  Economics;  and 

Minnesota       Univ.,       Minneapolis.       Dept.       of 

Economics. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-02436 


UPPER  MISSISSIPPI  RIVER  COMPREHENSIVE 
BASIN  STUDY,  APPENDIX  P,  VOLUME  VIII, 
ECONOMIC  BASE  STUDY  AND  PROJEC- 
TIONS, 1970. 

Corps  of  Engineers,  Chicago,  III.  North  Central 
Div. 

194P.61  FIG,  107  TAB. 

Descriptors:  'Future  planning  (Projected),  'Water 
resources  development,  'Water  requirements, 
'Mississippi  River  Basin,  'Economics,  Employ- 
ment, Income,  Industrial  production,  Human  popu- 
lation. 
Identifiers:  'Economic  changes,  Personal  income. 

As  one  of  the  nine  appendices  to  a  comprehensive 
study  of  the  Upper  Mississippi  River  Basin,  this  re- 
port develops  the  necessary  information  regarding 
future  economic  and  demographic  changes  in  the 
Basin  to  serve  as  a  guide  in  projecting  future  water 
requirements  and  developing  a  water  resource 
plan.  Trends  and  projections  of  these  changes  are 
developed  for  the  Nation,  Multistate  Region,  the 
Basin,  Economic  Subregions  and  Plan  Areas,  ac- 
companied by  an  analysis  of  their  interrelation- 
ships. Four  economic  parameters  serve  as  the  basis 
for  these  projections:  population  (farm  versus  non- 
farm),  employment  (for  major  industry  groups), 
production  (in  agriculture,  minerals,  forestry  and 
electric  power)  and  personal  income.  Based  on 
these  criteria,  it  was  concluded  that  the  Upper  Mis- 
sissippi River  Basin  is  expected  to  continue  to  grow 
at  a  more  rapid  pace  than  its  multistate  area,  but 
slightly  less  than  the  national  pace.  The  final  sec- 
tion of  the  report  summarizes  the  approaches  used 
in  applying  this  information  to  water  resource 
planning  by  the  study's  many  participants.  (Haugh- 
Wisconsin) 
W72-02439 


ECONOMY  ASPECTS  OF  DESALTING  APPLI- 
CATION, TULAROSA  BASIN  OF  NEW  MEX- 
ICO, 

New  Mexico  State   Univ.,  University  Park.   New 
Mexico  Water  Resources  Research  Inst. 
H.R.Stuky. 
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Water  Resources  Bulletin,  Vol7,No5,p913-919, 
October  197 1 .  2  fig,  2  tab,  5  ref. 

Descriptors:  *  Desalination,  *Groundwater  basins, 

•Groundwater,    *Saline    water,    Water    demand. 

Water     supply,     Project     feasibility,     Estimated 

benefits. 

Identifiers:  Alamogordo  (New  Mexico). 

The  fresh  water  requirements  of  the  residents  of 
New  Mexico's  Tularosa  Basin  are  presently  met  by 
water  piped  from  either  Bonito  Lake  or  Alamo 
Canyon.  This  water  is  of  good  quality,  but  the 
supply  from  these  sources  is  limited.  Consequently, 
a  three-pronged  research  project  designed  to 
analyze  the  feasibility  of  desalting  the  Tularosa 
Basin's  saline  groundwater  was  organized  through 
the  Water  Resources  Research  Institte.  If  desalting 
were  feasible,  the  Basin  could  utilize  at  least  some 
of  the  estimated  150,000,000  acre-feet  of  saline 
water  it  has  in  groundwater  storage.  Initially  five 
sites  were  selected  as  areas  for  study;  however,  as 
the  research  and  investigation  continued,  all  but 
two  sites  were  eliminated  from  consideration  for 
more  detailed  analysis.  These  two  sites,  near 
Alamogordo,  New  Mexico,  represent  possible  loca- 
tions for  well  fields.  Samplings  from  the  sites  in- 
dicate that  the  water  ranges  from  2,140  to  1 1,640 
milligrams  per  liter  total  dissolved  solids  at  one  site, 
and  1,510  to  6,464  at  the  other  site.  At  both  sites 
the  water  is  very  high  in  sulfate  content.  Brine 
disposal  areas  for  both  proposed  locations  are 
available  and  present  no  special  problems.  (Settle- 
Wisconsin) 
W72-02447 


ECONOMIES  ASSOCIATED  WITH  SIZE  OF 
WATER  UTILITIES  AND  COMMUNITIES 
SERVED  IN  NEW  HAMPSHIRE  AND  NEW  EN- 
GLAND, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 

and  Environmental  Resources. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-02451 


RECREATIONAL  PARKS  AND  BEACHES: 
PEAK  DEMAND,  QUALITY  AND  MANAGE- 
MENT, 

California  Univ.,  Davis. 

K.  D.  Goldin. 

Journal  of  Leisure  Research,  Vol  3,  No  2,  p  81- 

107, 1971.  8  fig,  3  tab,  31  ref. 

Descriptors:  *Beaches,  *Parks,  'Resource  alloca- 
tion, 'Recreation  demand,  'Cost-benefit  analysis, 
Recreation  facilities,  Pricing,  Land  use,  Manage- 
ment. 

There  are  three  persistent  and  related  problems  at 
user-oriented  state  parks  and  beaches.  First,  user 
demand  varies  tremendously,  with  peak  demand 
during  the  summer  season  and  on  weekends  and 
holidays.  A  second  problem  involves  both  the 
quality  level  and  the  extent  of  quality  diversity. 
Quality  aspects  include  use  intensity,  improve- 
ments, proximity  to  users,  and  'availability.'  The 
third  problem  is  management,  its  methods  and  in- 
centives. Through  the  use  of  rules  like  first-come- 
first-served  and  seasonal  use  limits,  the  present 
system  of  state  parks  and  beaches  achieves  a 
satisfactory  solution  to  these  problems;  however, 
these  solutions  appear  to  be  non-optimal.  Optimal 
allocation  is  to  users  with  the  highest  user  benefits, 
which  requires  complex  rules  or  a  price  which 
completely  allocates  the  available  capacity. 
Furthermore,  practices  such  as  uniform  pricing  are 
inconsistent  with  an  optimal  menu  of  quality  diver- 
sity. Again,  a  price  system  or  complex  set  of  rules 
would  be  necessary  to  achieve  optimal  quality 
levels.  Nonoptimalities  arise,  at  least  in  part,  from 
the  incentives  facing  park  and  beach  managers. 
Presently,  managers  neither  rely  on  the  pricing 
method  nor  are  they  pressured  by  competing  sup- 
pliers. Optimality  considerations  would  require, 
however,  that  managers  face  some  such  competi- 
tive incentive.  (Settle- Wisconsin) 
W72-02452 


THE  USE  OF  MARKET  SEGMENTATION  IN 
PLANNING  FOR  A  RECREATION-BASED 
ECONOMY, 

Wisconsin   Univ.,   Madison.  Graduate  School  of 

Business  Administration. 

W.S.Strang. 

The  University  of  Wisconsin  Sea  Grant  Program, 

Technical  Report  No  5,  February,  1971.  45  p,  27 

tab,  8  ref,  1  append.  WIS-SG  71-205. 

Descriptors:  'Tourism,  'Recreation,  'Input-output 
analysis,  'Economic  impact,  'Marketing,  'Expen- 
ditures. 

Identifiers:  'Market  segmentation.  Segment  mul- 
tiplier, Door  County  (Wis). 

The  recreation-based  economy  of  Door  County, 
Wisconsin,  was  analyzed  by  breaking  the  local  mar- 
ket into  buyer  segments  and  relating  each  segment 
to  expenditures  produced.  Touristparty  expendi- 
tures were  analyzed  in  relation  to  household  in- 
come, occupation,  age,  size  of  party,  residence, 
type  of  accommodation,  and  the  primary  recrea- 
tion activity  engaged  in.  Using  industry  multipliers 
generated  from  a  previously  developed  input-out- 
put model  of  Door  County,  multipliers  were 
developed  for  each  market  segment  found  to  be  im- 
portant in  the  first  part  of  the  study.  Because  of 
higher  expenditures  per  party  and  higher  segment 
multipliers,  the  higher  income,  older  age,  manager 
and  proprietor  and  sales  worker,  hotel  and  resort 
and  tourist  home  customer  groups  had  the  greatest 
positive  economic  impact.  Using  this  data,  it  was 
suggested  that  a  marketing  strategy  could  be 
developed  which  consisted  of  (a)  shaping  the  out- 
door recreation  opportunities  to  these  segments 
and  (b)  aiming  promotion  at  particular  market  seg- 
ments to  produce  the  greatest  positive  expenditure 
impact.  (Wade-Wisconsin) 
W72-02456 


ECONOMIC  ANALYSIS  OF  WATER  SUPPLY 
ALTERNATIVES  IN  A  MULTI-COUNTY  IN- 
DUSTRIAL AREA, 

Clemson     Univ.,     S.C.     Dept.     of     Agricultural 

Economics  and  Rural  Sociology. 

G.  H.  Liner. 

Clemson    University,    Clemson,    South    Carolina, 

Ph.D.  Thesis,  May,  1971.  127  p,  12  fig,  15  tab,  42 

ref,  4  append.  OWRR  A-02 1  -SC  ( 1 ). 

Descriptors:  'South  Carolina,  'Water  supply, 
'Surface  waters,  'Future  planning  (Projected), 
'Water  distribution  (Applied),  'Water  utilization, 
'Total  costs,  Employment,  Legal  aspects,  Econo- 
mies of  scale,  Variable  costs,  Fixed  costs,  Interest 
rate,  Markov  processes. 

Identifiers:  'Broad  River  Basin,  Network  flow 
technique. 

Based  on  current  and  projected  water  use  rates, 
only  Greenville  and  Spartanburg  counties  (of  the 
ten  counties  studied  in  the  Broad  River  Basin  of 
South  Carolina)  will  need  supplementary  water 
supply  sources  between  1970  and  2020.  Expected 
water  needs  were  compared  to  existing  surface  sup- 
plies (estimated  from  stream  flow  and  municipal 
water  system  data).  The  water  supply  sources  con- 
sidered for  the  two  counties  were  Duke  Power 
Company's  Keowee-Toxaway  Project  and  the 
proposed  Clinchfield  Reservoir.  Statistical  cost 
functions  were  used  to  determine  the  least  cost 
supply  alternative.  The  transmission  (optimal 
capacity  increments  and  pumping  costs),  purchase 
price  and  treatment  costs  of  water  at  these  two 
sources  were  estimated.  Considering  all  combina- 
tions of  water  supply  costs,  the  Keowee-Toxaway 
Project  proved  to  be  the  most  economical  source  of 
water  for  Greenville  County.  However,  because 
legal  and  political  considerations  arising  from  the 
inter-basin  transfer  of  water  from  Savannah  to 
Broad  would  result  in  costly  delays,  the  Clinchfield 
Reservoir  may  be  a  more  economical  source,  as  it 
already  is  for  Spartanburg  County.  A  need  for 
better  surface  and  ground  water  supply  data,  better 
water-use  information  and  research  on  inter-basin 
transfer  problems  is  indicated.  (Haugh-Wisconsin) 
W72-02458 


NEW  APPROACHES  TO  COMPREHENSIVE 
PLANNING  IN  CANADA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario). 
F.  J.  Forbes,  and  R.  C.  Hodges. 
Water  Resources  Bulletin,  Vol  7,  No  5,  October 
1971,  p  1059-1070.  1  fig,  1  tab,  2  ref. 

Descriptors:  'Planning,  'Water  resources  develop- 
ment, 'Management,  'Decision  making,  Basins, 
Economics,  Social  aspects.  Legislation,  Jurisdic- 
tion, Environment. 

Identifiers:  'Comprehensive  planning,  'Canada, 
Qu'Appelle  River  Basin. 

In  1970,  the  Canadian  Federal  Government  passed 
the  Canada  Water  Act  which  provides  for  a  co- 
operative federal-provincial  approach  to  water 
resources  management.  The  purpose  of  this  paper 
is  to  outline  our  definition  of  comprehensive 
planning  and  the  approach  being  taken  under  the 
new  legislation.  Two  basic  premises  underly  the 
definition.  They  are  that  resource  management 
consists  of  an  an-ay  of  problems  and  that  the  prime 
function  of  planning  is  to  provide  information  for 
decision  making.  The  definition  of  comprehensive 
planning  is  embodied  in  a  general  statement  and  a 
set  of  principles.  The  principles  define  the  ap- 
proach that  should  be  taken  to  provide  adequate 
information  for  decision  making  in  today's  complex 
environment.  A  brief  resume  of  the  jurisdictions  for 
water  management  in  Canada  leads  to  a  discussion 
of  a  joint  federal-provincial  comprehensive  study 
of  the  Qu'Appelle  River  Basin  in  Southern 
Saskatchewan.  The  basin  and  the  study  are 
described  briefly.  This  is  followed  by  an  outline  of 
the  economic  and  social  considerations  which  are 
being  incorporated  into  the  comprehensive 
planning  study  for  the  basin.  (Strachan-Chicago) 
W72-02462 


OPINIONS    RELATING    TO    FLUORIDATION: 
DEVELOPMENT  OF  MEASURES, 

Georgia    Inst,    of    Tech.,     Atlantic.     School    of 

Psychology. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-02463 


ECOLOGY  AND  PLANNING, 

British  Columbia  Univ.,  Vancouver. 

C.  S.  Holling,  and  M.  A.  Goldberg. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37,  No  l,July  1 97 l,p  22 1-229.  3  fig,  25  ref. 

Descriptors:  'Ecology,  'Planning,  'Decision  mak- 
ing, Institutions,  Insecticides,  Urban  renewal, 
Ecosystems. 

Identifiers:  'Ecological  systems,  'Urban  systems, 
Complexity,  Borneo,  Peru. 

Basic  similarities  are  delineated  between  the  con- 
cerns of  ecologists  and  of  planners.  Complex  urban 
systems  and  ecological  systems  are  characterized 
by  four  distinctive  properties:  ( 1 )  functioning  as  in- 
terdependent systems,  (2)  dependence  on  a  succes- 
sion of  historical  events,  (3)  spatial  linkages,  and 
(4)  nonlinear  structure.  Both  systems  appear  to 
have  considerable  internal  resilience  within  a  cer- 
tain domain  of  stability.  It  is  obvious,  however,  that 
programs  which  upset  the  complex  balance  of 
either  system,  such  as  insecticide  spraying  and 
urban  renewal,  generate  unexpected  and  unfortu- 
nate results.  The  examples  used  are  malarial  con- 
trol in  Borneo  and  a  cotton  ecosystem  in  Peru.  Use 
of  an  ecological  framework  for  planning  suggests 
new  principles  which  are  based  more  upon  our 
ignorance  of  the  urban  and  ecological  systems, 
than  upon  our  concrete  knowledge  of  these 
systems.  Three  conclusions  are  suggested  for  the 
consideration  of  planners  and  decision  makers:  ( 1 ) 
that  the  actions  of  planners  and  decision  makers  be 
limited  in  scope  and  diverse  in  nature,  (2)  that 
complexity  be  a  worthwhile  goal  to  be  preserved 
and  encouraged,  and  (3)  that  a  more  boundary 
oriented  view  of  the  world  be  adopted.  The  size  of 
our  institutions  must  be  reduced  to  ensure  their 
flexibility  and  respect  for  the  system  of  which  they 
are  an  interacting  part.  (Strachan-Chicago) 
W72-02464 
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RESIDUALS  AND  ENVIRONMENTAL 

MANAGEMENT, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 

Quality  of  the  Environment  Program. 

B.  T.  Bower. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37,  No  1,  July  1971,  p  218-220.  8  ref. 

Descriptors:  'Environment,  'Planning,  'Manage- 
ment, 'Quality  control,  'Natural  resources,  Social 
aspects,  Economics,  Optimization,  Value. 
Identifiers:  'Residuals  management,  'Environmen- 
tal quality  management,  Services,  Affluent  society, 
Resource  use,  Raw  materials,  Assimilative  capaci- 
ty, Social  choice. 

Since  environmental  resources  are  'common  pro- 
perty resources'  with  no  prices  attached  to  their 
services,  and  incapable  of  being  exchanged 
between  buyers  and  sellers  in  a  market  context,  the 
usual  mechanism  in  a  market  economy  is  not  effec- 
tive in  limiting  the  use  of  environmental  resources. 
The  result  is  an  excessive  use  of  the  natural  en- 
vironment accompanied  by  pollution  and  the  need 
for  collective  or  public  management.  Residuals  are 
operationally  defined  as  comprising,  at  a  given 
point  in  time,  the  difference  in  weight  and  energy 
between  the  fuel,  food,  and  raw  material  inputs  to 
production  and  so-called  consumption  activities, 
and  the  outputs  of  those  activities.  The  pervasive- 
ness of  residuals  generation,  the  factors  influencing 
the  generation,  and  the  role  of  the  environment  in 
providing  residuals  assimilation  services  are  topics 
which  are  discussed.  Certain  social  issues  and  cho- 
ices are  reflected  in  this  discussion  of  residual 
management:  ( 1 )  the  demands  of  an  affluent 
society,  (2)  policy  decisions  in  relation  to  types  of 
raw  materials  permitted  for  use  in  production 
processes,  levels  of  environmental  quality  desired, 
etc.,  (3)  consideration  of  time  and  spatial  varia- 
tions of  assimilative  capacity,  (4)  consideration  of 
total  economic  impact  of  environmental  quality 
management,  and  (S)  discovery  of  the  optimal  mix 
of  elements  necessary  to  achieve  environmental 
quality.  (Strac  nan -Chicago) 
W72-02465 


MULTIDISCIPLINARY  ENVUtONMENTAL 

ANALYSIS  -  JAMAICA  BAY  AND  KENNEDY 
AIRPORT, 

George  Washington  Univ.,  Washington,  D.C. 
DC.  McGrath.Jr. 

Journal  of  the  American  Institute  of  Planners,  Vol 
37,  No  1,  July  197  l,p  243-252.  4  fig,  8  ref. 

Descriptors:  'Environment,  'Planning,  'Conserva- 
tion, Airports,  Air  pollution,  Water  pollution, 
Ecology,  Recreation. 

Identifiers:  'Jamaica  Bay,  'Kennedy  International 
Airport,  'Comprehensive  planning,  'Urban 
development.  Aviation  use,  Noise  pollution. 

The  recently  completed  study  of  Jamaica  Bay  and 
Kennedy  International  Airport  which  was  un- 
dertaken by  the  National  Academies  of  Sciences 
and  Engineering  (1970-71)  for  the  Port  of  New 
York  Authority  (PONYA)  demonstrates  the  im- 
portance of  comprehensive  planning  and  suggests 
the  range  of  factors  that  'environmental  impact  stu- 
dies' should  include.  The  case  of  Kennedy  Interna- 
tional Airport  and  Jamaica  Bay  illustrates  basic 
conflicts  between  environmental  conservation  and 
urban  development.  Aviation  use  increases  result 
in  degradation  of  the  natural  aspects  of  the  bay;  yet 
curtailment  of  aviation  growth  has  serious  implica- 
tions for  the  future  development  of  New  York. 
Four  principal  conclusions  were  made.  ( 1 )  Any 
further  runway  construction  would  damage  the 
natural  environment  of  the  bay  and  reduce  its 
potential  use  for  conservation,  recreation,  and 
housing.  (2)  Improvement  of  the  bay  environment 
can  be  accomplished  through  technological  means, 
independently  of  any  airport  expansion.  (3)  Reduc- 
tion of  noise  pollution  for  nearby  residents  will  not 
occur  from  the  construction  of  new  runways,  but 
only  from  the  use  of  quieter  aircraft.  (4)  The 
ecological  viability  of  Jamaica  Bay  can  only  be 
maintained  if  there  are  no  further  incursions  into 
the  area.  Since  the  environmental  study  group  was 


not  bound  by  limits  on  organization  of  planning 
functions  and  was  free  from  the  pressures  of  politi- 
cal expediency,  it  was  able  to  develop  a  planning 
perspective  for  both  Jamaica  Bay  and  Kennedy 
Airport  which  took  into  consideration  the 
problems  of  both  environmental  conservation  and 
urban  development. 
W72-02468 


INSIGHTS  INTO  POLLUTION, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  05G. 
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PLANNING  LITERATURE  AND  THE  EN- 
VUtONMENTAL CRISIS:  A  CONTENT  ANALY- 
SIS, 

Washington  Univ.,  St.  Louis,  Mo. 
T.  D.  Galloway,  and  R.  J.  Huelster. 
Journal  of  the  American  Institute  of  Planners,  Vol 
37,  No  l.July  1971,  p  269-273.  1  fig,  3  tab,  20  ref. 

Descriptors:  'Planning,  'Environment, 

Methodology,  History,  Resources,  Technology, 
Psychological  aspects. 

Identifiers:  'Content  analysis,  'Natural  environ- 
mental issues,  Planning  theory,  Comprehensive 
planning. 

A  content  analysis  of  selected  planning  literature 
from  1950-1969  is  the  main  concern  of  this  article. 
Planning  literature  has  given  marginal  concern  to 
natural  environmental  issues,  although  an  in- 
creased awareness  of  environmental  problems  is 
observable  within  planning  literature.  Two  ap- 
proaches of  the  planning  professions  to  environ- 
mental questions  are  distinguished:  ( 1 )  marginal  at- 
tention delegated  to  natural  environmental  issues 
as  they  are  incorporated  within  other  concerns, 
such  as  historical  perspectives,  case  studies  of  com- 
prehensive planning,  and  the  generic  category  of 
natural  resources;  and  (2)  emphasis  upon  man's  in- 
teraction with  an  environment  of  his  own  creation 
accompanied  with  attention  to  the  scientific  and 
technological  aspects,  and  the  psychological  and 
physiological  effects  upon  man  as  he  interacts  with 
his  own  created  environment.  The  authors  con- 
clude that  the  planning  professions  have  either  re- 
garded natural  environmental  issues  in  a  tangential 
way,  or  with  a  cosmic  viewpoint.  Consequently, 
neither  viewpoint  has  had  any  utility  in  the 
development  of  substantive  planning  theory  and 
methodology.  (Strachan-Chicago) 
W72-02470 


PRESERVING  A  HUMAN  ENVIRONMENT  AT 
THE  WORLD  SCALE, 

United  Nations  Center  for  Housing,  Building,  and 

Planning,  New  York. 

R.May,  Jr. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37,  No  l.July  197 1,  p  266-268.  1  tab,  5  ref. 

Descriptors:  'Environment,  Resources,  'Resource 
development,  'Planning,  Population,  Urbaniza- 
tion, Exploitation,  Economics,  Documents. 
Identifiers:  World  Conference  on  the  Human  En- 
vironment, 'International  aspects,  'Developed 
countries,  'Developing  countries,  Economic 
development,  Resource  depletion. 

The  agenda  for  a  World  Conference  on  the  Human 
Environment  to  be  held  in  Stockholm  in  1972, 
called  for  by  the  United  Nations  General  Assembly, 
is  discussed.  International  aspects  of  the  environ- 
ment fall  under  four  general  headings:  ( 1 )  actions 
to  protect  world  resources,  (2)  actions  at  regional 
or  bi-national  levels  to  protect  and  prevent  the 
depletion  of  specific  natural  resources,  (3)  actions 
to  protect  and  preserve  significant  aspects  of  the 
man-made  environment  of  cultural,  historic, 
aesthetic  and  scientific  value  and  interest  within 
nations,  and  (4)  actions  dealing  mainly  with  the 
special  problems  of  developing  countries,  to  help  in 
improving  their  environmental  conditions  and  to 
prevent  unnecessary  exploitation  of  their  essential 


economic  development.  Problems  of  developing 
countries  deserve  increased  attention  because  of 
their  rapidly  growing  populations  and  their  growing 
rate  of  urbanization.  The  author  makes  three  sug- 
gestions in  the  area  of  dealing  with  environmental 
problems  of  developing  nations:  ( 1 )  developed  na- 
tions should  aid  developing  nations  in  accelerating 
their  economic  growth  without  detriment  to  the  en- 
vironment, (2)  developing  countries  should  set  up 
environmental  planning  and  management 
mechanisms,  and  (3)  developing  countries  and 
developed  countries  should  assume  joint  responsi- 
bility for  improved  environmental  development 
through  international  actions  and  programs.  The 
developing  world  needs  such  guidelines  if  it  is  not 
to  repeat  the  mistakes  of  previous  developing  coun- 
tries on  a  larger  scale.  (Strachan-Chicago) 
W72-02471 


THE  FUTURE  OF  THE  ADIRONDACK  PARK, 

Adirondack  Museum,  Blue  Mounatain  Lake,  New 

York. 

W.  K.  Verner,  and  M.  B.  Lapping. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37, No  I.July  197  l.p  280-283.  14ref. 

Descriptors:  'Planning,  'environment,  'Conserva- 
tion, 'Recreation,  'Land  use,  Control,  Coordina- 
tion, Parks,  Scenic  easements,  New  York. 
Identifiers:  'Adirondack  region,  'Wilderness  area, 
'Policy  making,  Implementation,  Vested  interests, 
Agencies. 

The  Adirondack  region  is  the  Federal  govern- 
ment's largest  park  area  and  the  largest  collection 
of  wilderness  areas  in  public  ownership  in  the 
Northeast.  It  has  existed  as  a  prime  recreational 
and  wilderness  area  in  the  midst  of  the  most  highly 
urbanized  and  industrialized  part  of  the  nation.  The 
Temporary  Study  Commission  on  the  Future  of  the 
Adirondacks  (TSCFA)  was  appointed  by  Governor 
Rockefeller  to  implement  a  program  of  develop- 
ment and  conservation  of  the  environment  in  this 
region.  The  primary  recommendation  of  the  Com- 
mission is  the  establishment  of  an  'independent, 
bipartisan  Adirondack  Park  Agency  ...  with  general 
power  over  the  use  of  private  and  public  land  in  the 
Park.'  This  agency  is  conceived  of  as  a  planning 
and  land  use  control  authority  charged  with  the 
responsibility  of  developing  a  regional  plan  for  the 
Park  and  the  coordination  of  activities  that  might 
fall  under  the  heading  of  'land  use  control'.  Sug- 
gestions of  heavy  use  of  the  planning  tool  of  scenic 
easements  and  discussions  of  the  complexities  of 
the  term  'wilderness'  formed  other  concerns  of  the 
Commission.  The  Commission's  recommendations 
and  suggestions  represent  a  model  of  pragmatism, 
which  tries  to  account  for  all  possible  vested  in- 
terests in  the  region.  These  various  vested  interests 
make  immediate  implementation  of  the  Commis- 
sion's program  impossible.  Furthermore,  the 
generation  of  sufficient  broad  public  opinion  to 
press  implementation  of  the  program  does  not 
seem  possible  at  this  time.  (Strachan-Chicago) 
W72-02472 


URBAN  WATER  RESOURCES  MANAGEMENT 
-  3RD  CONFERENCE  ON  URBAN  WATER 
RESOURCES  RESEARCH,  JULY  27-31,  1970, 
DEERFIELD,  MASSACHUSETTS,  SPONSORED 
BY  THE  URBAN  WATER  RESOURCES 
RESEARCH  COUNCIL  OF  THE  HYDRAULICS 
DIVISION  OF  THE  AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS. 
American  Society  of  Civil  Engineers,  New  York. 

Available  from  ASCE,  345  E.  47th  St.,  New  York, 
N.Y.,  10017,  $8.00.  1971.  132  p,  2  append. 

Descriptors:     Water     resources,     'Management, 
•City  planning,  Cities,   Ecology,   Social  aspects, 
Decision  making,  Planning,  Environment. 
Identifiers:  'Metropolitan  water  resources  manage- 
ment, Implementation,  Management  systems. 

The      conference      recommended      twenty-eight 
specific    research    needs;   the   research   needs   in 
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urban  water  resources  management  included:  ( 1 )  a 
much  greater  need  for  research  in  the  social  and 
ecological  areas;  (2)  a  need  to  reduce  the  time  lag 
between  the  planning  stage  and  implementation  of 
water  resources  programs;  (3)  solving  problems  in 
decision  making  stemming  from  the  competition 
between  technical  and  social  alternatives  and  solu- 
tions; (4)  devising  methods  of  overcoming  the 
situation  where  technical  and  social  alternatives 
tend  to  dominate  the  decision  making  and  manage- 
ment systems  to  the  exclusion  of  environmental 
and  ecological  alternatives  and  solutions;  and  (5) 
determining  how  the  engineering  profession  can 
more  readily  involve  itself  in  the  related  ecological, 
social  and  environmental  problem  areas.  (See  also 
W72-02474  thru  W72-02487)  (Davis-Chicago) 
W72-02473 


URBAN  WATER  PLANNING  AND  MANAGE- 
MENT: A  CONCEPTUAL  FRAMEWORK  AND 
PROBLEM  FOCUS, 

Chicago  University,  111.  Center  for  Urban  Studies. 
J.  R.  Sheaffer. 

In:  Urban  Water  Resources  Management  -  3rd 
Conference  on  Urban  Water  Resources  Research, 
July  27-31,  1970,  Deerfield,  Massachusetts,  p  5-7. 

Descriptors:  Water  resources,  *City  planning, 
♦Planning,  Methodology,  *Cities,  'Management 
hydrology,  Multiple  purpose,  Environment,  System 
analysis. 

Identifiers:  'Water  resources  planning, 
*Metropolitan  water  resources  management, 
Urban  hydrology,  Disjointed  incrementalism,  Par- 
ticipatory democracy,  Metropolitan  areas, 
Systems,  Urban  environment,  Regional  integration, 
Goals,  Public -private  involvement. 

This  paper  attempts  to  present  planning  viewpoints 
toward  urban  hydrology.  A  frame  of  reference  is 
established  stressing  current  trends  in  planning. 
These  include  a  common  enemy  approach  stressing 
the  distinction  between  the  resource  and  liabilities, 
disjointed  incrementalism,  single  purpose  ap- 
proaches and  the  emerging  trend  toward  participa- 
tory democracy.  The  need  to  identify  metropolitan 
water  resource  management  as  a  specialized 
technical  area  was  stressed.  Six  concepts  implicit  in 
metropolitan  water  resource  management  were 
outlined:  multipurpose  planning,  multiple  means, 
research  relating  to  development  of  new  alterna- 
tives, public-private  involvement,  water  resource 
management  seen  as  a  part  of  the  overall 
metropolitan  planning  effort,  and  regional  integra- 
tion. Finally,  some  practical  approaches  to  imple- 
mentation are  discussed.  Programs  must  reflect  en- 
vironmental reality;  specifically,  to  reflect  three 
basic  principles:  ( 1 )  the  environment  is  a  single 
system,  (2)  the  earth,  for  planning  purposes,  is  a 
closed  system,  and  (3)  storm  water  and  pollutants 
are  resources  out  of  place.  Metropolitan  water 
resource  management  must  be  a  means  to  an  end. 
It  must  be  carefully  related  to  community  goals  and 
aspirations.  (See  also  W72-02473)  (Davis- 
Chicago) 
W72-02474 


BASIC  NEEDS  OF  URBAN  WATER  MANAGE- 
MENT ON  THE  FIRING  LINE, 

Denver  Water  Dept.,  Colo. 

R.  C.  McWhinnie. 

In:   Urban  Water  Resources   Management  -   3rd 

Conference  on  Urban  Water  Resources  Research, 

July  27-31,  1970,  Deerfield,  Massachusetts,  p  8-13. 

Descriptors:  'Water  supply,  'Water  management 
(Applied),  *Cities,  'Management,  'Methodology, 
•Analytic  techniques,  'Planning,  City  planning, 
Water  quality,  Political  aspects,  Water  policy. 
Water  costs,  Water  demand,  Water  rates,  Water 
requirements,  Computer  models,  Social  aspects, 
Evaluation,  Feasibility  studies,  Economic  efficien- 
cy, Coordination,  Inter-agency  cooperation. 
Identifiers:  'Metropolitan  water  resources  manage- 
ment, Interdisciplinary  studies. 


The  basic  need  of  the  urban  water  manager  is  to 
develop  a  method  of  assessment  of  urban  water 
needs  in  terms  of  location,  quantity  and  quality  and 
the  associated  costs,  effects,  and  consequences. 
This  includes:  (1)  identify  the  possible  political 
frameworks  for  administering  urban  water  systems 
and  the  means  to  achieve  the  creation  of  those 
frameworks;  (2)  provide  a  means  to  keep  up  to 
date  with  new  ideas,  concepts  and  rationale  used  to 
judge  effectiveness  of  tested  applications;  (3) 
develop  completely  and  substantiate  the  cause  and 
effect  of  suggested  specific  actions  and  test  before 
suggesting  real  world  applications;  (4)  develop 
specific  usable  computer  models  applicable  to 
planning  and  operations;  (5)  identify  the  environ- 
mental constraints  and  their  costs  in  the  real  world; 
(6)  evaluate  the  role  of  water  in  the  socio- 
economic linkages  that  determine  urban  water  pol- 
icy; (7)  identify  the  true  cost  of  water  and  the  levels 
of  price  elasticity  and  the  effects;  (8)  identify  the 
research  needs,  data  required,  and  review  periodi- 
cally to  keep  pertinent;  and  (9)  provide  a  means  of 
coordinating  all  funding  by  state,  and  particularly 
federal  levels  into  a  comprehensive  correlated 
package  to  best  guide  the  use  of  resources.  Several 
suggestions  are  offered  to  initiate  solutions  to  at 
least  some  of  the  above  problem  areas:  (a)  regu- 
larly and  periodically  gather  people  of  various 
disciplines  together  to  discuss  urban  water 
problems  and  solutions;  (b)  follow-up  attacks  by 
joint-interest  groups  must  be  made  on  the  major 
problems  identified;  (c)  fund  the  problems  of  the 
real  world  on  a  basis  of  award  that  is  open  to  review 
and  criticism  and  (d)  promote  public  awareness  of 
urban  water  problems.  (See  also  W72-02473) 
(Davis-Chicago) 
W72-02475 


SOME  URBAN  WATER  RESOURCES 
MANAGEMENT  DIMENSIONS, 

Department  of  Housing  and  Urban  Development, 

Washington,  D.C. 

D.  E.  Jones. 

In:   Urban  Water  Resources  Management  -   3rd 

Conference  on  Urban  Water  Resources  Research, 

July  27-31,  1970,  Deerfield,  Massachusetts,  p  14- 

31.  10  fig,  3ref. 

Descriptors:  Water  resources,  'Management, 
'City  planning,  'Optimum  development  plans, 
'Land  use,  Water  resources  development,  Cities, 
Community  development,  Benefits,  Planning, 
Methodology,  Property  values,  Flood  control, 
Floodproofing,  Flood  protection,  Runoff. 
Identifiers:  'Metropolitan  water  resources  manage- 
ment, 'Dual  drainage  system,  Regional  planning, 
Urban  resources,  Open  space,  Flood  losses,  Land 
use  controls,  Municipal  codes,  Urban  runoff. 

A  number  of  suggestions  for  improved  urban  water 
resources  management  are  outlined.  ( 1 )  The  scope 
of  urban  and  regional  planning  practice  must  be 
broadened  to  interrelate  urban  and  natural 
resources  planning  when  it  is  still  practical  to 
achieve  optimum  implementation  of  land  and 
water  resource  development  options.  (2)  Reor- 
ganization of  traditional  urban  water  resource 
management  is  necessary.  (3)  Enhancement  of 
property  values  and  environment  by  optimum 
development  of  land  and  water  resources  can 
produce  significant  economic  benefits.  (4) 
Development  of  open  spaces  with  ponds  is  con- 
sistent with  enhancement  objectives.  (5)  The  adop- 
tion of  the  dual  drainage  system  concept  by  a  com- 
munity can  produce  significant  drainage  construc- 
tion savings,  better  drainage  service  for  the  popu- 
lace and  reduced  future  need  for  flood  control  ex- 
penditures. (6)  Optimum  water  resources  manage- 
ment will  recognize  benefits  to  both  upstream  and 
downstream  lands.  (7)  Urban  runoff  management 
can  provide  benefits,  especially  by  downstream 
flood  peak  attentuation.  (8)  Street  layout  and 
grade  designs  can  be  used  to  route  urban  runoff. 
(9)  Flood  proofing  offers  some  new  dimensions  for 
floodless  limitation.  (10)  The  exposure  of  building 
sites  to  a  uniform  probability  of  flooding  risk  will 
not  assure  uniformity  of  relative  flooding  losses. 
(11)  The  economic,  ecologic  and  social  wisdom  of 


occupying  flood  prone  sites  must  be  considered  in 
establishing  land  use  controls.  (12)  Municipal 
codes  have  a  significal  potential  for  reducing  flood- 
ing losses  in  occupied  flood  prone  areas.  (13) 
Emphasis  should  continue  upon  definition  of  inter- 
relationships between  man  and  his  water  resources. 
(14)  Today's  suburb  is  tomorrow's  city.  (See  also 
W72-02473)  (Strachan-Chicago) 
W72-02476 


WATER  MANAGEMENT  AND  THE  PUBLIC, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Politi- 
cal Science. 

D.  W.Hill,  and  R.L.  Meek. 

In:  Urban  Water  Resources  Management  -  3rd 
Conference  on  Urban  Water  Resources  Research, 
July  27-31,  1970,  Deerfield,  Massachusetts,  p  43- 
46. 

Descriptors:  Water  resources,  'Management, 
'Political  constraints,  'Political  aspects,  'Decision 
making,  Water  policy,  Governments,  Administra- 
tion, Psychological  aspects,  Social  aspects,  Social 
values,  Attitudes,  Social  needs,  Communication. 
Identifiers:  'Water  management  systems,  'Public 
support,  Water  competency.  Water  efficacy,  Peer 
input,  Water  saliency,  Colorado. 

This  paper  attempts  to  characterize  water  manage- 
ment systems  and  determine  how  they  are  con- 
strained by  their  publics,  based  on  a  comparative 
study  of  water  agencies  and  their  publics  in 
Colorado.  Initially,  it  was  obvious  that  the  public 
has  a  generally  low  visibility  of  water  and  water 
management  issues.  Also,  members  of  the  public 
do  perceive  special  issue  political  decision-making 
systems  in  water,  whether  public  or  private.  Several 
variables  were  identified  which  showed  a  high 
potential  for  constraining  water  systems:  'water 
competency,'  a  measure  of  an  individual's  ability  to 
assess  the  ramifications  of  the  specialized  functions 
of  decision-making  in  the  management  of  water; 
'water  efficacy,'  a  measure  of  the  sense  of  effective- 
ness a  person  feels  he  can  assert  in  the  water  policy 
and  decision-making  arena;  'peer  input,'  the 
amount  of  discussion  the  person  perceives  himself 
having  with  peers;  and  'water  saliency,'  a  measure 
of  the  extent  to  which  water  is  salient  and  visible  to 
a  person  as  an  issue  with  high  priority  in  his  scale  of 
values.  The  higher  the  public  perception  of  the 
quality  needed  to  manage  and  make  decisions,  the 
blacker  or  dimmer  the  characterization  of  manage- 
ment. As  contact  with  management  increases  it  ap- 
pears that  the  general  image  of  the  character  and 
quality  of  management  worsens,  but  the  assessment 
of  management's  response  grows  more  favorable.  It 
appears  that  a  good  image  of  ones  competence, 
skill,  and  quality  as  a  manager  and  the  quality  and 
effectiveness  of  his  organization  probably  do  not 
provide  a  manager  with  an  adequate  basis  for 
public  support  and  security  in  his  functions.  The 
quality  of  response  and  the  facility  to  perceive 
needs  and  meet  them  are  a  more  secure  base  upon 
which  to  proceed.  (See  also  W72-02473)  (Davis- 
Chicago) 
W72-02477 


URBAN  WATER  MANAGEMENT  NEEDS  IN 
RUNOFF  AND  FLOOD  REGULATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dept.  of  Civil  En- 
gineering. 
J.  R.  Wallace. 

In:  Urban  Water  Resources  Management  -  3rd 
Conference  on  Urban  Water  Resources  Research, 
July  27-31,  1970,  Deerfield,  Massachusetts,  p  32- 
35. 

Descriptors:  Water  resources,  'Runoff,  'Flood 
control,  'Cities,  City  planning,  Urbanization, 
Technology,  Social  aspects,  Engineering,  Opera- 
tions. 

Identifiers:  'Metropolitan  water  resources  manage- 
ment, 'Urban  runoff,  'Flood  regulation,  Inter- 
disciplinary research. 

Several  observations  on  research  needs  and  the 
present  state  of  affairs  in  urban  runoff  and  flood 
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regulation  are  made.  (1)  Interdisciplinary  research 
is  essential,  but  very  expensive  and  very  difficult. 
(2)  In  some  jurisdictions  technical  knowledge  does 
not,  and  possible,  cannot,  play  a  major  role.  (3 )  So- 
cial research  must  receive  high  priority.  (4)  There 
is  a  strong  need  to  learn  more  about  limitations  and 
needs  of  engineering  at  local  levels  -  who  is  doing 
the  work  and  how.  (5)  What  improvements  in 
technical  knowledge  can  be  utilized.  (6)  How  can 
existing  technical  knowledge  be  incorporated  into 
everyday  operations.  (See  also  W72-02473) 
(Davis-Chicago) 
W72-02478 


INTEGRATED  MANAGEMENT  OF 

METROPOLITAN  WATER  SERVICES, 

New  York  State  Dept.  of  Environmental  Conserva- 
tion, Albany.  Div.  of  Water  Research. 
E.  L.  Vopelak. 

In:  Urban  Water  Resources  Management  -  3rd 
Conference  on  Urban  Water  Resources  Research, 
July  27-31,  1970,  Deerfield,  Massachusetts,  p  36- 
42. 

Descriptors:  'Management,  *Water  supply,  *Ci- 
ties,  Water  resources,  *Groundwater,  City 
planning,  Water  districts,  Utilities,  Waste  water 
treatment,  Sewage  treatment,  Storm  runoff,  Ur- 
banization, Community  development,  Political 
aspects. 

Identifiers:  *  Metropolitan  water  resources  manage- 
ment, 'Integrated  management,  Waste  water 
management,  New  York  Metropolitan  area, 
Groundwater  depletion,  Groundwater  contamina- 
tion, Public  support. 

Integration  of  metropolitan  water  service  is  defined 
in  two  ways:  the  integration  of  all  water  supplies  in 
a  metropolitan  complex  as  well  as  multipurpose 
development  of  the  sources  insofar  as  practicable; 
and  the  integration  of  water  supply,  sewage,  storm 
water  drainage,  etc.,  within  a  highly  developed 
area.  The  New  York  Metropolitan  Area,  is  used  as 
an  example,  specifically,  the  problem  of  ground 
water  depletion  and  contamination  on  Long  Island. 
It  is  concluded  that  for  integrated  management  of 
metropolitan  water  services  to  be  effective,  the  in- 
fluential public  factions  must  be  involved  and  made 
aware  of  the  consequences  resulting  from  avoiding 
sound  integrated  management  practices.  A  method 
must  be  developed  to  provide  feedback  from  the 
public  support,  it  is  doubtful  that  the  concept  of  in- 
tegrated management  could  be  successfully  imple- 
mented. (See  also  W72-02473)  (Davis-Chicago) 
W72-02479 


SOME  NOTES  ON  APPROACHES  AND  VIEW- 
POINTS OF  PRIVATE  AGENCIES  TO 
METROPOLITAN  WATER  MANAGEMENT, 

Reitz  and  Jens,  Inc.,  St.  Louis,  Mo. 

S.W.Jens. 

In:   Urban  Water  Resources  Management  -   3rd 

Conference  on  Urban  Water  Resources  Research, 

July  27-31,  1970,  Deerfield,  Massachusetts,  p  47- 

58.  13ref. 

Descriptors:  Water  resources,  'Management,  'Ci- 
ties, 'Water  utilization,  Flood  control,  Water 
supply,  Hydroelectric  power,  Navigation,  Recrea- 
tion, Low-flow,  Water  reuse,  Air  conditioning, 
Public  utilities,  Public  utility  districts,  Attitudes. 
Identifiers:  'Metropolitan  water  resources  manage- 
ment, 'Private  agencies,  Low-flow  regulation. 

The  role  of  private  agencies  in  the  management  of 
urban  water  resources  is  approached  by  examining 
several  areas  of  water  use:  Water  supply,  self-sup- 
plied industrial  water  supply,  air-conditioning, 
hydroelectric  power,  flood  control,  navigation, 
recreation,  low-flow  regulation,  and  water  re-use. 
From  this  it  was  concluded  that  in  urban  water 
resources  use  or  management,  self  interest  remains 
more  directly  and  clearly  the  cominant  stimulus  for 
private  individuals,  companies  or  agencies,  than  for 
publicly  selected  or  governmental  agencies.  The  at- 
titudes and  approaches  of  private  managers  of 
urban  water  resources  have  the  advantages  of  the 


pressures  and  incentives  of  a  competitive  society 
(present  to  some  degree  even  in  the  regulated 
monopolies  such  as  public  water  supply  under 
private  ownership);  they  have  the  disadvantages  in 
the  opportunity  for  irresponsible  or  dishonest  ex- 
ploitation (although  even  these  qualities  have  some 
checks  and  restraints  in  the  long  run).  Apparently 
the  lack  of  economic  pressure  and  consequent  les- 
sening of  incentive,  make  some  public,  governmen- 
tal water  managers  less  efficient.  (See  also  W72- 
02473)  (Davis-Chicago) 
W72-02480 


SOME  CHALLENGES  POSED  BY  TRADI- 
TIONAL INSTITUTIONS  AND  PRACTICES, 

Georgia  Inst,  of  Tech.,  Atlanta.   Environmental 

Resources  Center. 

G.  G.  Willeke. 

In:   Urban  Water  Resources  Management  -  3rd 

Conference  on  Urban  Water  Resources  Research, 

July  27-31,  1970,  Deerfield,  Massachusetts,  p  61- 

71. 

Descriptors'.  'Planning,  'Institutions,  'Institutional 
constraints,  Social  values,  Organizations,  Commu- 
nication, Decision  making,  Engineering  personnel, 
Governments,  Social  aspects. 

Identifiers:  'Traditional  institutions,  Heirarchal  or- 
ganizations, Engineer-client  relationship,  ASCE 
code  of  ethics,  Public  involvement.  Metropolitan 
water  resources  management,  Institutional  grants. 

An  institution  is  defined  as  a  collection  of  values 
expressed  by  particular  people  involved  in  doing 
something.  A  number  of  traditional  institutions 
need  to  be  changed:  ( 1 )  heirarchial  organizations 
suffer  from  insufficient  opportunity  for  job  satisfac- 
tion, problems  of  communication  and  decision 
making,  and  are  too  rigid  to  adapt  to  new  situa- 
tions. A  change  to  a  more  adaptive,  free-form  or- 
ganization is  desirable;  (2)  the  engineer-client  rela- 
tionship which  tends  to  be  limited  to  a  small  seg- 
ment of  the  total  problem,  suffers  from  a  fee  struc- 
ture which  discourages  a  search  for  alternatives, 
and  doesn't  allow  for  an  adequate  study  budget;  (3) 
the  ASCE  code  of  ethics  which  does  not  allow  for 
and  encourage  sufficient  input  by  engineers  to 
public  decision;  (4)  personal  contacts  between  en- 
gineers and  their  clients  tend  to  be  brief  and  in- 
adequate for  dealing  with  complex  problems;  (5) 
public  involvement  in  planning  does  not  occur  with 
sufficient  frequency  or  intensity  to  be  useful  or  ap- 
propriate; (6)  governmental  institutions  need  to  be 
improved  especially  at  the  state  and  local  levels,  to 
be  able  to  cope  with  the  demands  placed  on  them; 
and  the  way  engineers  look  at  themselves  needs  to 
be  broadened  to  include  non-technical  matters  as 
well.  Several  things  that  need  further  understand- 
ing on  the  part  of  engineers  are  outlined:  (a)  differ- 
ing terminology  within  the  broad  area  of 
metropolitan  water  resources  management  needs 
to  be  clarified;  (b)  university  people  and  practicing 
professionals  need  to  appreciate  each  others 
problems;  (c)  the  dissemination  of  information 
needs  to  be  improved;  and  (d)  more  effective  use 
of  institutional  grants.  (See  also  W72-02473) 
(Davis-Chicago) 
W72-02481 


ROLE  AND  FUNCTION  OF  SYSTEMS  ANALY- 
SIS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

J.C.Schaake. 

In:   Urban   Water   Resources  Management  -   3rd 

Conference  on  Urban  Water  Resources  Research, 

July  27-31,  1970,  Deerfield,  Massachusetts,  p  72- 

74. 

Descriptors:  'Systems  analysis,  'Methodology, 
'Analytic  techniques,  'Planning,  'Mathematical 
models,  Computer  models,  Model  studies,  Opera- 
tions research. 

Several  approaches  to  the  solution  of  complex 
problems  are  identified.  One  is  to  seek  the  most  sig- 
nificant aspect  of  a  complex  problem  and  then 


characterize  the  problem  in  terms  of  the  most  sig- 
nificant feature.  Another  is  to  try  to  decompose  the 
problem  into  a  number  of  independent  parts.  Both 
of  these  techniques  require  assumptions  to  be  made 
about  the  states  of  parts  of  the  system  other  than 
those  being  considered.  A  third  approach  is  to  seek 
an  analogy  between  the  problem  under  considera- 
tion and  some  other  analogous  situation.  The 
analogy  then  provides  a  framework  for  thinking 
about  the  problem.  A  common  form  of  analogy  is 
the  one  which  exists  between  the  symbolic  world  of 
mathematics  and  logic  and  the  real  world  in  which 
problems  really  occur.  Such  analogies  are  often 
referred  to  as  mathematical  models.  Such  models 
form  the  framework  for  the  use  of  digital  compu- 
ters and  systems  analysis.  (See  also  W72-02473) 
(Davis-Chicago) 
W72-02482 


AN  OVERVIEW  OF  CONTEMPORARY  AP- 
PROACHES AND  CONCEPTS  IN 
METROPOLITAN  WATER  MANAGEMENT, 

Office  of  Water  Resources  Research,  Washington, 

DC. 

G.  F.  Mangan. 

In:  Urban  Water  Resources  Management  -  3rd 

Conference  on  Urban  Water  Resources  Research, 

July  27-31,  1970,  Deerfield,  Massachusetts,  p  75- 

80.  3  ref. 

Descriptors:  Water  resources,  'Management,  'Ci- 
ties, 'Planning,  Water  policy,  Formulation,  Ad- 
ministration, Forecasting,  Institutions,  Social 
aspects. 

Identifiers:  'Metropolitan  water  resources  manage- 
ment, 'Policy,  Authority,  Public -private  responsi- 
bility. 

Urban  water  management  is  divided  into  two 
levels:  the  formulative,  concerned  with  establishing 
overall  goals  and  arriving  at  policies  for  their  at- 
tainment; and  the  administrative,  concerned  with 
forecasting  future  needs,  making  plans  for  meeting 
forecasts,  mobilizing  resources  to  carry  out  the 
plans,  and  actually  supervising  or  operating  the 
means  or  facilities  developed.  Each  level  has 
unique  characteristics,  but  also  common  charac- 
teristics, i.e.,  fragmentation  of  responsibility  and 
authority,  and  a  mix  of  private  and  public  responsi- 
bility and  authority.  It  is  contended  that  fragmenta- 
tion is  not  necessarily  undesirable  although  there 
appears  to  be  a  trend  toward  consolidation  of 
responsibility  and  authority.  For  the  future,  it  is  ob- 
vious that  new  policies  and  administrative  institu- 
tions must  evolve  in  response  to  society's  changing 
aspirations  and  urban  water  needs  within  a  context 
of  the  larger  communal  purpose.  (See  also  W72- 
02473)  (Davis-Chicago) 
W72-02483 


INTEGRATING  THE  PLANNING  AND 
MANAGEMENT  OF  METROPOLITAN  WATER 
RESOURCES  INTO  A  REGIONAL  CONTEXT, 

National  Water  Commission,  Arlington,  Va. 

A.  B.  Bigler. 

In:   Urban  Water   Resources  Management  -  3rd 

Conference  on  Urban  Water  Resources  Research, 

July  27-31,  1970,  Deerfield,  Massachusetts,  p  81- 

99.  5  fig,  9  ref. 

Descriptors:  'Planning,  'Management,  'City 
planning,  Water  resources,  Organizations,  Ur- 
banization, Cities,  Decision  making,  Institutions, 
Environment,  Analytic  techniques,  Optimization, 
Resource  development,  Attitudes,  Social  values, 
Social  needs,  Model  studies,  Systems  analysis, 
Ecology,  Social  aspects. 

Identifiers:  'Integrated  planning,  'Metropolitan 
water  resources  management,  'Comprehensive 
planning,  'Regional  planning,  Implementation, 
Metropolitan  areas,  Ecosystem  context. 

Integration  of  metropolitan  water  resources 
planning  and  management  into  a  regional  context 
involves  three  conditions:  ( 1 )  the  achievement  of 
an  effective  metropolitan  water  planning  and 
management  system,  and  one  which  is  integrated 
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with    comprehensive    metropolitan   development; 

(2)  the  existence  of  a  viable  regional  water 
resource  planning  and  management  organization 
designed  to  be  responsive  to  metropolitan  needs 
and  the  other  institutional,  environmental,  and 
developmental  characteristics  of  the  region;  and 

(3)  the  design  and  implementation  of  appropriate 
linkages  for  integrating  water  planning  manage- 
ment between  the  metropolitan  area  and  the  region 
into  a  unified  system.  Practicing  decision  makers 
must  have  advanced  planning  and  management 
techniques  which  will:  (a)  provide  a  comprehen- 
sive approach  accommodating  the  wide  range  of 
elements  involved  in  such  water  management 
systems;  (b)  provide  a  means  to  derive  optimum 
planning  relationships  between  goals  and  objec- 
tives, means,  social  values  and  attitudes,  and  physi- 
cal limitations;  and  (c)  provide  a  mechanism  with 
which  to  relate  an  integrated  metropolitan-regional 
water  management  process  to  the  overall  growth 
and  development  of  the  region  and  the 
metropolitan  area.  Several  systems  analysis  ap- 
proaches are  currently  being  used  as  advanced 
management  techniques:  economic  optimization 
models,  regional  analysis,  and  the  ecosystem  con- 
text. The  paper  also  includes  review  of  a  number  of 
the  latest  normative  statements  on  the  nature  of 
metropolitan  water  resource  management.  (See 
also  W72-02473 )  (Davis-Chicago) 
W72-02484 

APPROACHES  AND  VIEWPOINTS  OF  STATE 
NATURAL  WATER  RESOURCES  AGENCIES, 

Rutgers-The   State   Univ.,   New   Brunswick,   N.J. 

Water  Resources  Research  Inst. 

W.  Whipple. 

In:  Urban  Water  Resources  Management  -   3rd 

Conference  on  Urban  Water  Resources  Research, 

July  27-31,  1970,  Deerfield,  Massachusetts,  p  100- 

105. 

Descriptors:  *State  governments,  Water  resources, 
♦Institutions,  'Federal  government,  *Social 
aspects,  *Political  aspects,  Cities,  Navigation,  En- 
vironment, Ecology,  Flood  control,  Hydro-electric 
power,  Water  quality  control,  Attitudes,  Planning, 
Water  policy. 

Identifiers:  'State  agencies,  Interstate  problems, 
Technical  competence. 

How  the  states  are  affected  by  the  main  groups  of 
water  resources  functions  is  discussed  in  detail. 
These  groups  include:  federal  construction  pro- 
grams (navigation,  structural  flood  control,  hydro- 
electric power,  and  irrigation),  water  supply,  en- 
vironment and  ecology,  water  quality  control,  and 
the  general  attitudes  of  the  states  towards  federal 
action.  It  is  concluded  that  the  general 
predominance  of  the  Federal  government  in  water 
resources  matters  has  come  from  five  sources:  the 
generally  greater  technical  ability  of  the  Federal 
staffs,  the  inherent  ability  of  the  Federal  agencies 
to  handle  inter-state  problems,  the  practical  effect 
of  Federal  program  financing  in  superseding  state 
programs  in  the  same  field,  the  general  support  of 
intellectuals,  and  the  recently  increasing  power  of 
the  cities,  which  turn  increasingly  towards  direct 
Federal  support.  Despite  these  strong  influences, 
the  states  and  their  agencies  have  not  only  con- 
tinued in  existence,  but  have  increased  in  size,  in- 
fluence, and  technical  ability.  Among  the  in- 
fluences which  have  strengthened  them  are  the  in- 
creasing public  concern  with  the  environment  and 
the  complex  involvement  of  the  water  pollution 
control  field  with  the  economic,  physical  and  in- 
stitutional functioning  of  our  society.  The  Federal 
agencies'  force  and  abilities  are  sufficient  to  gain 
the  initiative  in  policy  and  in  planning  and  to  retain 
the  status  quo  for  the  older  construction  programs; 
but  pollution  control  is  so  intimately  involved  with 
peoples'  lives  and  local  activities  that  the  state  and 
its  agencies  seem  likely  to  play  a  large  role  for  the 
immediate  future.  (See  also  W72-02473)  (Davis- 
Chicago) 
W72-02485 


NATURE  OF  AND  NEED  FOR  INTERDISCIPLI- 
NARY ATTACKS  ON  PROBLEMS  OF  URBAN 
WATER  MANAGEMENT, 

Colorado  Univ.,  Boulder.  Center  for  Urban  En- 
gineering Studies. 
J.  E.  Flack. 

In:  Urban  Water  Resources  Management  -  3rd 
Conference  on  Urban  Water  Resources  Research, 
July  27-31,  1970,  Deerfield,  Massachusetts,  p  106- 
110. 

Descriptors:  Water  resources,  *Management, 
•City  planning,  'Methodology,  Planning,  Cities, 
Social  aspects,  Political  aspects,  Priorities,  Water 
supply,  Sewage  disposal,  Decision  making,  At- 
titudes, Environment,  Systems  analysis,  Social 
values. 

Identifiers:  'Metropolitan  water  resources  manage- 
ment, 'Urban  areas,  'Interdisciplinary  research, 
Environmental  problems,  Physical  subsystem,  Per- 
ceptions, Non-technologic  aspects,  Public 
hearings. 

The  urban  area  can  be  visualized  as  a  total  system 
consisting  of  three  interrelated  parts:  ( 1 )  the  social 
subsystem,  (2)  the  physical  subsystem,  and  (3)  the 
political  subsystem.  Little  is  known  about  the  link- 
ages between  these  subsystems,  yet  these  linkages 
are  a  keystone  to  successful  management  of  the 
water  resources  of  urban  areas.  A  basic  need  is  a 
methodology  for  integrating  the  non-technologic 
aspects  of  urban  water  with  the  more  utilitarian 
functions  of  water  supply  and  sewage  disposal.  A 
key  part  of  resolving  this  need  is  the  application  of 
survey  research  to  determine  attitudes  and  percep- 
tions of  decision  makers,  influential  and  the  con- 
cerned publics  toward  various  physical  and  en- 
vironmental problems.  Such  research  will  aid  in 
establishing  priorities  for  accomplishment  of  tasks 
in  urban  engineering  since  the  determination  of 
community  goals  and  priorities  with  regard  to  the 
water  resource  requires  much  more  than  the  histor- 
ic public  hearing  technique.  It  is  apparent  that  the 
need  for  interdisciplinary  research  into  the 
behavioral-technological  interface  in  urban  water 
management  is  both  timely  and  urgent.  The 
development  of  new  techniques  of  planning  and 
major  new  procedures  for  determining  objectives 
of  urban  water  management  make  such  research 
imperative.  (See  also  W72-02473)  (Davis- 
Chicago) 
W72-02486 


REGIONAL  WATER  RESOURCES  PLANNING: 
A  STATE  VIEW, 

Minnesota  Water  Resources  Planning  and  Basin 

Coordination,  St.  Paul. 

G.J.Kelnhofer. 

In:   Urban  Water  Resources  Management  -   3rd 

Conference  on  Urban  Water  Resources  Research, 

July  27-31,  1970,  Deerfield,  Massachusetts,  p  1 1 1- 

119. 

Descriptors:  'River  basin  commissions,  'Planning, 
'Coordination,  'Inter-agency  cooperation,  'In- 
stitutional constraints,  Federal  government,  State 
governments,  Decision  making.  Financing,  Water 
resources,  Water  resources  development. 
Identifiers:  'Institutional  efficiency,  Citizen 
groups,  Public  participation. 

Several  problems  are  identified  which  make  it  dif- 
ficult for  the  various  river  basin  commissions  to 
perform  effectively.  ( 1 )  The  Federal  partner  tends 
to  dominate  the  work  of  the  commissions,  and  most 
state  participation  is  not  at  an  adequate  level.  (2) 
The  commission  chairman  and  his  staff  have  insuf- 
ficient control  over  the  personnel  charged  with  the 
responsibility  for  plan  preparation,  making  it  dif- 
ficult to  fix  responsibility  for  the  pace  and  quality 
of  the  commission's  work.  (3)  An  inordinate 
amount  of  time  and  money  is  spent  in  the  prepara- 
tion of  voluminous  planning  reports  of  questiona- 
ble utility.  (4)  The  role  of  citizen  groups  and  local 
governments  in  defining  problems  and  evaluating 
alternative  solutions  is  still  uncertain.  (5)  The 
public  visibility  of  the  commissions  is  quite  low.  An 
alternate  organization  is  suggested,  consisting  of  a 


river  basin  management  organization  created  and 
funded  jointly  by  the  states  and  the  Federal 
Government.  Direction  of  the  agency  would  rest 
with  a  board  of  directors  made  up  of  the  elected 
representatives  of  local  governments,  and  officials 
of  the  state  and  Federal  governments.  Financing 
would  be  shared  among  all  three  governments,  with 
the  local  government's  portion  of  the  budget  com- 
ing from  a  tax  levied  on  all  the  counties  in  the 
basin.  The  management  agency  would  have 
complete  authority  to  plan,  design,  build  and 
operate  any  water  resources  development  project 
called  for  in  its  adopted  plans.  (See  also  W72- 
02473)  (Davis-Chicago) 
W72-02487 


ARTIFICIAL    LAKES    AND    LAND    SUBDIVI- 
SIONS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02489 


WATER  RESOURCES  PLANNING  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-02495 


THE    'NEW'    ENVIRONMENTALISM:    AN    IN- 
TELLECTUAL FRONTIER, 

Rutgers-The  State  Univ.,  Rutgers,  N.  J. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-02592 


LAND  USE  ALONG  THE  LAKE  MICHIGAN 
SHORE. 

State  of  Illinois,  Lake  Michigan  and  Adjoining 
Land  Study  Commission. 

In:  Report  to  the  Governor  and  the  77th  General 
Assembly,  Vol  II  -  Supporting  Studies,  October 
1971, p  163-181.  6tab,7ref. 

Descriptors:  'Land  use,  'Lake  Michigan,  'Recrea- 
tion, 'Aesthetics,  'Priorities,  'Shores,  Recreation 
demand,  Recreation  facilities,  Beaches,  Access 
routes,  Community  development,  Planning, 
Resource  development. 

Identifiers:  'Lakefront  land  use,  'Public  usage, 
'Public  open  space, Chicago  metropolitan  area. 

Existing  lakefront  land  usage,  existing  recreational 
capacities,  projected  demands  upon  the  lakefront, 
current  plans  for  new  lakefront  development,  and 
specific  recommendations  designed  to  enhance  the 
Lake  Michigan  shoreland  within  Illinois  as  an  area 
of  pre-eminent  public  usage  is  described  in  detail. 
The  recommendations  include:  ( 1 )  the  highest  pri- 
ority for  land  use  should  be  given  to  increasing  the 
amount  of  public  open  space  along  the  lakefront; 
(2)  lakefront  open  space  and  beach  areas  should  be 
developed  to  accommodate  anticipated  recrea- 
tional demands;  ( 3 )  lakefront  land  not  devoted  to 
open  space  should  be  restricted  to  uses  compatible 
with  the  open  space  usage  of  neighboring  areas;  (4) 
maximum  physical  access  to  Lake  Michigan  should 
be  afforded  to  the  broadest  possible  range  of  per- 
sons and  unreasonable  obstructions  to  the  public's 
view  of  the  lake  should  be  prohibited;  and  (5)  a 
thorough  review  and  evaluation  must  be  un- 
dertaken of  all  proposed  projects  which  might  af- 
fect the  lakefront.  (Davis-Chicago) 
W72-02595 


SEWAGE  DISPOSAL  IN  CHICAGO,  PAST 
DECISIONS  AND  FUTURE  PROSPECTS. 

State  of  Illinois,  Lake  Michigan  and  Adjoining 
Land  Study  Commission. 

In:  Report  to  the  Governor  and  the  77th  General 
Assembly,  Vol  II  -  Supporting  Studies,  October 
1971, p  113-124.  17ref. 

Descriptors:  'Decision  making,  'Sewage  treat- 
ment, 'Sewage  disposal,  'Wastewater  treatment, 
'Lake  Michigan,  'Planning,  Wastewater  disposal, 
Pollution,  Water  policy. 
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Identifiers:  'Chicago  metropolitan  area,  Chicago 
sanitary  canal,  Illinois  river. 

Many  of  the  current  environmental  problems  can 
be  attributed  to  the  poor  planning  and  narrow  per- 
spectives of  prior  generations.  This  can  be  illus- 
trated by  a  historical  review  of  the  successive 
technologies  utilized  for  sewage  treatment  and 
disposal  in  the  Chicago  metropolitan  area.  Crucial 
decisions  in  the  past  are  examined  and  evaluated, 
forming  the  basis  for  suggestions  regarding  future 
changes  in  sewage  treatment  philosophy  and 
technology.  The  past  focuses  upon  the  decision  to 
convey  most  of  the  wastewater  of  the  Chicago 
metropolitan  area  down  the  Chicago  Sanitary 
Canal  into  the  Illinois  River  system  to  prevent  pol- 
lution of  Lake  Michigan,  the  area's  primary  water 
supply  source.  Since  that  time  it  has  proved  neces- 
sary to  adopt  wastewater  treatment  instead  of 
merely  utilizing  the  assimilative  capacity  of  the  Il- 
linois River.  However,  this  policy  is  also  becoming 
inadequate.  The  big  question  at  this  point  is 
whether  to  continue  with  the  same  basic  policy  by 
improving  the  water  treatment  process,  or  to 
develop  a  totally  different  approach,  e.g.  applica- 
tion of  sewage  effluent  to  the  land.  (Davis- 
Chicago) 
W72-02598 


APPENDIX  F  -  FLOW-STORAGE  RELATION- 
SHIPS AND  THE  COST  OF  FLOW, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  244-279.  1  fig,  18  tab,  21 

ref. 

Descriptors:  *  Water  resources  development, 
*Flow,  *Storage,  *Costs,  *Water  supply,  Reser- 
voirs. 

Identifiers:  *  Relationships,  'Cost  of  flow,  *Max- 
imum  supply  of  water,  Losses,  Physiographic,  Per- 
centages. 

Within  this  study,  the  phrase  'supply  of  water' 
refers  to  several  different  measurements.  'Supply  of 
water'  occasionally  refers  to  the  flow-duration 
curve,  i.e.,  the  percentage  of  time  that  flows  of  a 
designated  amount  are  equaled  or  exceeded.  'Max- 
imum supply'  refers  to  the  mean  annual  flow  ad- 
justed for  evaporation  from  additional  storage 
reservoirs.  'Cost  of  flow'  refers  to  the  cost  of  addi- 
tional reservoir  capacity  needed  to  raise  present 
minimum  flows  to  successively  higher  levels  up  to 
the  mean  annual  flow  net  of  additional  reservoir 
evaporation.  Costs  of  flow  are  expressed  as  capital 
cost,  annual  equivalent  cost  for  marginal  or 
average  cost  per  unit  of  regulated  flow,  or  as  cumu- 
lative total  cost  for  a  specified  level  of  regulated 
flow.  Some  of  the  aspects  considered  in  the  tables 
include:  storage  required  to  produce  gross  flows 
equal  to  indicated  percentages  of  mean  annual  flow 
(MAF),  with  98%,  (%%,  and  90%  availability  and 
no  deduction  for  reservoir  losses,  by  region;  capital 
costs  of  storage  capacity  per  acre-foot,  by  physio- 
graphic zone  and  size  class,  1964  prices;  capacity 
of  reservoirs  in  thousands  of  acre-feet,  existing  or 
under  construction  in  1964;  distribution  of  existing 
reservoirs  by  size  class;  synthetic  schedule  of  reser- 
voirs; percentage  of  total  new  capacity  in  each  re- 
gion assigned  to  various  size  classes;  synthetic 
storage  schedules,  by  region;  and  synthetic 
schedules  of  flow,  storage,  and  costs,  by  region: 
90%  availability,  0.0425  annual  factor.  (Strachan- 
Chicago) 
W72-02601 


APPENDIX  E  -  ESTIMATION  OF  WASTE 
LOADS  AND  TREATMENT  COSTS, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  221-243.  27  tab,  8  ref. 

Descriptors:  *Waste  treatment,  'Estimated  costs, 
♦Statistics,  Biochemical  oxygen  demand,  Thermal 
pollution,    Municipal    wastes,    Industrial    wastes, 


Recirculated  water.  Hydro-electric  power,  Rates, 
Costs. 

Identifiers:  'Waste  loads,  'Treatment  costs,  Ther- 
mal waste  loads,  Standard  treatment. 

Statistics  are  presented  for  estimation  of  biochemi- 
cal oxygen  demand  (BOD)  waste  loads,  thermal 
waste  loads,  waste  treatment  costs  (including  in- 
dustrial waste  treatment  and  municipal  waste  treat- 
ment costs,  recirculation  costs,  and  short-term 
treatment  costs).  Some  of  the  aspects  of  waste 
loads  and  treatment  costs  which  are  considered  in 
the  tables  include:  costs  of  standard  treatment  by 
level  of  treatment  and  region  for  1960,  1980  low- 
medium-high,  and  2000  low-medium-high;  recircu- 
lation rates  required  to  offset  thermal  waste  loads 
in  selected  regions;  thermal  waste  loads:  cooling 
water  discharge,  by  industry  and  region  for  1960, 
1980  medium,  2000  medium,  and  2020  medium, 
and  costs  of  recirculation,  steam-electric  power  for 
1960,  1980  medium,  2000  medium,  2020  medium, 
2020  high,  for  both  original  and  revised  rates. 
( Strachan-Chicago ) 
W72-02602 


APPENDIX  D  -  TREATMENT,  DILUTION,  AND 
TREATMENT  COSTS  OF  MUNICIPAL  AND  IN- 
DUSTRIAL WASTES, 

Oklahoma  Univ.,  Norman. 

G.  W.  Reid,  W.  W.  Eckenfelder,  L.  E.  Streebin,  R. 

Y.  Nelson,  and  O.  T.  Love,  Jr. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  203-220.  2  fig,  15  tab,  8 

ref. 

Descriptors:  'Waste  water  treatment,  'Municipal 
wastes,  'Industrial  wastes,  'Model  studies, 
'Economics,  'Water  quality,  'Standards,  Thermal 
pollution,  Equations. 

Identifiers:  'Dilution,  'Treatment  costs,  'Projec- 
tions, 'Physical  stream  characteristics,  'Instream, 
Short-term  treatment.  Committee  Print  No  29, 
Figures,  Tables. 

Appendix  D  presents  equations,  figures,  and  tables 
which  explicate  aspects  of  the  treatment,  dilution, 
and  treatment  costs  of  municipal  and  industrial 
wastes.  The  models  used  are  on  a  regional  scale. 
The  problem  is  as  follows:  given  aggregate 
economic  projections,  physical  stream  charac- 
teristics, and  instream  water  quality  standards,  to 
develop  dilution  water  requirements  as  a  function 
of  municipal  and  industrial  waste  treatment  levels. 
The  results  of  this  study  are  compared  with  Com- 
mittee Print  No  29  (Reid,  G.  W.,  'Water  Require- 
ments for  Pollution  Abatement',  Senate  Select 
Committee  on  National  Water  Resources,  86th 
Cong.,  2nd  sess),  which  also  dealt  with  this 
problem.  Additionally,  this  study  has  incorporated 
the  following  ideas:  effects  of  short-term  treatment, 
the  effects  of  location  and  scale  on  treatment  costs, 
and  thermal  pollution.  As  previously,  the  basic 
loadings  and  stream  characteristics  were  obtained 
from  other  workers,  the  intention  of  this  present 
study  being  the  development  of  basic  models,  unit 
loadings  and  costs  of  treatment.  (Strachan- 
Chicago) 
W72-02603 


APPENDIX  A  -  BASIC  ECONOMIC  PROJEC- 
TIONS, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  155-173.  1  fig,  23  tab,  33 

ref. 

Descriptors:  'Water  resources  development, 
'Economics,  'Population,  'Gross  national 
product,  Irrigation,  Mining,  Hydroelectric  power. 
Productivity,  Industries. 

Identifiers:  'Projections,  'Economic  activity, 
Urban  population,  Manufacturing,  Labor  force, 
Water  resource  region. 

Projections  are  made  for  population  and  the  gross 
national  product.  The  general  nature  of  the  pro- 


jected regional  pattern  of  population  is  as  follows: 
the  Northeast  and  North  Central  proportion  of  the 
U.S.  population  is  projected  to  decline  from  54  per- 
cent in  1960  to  47  percent  in  2020,  while  the  West 
is  projected  to  grow  from  about  1 5  percent  in  1 960 
to  21  percent  in  2020.  The  main  projection  for 
population  shift  is  from  East  to  West,  a  movement 
from  generally  humid  areas  to  arid,  or  less  humid 
areas.  A  subdivision  in  this  topic,  urban  population, 
is  also  projected.  Projections  of  the  gross  national 
product  were  obtained  by  projecting  the  size  of  the 
labor  force  and  then  applying  rates  of  productivity 
increase.  Projections  for  irrigated  acreage,  mining 
output  (bituminous  coal,  copper  ore,  iron  ore, 
phosphate  rock,  sand  and  gravel,  crude  petroleum, 
natural  gas,  natural  gas  liquids),  manufacturing, 
and  steam-electric  power.  This  study  is  also  com- 
pared with  other  projections  of  economic  activity 
of  individual  water  resource  regions:  New  England, 
Chesapeake  Bay,  Ohio,  Eastern  Great  Lakes,  Cum- 
berland and  Tennessee,  Upper  Missouri,  Western 
Gulf,  and  Pacific  Northwest.  It  was  attempted  to 
ascertain  whether  the  projections  of  population 
were  consistent  with  the  economic  base 
represented  by  the  industrial  projections.  No 
answer  was  obtained,  because  the  industrial  projec- 
tions represented  only  a  small  amount  of  the  total 
employment.  (Strachan-Chicago) 
W72-02605 


CHAPTER  XII  -  VARIATIONS  IN  SELECTED 
PARAMETERS, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02606 


CHAPTER    X    -    THE    BASIC    MODEL:    THE 
RESULTS, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02608 


CHAPTER  IX  -  THE  'SUPPLY'  OF  WATER  AND 
COSTS  OF  FLOW, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02609 


CHAPTER  VI  -  COEFFICIENTS  OF  WATER 
USE:  WITHDRAWAL  USES, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  48-54.  7  tab,  13  ref. 

Descriptors:  'Withdrawal,  'Water  utilization,  'In- 
takes, 'Flow,  Agriculture,  Mining,  Hydroelectric 
power,  Municipal  water,  Evaluation,  Evaporation, 
Transpiration. 

Identifiers:  'Water  use,  'Withdrawal  uses,  'Intake, 
'Onsite,  'Flow-through',  Manufacturing. 

Three  categories  of  water  use  are  distinguished 
(the  first  two  contributing  to  evaporation  and 
transpiration  losses):  (1)  withdrawal  (or  intake), 
( 2 )  onsite,  and  ( 3 )  flow.  Onsite  uses  and  waste  dilu- 
tion flow  will  be  discussed  in  later  chapters. 
Withdrawal  uses  are  defined  as  those  that  involve 
movement  of  water  from  a  natural  water  course  or 
lake  into  a  man-made  hydraulic  system,  for  exam- 
ple, irrigation  ditches.  All  withdrawal  uses  require  a 
larger  'flow-through'  than  is  lost  to  the  atmosphere, 
or  incorporated  into  the  product.  Flow-through  will 
exceed  intake  if  water  is  recirculated  within  a  given 
hydraulic  system.  Otherwise  flow-through  and  in- 
take are  equal.  Withdrawal  uses  are  discussed  in 
terms  of  agriculture,  mining,  manufacturing, 
steam-electric  power,  and  municipalities.  Seven  ta- 
bles are  presented  and  discussed  to  illuminate 
evaluation  of  withdrawal  uses  within  these  areas. 
( Strachan-Chicago ) 
W72-02612 
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CHAPTER  V  -  POLULATION  AND  ECONOMIC 
ACTIVITY  PROJECTIONS  TO  THE  YEAR 
2020, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore.   1971.  p  41-47.  8  tab,   11   ref. 

OWRRB-007-NMEX(2). 

Descriptors:  *Population,  'Economics, 

♦Hydroelectric  power,  'Mining,  'Livestock,  'Ir- 
rigation, Water  requirements,  Gross  national 
product,  Industries,  Agriculture,  Soil  moisture. 
Conservation. 

Identifiers:  'Projections,  'Economic  activity, 
'Manufacturing,  Urban  population,  Water  use. 

Tables  of  population,  manufacturing  output,  power 
generated  by  steam-electric  plants,  mining  output, 
livestock  production,  and  irrigated  acreage  are 
presented  and  discussed.  The  principal  determi- 
nants of  water  use  are  population  and  the  level  and 
pattern  of  economic  activity,  population  having  the 
more  direct  relationship  with  water  requirements. 
The  United  States  population  might  double 
between  1960  and  2000  but  probably  will  grow  by 
a  somewhat  smaller  amount.  Urban  population  will 
grow  more  rapidly  than  total  population  but  less 
rapidly  than  population  in  major  urban  centers. 
The  gross  national  product,  at  Medium  rates  of 
change  in  population,  labor  force  participation, 
and  productivity  per  worker,  is  projected  to  grow 
to  eight  times  the  1960  level  by  the  year  2020.  Five 
industries  were  projected  through  a  sequence  of 
steps  involving  separate  determinations  of  value 
added,  water  use,  and  water-borne  waste  residual 
coefficients.  Each  industry's  output  was  distributed 
among  regions  in  accordance  with  the  percentage 
distribution  used  in  projections  prepared  for  the 
Senate  Select  Committee.  Similar  steps  were  made 
for  mining  and  electric  power.  Agricultural  water 
use  consists  of  domestic  uses,  stock  watering,  and 
irrigation,  the  latter  being  the  major  water  use  in 
the  United  States,  whether  it  is  measured  by  intake 
or  by  loss  to  the  atmosphere.  Soil  and  moisture 
conservation  activities  were  treated  as  a  separate 
category  in  the  study,  and  hence,  a  category  which 
is  independent  of  population  and  economic  activi- 
ty. (Strachan-Chicago) 
W72-02613 


CHAPTER  IV  -  CONCLUSIONS,  POLICY  IS- 
SUES, AND  RESEARCH  PRIORITIES, 

New  Mexico  Univ.,  Albuquerque. 

G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore.  1971.  p  32-37.  5  ref.  OWRR  B- 

007-NMEX(2). 

Descriptors:  'Water  resources  development,  'En- 
vironment, 'Quality  control,  'Planning,  'Research 
and  development,  Water  quality  control,  Water 
quality,  Water  shortage,  Planning,  Decision  mak- 
ing. 

Identifiers:  'Policy-making,  'Research  needs, 
Water  quantity,  Southwest  region,  Upper  Arkan- 
sas-White-Red region. 

The  conclusions  of  the  study  are  summarized.  ( 1 ) 
The  conclusions  of  previous  studies  that  degrada- 
tion of  water  quality  and  the  related  environment 
pose  a  basic  threat  to  well-being  are  reconfirmed. 
At  the  same  time,  the  study  also  indicates  that  a 
serious  physical  limitation  will  prevent  the  achieve- 
ment of  a  high-quality  water  environment  -  e.g.,  6 
mg/l  of  dissolved  oxygen.  (2)  Over  the  next  half- 
century  the  Southwest  will  continue  as  the  nation's 
hard-core  area  of  absolute  water  shortage,  with  the 
Upper  Arkansas-White-Red  region  joining  this 
classification  later.  (3)  Within  a  national  perspec- 
tive, problems  of  water  quality  will  be  more  insur- 
mountable than  those  of  water  quantity.  Several 
policy-making  considerations  are  indicated:  the 
value  of  high  growth,  artificial  lakes  versus 
undisturbed  flow,  cost  allocation,  deficiency  risks, 
standards  of  quality,  and  aesthetic  values.  Areas  of 
urgent  research  needs  are  delineated:  treatment  of 
dissolved  solids,  interbasin  transfers,  waste  collec- 


tion and  thermal  pollution,  waste  treatment  versus 
water  treatment,  inputs  per  unit  of  output,  regional 
data  and  analysis,  and  the  price  elasticity  of  water. 
( Strachan-Chicago) 
W72-02614 


THE  OUTLOOK  FOR  WATER, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02615 


CHAPTER  I  -  THE  PROBLEM  AND  THE  AP- 
PROACH, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore.  1971.  p  3-5.  1  ref.  OWRR  B-007- 

NMEX(2). 

Descriptors:  'Water  resources  development, 
'Resources,  'Future  planning  (Projected), 
'Economics,  Water  supply,  Water  quality,  Re- 
gional analysis,  Supply,  Demand. 
Identifiers:  'Comprehensive  projections,  'Syste- 
matic economic  model,  Water  quantity,  National 
analysis. 

The  need  for  well-grounded  projections  of  future 
supplies  and  requirements  is  as  great  for  water  as 
for  any  other  natural  resource.  However,  the  art  of 
making  comprehensive  projections  for  the  water 
resource  remains  notably  undeveloped  in  contrast 
to  projections  made  for  major  metals  and  mineral 
fuels.  The  authors  attribute  this  problem  to  the 
unique  and  elusive  characteristics  of  water  as  a 
natural  resource.  ( 1 )  Most  water  problems  are 
local  or  regional  rather  than  national.  (2)  There  is 
no  true  market  for  water.  (3)  Water  from  the  same 
source  is  used  for  many  different  purposes,  and  the 
various  uses  affect  the  supply  in  many  different 
ways.  (4)  The  very  close  relationship  between 
quality  and  quantity  is  often  of  little  value  as  a  mea- 
sure of  water  supply.  (5)  There  are  few  absolute 
requirements  for  establishing  either  quality  or 
quantity.  (6)  Once  agreement  has  been  reached  on 
the  desired  level  of  quality  and  the  amount  of  de- 
pendability of  flow,  there  are  widely  different  ways 
of  achieving  these  aims.  The  authors  outline  the  ul- 
timate goals  of  their  study.  The  study  seeks  to 
develop  a  systematic  economic  model  that:  ( 1 ) 
recognizes  the  regional  aspects  of  the  water 
problem  yet  yields  a  national  perspective,  (2)  per- 
mits aggregation  of  demand  and  supply  into  use- 
fully parallel  concepts,  (3)  takes  into  account  the 
fugitive  and  probabilistic  characteristics  of  supply 
as  well  as  the  interdependence  between  supply  and 
demand,  and  (4)  identifies  important  choices  to  be 
made  and  tensions  to  expect  within  and  among 
water  resource  regions.  One  purpose  of  the  study  is 
to  make  explicit  how  aesthetic  judgments  can  be  in- 
corporated into  the  body  of  an  economic  analysis 
of  water  resources.  (Strachan-Chicago) 
W72-02616 


CHAPTER  III  -  A  SUMMARY  OF  THE 
FINDINGS, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore.    1971.  p   18-31.  2  tab,   15  ref. 

OWRR  B-007-N  MEX  (2). 

Descriptors:  'Water  resources  development,  'En- 
vironment, 'Management,  Water  storage,  Water 
treatment,  Water  shortage,  Sewerage,  Thermal  pol- 
lution. 

Identifiers:  'The  Upper  Missouri  and  Western 
Great  Lakes  regions,  Heat  pollution. 

The  results  of  the  study  are  presented.  They  are  not 
intended  to  represent  predictions  nor  full-scale 
projections,  but  instead,  demonstrate  the  problems 
which  will  occur  if  certain  trends  of  water  use  con- 
tinue. Greatest  attention  is  given  to  the  basic  model 
and  to  Medium  projections  of  economic  growth.  In 
comparing  this  study  to  a  previous  Committee  re- 


port (Print  no  32)  in  terms  of  equivalent  programs 
and  projections,  seven  basic  differences  in  results 
are  enumerated.  ( 1 )  New  storage  is  less  and  the 
amount  spent  on  new  storage  falls  even  more.  (2) 
Treatment  costs  in  the  aggregate  are  less  because 
of  lower  unit  costs  of  treatment.  (3)  Water 
shortage  is  less  even  though  maximum  net  regu- 
lated flow  is  less,  because  of  reductions  in  water 
required  for  swamps  and  wetlands  and  steam-elec- 
tric power.  (4)  The  Upper  Missouri  and  Western 
Great  Lakes  regions,  which  were  projected  as  being 
water-short  by  2000  Medium,  are  not  now  pro- 
jected as  water-short  regions  until  higher  levels  of 
population  and  economic  activity  are  attained.  (5) 
The  costs  of  sewerage  are  estimated  at  a  substan- 
tially higher  rate.  (6)  Thermal  pollution,  ignored  in 
the  previous  study,  is  likely  to  pose  a  major 
problem  in  the  future.  (7)  Costs  of  recirculation 
needed  to  avoid  heat  pollution  by  steam-electric 
power  plants  promise  to  be  a  major  part  of  the  fu- 
ture costs  of  maintaining  stream  quality.  (Strachan- 
Chicago) 
W72-02617 


RESOURCE     INVESTMENTS,     IMPACT     DIS- 
TRIBUTION, AND  EVALUATION  CONCEPTS, 

Cornell  Univ.,  Ithaca,  N.Y. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02641 


CRITERIA  OF  ECONOMIC  EVALUATION  IN 
WATER  RESOURCES  DEVELOPMENT. 

United  Nations  Office  of  Technical  Cooperation, 
The  Working  Group  of  Experts  on  Water 
Resources  Planning,  August  29-September  9, 
1 968,  Bangkok,  Thailand,  p  7 1  -80.  Planning  Water 
Resources  Development.  Water  Resources  Series 
No  37. 9  ref. 

Descriptors:  'Water  resources  development, 
'Evaluation,  'Economic  efficiency,  'Cost-benefit 
ratio,  'National  income. 

Identifiers:  'Income  redistribution,  'Rate  of  effec- 
tiveness, Internal  rate  of  return,  Minimum  cost, 
Economic  welfare,  Developing  countries. 

Criteria  used  in  evaluating  the  effectiveness  and  ef- 
ficiency of  water  resources  projects  in  attaining  na- 
tional economic  goals  are  enumerated.  The  max- 
imization of  economic  efficiency  (or  maximum 
economic  welfare  with  available  resources)  is  the 
criterion  most  frequently  used  in  water  resources 
project  evaluation.  The  basis  for  economic  efficien- 
cy are  criteria  such  as  the  benefit-cost  ratio,  inter- 
nal rate  of  return,  rate  of  effectiveness  and 
minimum  cost.  An  equation  relates  the  benefit-cost 
ratio  to  the  total  present  worth  of  annual  benefits 
and  project  costs.  The  rate  of  effectiveness,  used  in 
the  Soviet  Union,  is  a  ratio  between  savings  of  an- 
nual current  expenditures  and  incremental  invest- 
ment in  the  comparison  of  the  project  with  its  alter- 
natives. The  minimum  cost  criterion  is  widely 
adopted  in  selecting  the  best  alternative  layout  and 
construction  method  but  is  not  generally  applicable 
to  water  resources  projects.  The  advantages,  disad- 
vantages, and  areas  of  applications  of  these  criteria 
for  developing  countries  are  compared.  The 
criterion  for  maximizing  national  income  may  not 
be  the  same  as  that  for  maximizing  national 
economic  welfare.  Internal  inequities  are  increas- 
ing for  the  developing  countries  and  the  trend  of  in- 
come redistribution  needs  to  be  taken  into  con- 
sideration. (Haugh-Wisconsin) 
W72-02644 


AN  INFORMATION  SYSTEM  FOR  IMPROVING 
THE  EVALUATION  OF  NONMARKETED  OUT- 
PUTS, 

Army  Engineer  Inst,  for  Water  Resources,  Alexan- 
dria, Va. 
J.  D.  Evans. 

U.S.  Army  Engineer  Institute  for  Water  Resources 
Report  7 1-5,  July,  1971.  46  p,  10  ref,  1  append. 
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escriptors:  *Water  resources  development,  •Pro- 
ject planning,  'Cost-benefit  analysis,  *lntangible 
benefits,    Decision    making,    Investment,    Social 
values.  Evaluation. 

Identifiers:  Information,  Public  participation,  En- 
vironmental values,  Nonmarket  outputs. 

The  multiplicity  of  objectives  served  by  water 
resources  investments  makes  the  determination  of 
benefits  and  costs  extremely  difficult,  particularly 
when  it  is  impossible  to  state  all  benefits  in  terms  of 
a  common  unit  of  account.  In  an  effort  to  make 
cost-benefit  analysis  more  meaningful,  an  approach 
to  evaluating  noncommensurate  outputs  is 
developed,  primarily  by  combining  concepts  taken 
from  Margolis,  McKean,  and  Lord.  The  approach 
is  divided  into  two  main  phases:  ( 1 )  the  conception 
phase  in  which  the  project  planner  attempts  to 
discern  the  emphasis  the  public  would  like  to  have 
placed  on  nondollar-valued  outputs  relative  to  dol- 
lar-valued outputs,  and  (2)  the  public  participation 
phase  in  which  interested  citizens  are  given  the  op- 
portunity to  express  their  feelings  regarding  the 
suitability  of  the  alternatives  presented  by  the  plan- 
ners. Two  important  initial  steps  can  be  taken  to 
provide  a  foundation  for  organizing  and  imple- 
menting this  evaluation  approach:  (1)  provide 
more  and  better  information  for  all  levels  of  deci- 
sion-making, and  (2)  provide  for  the  systematic 
submission  and  review  of  information  displays 
throughout  the  planning  process.  An  information 
system  to  support  this  approach  to  evaluating  non- 
marketed  outputs  is  also  considered.  (Settle- 
Wisconsin) 
W72-02645 


ZERO  POLLUTION:  A  TRADEOFF  ANALYSIS, 

Boston  Univ.,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02646 


INTEGRATION  OF  WATER  RESOURCES 
PLANS  WITH  NATIONAL  ECONOMIC 
DEVELOPMENT  AND  PLANNING. 

United  Nations  Asian  Institute  for  Economic 
Development  and  Planning. 

Proceedings  of  the  8th  Session  of  the  Regional 
Conference  on  Water  Resources  Development  in 
Asia  and  the  Far  East,  November  18-25,  1968, 
Bangkok,  Thailand,  p  74-89.  Water  Resources  Se- 
ries No  38,  United  Nations.  2  tab,  9  ref,  1  append. 

Descriptors:      'Water     resources     development, 

'Long-term   planning,   Irrigation,   Flood   control, 

Hydroelectric    power,    Water   supply,   Financing, 

Manpower,  Coordination. 

Identifiers:  'Economic  development,  'Asia,  Water 

transport. 

Rules,  procedures  and  requirements  for  effectively 
integrating  water  resources  plans  with  national 
economic  development  plans  are  discussed  with 
special  consideration  given  to  the  ECAFE  region. 
Water  resources  development,  by  entering  into  all 
sectors  of  the  economy  in  some  form,  offers  con- 
siderable scope  for  material  advancement. 
Development  planning  is  concerned  with  the  aug- 
mentation of  resources  and  their  most  efficient  use 
for  achieving  desired  objectives.  Some  of  the 
ECAFE  area  water  resource  projects  discussed  in- 
clude irrigation,  flood  control,  power  generation, 
water  supply  and  water  transport.  To  integrate 
these  projects  with  national  economic  plans,  they 
must  be  selected  and  ranked.  Construction 
schedules  must  be  fixed  and  executed  according  to 
carefully  prepared  development  programmes. 
Economic  planners  should  make  national  objec- 
tives, policy  goals,  and  strategy  of  development 
planning  clear  to  the  national  water  resources 
development  agency.  In  drafting  a  water  resource 
development  program,  consideration  should  be 
given  to  national  needs,  national  and  regional 
goals,  specific  function  and  targets  of  programmes, 
project  priority,  investment  schedule,  and  costs  and 
benefits.  Vertical  and  horizontal  coordination 
between  water  agencies  and  other  agencies  con- 


cerned insures  successful  project  implementation. 
Realistic  programming  must  take  account  of  the 
availability  of  financing  and  specialized  manpower. 
( Haugh- W  isconsin ) 
W72-02647 


INTERBASIN       TRANSFER--THE       INTERNA- 
TIONAL DIMENSION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
A.  H.  Laycock. 

Water  Resources  Bulletin,  Vol  7,  No  5,  p  1017- 
1026,  October,  1971.31  ref. 

Descriptors:    'Inter-basin   transfers,    'Compensa- 
tion, Profit,  International  waters,  Diversion,  Water 
resources  development,  Planning. 
Identifiers:  'International  transfers,  Canada. 

Interbasin  transfers  are  technically  possible  on  an 
international  scale  but  extremely  few  have  been 
developed  or  have  an  early  prospect  of  being 
developed.  The  institutional  constraints  are  strong 
and  nationalistic  reactions  to  proposals  which 
strongly  favor  either  of  the  nations  involved  have 
contributed  to  delays  in  development.  Most  cur- 
rently proposed  schemes  involving  international 
water  transfers  have  inadequate  provisions  for  the 
needs  of  the  areas  of  origin.  Such  inadequacies 
generate  substantial  opposition  because  it  appears 
that  one  nation  is  attempting  to  take  advantage  of 
another.  Consequently,  a  feasible  transfer  plan 
must  include  an  additional  payment  of  profit  for 
the  originating  nation;  just  breaking  even  economi- 
cally is  not  enough  if  significant  advantage  appears 
to  be  gained  by  the  receiver.  Many  of  the  more 
striking  illustrations  of  the  problems  and  opportu- 
nities relating  to  institutional  transfers  are  present 
in  the  proposals  for  Canadian  water  export  to  the 
United  States.  Some  proposals  have  antagonized 
Canadians  and  made  further  negotiations  difficult, 
but  phased  and  sequential  transfers  are  possible 
and  some  could  complement  Canadian  develop- 
ment. This  Canadian-U.S.  example  clearly  illus- 
trates a  fundamental  truism  that  should  be  recog- 
nized by  every  transfer  scheme:  without  mutual 
benefit  there  will  be  virtually  no  international 
dimension  in  interbasin  transfers.  (Settle- Wiscon- 
sin) 
W72-02648 


IDENTIFICATION  AND  MEASUREMENT  OF 
ECONOMIC  PROJECT  BENEFITS. 

United  Nations  Office  of  Technical  Cooperation, 
The  Working  Group  of  Experts  on  Water 
Resources  Planning,  August  29-September  9, 
1968,  Bangkok,  Thailand,  p  58-70.  Planning  Water 
Resources  Development,  Water  Resources  Series 
No  37.  1  fig. 

Descriptors:  'Water  resources  development, 
'Economic  efficiency,  'Evaluation,  'Benefits,  In- 
tangible benefits,  Irrigation  programs,  Hydroelec- 
tric power,  Flood  control,  Navigation,  Recreation, 
Water  supply,  Watershed  management. 
Identifiers:  'Primary  benefits,  'Secondary  benefits, 
Asia. 

Economic  efficiency  is  the  criterion  used  in  many 
ECAFE  countries  for  evaluating  effects  on  the 
economy  of  water  resource  project  and  programme 
formulation.  It  is  expressed  as  a  comparison  of  the 
value  of  output  (benefits)  with  the  value  of  inputs 
(costs).  Benefit  identification  (based  on  the  need 
for  development),  the  principle  and  assumptions  of 
benefit  measurement,  procedures  for  benefit  mea- 
surement that  have  been  adopted  in  ECAFE  coun- 
tries, and  the  limitations  of  present  evaluation 
techniques  are  discussed.  The  effect  of  a  project  is 
revealed  by  the  difference  between  the  conditions 
with  and  without  the  project.  The  increase  in  net 
gain  (output  minus  inputs)  under  conditions  with 
the  project  from  the  net  gain  under  conditions 
without  the  project  represents  the  benefits  of  a  pro- 
ject. Primary,  secondary,  tangible  and  intangible 
benefits  are  considered.  All  other  possible  alterna- 
tive projects  that  can  meet  the  estimated  future  de- 


mand must  be  examined.  The  bulk  of  the  paper  ap- 
plies this  discussion  of  benefits  to  the  water 
resource  development  areas  of  irrigation,  hydro- 
power,  flood  control,  navigation,  public  water 
supply,  recreation,  and  watershed  management. 
(Haugh-Wisconsin) 
W72-02650 


FINANCIAL  ANALYSIS. 

United  Nations  Office  of  Technical  Cooperation, 
The  Working  Group  of  Experts  on  Water 
Resources  Planning,  August  29-September  9, 
1968,  Bangkok,  Thailand,  p  81-99.  Planning  Water 
Resources  Development,  Water  Resources  Series 
No  37.  17  tab,  9  ref. 

Descriptors:  'Water  resources  development, 
'Financial  analysis,  'Loans,  Capital  costs,  Operat- 
ing costs,  Maintenance  costs,  Replacement  costs, 
Cost  repayment. 

Identifiers:  'Developing  countries,  'Project  costs, 
'Foreign  exchange,  India,  Pakistan,  Taiwan. 

The  financial  analysis  of  a  proposed  development 
project  consists  of  a  practical  plan  for  financing  the 
project  and  recovering  its  cost,  taking  into  account 
the  sources  of  finance,  probable  borrowing  terms 
and  revenue  likely  to  accrue  to  the  project,  phased 
according  to  its  increased  effectiveness.  Financial 
analysis  deals  with  project  costs  (capital  costs  and 
operating,  maintenance,  and  replacement  costs)  by 
designating  an  annual  sum  to  be  set  aside  to  amor- 
tize a  loan.  This  sum  is  a  function  of  the  interest 
rate,  grace  period  and  maturity.  It  also  deals  with 
the  foreign-exchange  component  (loans,  credits 
and  grants)  and  terms  of  foreign  aid.  The  local-cur- 
rency component  consists  mainly  of  borrowing 
from  the  central  government,  as  is  the  practice  in 
India.  The  burden  of  cost  falls  to  the  beneficiaries 
whose  repayment  capacity  may  be  quite  low  in  the 
developing  countries.  To  remedy  this  situation, 
with  regard  to  irrigation  in  India,  an  annual  water 
rate  supplemented  by  a  betterment  levy  was 
enacted.  Financial  analysis  is  illustrated  with  exam- 
ples of  a  multipurpose  reservoir  in  Taiwan  and  a 
salinity-control  and  land-reclamation  project  in 
West  Pakistan.  (Haugh-Wisconsin) 
W72-02652 


THE  FINANCING  OF  WATER  RESOURCES 
DEVELOPMENT  WITH  PARTICULAR 

REFERENCE  TO  THE  ROLE  OF  THE  WORLD 
BANK  GROUP  IN  THE  ECAFE  REGION, 

International      Bank     for     Reconstruction     and 
Development,    Washington,    D.    C.    Advisor    on 
Agricultural  Development. 
T.  C.Creyke. 

Proceedings  of  the  8th  Session  of  the  Regional 
Conference  on  Water  Resources  Development  in 
Asia  and  the  Far  East,  November  18-25,  1968, 
Bangkok,  Thailand,  p  202-216.  Water  Resources 
Series  No.  38,  United  Nations,  3  tab,  1  ref. 

Descriptors:      'Water     resources     development, 
'Financing,  'Loans,  'Projects,  'Economic  impact, 
Economic  justification.  Irrigation,  Investment. 
Identifiers:  'World  Bank,  'Asia,  'Project  financ- 
ing. West  Pakistan,  Iran,  Indus  River  basin. 

The  World  Bank,  in  its  role  of  promoting  the 
economic  development  of  less  developed  coun- 
tries, and  its  affiliate,  the  International  Develop- 
ment Association,  created  in  1960  to  provide  more 
flexible  multilateral  development  loans,  are  ex- 
amined as  financing  agencies  in  water  resource 
development  in  the  ECAFE  region.  The  approach 
of  these  organizations  is  project-oriented,  with 
financing  being  devoted  to  undertakings  which 
make  an  important  contribution  to  the  borrowing 
country's  economy.  Standards  must  be  met  and 
projects  appraised  at  the  economic,  technical, 
managerial,  organizational,  commercial  and  finan- 
cial levels.  Many  references  to  past  Bank  un- 
dertakings and  present  involvements  illustrate 
these  aspects.  The  ECAFE  region  has  received 
over  70%  of  all  IDA  credits  (the  majority  for  India 
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and  Pakistan) AND  :S%  of  all  Bank  lending.  Atable 
itemizes  all  Bank/IDA  loans  for  ECAFE  water 
resource  development.  The  trend  of  the  past  four 
years  of  an  increasing  share  of  agricultural  lending 
going  for  non-water  resources  projects  is  likely  to 
continue.  Case  studies  of  the  water  and  power 
resources  of  West  Pakistan  (Indus  special  study) 
and  the  Dez  multipurpose  project  in  Iran  illustrate 
the  Bank's  work  in  water  resource  development. 
( Haugh-W  isconsin) 
W72-02653 


MEASUREMENT  STANDARDS  FOR  PROJECT 
EVALUATION-PRICES  AND  INTEREST  BY 
THE  ECAFE  SECRETARIAT. 

United  Nations  Office  of  Technical  Cooperation, 
The  Working  Group  of  Experts  on  Water 
Resources  Planning,  August  29-September  9, 
1968,  Bangkok,  Thailand,  p  23-34.  Planning  Water 
Resources  Development,  Water  Resources 
Development,  Water  Resources  Series  No.  37.  4 
tab,  5  ref,  2  append. 

Descriptors:  'Water  resources  development, 
♦Evaluation,  'Competitive  prices,  'Interest,  Cost- 
benefit  analysis,  Risks,  Labor  supply. 
Identifiers:  'Opportunity  costs,  'Market  prices, 
Price  rigidity,  Government  bonds,  Foreign 
exchange  rate,  Cambodia,  Foreign  finance. 

A  procedure  is  outlined  for  assigning  prices  and  in- 
terest rates  to  physical  quantities  involved  in  a  pro- 
ject so  that  the  benefits  and  costs  of  projects  may 
be  evaluated  and  compared.  Market  prices  for 
goods  and  services  should  be  used  but  where  these 
are  inappropriate,  the  correct  'shadow  prices'  (op- 
portunity costs)  are  then  suggested.  The  shadow 
prices  for  domestic  taxed  goods  are  the  prices  net 
of  the  taxes,  while  the  shadow  prices  for  imports 
and  exports  are  the  international  prices.  Problems 
arise  when  market  prices  are  artificially  kept  at  a 
level  different  from  the  competitive  level  by  a  non- 
governmental institution  (for  example,  labor 
prices)  or  by  the  government  (for  example,  the 
foreign  exchange  rates).  In  these  cases  of  price 
rigidity,  shadow  prices  indicate  the  real  value  of  the 
goods  to  the  economy.  The  appropriate  interest 
rate  to  use  is  the  average  yield  on  long-term 
government  bonds  except  in  cases  where  corporate 
taxation  is  significant.  This  discount  rate  correctly 
incorporates  a  subjective  time  preference  and  mea- 
sure of  technical  productivity.  Risks  and  uncertain- 
ties must  also  be  considered.  The  appendices 
discuss  problems  of  projects  financed  by  foreign 
loans  or  grants  and  summarize  a  benefit-cost  analy- 
sis of  the  Prek  Thnot  project.  (Haugh-Wisconsin ) 
W72-02654 


PROJECT  COSTS. 

United  Nations  Office  of  Technical  Cooperation, 
The  Working  Group  of  Experts  on  Water 
Resources  Planning,  August  29-September  9, 
1968,  Bangkok,  Thailand,  p  35-41.  Planning  Water 
Resources  Development,  Water  Resources 
Development  Series  No.  37.  1  fig. 

Descriptors:  'Water  resources  development,  'Pro- 
ject planning,  'Capital  costs,  Estimated  costs,  An- 
nual costs,  Construction  costs,  Right-of-way. 
Identifiers:    'Project    costs,    Farm    development, 
Population  resettlement. 

Project  costs  are  defined  as  the  sum  of  all  the  ex- 
penditures required  to  realize  project  objectives. 
Cost  estimates,  as  a  basic  planning  tool,  are  of  three 
progressively  refined  and  reliable  types:  reconnais- 
sance estimates,  economic  feasibility  esti- 
matesuand  pre-construction  estimates.  The  capital 
costs  of  a  project  include  all  investments  necessary 
to  finance  construction  of  the  project  and  place  it 
in  operation.  Various  components  of  capital  costs 
include  lands  and  rights,  population  resettlement, 
construction,  farm-development  and  annual  costs. 
In  the  area  of  lands  and  rights,  rights-of-way  are 
needed  for  each  structure  of  a  project.  Reservoir 


rights-of-way  account  for  most  of  the  needed  land. 
Existing  facilities  may  also  need  relocation.  Reset- 
tlement of  the  population  contingent  to  a  reservoir 
area  will  involve  payments  for  holdings,  purchasing 
resettling  areas  and  moving  expenses.  Necessary 
construction  costs  include  those  for  planning  and 
investigation  following  project  authorization,  con- 
structing project  works,  temporary  service  facili- 
ties, and  engineering  and  administrative  services. 
Farm  development  costs  may  include  land  prepara- 
tion and  consolidation,  demonstration  farms,  and 
settler  assistance.  Annual  costs  provide  a  common 
basis  for  comparing  benefits,  investment  costs,  and 
operation  and  maintenance  costs  as  well  as  as- 
sessing repayment  possibilities.  (Haugh-Wisconsin) 
W72-02655 


PROJECT  TO  PLAN  FOR  ORDERLY 
DEVELOPMENT  OF  ARKANSAS-VERDIGRIS 
WATERWAY  AREA.  VOLUME  II:  COM- 
PREHENSIVE REPORT. 

Frontiers  of  Science  Foundation  of  Oklahoma, 
Inc.,  Oklahoma  City. 

Report  no.  ED-7 1-040,  May  71,  532  p,  ORC 
TA69-9(NEG). 

Descriptors:  'Economics,  'Inland  waterways, 
'Channel  improvements,  Arkansas,  Oklahoma, 
State  government,  Employment,  Land  use,  Legisla- 
tion, Water  supply,  Flood  control,  Ecology, 
Recreation. 

Identifiers:  Economic  development,  Arkansas 
river,  Verdigris  river,  waterway  transportation. 

The  report  describes  projected  economic,  industri- 
al, and  residential  development  in  the  Arkansas- 
Verdigris  Waterway  area.  Volume  II  reports  in 
detail  on  task  force  studies  of  planning  and 
development  in  similar  areas  elsewhere  in  the  Na- 
tion, efforts  to  inform  residents  of  the  area  about 
the  project  and  hear  their  views,  environmental 
factors  in  safeguarding  against  pollution  and 
eyesores,  anticipated  economic  impact  including 
manufacturing,  business,  housing  and  recreation, 
and  tourism  activities,  and  legal  and  legislative  stu- 
dies. Reports  from  Governors  of  both  States  and 
university  and  citizen  studies  are  included. 
W72-02828 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


PROGRAMMING  APPLICATIONS  TO  THE 
ECONOMIC  PROBLEMS  OF  WATER  QUALITY 
CONTROL, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02358 


DECENTRALIZABILITY  OF  A  STOCHASTIC 
OPTIMIZATION  APPROACH  TO  WATER 
RESOURCE  ALLOCATION, 

Hawaii     Univ.,     Honolulu.     Dept.     of    Business 

Economics  and  Quantitative  Methods. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02359 


DISPOSAL  OF  WASTES  FROM  WATER 
TREATMENT  PLANTS-PART  3-SECTION  2, 
REPORT  ON  CURRENT  TECHNOLOGY  AND 
COSTS, 

American    Water    Works    Association    Research 

Foundation,  New  York. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02390 


FINANCING     OF     MUNICIPAL     FACILITIES 
TREATING  INDUSTRIAL  WASTES, 

Environmental    Protection    Agency,   Washington, 

DC.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02399 


THE  RANGE  OF  CHOICE  IN  URBAN  WATER 
MANAGEMENT:  DEMAND  MANAGEMENT 
THROUGH  RESPONSIVE  PRICING, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 
Steve  H.  Hanke,  and  Robert  K.  Davis. 
Ninety-first  Annual  Conference,  American  Water 
Works  Association,  Denver,  Colorado,  June  13-18, 
1971.  28  p,  1  fig,  5  tab,  22  ref.  OWRR  Project  C- 
1748  (No  3165)  (2)  andC-1357  (No  1972)  (3). 

Descriptors:  'Water  rates,  'Water  supply,  'Water 
demand,  Administration,  Water  utilization,  Water 
users,  Planning,  Peak  loads,  Municipal  water,  Ci- 
ties. 

Identifiers:  'Summertime  water  use,  'Peak  respon- 
sibility pricing. 

Demand  management  through  the  instrument  of 
pricing  policy  was  studied  as  an  alternative  to  con- 
ventional water  supply  management.  Summertime 
uses  of  water  for  lawn  irrigation  and  similar  out- 
door uses  are  particularly  sensitive  to  the  price 
charged.  Since  it  is  the  rapid  growth  of  summertime 
demands  which  are  placing  pressures  on  city  water 
systems  to  expand  capacity,  a  two-season  pricing 
policy  is  proposed  which  places  the  responsibility 
for  paying  for  system  expansion  on  summertime 
users.  A  trial  application  of  a  peak  responsibility 
model  to  the  Washington,  D.C.  area  shows  that 
such  a  policy  would  radically  change  the  existing 
water  supply  picture,  and  that  peak  'requirements' 
for  summertime  water  might  be  greatly  reduced. 
The  anticipated  investments  in  reservoir  storage 
and  system  capacity  to  cope  with  growth  in  summer 
peak  days  can  be  postponed  by  perhaps  more  than 
ten  years.  Pricing  policy  combined  with  supply 
management  provides  the  utility  manager  with  the 
means  to  assure:  ( 1 )  a  more  efficient  utilization  of 
the  resources  employed  to  produce  and  distribute 
water;  and  (2)  a  more  equitable  distribution  of  the 
costs  incurred  in  providing  water  services. 
(Poertner) 
W72-02432 


INTERBASIN       TRANSFERS       OF       WATER, 
ECONOMIC  ISSUES  AND  IMPACTS, 

Colorado  Univ.,  Boulder.  Dept.  of  Economics;  and 

Minnesota       Univ.,       Minneapolis.       Dept.       of 

Economics. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-02436 


COST  OF  INDUSTRIAL  AND  MUNICIPAL 
WASTE  TREATMENT  IN  THE  MAUMEE 
RIVER  BASIN, 

Enjay  Chemical  Co.,  Baytown,  Tex.,  and  Toledo 

Univ.,  Ohio. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02437 


A  NEW  THEORY  OF  PRICING  AND  DECISION- 
-MAKING  IN  PUBLIC  INVESTMENTS, 

Florida  Univ.,  Gainsville.  Dept.  of  Agriculture;  and 
Krannert  Graduate  School  of  Industrial  Adminis- 
tration, Lafayette,  Ind. 
E.  Loehman,  and  A.  Whinston. 
OWRR  Research  report,  August,  1970.  41  p,  14 
ref. 

Descriptors:  'Investment,  'Cost  allocation,  'Pric- 
ing, 'Public  benefits,  'Decision  making,  Demand, 
Financing,  Optimization,  Welfare  (Economics). 
Identifiers:    'Public   goods,   'Public   investments, 
'Price  setting,  'Social  incremental  costs. 

A  theory  for  price  setting  in  public  investments  (in- 
cluding public  goods)  is  developed,  and  its  useful- 
ness in  choosing  and  financing  optimal  investments 
indicated.  Public  investments  and  goods  are  con- 
sidered as  cases  of  joint  supplies  and  costs  where  a 
good  is  to  be  supplied  to  and  paid  for  by  several 
users  and  any  increase  in  the  good's  quantity  is 
equally  available  to  all  users.  The  proposed  pricing 
system  is  based  on  the  concept  of  each  user  paying 
the  social  incremental  costs  due  to  his  demands.  By 
definition,  the  incremental  cost  scheme  satisfies  the 
necessary  marginal  conditions  for  social  welfare 
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maximization  just  as  marginal  cost  pricing  does. 
However,  in  the  case  of  increasing  returns  to  scale, 
unlike  marginal  cost  pricing,  this  scheme  covers 
full  costs.  This  incremental  cost  model  gives  rise  to 
a  fair  system  of  charges  and  each  user  will  have  in- 
centives to  accept  the  charge  since  alternative  ways 
of  satisfying  his  demands  will  be  moe  costly.  Since 
users  may  have  quite  different  demands,  incremen- 
tal cost  charges  will  not  be  uniform.  Finally,  the  in- 
cremental cost  model  implies  that  at  the  optimum 
investment,  the  marginal  unit  should  be  charged 
marginal  cost  which  is  the  condition  necessary  for 
welfare  maximization.  (Settle-Wisconsin) 
W72-02440 


IRRIGATION  DEVELOPMENT  COST  AT  THE 
FARM  LEVEL, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Bangkok  (Thailand). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-02443 


THE  WAR  ON  POLLUTION,  ECONOMIC  AND 
FINANCIAL  IMPACTS, 

Virginia  Univ.,  Charlottesville.  Graduate  School  of 

Business  Administration. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02445 


ECONOMIES  ASSOCIATED  WITH  SIZE  OF 
WATER  UTILITIES  AND  COMMUNITIES 
SERVED  IN  NEW  HAMPSHIRE  AND  NEW  EN- 
GLAND, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 

and  Environmental  Resources. 

R.  A.  Andrews. 

Water  Resources  Bulletin,  Vol  7,  No  5,  p  905-912, 

October,  197 1 .  5  tab,  5  ref. 

Descriptors:  *Utilities,  *Water  utilization,  'Econo- 
mies  of  scale,  'Elasticity  of  supply,  Total  costs, 
Unit  costs,  Regression  analysis,  New  England. 
Identifiers:  'Economies  of  production. 

Regression  analysis  techniques  were  employed  to 
investigate  the  relationship  between  the  costs  of 
providing  water  to  New  England  communities  and 
( 1 )  the  quantity  of  water  produced  by  the  utility, 
and  (2)  the  size  of  the  community.  Th  annual  water 
cost  and  production  data  used  were  obtained  from 
the  American  Directory  of  Water  Utilities  ( 1 968- 
1969)  and  were  for  the  years  1965-1967.  For  New 
England,  exclusing  New  Hampshire,  a  one  percent 
increase  in  total  water  produced  was  associated 
with  an  0.916  percent  increase  in  total  cost.  For 
New  Hampshire  utilities  on  metered  systems  there 
appeared  to  be  no  such  economies  of  production. 
A  one  percent  change  in  water  produced,  holding 
number  of  water  users  constant,  resulted  in  a  cost 
increase  of  0.1  to  0.3  percent,  indicating  that  the 
most  costly  part  of  increased  water  production  lies 
in  increasing  the  number  of  customers.  The  same 
cost  behaviour  exhibited  by  this  total  cost  data  was 
also  observed  for  unit  cost  data,  that  is,  for  cost  per 
1,000  gallons  produced.  Finally,  analysis  of  the 
elasticity  of  total  cost  indicated  that  increases  in 
community  size  may  more  than  offset  the  econo- 
mies associated  with  an  increased  volume  of  water 
produced.  (Settle-Wisconsin) 
W72-02451 


ECONOMIC  AND  ENVIRONMENTAL  IM- 
PACTS OF  THE  PROPOSED  SOUTH 
CAROLINA  TAX  CREDIT  FOR  INDUSTRIAL 
POLLUTION  CONTROL  FACILITDXS, 

Clemson     Univ.,     S.C.     Dept.     of     Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02453 


POLICIES  AND  METHODS  PERTAINING  TO 
THE  FINANCING  OF  WATER  RESOURCES 
PROJECTS   AND   REPAYMENT  OF  PROJECT 


COSTS. 

Proceedings  of  the  8th  Session  of  the  Regional 
Conference  on  Water  Resources  Development  in 
Asia  and  the  Far  East,  November  18-25,  1968, 
Bangkok,  Thailand,  p  33-59.  Water  Resources  Se- 
ries No  38,  United  Nations.  1 5  tab,  8  ref,  1  append. 

Descriptors:  'Water  resources  development,  'Pro- 
ject planning,  'Financing,  'Loans,  'Cost  repay- 
ment, 'Capital,  Non-reimbursable  costs,  Operating 
costs. 

Identifiers:  'Project  costs.  Foreign  exchange, 
Taiwan,  Pakistan,  Ghana,  India,  World  Bank. 

Because  of  the  increasing  cost  and  complexity  of 
development  projects,  water  resource  development 
is  becoming  financially  unfeasible  and  straining  the 
resources  of  developing  countries.  The  financial 
aspects  of  development  projects,  therefore,  need 
close  examination.  Possible  sources  of  domestic 
and  foreign  capital  and  the  terms  under  which  they 
are  currently  available  are  investigated.  The  bor- 
rowing terms  (the  grace  period,  repayment  period, 
and  interest  rate)  have  considerable  bearing  on  the 
ultimate  project  cost  and  charges  levied  to  recover 
the  cost.  The  ultimate  test  of  project  validity  is  its 
financial  soundness.  This  is  demonstrated  by  the 
repayment  schedules  which  show  the  anticipated 
capital  and  operating  costs  and  the  annual  an- 
ticipated revenue  throughout  the  repayment 
periods  of  the  loans.  To  illustrate  the  methodology 
of  financial  analysis,  how  projects  are  being 
financed,  borrowing  conditions  and  repayment 
possibilities,  four  case  studies  are  cited,  a  reservoir 
project  in  Taiwan,  a  groundwater  and  salinity  con- 
trol project  in  Pakistan,  a  river  power  project  in 
Ghana  and  an  irrigation  project  in  India.  (Haugh- 
Wisconsin) 
W72-02651 


FINANCIAL  ANALYSIS. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-02652 


MEASUREMENT  STANDARDS  FOR  PROJECT 
EVALUATION-PRICES  AND  INTEREST  BY 
THE  ECAFE  SECRETARIAT. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02654 


PROJECT  COSTS. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-02655 


COST  OF  DOMESTIC  WELLS  AND  WATER 
TREATMENT  IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 
J.  P.  Gibb. 

Groundwater,  Vol  9,  No  5,  p  40-49,  September- 
October  1971.  11  fig,  4  ref. 

Descriptors:  'Water  costs,  'Domestic  water, 
'Water  wells,  'Water  treatment,  'Illinois,  Ground- 
water, Economics,  Construction  costs.  Operating 
costs. 

Cost  information  is  given  for  private  home  ground- 
water supply  systems  in  Illinois.  With  10-gpm  sub- 
mersible pumps  the  average  cost  is  about  $585  with 
50  percent  ranging  between  $400  and  $680.  The 
costs  of  treating  water  for  domestic  use  also  are 
summarized.  Two  maps  show  the  probable  costs  of 
domestic  raw  water-supply  systems  from  sand  and 
gravel  wells  and  bedrock  wells  throughout  the 
State.  For  an  average  installation  and  domestic  use 
rate  in  Illinois,  the  monthly  cost  of  raw  water  is 
about  $11.00,  softened  water  $15.40,  softened 
water  treated  for  iron  $22.00,  and  softened  water 
treated  for  iron  and  chlorinated  $25.00.  Similar 
calculations  for  any  type  and  depth  of  well,  water 
quality,  and  treatment  can  be  made.  (Knapp- 
USGS) 
W72-02753 


6D.  Water  Demand 


WATER   RESOURCES   PLANNING   IN   URBAN 
DEVELOPMENT, 

Wapora,  Inc.,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06B. 

W7  2-02294 


UPPER  MISSISSIPPI  RIVER  COMPREHENSIVE 
BASIN  STUDY,  APPENDIX  P,  VOLUME  VIII, 
ECONOMIC  BASE  STUDY  AND  PROJEC- 
TIONS, 1970. 

Corps  of  Engineers,  Chicago,  III.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02439 


A  SPATIAL  ALLOCATION  MODEL  FOR  PRO- 
JECTED OUTDOOR  RECREATION  DEMAND: 
A  CASE  STUDY  OF  THE  CENTRAL  UPSTATE 
NEW  YORK  REGION, 

For  primary  bibliographic  entry  see  Field  06A. 
W72-02441 


NEXT  BIG  INDUSTRY:  ENVIRONMENTAL  IM- 
PROVEMENT, 

Dartmouth  Coll.  Hanover,  N.H.  Amos  Tuck  School 
of  Business  Administration. 
J.  B.Quinn. 

Harvard  Business  Review,  p  120-131,  September- 
October,  1971 .  3  tab,  3  ref. 

Descriptors:  'Ecology,  'Demand,  'Costs,  Govern- 
ment supports,  Institutions,  Political  aspects,  Regu- 
lation, Standards. 

Identifiers:  'Environmental  improvement,  'Public 
goods,  'Markets,  'Economic  growth,  'Industry. 

Environmental  improvement,  far  from  being  a 
costly  drain  on  the  economy,  can  create  a  dynamic 
profitable  series  of  self-supporting  markets  for  in- 
dustry which  add  to  the  GNP  Markets  for  public 
goods  (for  example,  environmental  improvement) 
remain  unsaturated  and  can  be  produced  by  ag- 
gregating individual  demands  or  imposing  govern- 
mental regulations.  The  costs  involved  in  creating 
these  new  markets  are  the  same  as  for  any  demand 
change  in  a  market  economy.  A  lower  growth  rate 
in  private  demand  for  goods  and  services  will  be  ex- 
perienced in  the  short  run.  In  addition,  some  mar- 
ginal firms  will  be  displaced  due  to  immediate  in- 
creased depollution  costs.  Finally,  small  price 
changes  will  seriously  affect  industries  with  high 
product  substitutability.  Responsibility  for  creating 
public  markets,  by  converting  public  demand  for 
environmental  improvement,  must  fall  to  the  busi- 
nessmen. Public  markets  must  be  properly 
developed  and  given  top  priority  in  order  to  be 
financed  by  the  economic  growth  they  create.  Na- 
tionwide standards  must  be  set,  enforced,  accom- 
panied by  favorable  fiscal  policy,  and  backed  up  by 
regulating  agencies.  Needed  practices  and  institu- 
tional changes  will  only  occur  if  industry  acts 
vigorously  and  consistently  in  its  long-term  self-in- 
terest. Many  historic  analogies  are  cited  and  serve 
to  reinforce  the  conclusions.  (Haugh-Wisconsin) 
W72-02446 


EFFECTS  OF  INTERBASIN  TRANSFERS  UPON 
WATER  MANAGEMENT  ALTERNATIVES  IN 
CENTRAL  UTAH, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agricultural  Engineering. 

G.  V.  Skogerboe,  and  T.  L.  Huntzinger. 

Water  Resources  Bulletin,  Vol  7,  No  5,  p  1027- 

1037,  October,  1971.  8  fig,  2  tab,  5  ref. 

Descriptors:  'Water  demand,  'Water  users, 
'Water  management  (Applied),  'Water  con- 
veyance, Future  planning  (Projected),  Municipal 
water,  Irrigation  water,  Industrial  water,  Utah. 
Identifiers:  'Utah  Lake  drainage  area,  Central 
Utah  Project. 
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Most  of  Utah's  rapid  population  and  industrial  ex- 
pansion is  taking  place  along  the  western  base  of 
the  Wasatch  Mountains,  with  consequent  increases 
in  water  demand.  Projections  for  the  Utah  Lake 
drainage  area  indicate  that  from  1 960  to  2020  ( 1 ) 
population  will  increase  from  1 12,100  to  334,000, 
(2)  municipal  water  demand  will  increase  from 
29,800  acre-feet  to  102,000,  (3)  industrial  water 
demand,  in  acre-feet,  will  increase  from  75,000  to 
167,000,  and  (4)  agricultural  water  demand,  in 
acre-feet,  will  decrease  from  674,100  to  514,000. 
The  expected  net  increase  in  mean  annual  water 
demand  for  this  period  is  4,000  acre-feet.  If  an 
overall  irrigation  efficiency  of  68%  can  be 
achieved,  there  is  sufficient  water  in  the  Utah  Lake 
drainage  area  to  meet  water  needs  to  the  year 
2020.  However,  the  need  to  provide  additional 
storage  to  reduce  agricultural  water  shortages 
would  still  exist.  Furthermore,  additional  water 
conveyance  systems  would  be  required  to  move 
water  from  areas  of  abundance  to  those  areas  con- 
sistently encountering  shortages.  The  Central  Utah 
Project  provides  such  a  means  for  reallocating  the 
existing  waters  in  the  Utah  Lake  drainage  area. 
(Settle-Wisconsin ) 
W72-02450 


RECREATIONAL  PARKS  AND  BEACHES: 
PEAK  DEMAND,  QUALITY  AND  MANAGE- 
MENT, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02452 


RESIDENTIAL       WATER       DEMAND       AND 
ECONOMIC  DEVELOPMENT, 

T.  R.  Lee. 

University  of  Toronto  Press,  1969.  151  p,  17  fig,  61 

tab,  2 1 2  ref,  2  append. 

Descriptors:  *Water  supply,  *Water  demand,  'Op- 
timum development  plans,  "Investment,  Social  im- 
pact, Economic  impact,  Municipal  water,  Welfare 
(Economics),  Social  aspects. 
Identifiers:  'India,  Social  overhead  capital. 

The  relationship  between  water  supply  and 
economic  development  and  the  components  of  the 
demand  function  for  domestic  water  is  studied  by 
examining  the  existing  water-use  system  in  two 
urban  areas  of  India.  The  analysis  suggests  that, 
apart  from  contributing  to  public  health,  the  provi- 
sion of  public  water  supplies  is  not  critical  to  the 
process  of  economic  development.  It  is  necessary, 
therefore,  to  reappraise  the  role  of  the  water  supply 
compared  with  alternative  investments  in  social 
overhead  capital  and  more  directly  productive  ac- 
tivities. Solution  to  the  dilemma  of  finding  the  op- 
timum level  of  investment  in  a  water  supply  system 
lies  in  understanding  the  composition  of  the  de- 
mand function  for  water  consumed  for  domestic 
use;  that  is,  once  the  relationships  between  the  de- 
mand for  water  and  the  level  of  the  living  environ- 
ment are  known,  an  attempt  can  be  made  to  ensure 
that  the  level  of  investment  in  water  supply  ap- 
proaches the  optimum  consistent  with  the  achieve- 
ment of  economic  growth.  This  study  indicates  that 
the  demand  for  domestic  water  supply  is  a  function 
of  the  accessibility  of  water,  housing  conditions, 
level  of  income,  and  water-using  habits.  (Settle- 
Wisconsin) 
W72-02457 


APPENDIX   B   -   WATER   USE  COEFFICIENTS 
AND  SELECTED  AGGREGATES, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  174-194.  23  tab,  41  ref. 

Descriptors:  'Water  users,  'Withdrawal,  'Mining, 

'Hydroelectric    power,    'Irrigation,    Recirculated 

water. 

Identifiers:  'Projections,  'Coefficients, 

'Withdrawal  losses,  'Water  use,  'Manufacturing, 

'Municipal  use. 


Projections  of  water  withdrawals  and  losses  are  cal- 
culated for  agriculture,  mining,  manufacturing, 
steam-electric  power,  and  municipal  use.  The  ta- 
bles present  the  results.  For  agriculture,  projections 
of  water  withdrawals  and  losses  were  obtained  as 
the  product  of  the  projections  of  irrigated  acreage 
in  each  region  multiplied  by  projected  water 
withdrawals  and  losses  per  irrigated  acre  in  each  re- 
gion. Estimates  of  water  use  for  mining  were  calcu- 
lated from  the  Bureau  of  Mines  estimates  of  water 
intake  and  losses  for  1962  and  adjustment  of  these 
figures  by  the  ratio  of  output  in  the  various  sectors 
in  1960  to  that  in  1962.  For  manufacturing,  water 
withdrawals  and  losses  were  established  as  the 
product  of  value  added  projected  for  five  manufac- 
turing sectors  (food  and  kindred  products,  paper 
and  pulp  products,  chemical  and  allied  products, 
petroleum  and  coal  products,  and  primary  metals), 
and  the  projections  of  water  withdrawal  and  loss 
coefficients.  The  amount  of  fresh  water  withdrawn 
per  kilowatt-hour  for  utility  steam-electric  power 
generation  depends  on:  the  amount  of  intake  plus 
the  amount  of  water  recirculated;  the  amount  of 
gross  water  applied  which  is  withdrawn  from 
brackish  sources;  and  the  rate  of  recirculation. 
Total  municipal  withdrawals  in  each  region  were 
estimated  as  the  product  of  urban  population  and 
average  per  capita  use.  In  Appendix  C,  14  addi- 
tional tables  deal  with  aggregate  withdrawals  and 
losses  for  the  major  water  uses  of  agriculture,  min- 
ing, manufacturing,  steam-electric  power,  and  mu- 
nicipal use.  (Strachan-Chicago) 
W72-02604 


CHAPTER  VII  -  WITHDRAWALS  AND 
LOSSES:  ALL  USES, 

New  Mexico  Univ.,  Albuquerque. 

N.  Wollman,  and  G.  W.  Bonem. 

In:  The  Outlook  for  Water,  The  Johns  Hopkins 

Press,  Baltimore,  1971,  p  55-65.  16  tab,  6  ref. 

Descriptors:  'Water  users,  'Withdrawal,  'Water 
utilization,  Agriculture,  Mining,  Hydroelectric 
power,  Recirculated  water. 

Identifiers:  'Withdrawal  uses,  'Withdrawal  losses, 
'Water  use,  'Projections,  Manufacturing,  Mu- 
nicipal use. 

Sixteen  tables  of  withdrawal  uses  and  losses  are 
presented  and  discussed.  Withdrawals  are  a  com- 
mon measure  of  water  use.  The  projections 
presented  in  the  tables  indicate  a  sharp  change  in 
the  relative  importance  of  different  withdrawal 
uses  over  the  next  fifty  to  sixty  years.  According  to 
the  Medium  projection,  between  1960  and  the  year 
2020  there  will  be  a  decline  in  absolute  withdrawals 
for  agriculture.  As  of  1960,  agriculture  accounted 
for  slightly  more  than  half  of  aggregate 
withdrawals.  This  decline  in  agriculture  withdrawal 
use  is  the  only  such  decline  projected  for  the  five 
major  categories  of  agriculture,  mining,  manufac- 
turing, municipal  use,  and  steam-electric  power. 
Mining  uses  decline  in  relative  importance, 
although  they  grow  absolutely.  Manufacturing  and 
municipal  uses  grow  slightly  in  relative  importance. 
The  biggest  foreseeable  growth,  absolute  and  rela- 
tive, is  that  of  steam-electric  power.  This  indicated 
growth  is  a  function  of  the  projected  output  of 
power  coupled  with  assumed  rates  of  recirculation. 
(Strachan-Chicago) 
W72-02611 


CHAPTER    VI   -   COEFFICIENTS   OF    WATER 
USE:  WITHDRAWAL  USES, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02612 
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IDAHO  (ANALYSIS  OF  WATER  POLLUTION 
LAW  AND  COMPARISON  WITH  PRESENT 
AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney,  and  Jon  Heaton. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  14,  1971.  1 6  p,  2  tab. 


Descriptors:  'Idaho,  'Water  pollution  control, 
•Administrative  agencies,  'Pollution  abatement, 
Water  supply,  Water  quality  control,  State  govern- 
ments, Legislation,  Legal  aspects.  Permits,  Ef- 
fluents, Standards,  Administration,  Judicial  deci- 
sions, Sewage  disposal,  Tennessee. 

Since  pollution  is  not  a  major  problem  in  Idaho,  its 
legislature  has  not  established  laws  designed  to 
prevent  or  abate  pollution.  The  law  is  almost  en- 
tirely remedial.  A  striking  feature  of  the  law  is  that 
there  is  no  water  pollution  board.  Rather,  the  regu- 
lation of  pollution  is  a  duty  of  the  state  board  of 
health.  Board  members  have  a  rather  wide  inde- 
pendence, though  serving  at  the  pleasure  of  the 
governor.  Many  important  areas  of  water  control, 
such  as  sewage  systems,  public  water  supplies,  and 
drinking  water  systems,  are  under  direct  control  of 
the  board.  No  authority  to  classify  waters  is  pro- 
vided; however,  the  board  is  authorized  to  set  ef- 
fluent standards  and  to  establish  a  permit  system. 
No  financial  incentives  are  given  to  encourage  pol- 
lution abatement.  The  board's  enforcement  power 
is  restricted,  since  it  has  no  power  to  issue  orders  or 
to  enter  private  property  to  perform  its  duties.  All 
enforcement  action  must  be  made  through  the 
courts.  The  fines  fixed  by  law  are  high  enough  to  ef- 
fectively deter  violations.  The  board's  final  deter- 
minations can  be  reviewed  by  the  courts.  Two  ta- 
bles compare  Idaho  pollution  control  law  with  the 
present  and  proposed  law  of  Tennessee.  (See  also 
W72-00475)  (Shelnut-Florida) 
W72-02254 


DECISION  AND  INSTITUTIONAL  ASPECTS  OF 
WEATHER  MODIFICATION, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  Engineer- 
ing and  Applied  Physcs. 

M.  B.  Fiering,  M.  Horowitz,  and  D.  F.  Luecke. 
Availabile  from  National  Technical  Information 
Service,  Springfield,  Va  22151  as  PB-201  101, 
$3.00  paper  copy;  $0.95  microfiche.  Harvard 
University  Division  of  Engineering  and  Applied 
Physics  Final  Report  14-06-D-6850,  June  1971. 
144  p,  27  fig,  12  tab,  199  ref.  Contract  14-06-D 
(Bur  Reclaim). 

Descriptors:  'Weather  modification,  'Legal 
aspects,  'Jurisdiction,  'Mathematical  models, 
'Systems  analysis,  Insurance,  Damages,  Decision 
making,  Computers,  Input-output  analysis,  Artifi- 
cial storms,  Artificial  precipitation. 

A  mathematical  model  of  the  jury  decision-making 
process  shows  that  large  instabilities  are  inherent  in 
the  existing  legal  systems  applied  to  recovery  of 
damages  alleged  to  arise  from  attempts  to  modify 
the  weather.  The  decision-making  process  is  shown 
to  be  generally  biased  in  favor  of  the  defendant.  If 
the  model  is  applied  to  decision-making  by  a  panel 
of  experts  it  shows  improved  stability.  Another 
mathematical  model  develops  decision  rules  for 
precipitation  augmentation,  but  unlike  earlier 
models,  this  study  explicitly  includes  economic 
measures  of  risk;  these  affect  precipitation  aug- 
mentation by  promoting  changes  in  systems  opera- 
tion coupled  with  small  increments  in  precipitation 
(with  small  risk)  as  constrasted  to  large  increments 
with  correspondingly  large  risk.  A  model  of  an  in- 
surance fund  for  damage  claims  is  presented. 
Finally,  a  model  statute  is  offered  for  establishing 
institutions  to  deal  with  regulation  and  monitoring 
efforts  in  weather  modification.  ( Woodard-USGS) 
W72-02299 


GERBING  V.  ITT  RAYONIER  (QUI  TAM  AC- 
TION UNDER  RIVERS  AND  HARBORS  ACT). 

I  Environmental  L.  Rep.  20368-20369  (M.D.  Fla. 
July21,  1971). 

'United  States,  'Rivers  and  Harbors  Act,  'Pulp 
wastes,  'Pollution  abatement,  Federal  government, 
Judicial  decisions,  Legal  aspects,  Water  law, 
Legislation,  Regulation,  Non-structural  alterna- 
tives, Negotiation,  Sulfates,  Industrial  wastes, 
Water  pollution,  Water  pollution  sources,  Waste 
disposal,  Rivers,  Environmental  sanitation,  Naviga- 
ble waters.  Water  pollution  control,  Public  rights. 
Identifiers:  'Qui  tarn  actions,  'Refuse  Act. 
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Plaintiff  private  citizen  sought  assessment  of  fines 
against  defendant  sulfite  manufacturer  for  al- 
legedly unlawful  discharges  of  refuse  into  a  river. 
Plaintiff  had  asked  the  United  States  Attorney  to 
enforce  the  appropriate  sections  of  the  Rivers  and 
Harbors  Act  of  1899,  but  the  government  failed  to 
take  any  action.  Plaintiff  attempted  to  invoke  the 
Refuse  Act  through  a  qui  tarn  proceeding:  an  ac- 
tion brought  on  behalf  of  the  government  by  an  in- 
former seeking  civil  penalties.  The  District  Court 
for  the  Middle  District  of  Florida  ruled  that  the 
Refuse  Act  does  not  authorize  a  civil  qui  tam  action 
by  a  private  party  aimed  at  imposing  criminal 
penalties  on  a  suspected  polluter,  even  if  the 
government  has  failed  to  act.  The  Court  also  found 
that  the  enforcement  of  the  Act  was  placed  in  the 
hands  of  the  Department  of  Justice  with  broad  dis- 
cretion in  determining  whether  or  not  to  prosecute 
possible  violations.  In  exercising  this  discretion 
United  States  Attorneys  are  immune  from  inter- 
ference by  private  citizens  or  the  courts.  The  court 
dismissed  plaintiffs  suit.  (Johnson-Florida) 
W72-02306 


FINNELL  V.  PITTS  (LIABILITY  OF  STATE  OF- 
FICERS FOR  STATE  TORT). 

21 132  So.  2-20  (Ala.  1930). 

Descriptors:  *Alabama,  *Highways,  *Eminent 
domain,  *  Flooding,  State  governments,  Compensa- 
tion, Condemnation,  Landfills,  Streams,  Obstruc- 
tion to  flow,  Legal  aspects,  Judicial  decisions. 

Plaintiff  farmowner  sued  defendant  state  officers  to 
recover  compensation  for  flooding  of  his  land 
resulting  from  construction  of  a  highway.  Defen- 
dants built  a  highway  close  to  plaintiffs  farm  and 
constructed  an  embankment  across  a  stream, 
which  caused  it  to  back  up  over  plaintiffs  land. 
Plaintiff  based  his  action  on  the  constitutional 
prohibition  of  taking  without  just  compensation. 
Defendants  asserted  sovereign  immunity.  The 
Supreme  Court  of  Alabama  held  that  no  inhibition 
existed  to  a  suit  against  the  state  officers  in  their 
personal  capacity.  Defendant  also  contended  that 
the  overflow  was  unforeseeable  and  indirect,  and 
that  therefore  the  damages  were  consequential. 
The  court,  however,  held  that  the  submergence  of 
plaintiffs  land  was  a  taking,  for  which  plaintiff 
must  be  compensated.  Defendants'  contention  that 
they  should  not  be  held  liable  because  they  did  not 
begin  the  work  was  rejected.  (Hart-Florida) 
W72-02323 


CITY  OF  LOGANSPORT  V.  COTNER  (MU- 
NICIPAL LIABILITY  TO  PROPERTY  OWNERS 
FROM  OBSTRUCTED  STORM  DRAINS). 

185  N.E.  634-636  (Ind.  1933). 

♦Indiana,  *Storm  drains,  *Flood  damages,  *Cities, 
Legislation,  Taxation,  Assessments,  Surface  runoff, 
Storms,  Cloudbursts,  Storm  runoff,  Surface 
drainage,  Drains,  Drain  tiles,  Drainage  systems, 
Public  utilities,  Sewers,  Drainage  water,  Judicial 
decisions,  Legal  aspects,  Administrative  decisions. 

Plaintiffs  brought  an  action  against  defendant  city 
for  damages  resulting  from  flooding  when  city 
storm  drains  became  obstructed.  These  drains  had 
been  built  solely  from  a  special  assessment  on 
plaintiffs'  property.  Defendant  contended  that 
where  a  city  constructs  a  drain  not  so  required,  it 
may  abandon  it  at  will  and  shall  not  be  liable  for 
negligence  where  the  adjoining  landowner  was  left 
in  no  worse  condition  than  before  the  drain  was 
constructed.  Defendant  also  contended  that  liabili- 
ty arises  only  when  faulty  construction  or  negligent 
maintenance  created  a  body  of  water  that 
precipitated  upon  adjoining  lands.  In  affirming  a 
lower  court  judgment  for  plaintiff,  the  Supreme 
Court  of  Indiana  held  that  by  state  statute  construc- 
tion and  maintenance  of  sewers  and  drains  were 
within  the  ministerial  powers  of  the  city.  The  city 
had  complete  discretion  and  power  to  determine 
the  advisability,  the  time,  and  the  manner  of  con- 
struction. By  such  action  the  public  utility  of  the 
project  is  established,  and  the  city  is  bound  by  its 


determination.  The  project  became  part  of  the 
general  city  drainage  system  even  though  its  cost 
was  assessed  against  property  specially  benefited. 
Therefore,  the  city  had  failed  its  statutory  duty  to 
keep  the  drain  in  repair  and  indicated  a  lack  of 
reasonable  care  as  would  constitute  negligence. 
(Rees-Florida) 
W72-02324 


CITY  OF  RICHMOND  V.  WRIGHT  (LIABILITY 
OF  CITY  FOR  MENTAL  ANGUISH  CAUSED  BY 
FLOOD  DAMAGE  TO  HOME). 

145  S.  E.  732-735  (VaCt  App,  Spec,  1938). 

Descriptors:  •Virginia,  'Cities,  *Floods,  *Culverts, 
♦Damages,  Adjudication  procedure,  Legal  aspects, 
Judicial  decisions,  Rain,  Rainfall,  Storm  runoff, 
Surface  runoff,  Surface  water,  Water  injury, 
Floods,  Flood  damage. 

Plaintiff  landowner  sued  defendant  municipality  to 
recover  damages  occasioned  by  floodwater.  Plain- 
tiffs land  was  adjacent  to  a  ravine  upon  which  de- 
fendant constructed  an  embankment.  Following  a 
heavy  rain,  water  backed  up  from  defendant's  cul- 
vert, under  the  embankment,  and  flooded  plain- 
tiffs home.  Defendant  excepted  to  a  jury  instruc- 
tion permitting  plaintiff  to  recover  for  'incon- 
venience, annoyance,  and  discomfort  suffered'. 
The  complaint,  however,  did  not  assert  such 
damages.  Defendant  contended  the  instruction 
amounted  to  mental  anguish.  Since  no  evidence 
was  presented  of  pecuniary  damage  for  'incon- 
venience, annoyance,  and  discomfort',  the  court 
held  that  the  lower  court  erred  in  giving  the  instruc- 
tion. The  only  allowable  damages  proven  by  plain- 
tiff totalled  $650,  while  the  jury  verdict  amounted 
to  $1500;  therefore,  the  court  entered  a  $650 
judgment  for  plaintiff.  The  trial  court  also  refused 
instructions  that:  ( 1 )  defendant's  enlargement  of 
the  culvert  should  not  be  considered  an  admission 
of  inadequacy  of  the  earlier  culvert,  and  ( 2 )  defen- 
dant could  not  be  held  liable  for  its  exercise  of  dis- 
cretion in  selecting  culvert  size  unless  it  had  notice 
by  experience  of  the  culvert's  inadequacy.  The 
court  rejected  defendant's  assertion  of  error  in  the 
trial  court's  refusal  to  give  these  instructions. 
(Hart-Florida) 
W72-02339 


SMALL  WATERSHED  AND  DRAINAGE  LAWS 
OF  NORTH  CAROLINA, 

North     Carolina     Univ.,     Chapel     Hill.     Water 
Resources  Research  Inst. 
Milton  S.  Heath,  Jr. 

Available  from  the  National  Technical  Information 
Service  as  PB-205  177,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  North  Carolina  Water  Resources 
Research  Institute,  Raleigh,  Report  No  53,  UNC- 
WRRI-71-53,  January  1971.  27  p.  OWRR  A-999- 
NC(23). 

Descriptors:    *  Legislation,   Watershed   protection 

and  Flood  Prevention  Act,  *  Local  governments, 

•North    Carolina,    "Legal    aspects,    *Watershed 

management. 

Identifiers:    *Small    watershed    laws,    'Drainage 

Laws. 

This  study  for  the  Office  of  Water  and  Air 
Resources,  N.  C.  Department  of  Natural  and 
Economic  Resources  involved  a  review  of  small 
watershed  and  drainage  laws  of  North  Carolina 
with  recommendations  for  legislative  revision.  Re- 
port was  basic  reference  for  General  Assembly 
amendments  in  1 97 1 .  ( Howells-North  Carolina ) 
W72-02353 


MACDOUGALD  CONST.  CO.  V.  BASS 
CANNING  CO.  (CITY'S  LIABILITY  FOR 
ADOPTING  FAULTY  DRAINAGE  PLAN). 

156S.E.  628-630  (Ct.  App.  Ga.  1931). 

Descriptors:  'Georgia,  'Cities,  'Surface  runoff, 
•Storm  drains,  Drainage  systems,  Sewers,  Surface 


water,  Manholes,  Contracts,  Legal  aspects,  Judicial 
decisions,  Flood  damage,  Floods. 

Plaintiff  warehouse  owner  sued  defendants  city  and 
construction  company  to  recover  damages  to  the 
warehouse  when  surface  water  flooded  it.  Defen- 
dant city  adopted  a  plan  to  pave  the  street  in  front 
of  plaintiffs  warehouse  and  construct  storm  sewers 
as  necessary.  Where  there  had  previously  been  a 
surface  drainage  ditch  draining  into  a  perpendicu- 
lar sewer,  the  plan  required  the  sewer  mouth  to  be 
raised  four  feet  and  converted  into  a  closed  man- 
hole. No  opening  was  left  for  water  to  drain  into. 
Consequently  plaintiff's  warehouse  was  flooded. 
Defendants  were  advised  of  the  defect,  but  they 
failed  to  correct  it.  Plaintiff  contended  that  defen- 
dants were  liable  for  negligence  in  failing  to  correct 
the  defect.  The  Court  of  Appeals  of  Georgia,  how- 
ever, stated  that  defendant  city's  duties  in  adopting 
the  plan  were  of  a  quasi-judicial  nature,  involving 
wide  discretion,  and  that  defendant  city  was  not  lia- 
ble for  adoption  of  a  faulty  plan  caused  by  an  error 
in  judgment.  Since  plaintiff  conceded  that  defen- 
dants were  not  negligent  in  executing  the  faulty 
plan,  the  court  held  that  the  complaint  failed  to 
state  a  cause  of  action.  It  ruled  that  the  lower  court 
had  erred  in  not  sustaining  the  demurrer.  (Hart- 
Florida) 
W72-02368 


UNITED  STATES  V.  DISTRICT  COURT  IN  AND 
FOR  COUNTY  OF  EAGLE,  COLORADO 
(JOINDER  OF  UNITED  STATES  AS  DEFEN- 
DANT UNDER  A  FEDERAL  STATUTE  CON- 
SENTING T 
91  Sup.  Ct.  998- 1003  (197 1).  6  p. 

Descriptors:  'Colorado,  *United  States,  *State  ju- 
risdiction, *  Federal-state  water  rights  conflicts, 
Legislation,  Water  rights,  Judicial  decisions,  Legal 
aspects,  Appropriation,  Preferences  (Water 
rights),  Prior  appropriation,  Federal  jurisdiction, 
Withdrawn  lands,  Federal  reservations,  Public 
lands,  National  forests. 

Plaintiff  United  States  sought  a  writ  of  prohibition 
in  the  Colorado  Supreme  Court  to  preclude  the 
Eagle  County  district  court  from  asserting  jurisdic- 
tion over  plaintiff  for  adjudication  of  water  rights 
covering  the  Eagle  River  system.  When  the 
supreme  court  discharged  the  rule,  the  United 
States  Supreme  Court  granted  plaintiffs  petition 
for  certiorari.  The  attempted  joinder  was  pursuant 
to  a  federal  statute  giving  consent  to  join  the 
United  States  as  defendant  in  a  suit  for  administra- 
tion of  rights  to  use  of  water  of  a  river  system. 
Plaintiff  had  reserved  waters  for  a  national  forest 
from  the  Eagle  River.  Plaintiff  contended  that  the 
statute  only  applies  to  water  rights  acquired  under 
state  law,  and  does  not  consent  to  have  adjudicated 
in  state  courts  the  reservation  of  water  rights  by  the 
United  States  arising  from  withdrawals  of  land  from 
the  public  domain.  The  Supreme  Court  held  that 
the  statute  is  an  allinclusive  provision  subjecting  to 
general  adjudication  in  state  proceedings  all  rights 
of  the  United  States  to  water  within  a  particular 
state's  jurisdiction  regardless  of  how  they  were 
acquired.  Also,  the  court  held  that  any  conflict 
between  adjudicated  rights  and  reserved  rights  of 
the  United  States,  if  preserved  in  the  state  proceed- 
ing, can  be  reviewed  by  the  Supreme  Court.  (Hart- 
Florida) 
W72-02373 


BASS  ANGLERS  SPORTSMAN'S  SOCHCTY  OF 
AMERICA  V.  SCHOLZE  TANNERY,  INC. 
(PRIVATE  RIGHT  TO  ENFORCEMENT  OF 
THE  RIVERS  AND  HARBORS  ACT) 

329  F.  Supp.  339-350  (E.D.  Tenn.  1971). 

Descriptors:  *United  States,  'Rivers  and  Harbors 
Act,  'Water  pollution  control,  Administrative 
decisions.  Judicial  decisions,  Legal  aspects,  Federal 
government.  Water  law,  Permits,  Administration, 
Legislation,  Administrative  agencies,  Waste 
disposal,  Water  pollution  sources,  Water  poll  ution, 
Regulation,  Standards,  Decision  making. 
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Plaintiff  conservation  groups  sought  to  recover 
penalties  and  obtain  injunctive  relief  for  alleged 
violations  of  the  Rivers  and  Harbors  Act  of  1 899  by 
defendant  corporations  and  government  agencies. 
Violation  of  the  Act  was  made  a  crime  and  one-half 
of  any  fine  imposed  was  to  be  paid  to  any  infor- 
mers. Plaintiff  contended  that  they  had  the  right  to 
prosecute  the  suit  as  a  qui  tarn  action  and  that  they 
were  proper  parties  to  seek  an  injunction  against 
defendants'  discharges  and  against  defendant  agen- 
cy's failure  to  establish  a  permit  system  for  such 
discharges.  The  United  States  District  Court  for  the 
Eastern  District  of  Tennessee  dismissed  the  action 
and  ruled  that  the  Act  created  and  defined  crimes 
which  could  be  enforced  exclusively  by  the  Depart- 
ment of  Justice  in  its  discretion.  Private  citizens 
cannot  compel  the  exercise  of  this  discretion  by  a 
qui  tarn  action.  Enjoining  the  discharges  under  the 
Act  is  permissible  but  such  relief  must  be  sought  by 
the  appropriate  governmental  agency.  The  court 
also  held  that  the  exercise  of  the  discretion  to 
establish  a  permit  system  could  not  be  compelled 
by  plaintiffs.  (Johnson-Florida) 
W72-02381 


CAPE  MAY  COUNTY  CHAPTER,  INC.,  IZAAC 
WALTON  LEAGUE  OF  AMERICA  V  MACCHIA 
(CONSERVATION  GROUP'S  STANDING  TO 
SUE  UNDER  THE  NATIONAL  ENVIRONMEN- 
TAL POLICY  ACT). 
329F.Supp.  504-517  (D.N.  J.  1971). 1 

Descriptors:  *United  states,  'Jurisdiction,  *Public 
rights,  *Environmental  effects,  Judicial  decisions, 
Legal  aspects,  Water  law,  Federal  government, 
State  governments,  Rivers  and  Harbors  Act,  Water 
Quality  Act,  Permits,  Regulation,  Riparian  rights, 
Administrative  agencies,  Ecology,  Estuarine  en- 
vironment, Mortality,  Tidal  waters,  Landfills,  Land 
development,  Dredging,  Legislation. 
Identifiers:  *National  Environmental  Policy  Act. 

Plaintiff  conservation  group  sought  a  declaratory 
judgment,  an  injunction,  and  damages  with  respect 
to  the  preservation  and  protection  of  marine  re- 
lated resources  from  dredge  and  fill  operations  of 
defendant  land  developers.  Plaintiff  contended  that 
defendants  had  exceeded  their  permit  limitations 
and  that  their  operations  would  harm  offshore 
fisheries  in  violation  of  the  National  Environmental 
Policy  Act  (NEPA)  and  other  acts.  Defendants 
moved  to  dismiss  the  case  arguing  that  plaintiffs  did 
not  have  standing  to  sue.  The  District  Court  for  the 
District  of  New  Jersey  denied  the  motion  and  held 
that  plaintiff  had  standing  to  sue.  The  two  require- 
ments for  standing  are:  ( 1 )  plaintiff  must  suffer  al- 
leged injury  in  fact  from  the  challenged  action  and 
(2)  the  interest  sought  to  be  protected  must  be  ar- 
guably within  the  zone  of  interests  sought  to  be  pro- 
tected by  the  statute  in  question.  The  Court  felt 
that  the  concept  of  standing  should  not  be  narrowly 
construed  because  of  the  need  to  protect  the  en- 
vironment against  uncoordinated  or  irresponsible 
conduct.  The  conservation  group  had  stated  a  suffi- 
cient cause  of  action  under  the  NEPA  and  sought 
to  protect  aesthetic,  conservational,  and  recrea- 
tional interests  affecting  them.  (Johnson-Florida) 
W72-02389 


UNITED  STATES  V.  422,978  SQUARE  FEET  OF 
LAND,  SAN  FRANCISCO  (RIGHT  OF  UNITED 
STATES  TO  CONDEMN  SUBMERGED  LANDS 
FOR  NAVIGATION  WITHOUT  COMPENSA- 
TION). 

445  F  .2d  1 180-1 189  (9th  Cir.  1971). 

Descriptors:  'Condemnation,  'United  States, 
•Compensation,  'Ownership  of  beds,  'Navigable 
waters,  Beds  under  water,  Eminent  domain,  Legal 
aspects,  Judicial  decisions,  Navigation,  Easements, 
Federal  government,  State  governments,  Califor- 
nia, Bays,  Docks,  Ships,  Relative  rights,  Land 
tenure. 
Identifiers:  'Navigational  servitude. 

In  an  action  in  rem  by  the  United  States  to  con- 
demn   submerged    land    in    San    Francisco    Bay, 


California  appealed  from  a  federal  district  court 
order  dismissing  its  complaint  in  condemnation. 
The  United  States  contended  no  compensation  was 
required  because  it  had  exercised  its  navigational 
easement  and  the  statute  of  limitations  under  the 
Tucker  Act  had  run  against  the  State.  In  1940,  the 
United  States  had  taken  physical  possession  of  the 
disputed  lands,  including  a  wharf  facility,  in  con- 
nection with  the  San  Francisco  Naval  Shipyard.  At 
that  time,  California  requested  that  a  rental  agree- 
ment be  made,  but  the  United  States  refused  to  pay 
more  than  a  nominal  fee.  California  did  not  bring 
an  action  for  compensation  during  this  period.  Fol- 
lowing decisions  of  the  United  States  Supreme 
Court,  the  Ninth  Circuit  Court  of  Appeals  held  that 
the  United  States  could  use  submerged  lands  for 
navigational  purposes  without  paying  compensa- 
tion. Furthermore,  the  court  held  that  use  in  con- 
junction with  a  naval  shipyard  was  a  navigational 
purpose,  not  requiring  compensation.  The  court 
further  observed  that  California's  claim  for  com- 
pensation was  barred  by  the  statute  of  limitations 
under  the  Tucker  Act,  despite  the  state's  assertion 
that  it  never  had  a  claim  for  relief  under  the  Tucker 
Act.  (Hart-Florida) 
W72-02418 


UNITED  STATES  V.  UNITED  STATES  STEEL 
CO.  (PROSECUTION  UNDER  THE  REFUSE 
ACT). 

328  F.  Supp.  354-360  (N.D.  Ind.  1970). 

Descriptors:  'Rivers  and  Harbors  Act,  'Water  pol- 
lution control,  'Water  Quality  Act,  'Pollutants, 
'United  States,  Water  pollution,  Water  pollution 
sources,  Water  quality,  Water  quality  control, 
Legislation,  Legal  aspects,  Pollution  abatement, 
Federal  government,  State  governments,  Stan- 
dards, Industries,  Industrial  wastes,  Judicial  deci- 
sions, Adjudication  procedure. 
Identifiers:  'Constitutionality,  'Refuse  Act, 
'Water  Pollution  Control  Act. 

Defendant  corporation  moved  to  dismiss  an  infor- 
mation filed  under  the  Refuse  Act  of  1 899  by  plain- 
tiff United  States.  Defendant  contended:  (1)  the 
Act  required  scienter,  but  the  information  did  not 
allege  it;  (2)  the  Act  only  proscribes  pollution 
which  obstructs  navigation;  (3)  the  information  did 
not  allege  violation  of  water  quality  standards,  as 
required;  (4)  the  Act  was  unconstitutionally  vague; 
(5)  the  Act  deprived  defendant  of  riparian  rights 
without  due  process;  and  (6)  the  Federal  Water 
Pollution  Control  Act  (FWPCA)  and  the  Refuse 
Act,  read  together,  create  an  unconstitutional 
result.  The  federal  district  court  determined  that: 
(1)  the  Act  was  malum  prohibitum  and  did  not 
require  scienter;  (2)  all  pollution  of  navigable 
waters,  except  that  from  streets  and  sewers,  was 
prohibited  by  the  Act;  (3)  the  Refuse  Act  could  be 
violated  by  a  discharge  despite  compliance  with 
water  quality  standards;  (4)  the  Act  was  not  uncon- 
stitutionally vague  because  the  term  'refuse'  is  all 
inclusive,  and  no  great  exercise  of  judgment  is 
necessary  to  determine  what  constitutes  a  viola- 
tion; (5)  defendant's  riparian  rights  were  not  taken 
because  defendant  did  not  own  the  land  when  the 
Act  was  passed;  and  (6)  enactment  of  the  FWPCA 
did  not  retroactively  render  the  Refuse  Act  uncon- 
stitutional, and  if  their  combined  effect  was  uncon- 
stitutional, the  attack  should  be  upon  the  FWPCA. 
Defendant's  motion  to  dismiss  was  denied.  (Hart- 
Florida) 
W72-02428 


A   SYSTEM   OF   RIGHTS   FOR   USE   IN   THE 
MANAGEMENT  OF  WATER  QUALITY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  05G. 
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APPENDIX:  PROPOSED  LAKE  MICHIGAN 
AND  ADJOINING  LAND  RESOURCE  MANAGE- 
MENT AND  PRESERVATION  ACT. 

State  of  Illinois,  Lake  Michigan  and   Adjoining 

Land  Study  Commission. 

For  primary  bibliographic  entry  see  Field  05G. 
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NEW  DIRECTIONS  IN  STATE  ENVIRONMEN- 
TAL PLANNING, 

Smithsonian       Institution,       Washington,       DC. 

Woodrow     Wilson     International     Center     for 

Scholars. 

For  primary  bibliographic  entry  see  Field  05G. 
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ENVHtONMENTAL  QUALITY  AS  A  POLICY 
AND  PLANNING  OBJECTIVE, 

North  Carolina  Univ.,  Chapel  Hill. 

M.  M.Hufschmidt. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37,  No  1 ,  July  197 1 ,  p  23 1-242.  1  fig,  70  ref. 

Descriptors:  'Environment,  'Quality  control, 
'Planning,  'Decision  making,  'Multiple  purpose, 
Regulation,  Federal  government,  Analysis,  Evalua- 
tion. 

Identifiers:  Strategy,  Implementation,  National 
goals,  Indirect  and  direct  means. 

A  national  environmental  quality  goal  should  be 
developed  and  considered  along  with  national  goals 
for  economic  growth,  employment,  economic  sta- 
bility, equitable  distribution  of  income  and  oppor- 
tunity, and  public  health  and  safety,  to  maintain  a 
multiple  objective  planning  approach.  Analysis 
would  proceed  from  an  evaluation  of  these  goals  to 
a  definition  of  instrumental  goals,  or  objectives  and 
finally  to  the  development  of  policies  and  programs 
for  the  achievement  of  these  objectives.  Multiple 
objective  planning  evaluates  environmental  quality 
issues  in  terms  of  their  contribution  to  all  major 
public  objectives.  A  preferred  environmental  quali- 
ty strategy  combines  direct  and  indirect  means  of 
influence.  Indirect  means,  such  as  environmental 
monitoring,  public  information,  research,  and  sup- 
port of  decentralized  decision  making,  offer  large 
longterm  payoffs.  Direct  regulation  and  legal  sanc- 
tions are  also  necessary,  particularly  for  short-run 
improvements.  Nationally,  the  governmental  en- 
vironmental policy  has  been  enunciated,  the  or- 
ganizational framework  has  been  established,  and 
specific  legislation  and  appropriations  have  been 
enacted  or  proposed.  It  has  not  been  determined 
whether  emphasis  will  be  placed  on  the  'problem- 
solution'  approach  or  on  the  'problem-objectives- 
alternatives-best  solution'  approach.  There  is  some 
hope  that  progress  in  the  development  of  policies, 
programs,  and  administrative  structures  in  the  area 
of  environmental  quality  will  occur  simultaneously 
with  progress  in  programs  involving  other  impor- 
tant national  goals.  (Strachan-Chicago) 
W72-02467 


WATER  MANAGEMENT  AND  THE  PUBLIC, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Politi- 
cal Science. 
For  primary  bibliographic  entry  see  Field  06B. 
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SOME  NOTES  ON  APPROACHES  AND  VIEW- 
POINTS OF  PRIVATE  AGENCIES  TO 
METROPOLITAN  WATER  MANAGEMENT, 

Reitz  and  Jens,  Inc.,  St.  Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  06B. 
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SOME    CHALLENGES     POSED     BY     TRADI- 
TIONAL INSTITUTIONS  AND  PRACTICES, 

Georgia   Inst,   of  Tech.,   Atlanta.   Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02481 
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APPROACHES  AND  VIEWPOINTS  OF  STATE 
NATURAL  WATER  RESOURCES  AGENCIES, 

Rutgers-The   State  Univ.,   New   Brunswick,   N.J. 

Water  Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  06B. 
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REGIONAL  WATER  RESOURCES  PLANNING: 
A  STATE  VIEW, 

Minnesota  Water  Resources  Planning  and  Basin 

Coordination,  St.  Paul. 

For  primary  bibliographic  entry  see  Field  06B. 
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WATER  RESOURCES  RESEARCH  ACT 
AMENDMENTS. 

Hearing-Subcomm.  on  Irrigation  and  Reclama- 
tion-Comm.  on  Interior  and  Insular  Affairs,  House 
of  Representatives,  92d  Cong,  1st  Sess,  June  29 
1971.  181  p,  1  fig,  3  tab. 

Descriptors:  'Water  Resources  Research  Act,  *U- 
niversities,  *Grants,  *  Federal  government, 
*Research  facilities,  Training,  Manpower,  Con- 
tracts, State  governments,  Colleges,  Organizations, 
Water  resources  development,  Water  reuse,  Irriga- 
tion, Environmental  sanitation,  Water  management 
(Applied),  Water  allocation  (Policy),  Water  con- 
servation, Water  pollution,  Water  quality,  Scien- 
tific personnel,  Data  storage  and  retrieval,  Data 
transmission,  Financing. 

The  Water  Resources  Research  Act  of  1964  has 
four  primary  objectives:  ( 1 )  to  establish  water 
resources  research  centers  in  each  of  the  50  states 
and  Puerto  Rico;  (2)  to  promote  a  more  adequate 
national  program  of  water  and  water  related 
research;  (3)  to  train  water  resources  scientists  and 
technicians;  and  (4)  to  make  generally  available  in- 
formation and  reports  on  projects  completed,  in 
progress,  or  contemplated,  in  addition  to  publica- 
tion of  information  by  the  institutes  themselves. 
Proposed  bills  would  amend  section  100  (a)  of  the 
Act  so  as  to  increase  the  present  $100,000  max- 
imum authorized  appropriation  for  support  of  each 
state  university  center  to  either  $200,000  or 
$250,000.  Adjustment  of  this  maximum  reflects 
changes  in  the  cost  of  research  and  training  pro- 
grams. Authorization  is  provided  for  the  use  of 
funds  for  the  dissimination  of  scientific  information 
produced  by  the  various  programs.  Those  speaking 
at  the  hearing,  either  for  or  against  the  proposed 
amendments,  were  primarily  congressmen  and 
senators,  state  officials,  and  representatives  from 
the  various  state  water  resources  research  centers. 
(Rees-Florida) 
W72-02488 


ARTIFICIAL  LAKES  AND  LAND  SUBDIVI- 
SIONS, 

J.  A.  Kusler. 

Wisconsin  Law  Review,  Vol  1971,  No  2,  p  369- 

448,  1971.  80  p,  285  ref. 

Descriptors:  'Wisconsin,  *Lakes,  *Land  develop- 
ment, 'Regulation,  'Project  planning,  State 
governments,  Local  governments,  Dams,  Land  use, 
Land  management,  Administrative  agencies, 
Streams,  Recreation,  Riparian  rights,  Assimilative 
capacity,  Sewers,  Surface  waters,  Zoning,  Non- 
structural alternatives,  Sites,  Surveys,  Water 
utilization.  Urbanization,  Optimum  development 
plans. 
Identifiers:  'Artificial  lakes. 

Regulatory  and  nonregulatory  techniques  to 
minimize  short  and  long-term  construction  and 
land  subdivision  problems  associated  with  real 
estate  projects  using  artificial  lakes  are  considered 
in  this  article.  Several  recent  artificial  lake  develop- 
ment projects  in  Wisconsin  are  described.  The 
procedures  involved  in  such  projects  are 
delineated.  Policy  issues  involved  with  artificial 
lake  projects  are  considered.  For  example,  the  role 
of  artificial  lakes  in  satisfying  recreation  demands  is 
explored.  Regulation  of  artificial  lake  development 


is  also  explored  in  terms  of  the  state  police  power 
and  constitutional  restraints,  control  of  dams,  sub- 
division regulations,  and  surface  water  zoning. 
Nonregulatory  techniques  for  minimizing  lake 
development  problems  are  considered.  Deed 
restrictions  inserted  by  the  developer,  common  law 
suits  by  private  landowners,  and  maintenance  pro- 
grams are  among  the  techniques  examined.  Fifteen 
recommendations  are  presented  for  actions  by 
state  and  local  governments  to  ameliorate 
problems  in  the  development  of  artificial  lakes. 
(Hart-Florida) 
W72-02489 


PUBLIC  LAND  POLICY  ACT  OF  1971. 

Hearings-Subcomm.  on  the  Environment-Comm. 
on  Interior  and  Insular  Affairs,  House  of  Represen- 
tatives, 92d  Cong,  1st  Sess,  July  26,  27,  28,  29,  30, 
1971. 476p,  18tab. 

Descriptors:  'Public  lands,  'Land  use,  'Land 
development,  'Planning,  'Legislation,  Administra- 
tive agencies,  Organizations,  Federal  government, 
State  governments,  Government  finance,  Grants, 
Compensation,  Administrative  costs,  Decision 
making,  Land  resources,  Land  tenure,  Withdrawn 
lands,  Regulation.  Adjudication  procedure,  Judi- 
cial decisions,  Jurisdiction. 

The  Act  emphasizes  retention  rather  than  disposal, 
the  enhancement  of  environmental  quality,  equita- 
ble treatment,  and  coordination  of  planning.  It 
would  provide  a  planning  system;  establish  supple- 
mentary administrative  procedures;  and  provide 
assistance  to  regional,  state,  and  local  govern- 
ments. Procedures  are  established  for  administra- 
tive rule  making,  including  mandatory  provisions 
for  public  participation  through  advisory  bodies, 
hearings,  and  adjudication.  National  and  subsidiary 
advisory  boards  are  created,  in  addition  to  regional, 
state,  district,  and  local  advisory  committees  ap- 
pointed by  local  federal  officials.  Sections  8  thru  1 3 
provide  for  regional  coordination  by  establishing  a 
'Federal  Public  Land  Use  Coordinating  Commit- 
tee' for  each  of  10  public  land  regions  and  an  'In- 
terstate Land  Use  Coordinating  Commission'  to 
represent  local  interests.  Mandatory  planning 
procedures  are  outlined.  Specific  limitations  on  ex- 
ecutive withdrawals  as  to  both  acreage  (5,000)  and 
term  (10  years)  are  provided.  Congressional 
responsibility  for  other  withdrawals  is  reasserted. 
Judicial  review  shall  be  in  any  U.S.  District  Court. 
Agency  enforcement  must  begin  within  one  year 
after  enactment.  The  reports  of  various  federal 
agencies  and  the  statements  of  officials  from  both 
public  and  private  organizations  are  presented. 
(Rees-Florida) 
W72-02490 


FEDERAL  RECLAMATION  LAW, 

Michigan  Univ.,  Ann  Arbor.  School  of  Law. 

J.  L.  Sax. 

Reprint,  Waters  and  Water  Rights,  A  Treatise  on 

the  Law  of  Waters  and  Allied  Problems,  Vol  II, 

1967.  181  p,  1  tab,  684  ref. 

Descriptors:  'United  States,  'Federal  Reclamation 
Law,  'Project  feasibility,  'Cost  repayment, 
Federal  government.  Water  law.  Administration, 
Administrative  agencies,  Planning,  Legal  aspects, 
Legislation,  Regulation,  Public  lands,  Land  recla- 
mation, Economics,  Reclamation  states,  Cost- 
benefit  analysis,  Project  planning,  Feasibility  stu- 
dies, Water  rights,  Water  utilization. 

This  article  commences  with  a  discussion  of  the 
need  for  a  national  reclamation  program,  the  statu- 
tory basis  for  the  program,  and  a  brief  description 
of  the  present  program.  The  concept  of  the  recla- 
mation fund  is  considered,  along  with  the  proper 
procedure  for  obtaining  authorization  for  projects. 
The  latter  is  primarily  concerned  with  the  required 
feasibility  tests.  After  discussion  of  such  specific 
problems  in  project  planning  as  fish  and  wildlife 
protection  and  conservation  of  scenic  and  historic 
values,  the  article  considers  the  different  methods 


of  acquiring  rights  in  land  and  water  necessary  for 
reclamation  projects.  There  are  certain  legal  rights 
in  both  the  water  users  and  the  federal  government 
arising  from  any  reclamation  project;  these  rights 
are  examined,  along  with  the  restrictions  on  those 
involved  in  reclamation  projects.  A  lengthy  discus- 
sion evaluates  the  excess-land  restriction  with 
respect  to  its  purpose,  its  implementation,  and  the 
attempts  made  to  avoid  the  requirement.  The  arti- 
cle ends  with  a  discussion  of  the  different  water 
uses  in  reclamation  projects  and  the  means  of  cost 
repayment  utilized  by  the  United  States.  (Johnson- 
Florida) 
W72-02491 


EQUITY  AND  ANTI-POLLUTION  POLICY, 

Institute  for  Defense  Analyses,  Arlington,  Va.  Pro- 
gram Analysis  Div. 

For  primary  bibliographic  entry  see  Field  05G. 
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WISE  MANAGEMENT  OF  NORTH  CAROLINA 
WATER  RESOURCES  THROUGH  LAW-AN 
ORIENTATION  BROCHURE-VOL.  II. 

North  Carolina  State  Dept.  of  Water  Resources, 
Raleigh. 

August,  1966.  179  p,  5  plate,  1 1  tab,  19  ref. 

Descriptors:  'North  Carolina,  'Water  resources 
development,  'Non-structural  alternatives,  'Water 
resources,  Water  law,  Planning,  Water  Resources 
Research  Act,  Water  rights,  Riparian  rights,  Prior 
appropriation,  Prescriptive  rights,  Judicial  deci- 
sions, Legislation,  Administrative  agencies,  State 
governments,  Water  utilization,  Recreation, 
Streams,  Rivers,  River  basins,  River  basin  develop- 
ment. 

Volume  II  of  this  orientation  brochure  on  North 
Carolina  water  resources  law  contains  the  nine  ap- 
pendices to  Volume  I.  Appendix  A  sets  forth  the 
proposed  water  resources  law  submitted  to  the 
North  Carolina  legislature  and  the  ensuing  resolu- 
tion. All  of  the  statutes  concerning  the  responsibili- 
ty of  the  Water  Resources  Board,  Commission,  and 
Committee,  which  utilize  the  Department  of  Water 
Resources  administrative  staff,  are  contained  in 
Appendix  B.  A  synopsis  of  state  law,  policies,  and 
organizations  related  to  water  are  in  Appendix  C.  A 
primer  on  nationwide  water  laws  is  contained  in 
Appendix  D.  Appendix  E  delineates  water  law 
research  in  progress  or  contemplated.  The  availa- 
bility and  demand  of  water  in  North  Carolina  is 
discussed  in  Appendix  F,  while  the  status  of  the 
North  Carolina  water  plan  is  shown  in  Appendix  G, 
which  also  considers  federal-state  relations  and 
federal  laws.  A  functional  description  of  the  De- 
partment of  Water  Resources  and  related  agencies 
is  contained  in  Appendix  H,  and  Appendix  I  lists 
publications  of  the  Department  of  Water 
Resources.  (Hart-Florida) 
W72-02493 


PORTS  AND  WATERWAYS  SAFETY  ACT  OF 

1971  (A  BILL  TO  PROMOTE  THE  SAFETY  OF 

PORTS,    HARBORS,    WATERFRONT    AREAS, 

AND  NAVIGABLE  WATERS  OF  THE  UNITED 

STATES). 

Senate  Bill  698,  92d  Cong,  1st  Sess,  1971.  5  p. 

Descriptors:  'Harbors,  'Safety,  'Transportation, 
'Control,  Navigable  waters,  United  States,  Federal 
government,  Regulation,  Administrative  agencies, 
Standards,  Investigations,  Inspection,  Ships,  Struc- 
tures, Docks,  Explosives,  Fuels,  Accidents,  Foreign 
trade,  Treaties,  International  waters,  Remedies. 

To  promote  safe  maritime  transportation  and  en- 
vironmental quality  of  harbors,  standards  and  regu- 
lations may  be  enacted  to  prevent  the  destruction 
or  damage  of  vessels  or  facilities  in  or  adjacent  to 
navigable  waters  and  to  protect  these  waters  and 
resources  therein.  The  Secretary  of  the  Depart- 
ment in  which  the  Coast  Guard  is  operative  is 
authorized  to:  ( 1 )  prescribe  marine  traffic  control 
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rocedures  and  to  establish  and  approve  control 
^sterns  for  commercial  vessels;  (2)  regulate  the 
nchorage,  mooring,  and  movement  of  vessels  in- 
luding  taking  possession  to  prevent  damage  to  car- 
o,  supplies,  or  fuel;  (3)  establish  and  approve 
leasures  for  handling  and  storing  explosives  and 
ther  dangerous  articles;  (4)  prescribe  minimum 
quipment  requirements  for  facilities  to  protect 
gainst  fire  and  other  casualties;  (5)  establish 
ifety  zones  for  vessels;  and  (6)  establish  inspec- 
on  procedures  to  assure  compliance  with  the  Act. 
he  Act  does  not  apply  to  foreign  vessels,  nor  does 
hamper  the  right  of  innocent  passage.  In  making 
uthorized  investigations,  the  Secretary  may  sub- 
oena  witnesses,  require  the  production  of  docu- 
lents,  and  request  judicial  assistance  in  federal  dis- 
ict  court  to  compel  compliance.  Violation  is 
unishable  by  a  civil  penalty  up  to  $1,000  or  a 
riminal  penalty  of  up  to  $10,000  and  10  years  im- 
risonment.  Vessels  in  violation  are  liable  in  rem. 
Rees-Florida) 
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VATER  RESOURCES  PLANNING  ACT. 

enate  Bill  2 1 ,  89th  Cong,  1  st  Sess  ( 1965 ).  25  p. 

)escriptors:  *Water  Resources  Planning  Act, 
Water  resources  development,  "Long-term 
ilanning,  *River  basin  development,  Federal 
;overnment,  Legislation,  Water  resources,  In- 
erstate  commissions,  State  governments,  Adminis- 
ration,  Administrative  agencies,  Natural 
esources,  Research  and  development,  Water  pol- 
cy,  Water  supply,  Water  utilization,  Legal  aspects, 
Manning,  Water  quality  control,  Non-structural  al- 
ernatives. 

rhis  bill  provides  for  the  optimum  development  of 
he  nation's  natural  resources  through  coordinated 
Manning  of  water  and  related  land  resources, 
Jirough  establishment  of  a  water  resources  council 
ind  river  basin  commissions,  and  by  providing 
inancial  assistance  to  states  in  order  to  increase 
iheir  participation.  The  water  resources  council 
would  be  composed  of  the  heads  of  primary  federal 
administrative  agencies.  The  council  is  responsible 
for  coordinating  water  resources  planning,  and 
making  recommendations  to  the  President  and 
Congress  on  establishment  of  river  basin  commis- 
sions. River  basin  commissions  may  be  established 
by  Presidential  declaration.  The  commission  would 
be  composed  of  members  from  the  federal  govern- 
ment and  the  affected  states.  River  basin  commis- 
sions engage  in  water  resources  planning  within 
their  jurisdiction,  and  submit  plans  to  the  council. 
Additionally,  financial  assistance  is  furnished  the 
states  for  comprehensive  planning.  The  funds 
would  be  allocated  on  the  basis  of  population,  land 
area,  water  resources  problem,  and  need.  Require- 
ments for  council  approval  of  state  water  resources 
programs  are  set  forth.  (Hart-Florida) 
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ENVIRONMENTAL   QUALITY:    THE    GOVER- 
NOR OF  MARYLAND  SPEAKS  OUT, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02496 


The  Marine  Environment  and  Pollution  Control 
Act  is  proposed  as  legislation.  United  States 
citizens,  including  corporate  and  municipal  of- 
ficers, would  be  prohibited  from  disposing  refuse 
into  the  Great  Lakes,  territorial  seas,  Continental 
Shelves,  or  high  seas  without  a  permit  from  the 
Secretary  of  the  Interior  in  concurrance  with  the 
Council  on  Environmental  Quality.  Before  issuing 
permits,  the  Secretary  must  investigate  the  effects 
of  such  disposal,  hold  public  hearings,  and  provide 
public  participation  at  all  levels  of  decision  making. 
If  no  adverse  effects  on  marine  plants  and  animals 
are  found,  the  permit  would  be  issued.  All  marine 
dumping  should  terminate  by  June  30,  1975,  ex- 
cept when  the  Secretary  determines  there  exists  no 
viable  technical  alternative.  Criminal  penalties  (im- 
prisonment) and  fines  up  to  $1000  per  ton 
discharged  are  provided.  A  marine  environment 
management  system  would  be  established  to  regu- 
late offshore  submerged  lands  under  the  Secreta- 
ry's jurisdiction.  Provision  is  made  for  development 
of  physical  and  ecological  systems  to  predict  effects 
of  dumping.  Comprehensive  resource  management 
plans  would  be  developed  whenever  the  secretary 
is  notified  that  present  or  potential  uses  may  en- 
danger marine  life  or  whenever  submerged  lands 
are  to  be  leased.  (Rees-Florida) 
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THREE  FRONTS  OF  FEDERAL  ENVIRONMEN- 
TAL POLICY, 

North  Carolina  Univ.,  Chapel  Hill. 

R.  N.  L.  Andrews. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37,No4,July  1971,  p  258-266.  24  ref. 

Descriptors:  "Environment,  "Federal  government, 
♦Planning,  "Decision  making,  Institutional  con- 
straints, Quality  control,  Evaluation,  Coordination, 
Resources,  Conservation,  Management,  Legisla- 
tion. 

Identifiers:  "Federal  environmental  policy,  Pollu- 
tion control,  Environmental  quality,  Residuals, 
Development,  Implementation,  Public  participa- 
tion. 

Federal  environmental  policies,  as  expressed  in 
legislation  and  agency  action,  are  discussed  in 
terms  of  three  principal  dimensions,  or  fronts:  ( 1 ) 
control  of  pollution  or  'residuals',  (2)  evaluation 
and  coordination  of  the  impacts  of  Federal  pro- 
grams on  environmental  quality,  and  (3)  planning 
for  and  controlling  the  uses  of  environmental 
resources  to  protect  both  developmental  and  con- 
servational  values.  From  an  examination  of  existing 
Federal  policy  on  these  three  fronts  of  environmen- 
tal planning,  the  author  suggests  six  fundamental 
needs  for  future  policy  action:  ( 1 )  establishment  of 
the  principle  that  individuals  or  firms  should  pay 
the  full  costs  of  their  residuals,  (2)  flexible  tools  for 
residuals  management,  (3)  legislation  to  ensure 
adequate  technology  assessment,  (4)  development 
and  implementation  of  operational  environmental 
criteria  for  planning,  (5)  conceptualization  of 
planning  for  the  wisest  uses  of  common  property 
resources,  and  (6)  increased  accessibility  for 
citizens  to  all  levels  of  government  which  affect 
them.  (Strachan-Chicago) 
W72-02593 


INTRODUCTION  OF  THE  MARINE  ENVIRON- 
MENT AND  POLLUTION  CONTROL  ACT  OF 
1970, 

Senate,  Washington,  D.C. 
G.  Nelson. 

Congressional  Record,  Vol  1 1 6,  No  22,  p  S 1 960-66 
(daily  ed  February  19,  1970).  7  p. 

Descriptors:  "Water  pollution  control,  "Water  pol- 
lution effects,  "Waste  disposal,  "Sea  water, 
"Planning,  Environmental  sanitation.  Administra- 
tive agencies,  Regulation,  Permits,  Standards,  In- 
vestigations, Adjudication  prcedure,  Decision  mak- 
ing, Data  collections,  Mining,  Fisheries,  Recrea- 
tion, Ships,  Remedies,  Damages,  Coasts,  Oil  wells, 
Municipal  wastes,  Federal  government. 


A  CRITIQUE  OF  THE  EFFECTIVENESS  OF 
WATER  QUALITY  STANDARDS  IN  POLLU- 
TION ABATEMENT. 

State  of  Illinois,   Lake   Michigan   and   Adjoining 

Land  Study  Commission. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-02600 


INTERBASIN      TRANSFER-THE      INTERNA- 
TIONAL DIMENSION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-02648 


COUNCIL  REPORT. 

National    Industrial    Pollution    Control    Council, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-02682 


STATE  REGULATIONS  PERTAINING  TO 
LIVESTOCK  FEEDLOT  DESIGN  AND 
MANAGEMENT  DECEMBER  1970,  A  SUMMA- 
RY, 

Agricultural    Research    Service,    Beltsville,    Md. 
Agricultural  Engineering  Research  Div. 
William  F.  Schwiesow. 
ARS  42  -  1 89,  April  1 97 1 ,  p  1  -8.  1  tab. 

Descriptors:  "Legislation,  "Statutes,  "Farm  waste, 

Cattle,  Laws,  Confinement  pens. 

Identifiers:    "Feedlots,    States   of   United    States, 

Penalty. 

There  are  no  specific  regulations  pertaining  to  con- 
struction and  operation  of  feedlots  in  the  states  of 
Alabama,  Alaska,  California,  Delaware,  Georgia, 
Idaho,  Montana,  New  Hampshire,  Rhode  Island, 
South  Carolina,  Tennessee,  Utah,  Vermont,  Vir- 
ginia, and  West  Virginia.  Specific  regulations  for 
beef  cattle  feedlots  are  applicable  in  Arizona,  Ar- 
kansas, Colorado,  Iowa,  Kansas,  Nebraska, 
Oklahoma,  and  Texas.  Definitions  for  feedlots  vary 
from  a  minimum  number  of  animals  to  any  area 
within  which  livestock  are  confined  and  vegetation 
suitable  for  consumption  by  livestock  does  not 
grow.  License  fees,  where  required,  range  up  to 
$150/year.  Penalties  range  from  $10  per  day  to 
$  1 ,000  per  day  with  imprisonment  and  restitution 
of  damages  possible  in  some  cases.  Specific  regula- 
tions for  feedlots  are  being  developed  in  the  states 
of  Illinois,  Indiana,  Minnesota,  Missouri,  North 
Carolina,  North  Dakota,  Oregon,  South  Dakota, 
Washington  and  Wisconsin.  Other  regulations, 
such  as  Public  Health  Regulations  and  Water 
Quality  Standards,  have  jurisdiction  over  animal 
wastes  in  the  states  of  Connecticut,  Florida, 
Hawaii,  Louisiana,  Maine,  Mississippi,  New  York, 
Pennsylvania,  Maryland,  Ohio,  New  Jersey,  Mas- 
sachusetts, Michigan,  and  Nevada.  At  the  present 
time,  these  regulations  are  considered  adequate  in 
these  states.  (Schmitt-Iowa  State) 
W72-02849 


6F.  Nonstructural  Alternatives 


FLOOD  PLAIN  INFORMATION,  WILLAMETTE 
RIVER  AND  MARYS  RIVER,  CORVALLIS  AND 
PHILOMATH,  OREGON. 

Corps  of  Engineers  Portland,  Oreg. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02262 


FLOOD  PLAIN  INFORMATION,  BUTTERNUT 
CREEK,  DE  WITT  AND  MANLIUS 
TOWNSHD7S,  ONONDAGA  COUNTY,  N.Y. 

Corps  of  Engineers,  Buffalo,  N.  Y. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02263 


ANALYSIS  OF  ALTERNATIVE  PROCEDURES 
FOR  THE  EVALUATION  OF  AGRICULTURAL 
FLOOD  CONTROL  BENEFITS,  VOLUME  II, 

Economic  Research  Service,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-02269 


AGRICULTURAL  FLOOD  CONTROL 

BENEFITS  AND  LAND  VALUES. 

Corps  of  Engineers,  Alexandria,  Va.  Inst,  for  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02270 
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SPECIAL  FLOOD  HAZARD  REPORT, 
GREATER  ANCHORAGE  AREA,  CHESTER, 
CAMPBELL,  FISH  AND  SHIP  CREEKS. 

Corps  of  Engineers,  Anchorage,  Alaska. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02308 


FLOOD  PLAIN  INFORMATION,  CUYAHOGA 
RIVER,  AKRON  TO  SUMMIT-PORTAGE 
COUNTY  LINE,  OHIO. 

Corps  of  Engineers,  Buffalo,  N.Y. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02309 


EFFECTS  OF  INTERBASIN  TRANSFERS  UPON 
WATER  MANAGEMENT  ALTERNATIVES  IN 
CENTRAL  UTAH, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-02450 


ECONOMIC  ANALYSIS  OF  WATER  SUPPLY 
ALTERNATIVES  IN  A  MULTI-COUNTY  IN- 
DUSTRIAL AREA, 

Clemson     Univ.,     S.C.     Dept.     of     Agricultural 

Economics  and  Rural  Sociology. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02458 


WISE  MANAGEMENT  OF  NORTH  CAROLINA 
WATER  RESOURCES  THROUGH  LAW--AN 
ORIENTATION  BROCHURE--VOL.  U. 

North  Carolina  State  Dept.  of  Water  Resources, 

Raleigh. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-02493 


6G.  Ecologic  Impact  of 
Water  Development 


ENVIRONMENTAL      IMPACT      STATEMENT 
(DRAFT). 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-02328 


ECOLOGY  AND  PLANNING, 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-02464 


MULTIDISCIPLINARY  ENVIRONMENTAL 

ANALYSIS   -  JAMAICA   BAY   AND  KENNEDY 
AIRPORT, 

George  Washington  Univ.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-02468 


THE  INTERNATIONAL  SIGNIFICANCE  OF 
THE  WATER  AREAS  OF  SOUTHERN  EUROPE 
AND  ESPECIALLY  THAT  OF  THE  DANUBE 
DELTA, 

Kai  Curry-Lindahl. 

Ocrotirea  Natur.  14  (1 ):  5-19.  Illus.  Map.  1970. 

Identifiers:  Danube,  Delta,  Europe,  Fauna,  Flora, 

International,    Phalacrocorax-carbo,     Phoenicop- 

terus-rosens. 

Much  of  Europe  was  affected  by  the  ice  age  which 
left  many  low  lying  areas  that  later  became  bogs, 
meadows,  and  marshes.  During  the  time  of  settle- 
ment of  these  areas  many  of  these  water  regions 
were  drained  and  converted  to  other  uses.  This 
elimination  of  these  water  spots  produced  ecologi- 
cal changes  which  have  affected  not  only  the  flora 
and  fauna  of  these  ecosystems  but  the  migrating 
birds  which  used  them  as  nesting  areas.  Some  of  the 
birds  are  Phoenicopterus  rosens  and  Phalacrocorax 
carbo.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02499 


EVERYMAN'S  GUIDE  TO  ECOLOGICAL  LIV- 
ING, 

Greg  M.  Cailliet,  Paulette  Y.  Setzer,  and  Milton  S. 
Love. 

MacmillanNew  York,  N.Y.  1971.  119  p.  $.95. 
Identifiers:  Book,  Ecological,  Everymans,  Guide, 
Herbicides,    Living,    Materials,    Minerals,    Over, 
Packaging,  Pollution,  Population,  Resources,  Tox- 
ins, Wildlife. 

This  pocket  handbook  is  written  for  the  general 
reader  wanting  to  adapt  their  living  habits  to  be  less 
a  part  of  environmental  deterioration.  The  manual 
provides  suggestions  to  ease  the  burden  of  pollu- 
tion, waste,  overpopulation  and  resource  depletion 
for  the  individual  householder.  Many  facts  are 
given  on  consumption  habits  of  the  average  Amer- 
ican, incorporated  into  outlines  for  action  con- 
sidering packaging  materials  (aluminum,  glass, 
plastics  and  paper),  wood  products,  solid  waste 
disposal,  petroleum  products,  air,  water,  minerals, 
food,  land  and  endangered  wildlife.  Pollutants  such 
as  herbicides,  cleansers  and  metallic  toxins  are 
discussed  along  with  consumer  power  and  political 
action.  The  handbook  concludes  with  recom- 
mended information  and  action  sources  from 
books,  periodicals  and  organizations  listed.— Copy- 
right 197 1 ,  Biological  Abstracts,  Inc. 
W72-02562 


THE  TiEW'  ENVIRONMENTALISM:  AN  IN- 
TELLECTUAL FRONTIER, 

Rutgers-The  State  Univ.,  Rutgers,  N.  J. 

G.  Hagevik,  and  L.  Mann. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37,  No  4,  July  1971,  p  274-280.  100  ref. 

Descriptors:  *Environment,  'Planning,  Technolo- 
gy, Ecology,  Ecosystems,  Political  aspects,  Deci- 
sion making. 

Identifiers:  *'New'  environmentalism,  *Policy 
making,  *  Literature,  Quantification,  Urban 
planning,  Socio-economic  planning,  Public  policy. 

The  article  surveys  and  identifies  some  of  the  litera- 
ture of  the  'new'  environmentalism.  When  the 
amount  of  literature  begins  to  decrease,  perhaps 
there  will  be  more  time  devoted  to  the  business  of 
achieving  more  successful  environmental  planning. 
Meanwhile,  the  volume  of  'new'  environmentalism 
literature  is  significant  of  the  concern  and  interest 
that  is  being  invested  in  this  issue.  The  'new'  en- 
vironmentalism is  much  more  rigorous  and 
analytic,  much  less  deterministic,  than  the  old.  The 
authors  note  some  basic  weaknesses  within 
developments  in  this  field.  In  the  area  of  technolo- 
gy, little  work  has  been  done.  The  solid  waste  field 
has  been  largely  neglected,  while  noise  pollution 
remains  a  relatively  unexplored  issue.  Much  of  the 
voluminous  literature  which  falls  under  the  ecolog- 
ic label  is  weak  from  a  public  policy  viewpoint.  The 
work  fails  to  anticipate  satisfactorily  the  changes  in 
ecosystems  which  will  result  from  human  interven- 
tion. A  more  important  issue,  in  terms  of  its  long- 
run  significance,  is  quantification  modeling  of 
ecosystems,  but  this  issue  has  received  little  recog- 
nition. The  'new'  environmentalism  sets  itself  up  as 
the  long-range  alternative  to  dealing  with  short- 
range  social  problems.  The  political  viability  of  the 
new  environmentalism  will  depend  partly  on  a 
recognition  that  both  must  be  dealt  with.  Inside  the 
urban  planning  movement,  the  'new'  environmen- 
talism will  gain  in  importance  as  it  is  realized  that 
environmental  planning  is  a  kind  of  socio- 
economic planning,  and  not  a  polar  opposite  to  it. 
( Strachan-Ch  icago ) 
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THREE  FRONTS  OF  FEDERAL  ENVIRONMEN- 
TAL POLICY, 

North  Carolina  Univ.,  Chapel  Hill. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-02593 


RECENT  CHANGES  IN  STRIPED  BASS 
(MORONE  SAXATILIS)  SPAWNING  SITES  AND 
COMMERCIAL   FISHING    AREAS   IN    UPPER 


CHESAPEAKE  BAY:  POSSIBLE  INFLUENCING 
FACTORS, 

Maryland  Univ.,  Solomons.  Natural  Resources  Inst. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-02716 


EFFECTS  OF  RESERVOIR  CONSTRUCTION 
ON  NATURE  AND  THE  ECONOMY  (VOPROSY 
FORMIROVANIYA  VODOKHRANILISHCH  I 
IKH  VLIYANIYA  NA  PRIRODU  I 
KHOZYAYSTVO). 

Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 

Perm,  USSR,  1970.  104  p. 

Descriptors:  'Reservoir  construction,  'Reservoir 
operation,  'Reservoir  storage,  'Reservoir  stages, 
•Aquatic  plants,  Aquatic  weeds,  Aquatic  life. 
Vegetation,  Grasslands,  Grasses,  Lake  morpholo- 
gy. Lake  morphometry,  Dimensions,  Shores, 
Shore-line  cover,  Shallow  water,  Groundwater, 
Water  table,  Water  level  fluctuations,  Navigation. 
Identifiers:  'USSR,  Perm  Oblast,  Udmurt  ASSR, 
Kama  River,  Kama  Reservoir,  Votkinsk  Reservoir, 
Reservoir  regulation,  Coves,  Geobotany, 
Phytocoenoses. 

This  collection  of  5  papers  is  the  first  in  a  series  of 
monographs  devoted  to  long-term  geographic  and 
hydrologic  studies  of  reservoirs  in  the  USSR  in  con- 
nection with  their  influence  on  the  nature  and 
economy  of  surrounding  lands.  This  volume,  the 
first  to  attempt  a  comprehensive  picture  of  the 
long-term  processes  and  phenomena  occurring  in 
the  Kama  Reservoir  of  the  Perm  Oblast  and  in  the 
Votkinsk  Reservoir  of  the  Udmurt  ASSR,  both  on 
the  Kama  River,  was  prepared  under  the  direction 
of  the  Laboratory  of  Water  Management  Research 
of  Perm  State  University  in  accordance  with  the 
program  of  the  International  Hydrologic  Decade 
(IHD)  to  coordinate  international  research  and 
training  programs  in  hydrology.  The  topics 
discussed  are:  ( I )  the  water  level  regime  and  its 
role  in  the  operation  of  the  Kama  Reservoir;  (2) 
problems  of  reservoir  morphometry  and  zonation; 
(3)  formation  of  shallow-water  areas  in  Kama 
River  Reservoirs;  (4)  development  of  higher 
aquatic  vegetation  in  the  Kama  Reservoir;  and  (5) 
effect  of  the  Kama  Reservoir  on  grassy  vegetation 
in  the  high  water-table  zone.  (Josefson-USGS) 
W72-02775 

07.  RESOURCES  DATA 


7A.  Network  Design 


STANDARDS  FOR  INTERCHANGE  OF  SUR- 
FACE HYDROLOGIC  DATA  ON  COMPUTER 
MEDIA. 

Australian  Water  Resources  Council,  Canberra. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-02255 


IN-CHANNEL    HYDRAULIC    GEOMETRY    OF 

STREAMS  IN  KANSAS, 

Geological  Survey,  Lawrence,  Kans. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02322 


PRESENT         AND         FUTURE         USE         OF 
HYDROMETEOROLOGICAL  DATA  IN 

WATERSHED  PROJECT  PLANNING, 

Soil  Conservation  Service,  Casper,  Wyo. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02747 


A  CLASSIFICATION  OF  CHANNEL  LINKS  IN 
STREAM  NETWORKS, 

Cold    Regions   Research   and    Engineering   Lab., 

Hanover,  N.  H. 

For  primary  bibliographic  entry  see  Field  04A. 
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8.  Data  Acquisition 


IE  NIAGARA  RIVER  PLUME,  PART  2  -  THE 
KING  OF  THE  NIAGARA  RIVER  PLUME  IN 
lKE  ONTARIO, 

ipartment  of  Energy,  Mines  and  Resources,  Ot- 

va  (Ontario).  Inland  Waters  Branch. 

r  primary  bibliographic  entry  see  Field  02H. 

72-02276 


kDAR    SOUNDINGS    ON    THE    PENNY    ICE 
IP,  BAFFIN  ISLAND, 

spartment  of  Energy,  Mines  and  Resources,  Ot- 

va  (Ontario). 

r  primary  bibliographic  entry  see  Field  02C. 

72-02283 


ELD  MEASUREMENTS  OF  DIELECTRIC  AB- 
(RPTION  IN  ANTARCTIC  ICE  AND  SNOW 
r  VERY  HIGH  FREQUENCIES, 

ott  Polar  Research  Inst.,  Cambridge  (England); 
d  British  Antarctic  Survey,  London  (England). 
ir  primary  bibliographic  entry  see  Field  02C. 
72-02287 


S   AUTOMATIC  GAUGE  FOR  MEASURING 
!A-ICE  THICKNESS, 

elbourne  Univ.,  Victoria  (Australia).  Dept.  of 

eteorology. 

>r  primary  bibliographic  entry  see  Field  02C. 

72-02289 


S  AERIAL  PHOTOGRAPHIC  TECHNIQUE 
)R  BEACH  EROSION  SURVEYS  IN  NORTH 
\ROLINA, 

rmy     Coastal     Engineering     Research     Center, 

ashington,  D.C. 

>r  primary  bibliographic  entry  see  Field  02L. 

72-02687 


COMPARISON        OF        MACROINVER- 
EBRATES    COLLECTED    BY    BASKET    AND 
ODIFIED  MULTIPLE-PLATE  SAMPLERS, 
pper  Ohio  Basin  Office,  Wheeling,  W.  Va. 
3r  primary  bibliographic  entry  see  Field  05A. 
'72-02689 


N  IMPROVED  WELDING  JIG  FOR  PELTIER 
HERMOCOUPLE  PSYCHROMETERS, 

icific  Northwest  Forest  and  Range  Experiment 

tation,  Wenatchee,  Wash. 

'.  Lopushinsky. 

ail  Sci  Soc  Amer  Proc.  35   (1):   149-150.  Illus. 

J71. 

lentifiers:       Jig,       Peltier,       Plant,       Potential, 

Psychrometers,     Soil,     Stress,     Thermocouple, 

'ater,  Welding. 

n  improved  welding  jig  is  described  for  making 
ne  wire  thermocouples  for  use  in  Peltier  ther- 
locouple  psychrometers.  Procedures  are 
escribed  for  producing  thermocouples  with  little 
r  no  twisted  wire  at  the  junction.  Thermocouples 
lade  with  the  jig  were  found  to  produce  higher 
utputs  at  low  water  potential  than  commercially 
variable  thermocouples.-Copyright  1971,  Biolog- 
:al  Abstracts,  Inc. 
/72-02702 


HOSPHORUS-33  AUTORADIOGRAPHY  USED 
O  MEASURE  PHOSPHATE  UPTAKE  BY  IN- 
IIVIDUAL  ALGAE, 

lew  York  State  Dept.  of  Health,  Albany.  Div.  of 

.abs.  and  Research. 

or  primary  bibliographic  entry  see  Field  05A. 

V72-02718 


TUDY  OF  MECHANISMS  CONTROLLING 
"HE  ULTRAVIOLET  PHOTOCHEMISTRY  OF 
kSSOCIATED  AND  POLYMERIC  SYSTEMS, 

itanford  Research  Inst.,  Menlo  Park,  Calif. 
A.  Anbar,  and  G.  A.  St.  John. 


Available  from  NTIS,  Springfield,  Va.  22151  Price 
$3.00  paper  copy.  National  Aeronautics  and  Space 
Administration  Contractor  Report  NASA  GR- 
1935,  October  1971.  55  p,  8  fig,  4  tab,  102  ref. 
NASA  Contract  NAS  2-5937. 

Descriptors:  'Ionization,  *Water,  'Alcohols,  'Ul- 
traviolet radiation,  'Analytical  techniques,  Chemi- 
cal reactions,  Fluorides,  Light  intensity,  Hydrogen 
bonding. 

Identifiers:  'Photoionization,  Photochemistry, 
Photons,  Wavelengths. 

Liquid  water  and  alcohols  undergo  photoionization 
when  subjected  to  vacuum  ultraviolet  in  the  range 
of  180  to  260  nm.  Hydrated  electrons  are  identified 
as  products  of  photolysis  in  liquid  water  by  a 
number  of  characteristic  reactions  using  competi- 
tion kinetics  as  a  quantitative  criterion.  The 
photoproduction  of  electrons  was  the  result  of  a 
single  photon  process  with  a  cutoff  wavelength  of 
205  nm.  Photoionization  of  liquid  water  thus  oc- 
curs at  energies  below  the  ionization  potential  in 
the  gas  phase.  A  parallel  investigation  of  the 
photodissociation  of  water  to  H  ..  OH  suggests  that 
photoionization  and  photodissociation  of  liquid 
water  involve  the  same  excited  state;  the  cross  sec- 
tion for  photodissociation  of  water  is  about  seven 
times  larger  than  that  for  photoionization.  The 
photoionization  of  liquid  water  at  relatively  long 
wavelengths  has  geochemical  and  cosmochemical 
implications,  as  well  as  important  inputs  to 
photochemistry  and  radiation  chemistry. 
(Woodard-USGS) 
W72-02744 


SOME  APPLICATIONS  OF  GEOPHYSICAL 
WELL  LOGGING  TO  BASALT  HYDROGEOLO- 
GY, 

Washington    State    Univ.,    Pullman.    Div.    of  En- 
gineering Research. 
J.  W.  Crosby  III,  and  J.  V.  Anderson. 
Groundwater,  Vol  9,  No  5,  p  12-20,  September- 
October  1971.  3  fig,  1   tab,  8  ref.  (Partially  sup- 
ported by  OWRR  funds). 

Descriptors:  'Borehole  geophysics,  'Basalts, 
Stratigraphy,  Aquifer  characteristics.  Subsurface 
investigations,  Logging  (Recording),  Electrical 
well  logging,  Hydrogeology,  Electrical  studies, 
Acoustics,  Radioactivity  techniques,  Water  tem- 
perature, Tracers,  Flowmeters. 

Composite  logging  techniques  can  be  used  to 
define  the  hydraulic  regime  of  a  well  in  basalt. 
Some  of  the  logging  measures,  may  become  power- 
ful tools  for  identifying  anomalous  conditions  as- 
sociated with  pollutant  dispersion  in  an  aquifer. 
Positive  correlations  of  basalt  using  logging 
methods  have  not  yet  been  made  over  distances 
greater  than  20  miles.  Use  of  a  greater  number  of 
logging  sites  permits  intermediate  points  of  correla- 
tion to  be  established  and  further  extensions  of  cor- 
relation are  possible.  Both  major  and  minor  log  fea- 
tures of  the  basalts  display  varying  degrees  of 
lateral  persistence.  Because  driller's  logs  are 
generally  inadequate  in  describing  subtleties  of 
basalt  geology,  subsurface  correlations  are  best 
made  with  geophysical  logs.  In  areas  with  extensive 
surficial  cover,  the  geophysical  methods  may  prove 
to  be  a  very  practical  method  of  determining  basalt 
stratigraphy.  (Knapp-USGS) 
W72-02756 


PHYTOPLANKTON  SAMPLING  WITH  THE 
SEDGWICK-RAFTER  CELL, 

Darling  (Ira  C.)  Center  for  Research  Teaching  and 

Service,  Walpole,  Me. 

Bernard  McAlice. 

Limnol  Oceanog.  16(1):  19-28.  Illus.  1971. 

Identifiers:     Abundance,     Cell,     'Phytoplankton, 

Rafter,  Sampling,  Sedgwick,  Statistic,  Test. 

Quantitative  processing  of  large  numbers  of 
phytoplankton  collections  requires  a  sampling 
method  that  will  yield  precise  and  reproducible 
estimates  of  abundance  within  an  acceptably  short 
counting    time.    A    2-stage    sampling    plan    was 


developed,  using  the  Sedgwick-Rafter  cell,  which 
satisfies  these  criteria.  The  sampling  design  is  ap- 
propriate for  larger  phytoplankton  species  (S10-15 
micron)  having  relatively  than  population  densities 
(greater  than  or  equal  to  100000  cells/liter). - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02792 


RADIOACTIVE  SEDIMENT  TRACER  TESTS, 
HOUSTON  SHIP  CHANNEL,  HOUSTON,  TEX- 
AS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-02830 


SOME  EVIDENCE  OF  METEOROLOGICAL 
RELATED  CHARACTERISTICS  OF  LAKE  SUR- 
FACE TEMPERATURE  STRUCTURE, 

Department    of    Energy,    Mines    and    Resources, 

Burlington   (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02879 


DYE  INJECTION   IN  THE  VICINITY  OF  THE 
THERMOCLINE, 

Waterloo  Univ.   (Ontario).   Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02885 


A     LIMNOLOGICAL     TOWER     FOR     40     M 
DEPTHS, 

Waterloo  Univ.   (Ontario).   Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-02886 


THE  AGROTENSIOMETER,  AN  INSTRUMENT 
FOR  MEASURING  MOISTURE  OF  IRRIGATED 
SOILS, 

Institutul  Agronomic,  Bucharest  (Rumania). 
For  primary  bibliographic  entry  see  Field  03F. 
W72-02935 

7C.  Evaluation,  Processing  and 
Publication 


STANDARDS  FOR  INTERCHANGE  OF  SUR- 
FACE HYDROLOGIC  DATA  ON  COMPUTER 
MEDIA. 

Australian  Water  Resources  Council,  Canberra. 

Available  from  Australian  Dept.  National  Develop- 
ment P  O  Box  850,  Canberra  City,  A.C.T.  Australia 
2601.  Australia  Water  Resources  Council  Publica- 
tion, Australian  Government  Publishing  Service, 
Canberra,  1971.  25  p,  5  fig,  4  append. 

Descriptors:  'Hydrologic  data,  'Computer  pro- 
grams, 'Data  storage  and  retrieval,  'Standards, 
Specifications,  Data  processing,  International  com- 
missions, Data  transmission,  Computer  models. 
Surface  waters.  Meteorological  data. 
Identifiers:  'Australian  Water  Resources  Council, 
Computer-compatible  media,  Magnetic  tape. 

A  specification  of  standards  is  presented  for  a 
generalized  scheme  for  interchange  of  surface 
hydrologic  data  on  computer  compatible  media.  In- 
cluded are  formats,  media  and  codes  to  be  used, 
and  an  initial  s  specification  of  material  to  be  trans- 
ferred, together  with  recommended  units.  The 
specification  is  devised  only  for  transfer  of  data  and 
in  a  form  compatible  between  different  computer 
systems.  Magnetic  tape  is  the  prefferred  medium 
for  transfer  of  data.  Details  are  given  of  the  media 
and  codes  involved,  and  the  format  scheme  is 
described  and  examples  given.  Four  attached  ap- 
pendices contain  coded  character  set  and  its  imple- 
mentation, examples  of  data  form,  catalogue  list  of 
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media,  system  label  formats,  and  a  sample  request 
form  for  transfer  of  data.  The  Australian  Water 
Resources  Council  working  groups  made  the 
recommendations  on  which  the  conclusions 
presented  in  this  report  are  based.  (Lang-USGS) 
W72-02255 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  13.  SNAKE  RIVER 
BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  from  Sup  Doc,  GPO,  Washington,  D  C 
20402,  $3.75.  Geological  Survey  Water-Supply 
Paper  1934,  1971.  776  p,  1  fig,  1  plate. 

Descriptors:  'Surface  waters,  *Streamflow,  *Flow 
measurement,  *Hydrologic  data,  *Data  collec- 
tions, Idaho,  Nevada,  Oregon,  Utah,  Washington, 
Wyoming,  Gaging  stations,  Flow  rates,  Stream 
gages.  Discharge  measurement,  Average  flow,  Low 
flow,  Peak  discharge,  Lakes,  Reservoirs. 
Identifiers:  *Snake  River  basin  (Northwest  U.S. ). 

This  volume  of  Surface  Water  data  for  the  Snake 
River  basin  in  Idaho,  Nevada,  Oregon,  Utah, 
Washington  and  Wyoming  is  one  of  a  series  of  37 
reports  presenting  records  of  stage,  discharge,  and 
content  of  streams,  lakes,  and  reservoirs  in  the 
United  States  during  the  1961-65  water  years.  The 
tables  of  data  include  a  description  of  the  gaging 
station,  and  daily,  monthly,  and  yearly  discharges 
of  the  stream.  The  description  of  the  station  gives 
the  location,  drainage  area,  records  available,  type 
and  history  of  gage,  average  discharge,  extremes  of 
discharge,  and  general  remarks.  For  most  gaging 
stations  on  lakes  and  reservoirs,  a  description  of  the 
station  and  a  monthly  summary  table  of  stage  and 
contents  are  given.  Data  for  partial-record  stations 
include  discharge  measurements  of  low-flow  par- 
tial-record stations,  and  annual  maximum  stage  and 
discharge  at  crest-stage  stations.  (Woodard-USGS) 
W72-02265 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  3.  OHIO  RIVER 
BASIN,  VOLUME  3. 

Geological  Survey,  Washington,  D.C. 

Available  from  Sup  Doc  GPO,  Washington  D  C 
20402,  $3.00.  Geological  Survey  Water-Supply 
Paper  1909,  1971.  554  p,  1  fig,  1  plate. 

Descriptors:  *Streamflow,  *Hydrologic  data, 
"Ohio  River,  *Gaging  stations,  *Data  collections, 
Flow  measurement,  Kentucky,  'Illinois,  Indiana, 
Surface  waters,  Flow  rates,  Average  flow,  Low 
flow,  Peak  discharge,  Reservoirs,  Water  levels, 
Stream  gages.  Discharge  measurement. 
Identifiers:  *Ohio  River  basin. 

This  volume  of  surface  water  data  for  the  Ohio 
River  basin  from  Louisville,  Ky.,  to  the  Wabash 
River  is  one  of  a  series  of  37  reports  presenting 
records  of  stage,  discharge,  and  content  of  streams, 
lakes,  and  reservoirs  in  the  United  States  during  the 
1961-65  water  years.  The  tables  of  data  include  a 
description  of  the  gaging  station,  and  daily, 
monthly,  and  yearly  discharges  of  the  stream.  The 
description  of  the  station  gives  the  location, 
drainage  area,  records  available,  type  and  history 
of  gage,  average  discharge,  extremes  of  discharge, 
and  general  remarks.  For  most  gaging  stations  on 
lakes  and  reservoirs,  a  description  of  the  station 
and  a  monthly  summary  table  of  stage  and  contents 
are  given.  Data  for  partial-record  stations  include 
discharge  measurements  at  low-flow  partial-record 
stations,  annual  maximum  stage  and  discharge  at 
crest-stage  stations.  (Woodard-USGS) 
W72-02266 


NONTHERMAL  SPRINGS  OF  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-02275 


A  GEOMORPHIC  MAP  OF  LAKE  MICHIGAN 
SHORELINE, 

United  States  Lake  Survey,  Detroit,  Mich. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02341 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  2.  SOUTH  ATLANTIC 
SLOPE  AND  EASTERN  GULF  OF  MEXICO 
BASINS,  VOLUME  3. 

Geological  Survey,  Washington,  D.C. 

Available  from  Sup  Doc  GPO,  Wash,  D  C  20402  - 
$4.00.  Geological  Survey  Water-Supply  Paper 
1906,  1970.  774  p,  1  fig,  1  plate. 

Descriptors:  'Streamflow,  *Flow  measurement, 
*Hydrologic  data,  *Data  collections,  *Stream 
gages,  Alabama,  Georgia,  Florida,  Mississippi,  Sur- 
face waters,  Gaging  stations,  Flow  rates,  Lakes, 
Reservoirs,  Water  levels,  Average  flow,  Low  flow, 
Peak  discharge. 

Identifiers:  *South  Atlantic  Slope,  'Eastern  Gulf  of 
Mexico  Basins,  Streamflow  basic  data,  Crest  stage. 

This  volume  of  surface  water  data  for  the  South  At- 
lantic Slope  and  Eastern  Gulf  of  Mexico  Basins 
from  Apalachicola  River  to  Pearl  River  is  one  of  a 
series  of  37  reports  presenting  records  of  stage, 
discharge,  and  content  of  streams,  lakes,  and  reser- 
voirs in  the  United  States  during  the  1 96 1  -65  water 
years.  The  tables  of  data  include  a  description  of 
the  gaging  station,  and  daily,  monthly,  and  yearly 
discharges  of  the  stream.  The  description  of  the  sta- 
tion gives  the  location,  drainage  area,  records 
available,  type  and  history  of  gage,  average 
discharge,  extremes  of  discharge,  and  general  re- 
marks. For  most  gaging  stations  on  lakes  and  reser- 
voirs a  description  of  the  station  and  a  monthly 
summary  table  of  stage  and  contents  are  given. 
Data  for  partial-record  stations  include  measure- 
ments at  low-flow  partial-record  stations  and  an- 
nual maximum  stage  and  discharge  at  crest-stage 
stations.  (Woodard-USGS) 
W72-02348 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  14.  PACIFIC  SLOPE 
BASINS  IN  OREGON  AND  LOWER  COLUMBIA 
RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  from  Sup  Doc,  GPO,  Washington,  D  C 
20402  -  $4.50.  Geological  Survey  Water-Supply 
Paper  1935,  1971.  957  p,  1  fig,  1  plate. 

Descriptors:  *Streamflow,  *Stream  gages,  *Flow 
measurement,  *Hydrologic  data,  *Oregon, 
Washington,  Columbia  River  basin,  Pacific 
Northwest  U.S.,  Data  collections,  Surface  waters, 
Gaging  stations,  Flow  rates,  Lakes,  Reservoirs, 
Average  flow,  Low  flow.  Peak  discharge. 
Identifiers:  *Pacific  Slope  basins  (Ore). 

This  volume  of  surface  water  data  for  the  Pacific 
Slope  basins  in  Oregon  and  Lower  Columbia  River 
basin  is  one  of  a  series  of  37  reports  presenting 
records  of  stage,  discharge,  and  content  of  streams, 
lakes,  and  reservoirs  in  the  United  States  during  the 
1961-65  water  years.  The  tables  of  data  include  a 
description  of  the  gaging  station,  and  daily, 
monthly,  and  yearly  discharges  of  the  stream.  The 
description  of  the  station  gives  the  location, 
drainage  area,  records  available,  type  and  history 
of  gage,  average  discharge,  extremes  of  discharge, 
and  general  remarks.  For  most  gaging  stations  on 
lakes  and  reservoirs  a  description  of  the  station  and 
a  monthly  summary  table  of  stage  and  contents  are 
given.  Data  for  partial-record  stations  include  mea- 
surements at  low-flow  partial-record  stations  and 
annual  maximum  stage  and  discharge  at  crest-stage 
stations.  (Woodard-USGS) 
W72-02349 


AN    ANALYSIS   OF   HYDROLOGIC   TIME   SE- 
RIES     AND      GENERATION      MODELS      OF 


SYNTHETIC    FLOWS    FOR    SOME    INDIANA 
WATERSHEDS, 

Purdue   Univ.,  Lafayette,   Ind.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-02351 


EXPERIMENTAL  INVESTIGATION  OF 

HYDRAULIC    TRANSIENTS    IN    RIVER-RESE- 
RVOIR SYSTEMS  -  PHASE  II, 

Tennessee   Univ.,   Knoxville.   Dept.   of  Civil   En- 
gineering and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-02434 


CORRELOGRAM  ANALYSIS  REVISITED, 

Thomas  J.   Watson   Research  Center,  Yorktown 

Heights,  N.  Y. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02863 


EVALUATING    ALTERNATIVE   TECHNIQUES 
OF  FLOODPLAIN  MAPPING, 

Johns   Hopkins   Univ.,   Baltimore,   Md.   Dept.   of 

Geography  and  Environmental  Engineering. 

M.  G.  Wolman. 

Water  Resources  Research,  Vol  7,  No  6,  p  1383- 

1392,  December  197 1.2  fig,  1  tab,23ref. 

Descriptors:    *  Flood    plains,    *  Mapping,    *  Flood 
plain   insurance,   Floods,   Profiles,   Flow   profiles, 
Backwater,  Routing,  Flood  forecasting,  Surveys, 
Terrain  analysis. 
Identifiers:  *  Flood  plain  mapping. 

A  variety  of  techniques  is  available  for  providing 
information  on  the  frequency  and  extent  of  flood- 
ing in  river  valleys.  These  techniques  include  the 
use  of  physiography,  pedology,  vegetation,  occa- 
sional floods,  regional  floods  of  selected  frequency, 
and  flood  profiles  and  backwater  curves.  Prelimi- 
nary estimates  of  costs  suggest  that  these  range 
from  a  low  of  $  1  -4/mile  of  channel  to  a  high  of 
$400-1000/mile  of  channel.  All  estimates  of  flood 
hazards  and  damages  contain  significant  uncertain- 
ties deriving  from  the  variability  and  uncertainty  of 
the  estimates  of  hydrologic,  hydraulic,  and  social 
phenomena.  An  accelerating  demand  for  informa- 
tion coupled  with  recognition  of  the  inherent  ele- 
ment of  judgment  in  any  determination  of  flood  or 
damage  zones  suggests  additional  emphasis  on  the 
adoption  of  mapping  techniques  appropriate  to  the 
needs  of  different  locations.  (Knapp-USGS) 
W72-02864 


PROPERTIES        OF 
FRACTIONAL 


MUL- 
NOISE 


STATISTICAL 

TIVARIATE 

PROCESSES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04A 

W72-02865 


A  STATISTICAL  METHOD  FOR  FLOW  PRE- 
DICTION, RIVER  MURRAY  EXAMPLE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Adelaide  (Australia).  Div.  of  Mathe- 
matical Statistics. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-02866 


A  FUNCTIONAL  ITERATION  TECHNIQUE 
FOR  SOLVING  THE  RICHARDS  EQUATION 
APPLIED  TO  TWO-DIMENSIONAL  INFILTRA- 
TION PROBLEMS, 

New    Mexico   Inst,   of   Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-02870 
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8A.  Structures 


HYDRAULIC   FLOW   RESISTANCE  FACTORS 
FOR  CORRUGATED  METAL  CONDUITS, 

Federal    Highway    Administration,    Washington, 
D.C.  Environmental  Design  and  Control  Div. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-02292 


PRESTRESSING  DUCT  CURVATURE  FORCES, 

California  State  Div.  of  Highways,  Sacramento. 
C.  F.  Stewart,  and  E.  D.  Klein. 
Available  from  National  Technical  Information 
Service,  Springfield,  Va.  22151  as  PB  200  085, 
$3.00  paper  copy,  $0.95  microfiche.  California 
Division  of  Highways,  Bridge  Dept.  Final  Report  R 
and  D  No.  7-70,  December  1970.  18p,  12  fig. 

Descriptors:  "Prestressed  concrete,  *  Bridge 
design,  *Ducts,  'Highways,  *Stress  analysis, 
Strength  of  materials,  Design  criteria,  Testing, 
Analytical  techniques,  Bridges,  Concrete  construc- 
tion, Concrete  structures,  Engineering  structures, 
Precast  concrete,  Compressive  strength,  Design 
data,  Structural  design. 

Identifiers:  Prestressing  duct  curvature, 
Prestressing  duct  clearance,  Post  tensioning. 

To  test  the  effect  of  curvature  on  crushing  of  rigid 
type  prestressing  ducts  in  bridge  construction,  a 
segmented  beam  was  stressed,  de-tensioned  and 
disassembled  for  cross  section  inspection  of  possi- 
ble damage.  The  beam  contained  six  3  1/2  inch  in- 
side diameter  tendon  ducts  placed  in  a  vertical  zig- 
zag fashion  with  approximately  1  inch  vertical 
clearance  between  them.  Each  duct  touched  other 
ducts  which  were  diagonally  above  or  below  at  an 
angle  of  about  40  degrees  from  the  vertical.  There 
was  no  visible  evidence  of  ducts  tending  to  crush 
one  into  the  other.  There  was,  however,  evidence 
of  some  duct  distress-side  flattening -where  they 
rested  against  steel  bulkheads  used  to  separate  the 
segments.  In  the  area  of  the  bulkheads  there  was  no 
evidence  of  distress,  except  for  minor  cracking,  in 
the  concrete  surroundings  the  ducts.  Horizontal 
cracks  occurred  in  the  sides  of  most  segments  along 
the  center  of  gravity  of  the  prestressing  steel.  Verti- 
cal cracks  occurred  in  the  ends  of  most  sediments. 
(Woodard-USGS) 
W72-02293 

California  Univ.,  Berkeley,  Dept.  of  Civil  Engineer- 
ing. 06Experimentai  Study  of  the  Excitation  of 
Waves  Inside  a  Bottomless  Harbor, 
For  primary  bibliographic  entry  see  Field  08B. 
W72-02301 


WATER  TRANSPORT  PROBLEMS  OF  CEN- 
TRAL ASIA  IN  CONNECTION  WITH  HYDRAU- 
LIC ENGINEERING  CONSTRUCTION  ON  THE 
AMU  DARYA  RIVER  AND  KARAKUM  CANAL 
(VODNOTRANSPORTNYYE  PROBLEMY 

SREDNEY   AZII   V   SVYAZI    S   GIDROTEKH- 
NICHESKIM  STROITEL'STVOM  NA  AMUDAR- 
'YE  I  KARAKUMSKOM  KANALE), 
V.  G.  Krasheninnikov. 

Izvestiya  Vsesoyuznogo  Geograficheskogo 
Obshchestva,  Vol  103,  No  4,  p  326-334,  July-Au- 
gust 1971. 

Descriptors:  *  Water  resources  development, 
*River  basin  development,  'Construction,  ♦Trans- 
portation, 'Hydraulic  engineering,  Hydraulic 
structures,  Canals,  Hydroelectric  plants,  Reser- 
voirs, Railroads,  Ships,  Navigation,  Navigable 
waters,  Inland  waterways,  Irrigation,  Irrigated  land, 
Economics,  Investment. 

Identifiers:  *USSR,  "Central  Asia,  Turkmen  SSR, 
Amu  Darya  River,  Syr  Darya  River,  Aral  Sea, 
Karakum  Canal,  Freight  transportation,  Cargo, 
Vessels. 


Of  all  the  rivers  of  Central  Asia,  the  Amu  Darya, 
flowing  from  the  Pamir  Plateau  to  the  Aral  Sea,  is 
most  suited  for  transportation  of  goods  and  is  the 
only  large  river  in  the  USSR  where  individual 
reaches  are  open  year-round  to  navigation.  Signifi- 
cant changes  in  the  geography  of  water  transport  in 
Central  Asia  may  be  expected  as  a  result  of  the 
construction  of  the  Karakum  Canal,  begun  in  1954 
and  presently  completed  to  Geok-Tepe  northwest 
of  Ashkhabad  (Turkmen  SSR).  The  importance  of 
the  canal  for  irrigation  and  the  possibility  of  its  con- 
version into  a  navigable  waterway  as  a  result  of 
high  cargo  requirements  are  examined  against  the 
background  of  irrigation  problems  and  existing  and 
proposed  hydraulic  engineering  construction  in 
other  regions  of  the  Amu  Darya  and  Syr  Darya 
River  basins.  The  increased  export  of  water  from 
the  Aral  Sea  for  irrigation  is  causing  a  decline  in  the 
water  level  and  a  consequent  decrease  in  the  water- 
borne  transportation  on  the  lake.  Completion  of  a 
railway  line  to  Makat  for  connections  to  Orenburg 
on  the  Ural  River  and  to  Volgograd  and  Saratov  on 
the  Volga  will  diminish  the  importance  of  the  lake 
as  an  economically  practicable  transportation  cor- 
ridor. The  declining  lake  level,  if  unchecked,  will 
reduce  the  inland  sea  by  the  turn  of  the  century  to  a 
number  of  small  saline  lakes.  (Josefson-USGS) 
W72-02315 


UNDERWATER     PIPELINES     (PODVODNYYE 
TRUBOPROVODY),  10S.  I.  LEVIN. 

Izdatel'stvo  'Nedra',  Moscow,  1970.  280  p. 

Descriptors:  "Pipelines,  "Pipes,  "Hydraulic  en- 
gineering, "Engineering  structures,  "Hydraulic 
structures,  Equipment,  Operation  and  main- 
tenance, Specifications,  Surveys,  Design  criteria, 
Design  data,  Reliability,  Construction,  Construc- 
tion materials,  Earthworks,  Trenches,  Rivers, 
Reservoirs,  Permafrost,  Cold  regions. 
Identifiers:  "USSR,  Pipeline  construction,  Pipeline 
design. 

This  monograph  consisting  of  7  chapters  contains 
up-to-date  information  on  the  planning,  design, 
construction,  and  maintenance  of  underwater 
pipelines  across  rivers  and  reservoirs.  Data  are 
given  on  the  design  and  on  the  various  materials 
used  in  the  construction  of  underwater  pipelines  in 
variously  complex  regions,  including  permafrost. 
Three  different  types  of  classification  of  un- 
derwater pipelines  based  on  their  function  or  use, 
design  route,  and  type  of  material  are  developed 
and  analyzed.  The  text  is  a  practical  handbook  in- 
tended to  serve  scientists  and  engineers  of  planning 
and  construction  agencies  engaged  in  the  building 
of  multipurpose  pipelines  and  may  be  used  by  stu- 
dents of  technical  institutes  active  in  the  training  of 
specialists  in  the  field  of  oil,  gas,  and  water  pipeline 
construction.  (Josefson-USGS) 
W72-02318 


A  NOTE  ON  CHANNEL  JUNCTION  DESIGN, 

Army  Waterways  Experiment  Station,  Vicksburg, 

Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02325 


ENVIRONMENTAL  IMPACT  STATEMENT 
(DRAFT). 

Geological  Survey,  Washington,  D.C. 

Availabile  from  National  Technical  Information 
Service,  Springfield,  Va.  22151  as  PB-198  979, 
$3.00  paper  copy;  $0.95  microfiche.  Geological 
Survey  Report,  May  10,  1971.  70  p,  28  fig,  2  plate, 
5  tab,  23  ref,  10  append. 

Descriptors:  "Water  pollution  control,  "Oil  indus- 
try,    "Offshore     platforms,     "California,     "Legal 
aspects,  Drilling,  Permits,  Regulation,  Oil  water. 
Governments,  Oil  wastes. 
Identifiers:  Public  Rearing  (Oil  drilling),  Oil  spills. 


This  draft  environmental  impact  statement,  dated 
May  10,  1971,  presents  the  environmental  factors 
relating  to  administrative  approval  that  would  per- 
mit the  installation  of  two  additional  drilling  and 
producing  platforms.'C  and  'Henry',  on  existing 
Federal  oil  and  gas  leases  OCS-P-024 1  and  OCS-P- 
0240  in  the  Santa  Barbara  Channel  offshore 
California.  Three  existing  platforms,  containing  ap- 
proximately 100  wells,  are  already  in  operation  on 
the  same  leaseholds.  Current  production  from 
these  wells  is  about  76,000  barrels  of  oil  and  38 
million  cubic  feet  of  gas  per  day.  Public  hearings 
were  conducted  by  the  Department  of  Interior  in 
Santa  Barbara,  California,  on  January  13  and  14, 
1971,  to  assist  the  Department  in  determining 
whether  special  conditions  or  stipulations  should 
be  imposed  should  approval  be  given  to  install 
these  two  platforms.  Comments  received  from 
State  and  local  agencies,  as  well  as  over  230  other 
individuals  and  private  groups,  were  reviewed  in 
preparing  this  draft  statement.  This  draft  is  being 
released  in  order  to  invite  comments,  suggestions, 
analyses,  and  additional  data  from  other  Federal 
bureaus  and  agencies,  from  the  State  of  California 
and  its  agencies,  from  local  governmental  and 
private  entities,  and  from  interested  members  of 
the  public.  (Woodard-USGS) 
W72-02328 


SYSTEMS  ANALYSIS  OF  WATER  DISTRIBU- 
TION NETWORKS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-02357 


DEVELOPMENT  AND  MAINTENANCE  OF 
NAVIGATION  CHANNEL,  ARKANSAS  RIVER, 
ARKANSAS  AND  OKLAHOMA.  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways   Experiment  Station, 

Vicksburg,  Miss. 

J.  J.  Franco,  and  C.  D.  McKellar,  Jr.. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  946.  $3.00  in  paper  copy.  $0.95 

in  microfiche.  WES  Rept  no.  TR-2-608,  Aug  62, 

92p. 

Descriptors:      "Inland      waterways,      "Hydraulic 
models,  Dams,  Sedimentation,  Rivers,  Arkansas, 
Dredging,  Channels,  "Channel  improvement. 
Identifiers:  Arkansas  River. 

As  part  of  the  studies  for  development  of  the  multi- 
ple-purpose plan  to  provide  a  navigable  waterway 
from  the  Mississippi  River  to  the  general  area  of 
Tulsa,  Oklahoma,  a  scale  model  of  a  typical  10- 
mile  reach  of  the  Arkansas  River  was  used  to  test 
various  plans  for  channel  improvement  and  sta- 
bilization under  conditions  of  normal  sediment 
load.  Principal  conclusions  were:  A  dredged  cut 
without  an  appreciable  reduction  in  the  river's  sedi- 
ment load  or  the  addition  of  regulatory  works 
would  only  temporarily  affect  channel  conditions; 
Regulating  structures  to  increase  the  radius  of  cur- 
vature of  bends  would  tend  to  provide  a  more 
uniform  channel  cross  section  and  improve  channel 
alignment  over  crossings;  Controlling  depths  could 
be  increased  by  contraction  of  the  channel,  par- 
ticularly at  crossings.  Longitudinal  groins  would  be 
effective  in  fixing  the  location  and  alignment  of  the 
channel  over  crossings,  and  would  produce  some 
deepening  of  the  channel  over  the  crossings. 
W72-02821 


NAVIGATION  CONDITIONS  AT  ROBERT  S. 
KERR  LOCK  AND  DAM  ARKANSAS  RIVER. 
HYDRAULIC  MODEL  INVESTIGATION, 

Army    Engineer    Waterways   Station,    Vicksburg, 

Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02822 


SOME     CHARACTERISTICS     OF     PRESSURE 
FLUCTUATIONS      ON      LOW-OGEE      CREST 
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SPILLWAYS  RELEVANT  TO  FLOW-INDUCED 
STRUCTURAL  VDJRATIONS, 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-02823 


NAVIGATION  CONDITIONS  AT  PIKE  ISLAND 
LOCKS  AND  DAM,  OHIO  RIVER:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways   Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02824 


NAVIGATION  CONDITIONS  AT  LOCK  AND 
DAM  NO.  9,  ARKANSAS  RIVER:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways   Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-02831 


AN   ANALYSIS   OF   A   DEEP-WATER   STRUC- 
TURE FOR  THE  GREAT  LAKES, 

United  States  Lake  Survey,  Detroit,  Mich. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-02878 


8B.  Hydraulics 


NOTES  ON  TD>AL  INLETS  ON  SANDY 
SHORES, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 
Lab. 

M.  P.  O'Brien. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Va.,  22151  as  AD-726  012, 
$3.00  in  paper  copy,  $0.95  in  microfiche.  Califor- 
nia University  Hydraulic  Engineering  Laboratory 
Report  HEL  24-5,  May  1971.  52  p,  13ref. 

Descriptors:  *Tidal  effects,  *Inlets  (Waterways), 
♦Shores,  *Sands,  *  Erosion,  Littoral,  Currents 
(Water),  Sedimentation,  Sediment  transport. 
Coastal  structure,  Channel  morphology,  Channel 
flow,  Waves  (Water),  Reviews. 
Identifiers:  *  Sandy  shores. 

Over  the  past  40  years  Dean  O'Brien  at  the  Univer- 
sity of  California  has  written  numerous  memoranda 
on  the  sediment  and  hydraulic  characteristics  of 
tidal  inlets  on  sandy  shorelines.  These  various  un- 
published memoranda  were  edited  by  Dean  O'- 
Brien and  reproduced  in  this  report  because  of 
their  value  to  the  Coastal  Engineering  Research 
Center's  inlet  research  program.  The  notes  include 
data  concerning  equilibrium  flow  area,  elements  of 
the  hydraulic  regimen,  energy  dissipation  in  a  tidal 
basin,  power  available  for  maintenance  of  flow 
area,  value  of  tidal  prism  in  maintaining  interior 
channels,  stable  channels  and  stable  inlets,  velocity 
at  the  throat  of  a  tidal  inlet,  friction  slope  at  throat 
section,  duration  of  tide,  tide  wave  entering  a  wide 
deep  inlet,  set-up  in  a  lagoon  by  wave  action,  wave 
refraction  by  currents  at  an  inlet,  and  inlets  as  traps 
for  littoral  currents.  (Woodard-USGS) 
W72-02261 


SELECTIVE  WITHDRAWAL  CHARAC- 

TERISTICS OF  WEIRS;  HYDRAULIC  LABORA- 
TORY INVESTIGATION, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  Miss. 

J.  L.Grace,  Jr. 

Army    Engineer   Waterways   Experiment   Station 

Technical  Report  H-7 1-4,  June  1971.  26  p,  4  fig,  7 

ref. 

Descriptors:     'Withdrawal,     *Lakes,     'Stratified 
flow,   *Weirs,   'Laboratory  tests,  Model  studies, 
Analytical  techniques,  Water  quality,  Forecasting. 
Identifiers:  'Selective  withdrawal  (Lakes). 


During  1969,  the  Corps  of  Engineers  conducted 
laboratory  research  to  determine  the  charac- 
teristics of  withdrawal  zones  resulting  from  release 
of  flows  from  randomly  stratified  lakes  over  weirs. 
The  study  was  concerned  with  developing  means  of 
predicting  and  controlling  the  quality  of  water 
discharged  through  downstream,  fixed-level  regu- 
lating structures.  Stratification  was  generated  in  ex- 
perimental facilities  by  means  of  differentials  in 
both  temperature  and  dissolved  salt  concentration. 
Density  distributions  were  determined  from  tem- 
peratures and  salinities  measured  with  thermistors 
and  conductivity  probes.  Velocity  distributions 
were  obtained  by  dropping  dye  particles  into  the 
flow  and  photographing  the  resulting  streaks  with 
movie  cameras.  Generalized  expressions  describing 
the  limits  of  the  zone  of  withdrawal  and  distribution 
of  velocities  were  developed  from  analyses  of  the 
velocity  and  density  distribution  data.  Means  for 
evaluating  conditions  where  the  free  surface  and/or 
bottom  boundary  dictates  the  upper  and/or  lower 
limits  of  the  withdrawal  zones  were  also  deter- 
mined. With  the  capability  of  predicting  the 
velocity  distribution  for  any  given  density  distribu- 
tion upstream  of  a  weir,  the  weighted  average 
technique  can  be  applied  to  predict  the  value  of 
any  water-quality  parameter  of  the  outflow  for 
which  a  profile  in  the  lake  is  known.  (Woodard- 
USGS) 
W72-02271 


SCOUR  OF  SIMULATED  GULF  COAST  SAND 
BEACHES  DUE  TO  WAVE  ACTION  IN  FRONT 
OF  SEA  WALLS  AND  DUNE  BARRIERS, 

Texas  A  and  M  Univ.,  College  Station.  Coastal  and 

Ocean  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02279 


HYDRAULIC   FLOW    RESISTANCE   FACTORS 
FOR  CORRUGATED  METAL  CONDUITS, 

Federal  Highway  Administration,  Washington, 
D.C.  Environmental  Design  and  Control  Div. 
J.  M.  Normann,  and  H.  G.  Bossy. 
Available  from  Sup  Doc,  GPO,  Washington,  D.C. 
20402,  55  cents.  Federal  Highway  Administration, 
Office  of  Research  Report,  September  1970.  48  p, 
18  fig,  13  tab,  16  ref,  5  append. 

Descriptors:  'Hydraulic  conduits,  'Flow  re- 
sistance, 'Hydraulic  design,  Testing,  Flow  rates, 
Mathematical  studies,  Highways,  Construction, 
Conduits,  Hydraulics,  Fluid  friction,  Roughness 
(Hydraulic). 
Identifiers:  'Corrugated  conduits,  Conduit  size. 

Experimental  determinations  show  that  the  re- 
sistance factors  for  conduits  manufactured  of  cor- 
rugated metal  vary  over  a  wide  range  for  each  of 
the  different  corrugation  forms  now  available. 
Hydraulic  design  procedures  require  a  reliable 
determination  of  the  resistance  factor  applicable  to 
each  specific  form.  Methods  were  developed,  using 
all  available  data,  whereby  such  resistance  factors 
can  be  determined  within  close  tolerances  in  terms 
of  either  the  Darcy  f  or  the  Manning  n.  Variables 
considered  include  conduit  size  and  shape,  corru- 
gation form,  flow  rate,  and  flow  depth.  Design 
charts  and  geometric  tables  are  presented  for  the 
commonly  available  conduits  of  five  corrugation 
forms.  In  the  6-  by  2-inch  structural  plate  corru- 
gated pipes,  the  f  reaches  a  peak  after  which  it 
remains  constant  as  the  Reynolds  number  or  wall 
Reynolds  number  is  increased.  If  the  f  for  this  pipe 
peaks  and  then  decreases,  the  error  caused  by  as- 
suming a  constant  f  is  negligible  unless  very  high 
flow  rates  are  encountered.  For  such  flow  rates,  a 
constant  f  would  produce  a  conservative  result,  in 
terms  of  conduit  capacity  or  required  slope. 
(Woodard-USGS) 
W72-02292 

California  Univ.,  Berkeley,  Dept.  of  Civil  Engineer- 
ing. 06Experimental  Study  of  the   Excitation  of 
Waves  Inside  a  Bottomless  Harbor, 
N.  Sakuma,  J.  Buhler,  and  R.  L.  Wiegel. 
Availabile   from    National  Technical   Information 
Service,  Springfield,  Va.  22151   as  AD-726  010, 


$3.00  paper  copy,  $0.95  microfiche.  California 
University  Hydraulic  Engineering  Laboratory 
Technical  Report  HEL-1-17,  May  1971.  36  p,  26 
fig,  6  ref.  Coastal  Eng  Res  Center  Contract  DACW 
72-68-C-00I6 

Descriptors:  'Waves  water,  'Ocean  waves,  'Har- 
bors, 'Recreation  facilities,  'Model  studies,  Fish- 
ing, Boating,  Mathematical  studies.  Methodology, 
Design  data. 

The  problem  of  forced  seiches  due  to  surface-water 
waves  is  considered  in  planning  enclosed  areas  in 
the  ocean  such  as  offshore  harbors  for  fishing  or 
recreational  boats.  Wave  heights  and  wave  periods 
inside  and  outside  the  experimental  cylinder  were 
measured  by  means  of  parallel  wire  resistance  type 
wave  gages  and  a  multichannel  rectilinear  writing 
oscillograph.  Four  wave  gages  were  used  to  mea- 
sure the  waves;  one  was  used  to  measure  the  in- 
cident waves,  and  three  were  used  to  measure  the 
waves  inside  the  cylinder.  It  was  difficult  to  define  a 
'height  of  the  incident  wave,'  especially  at  higher 
wave  numbers.  When  the  generator  was  started, 
the  waves  gradually  increased  in  height.  The  effects 
of  reflection  became  evident  before  a  uniform 
height  was  reached.  The  final  tests  were  made  in 
the  large  basin  in  order  to  minimize  the  effect  of 
these  reflections.  The  modes  of  oscillation  agreed 
with  the  ones  observed  in  the  small  basin  for  cor- 
responding wave  numbers.  (Woodard-USGS) 
W72-02301 


IN-CHANNEL    HYDRAULIC    GEOMETRY    OF 

STREAMS  IN  KANSAS, 

Geological  Survey,  Lawrence,  Kans. 

C.  V.  Burns. 

Kansas  Water  Resources  Board  Technical  Report 

No  8,  June  1971.31  p,  13  fig,  1  tab,  16  ref. 

Descriptors:  'Streamflow,  'Channel  morphology, 
'Rainfall-runoff  relationships,  'Hydrologic  data, 
'Kansas,  Data  collections.  Hydraulic  gradient, 
Channel  flow,  Stream  gages.  Flow  measurement, 
Flow  rates,  Mathematical  studies.  Equations, 
Reaeration,  Hydrographs. 
Identifiers:  'Hydraulic  geometry  (Kansas  streams). 

The  rates  of  increase  in  a  downstream  direction  in 
width,  depth,  and  velocity  of  streams  in  Kansas  are 
similar  to  those  found  for  other  streams  in  the  Mid- 
west. Information  from  1 1 7  stream-gaging  stations 
in  Kansas  and  adjoining  areas  was  used  to  develop 
the  papameters  to  define  the  hydraulic  geometry  of 
the  streams.  Hydraulic  equations  written  in  terms 
of  discharge  were  developed  by  least-squares 
regression  for  flows  exceeded  10,  50,  and  80  per- 
cent of  the  time  and  for  average  flow.  The  equa- 
tions are  used  to  predict  the  average  width,  depth, 
and  velocity  of  flow  for  any  location  on  streams  in 
Kansas  having  drainage  areas  between  100  and 
9,000  squares  miles.  The  average  depth  and 
velocity  of  flow  can  be  used  to  compute  the  coeffi- 
cient of  reaeration.  (Woodard-USGS) 
W72-02322 


A  NOTE  ON  CHANNEL  JUNCTION  DESIGN, 

Army  Waterways  Experiment  Station,  Vicksburg, 

Miss. 

G.  H.  Keulegan. 

Army  Corps  of  Engineers  Waterways  Experiment 

Station  Miscellaneous  Paper  H-69-4,  April   1969. 

28  p,  2  fig,  4  tab,  7  ref. 

Descriptors:  'Channel  flow,  'Spillways,  'Design 
flow,  'Flow  control,  'Junction,  Model  studies, 
Analytical  techniques,  Mathematical  studies, 
Channel  morphology,  Hydrodynamics. 

An  analytical  solution  is  described  for  the  design  of 
a  rapid  flow  channel  junction  utilizing  a  spillway 
type  inlet  to  minimize  flow  disturbance  in  the  main 
channel.  The  dynamic  equation  of  flow  for  a  chan- 
nel with  lateral  outflow  is  used  in  conjunction  with 
Manning's  equation  to  design  an  inlet  of  decreasing 
width  whereby  the  lateral  flow  into  the  main  chan- 
nel   is   uniformly    spread   over   a    predetermined 
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length  of  spillway.  The  computation  technique  and 
a  sample  computation  are   included.   (Woodard- 
USGS) 
W72-02325 


HEAD  LOSSES  IN  SUBCRITICAL  FLOW 
CHANNEL  TRANSITIONS, 

Army       Waterways       EXPERIMENT       Station, 
Vicksburg,  Miss. 
Y.H.Chu. 

Availabile  from  National  Technical  Information 
Service,  Springfield,  Va  22151  as  $3.00  paper 
copy;  $0.95  microfiche.  Army  Corps  of  Engineers 
Waterways  Experiment  Station  Miscellaneous 
Paper  H-68-3,  September  1968.  18  p,  12  plate,  2 
tab,  9  ref. 

Descriptors:  'Head  loss,  *Subcritical  flow, 
♦Transition  flow,  *Channels,  *Model  studies, 
Channel  flow,  Turbulence,  Flumes,  Analtyical 
techniques,  Fluid  friction,  Energy  losses, 
Hydrodynamics,  Channel  morphology.  Mathemati- 
cal studies.  Systems  analysis,  Froude  number. 

A  model  was  used  to  study  head  losses  for  subcriti- 
cal  flows  passing  channel  transitions.  Two  plywood 
channels  were  inserted  in  a  steel  flume.  The  chan- 
nels were  positioned  first  to  operate  as  a  contrac- 
tion and  then  as  an  expansion.  By  the  use  of  trian- 
gular fillet  blocks,  the  wide  rectangular  channel 
and  the  transition  reach  were  transformed,  respec- 
tively, into  a  trapezoidal-shaped  channel  and  a 
broken-type  transition.  The  slope  of  the  fillet  block 
in  the  uniform  channel  was  1  on  2.  The  height  of 
channels  was  six  inches.  The  expansion  loss  was  ap- 
preciably greater  than  the  contraction  loss  even 
though  the  expansion  and  contraction  angles  were 
the  same.  With  12.5  degrees  expansions,  the  flow 
was  not  completely  expanded  along  the  side  wall. 
The  eddy  formed  on  the  side  of  the  expansion,  and 
with  any  minor  disturbance  in  the  flow  could  be 
moved  to  the  opposite  side.  The  high  degree  of  tur- 
bulence induced  by  this  eddy  contributes  to  the 
large  energy  dissipation  for  expanding  transition. 
(Woodward-USGS) 
W72-02327 


EXPERIMENTAL  INVESTIGATION  OF 
HYDRAULIC  TRANSIENTS  IN  RIVER-RESE- 
RVOIR SYSTEMS  -  PHASE  H, 

Tennessee  Univ.,  Knoxville.   Dept.  of  Civil  En- 
gineering and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-02434 


MODEL  STUDY  OF  GALVESTON  HARBOR 
ENTRANCE,  TEXAS.  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

Henry  B.  Simmons,  and  Robert  A.  Boland,  Jr. 
Available  from  the  National  Technical  Information 
Service  as  AD-723  949.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Rept  no.  TR-H-69-2,  Feb  69, 
391  p. 

Descriptors:    'Breakwaters,    *Hydraulic    models, 

♦Harbors,     *Texas,     Navigation,     Sedimentation, 

Ocean     currents.     Tides,     Ocean     waves,     Test 

procedures,  Jetties,  Channels,  Dredging,  Galveston 

(Texas). 

Identifiers:  *Galveston  Harbor. 

The  purposes  of  the  Galveston  Harbor  model  study 
were  to:  (a)  develop  plans  for  relocation  and  sta- 
bilization of  the  jetty  channel  on  an  alignment  and 
at  a  depth  suitable  for  the  safe  passage  of  supertan- 
kers; (b)  determine  means  for  protecting  the  north 
jetty  from  the  undermining  action  of  tidal  currents; 
(c)  determine  the  shoaling  characteristics  of  the 
relocated  and  deepended  inner  bar  portion  of  the 
jetty  channel,  and  develop  plans  for  minimizing 
shoaling  the  relocated  channel;  (d)  determine  the 
shoaling  characteristics  of  the  deepened  outer  bar 
portion  of  the  jetty  channel;  and  (e)  determine  the 
best  locations  for  additional  anchorage  area  within 
the  jetty  channel  or  in  Bolivar  Roads. 


W72-02816 


HYDRAULIC  MODEL  STUDIES  OF  THE 
TEHAMA-COLUSA  CANAL  FISH  CONCEN- 
TRATOR, CENTRAL  VALLEY  PROJECT, 
CALIFORNIA, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  081. 

W72-02818 


NAVIGATION  CONDITIONS  AT  ROBERT  S. 
KERR  LOCK  AND  DAM  ARKANSAS  RIVER. 
HYDRAULIC  MODEL  INVESTIGATION, 

Army    Engineer    Waterways    Station,    Vicksburg, 

Miss. 

John  J.  Franco,  and  James  E.  Glover. 

Available  from  the  National  Technical  Information 

Service  as  AD-723953.  $3.00  in  paper  copy.  $0.95 

in  microfiche.  WES  Rept  no.  AEWES-TR-H-68-5, 

Sep  68, 51  p. 

Descriptors:  *Dams,  'Hydraulic  models,  *Rivers, 
Navigation,     River     flow,     Sedimentation,     Test 
procedures,  Oklahoma,  Locks. 
Identifiers:  *Robert  S.  Kerr  Dam,  Arkansas  River. 

The  Robert  S.  Kerr  Lock  and  Dam,  proposed  for 
construction  on  the  Arkansas  River  about  395 
miles  above  the  junction  of  the  Mississippi  and 
White  Rivers,  will  provide  a  navigable  pool  for  37 
miles  upstream  to  Webbers  Falls  Lock  and  Dam. 
The  project  comprises  a  nonnavigable  gated  dam 
with  eighteen  50-ft-wide  by  44-ft-high  tainter  gates, 
a  1 10  by  600-ft  lock  on  the  left  bank  with  a  max- 
imum lift  of  48  ft,  and  a  four-unit  powerhouse  with 
a  110,000-kw  generating  capacity  on  the  right 
bank.  A  l:120-scale,  fixed-bed  model,  reproducing 
approximately  3.3  miles  of  the  Arkansas  River,  was 
used  to  determine  flood  stages  at  the  dam,  naviga- 
tion conditions  in  the  lock  approaches,  and  ten- 
dencies for  sediment  deposition  in  the  lower  lock 
approach,  and  to  develop  modifications  required  to 
provide  satisfactory  navigation  conditions.  The  in- 
vestigation has  resulted  in  the  development  of 
modifications  in  the  original  design  required  to 
produce  satisfactory  navigation  conditions  in  the 
approaches  to  the  lock. 
W72-02822 


SOME  CHARACTERISTICS  OF  PRESSURE 
FLUCTUATIONS  ON  LOW-OGEE  CREST 
SPILLWAYS  RELEVANT  TO  FLOW-INDUCED 
STRUCTURAL  VD3RATIONS, 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
Frederick  A.  Locher. 

Available  from  the  National  Technical  Information 
Service  as  AD-7281 15.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Army  Engineers  contract  Rept  no. 
IIHR-1 30,  Feb  7 1 ,  78p.  DACW39-68-C-0004. 

Descriptors:   *Dams,  *Vibrations,   ♦Hydrodynam- 
ics, 'Spillways,  Hydraulic  models,  Flow,  Pressure, 
Boundary  layers,  Test  procedures. 
Identifiers:    *Flow   visualization,   *Water  tunnels, 
Curve  fitting. 

The  primary  objectives  of  the  experimental  pro- 
gram was  to  determine  whether  pressure  fluctua- 
tions induced  on  the  face  of  a  low-ogee  spillway 
under  various  flow  conditions  are  a  possible 
mechanism  for  the  excitation  of  spillway  vibration. 
Some  of  the  more  important  terms  and  concepts 
used  to  describe  spillways  will  be  defined  at  the 
outset  in  the  interest  of  clarity. 
W72-02823 


NAVIGATION  CONDITIONS  AT  PIKE  ISLAND 
LOCKS  AND  DAM,  OHIO  RIVER:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army    Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

J.  J.  Franco,  and  H.  S.  Austin. 

Available  from  the  National  Technical  Information 

Service  as  AD-723947,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Rept  no.  TR-2-577,  Aug  61, 

83p. 


Descriptors:      'Inland      waterways,      *Hydraulic 
models,     Navigation,     River     flow,     Sites,     Test 
methods,  Ohio,  West  Virginia  Pike  Island  Dam, 
Ohio  River,  Locks. 
Identifiers:  Site  selection,  Pike  Island  dam. 

The  model  investigation  of  the  Pike  Island  Locks 
and  Dam,  proposed  for  construction  on  the  Ohio 
River,  was  concerned  with  the  study  of  navigation 
conditions  in  the  lock  approaches,  the  procure- 
ment of  data  to  aid  in  selecting  one  of  two  proposed 
sites  for  the  structures,  and  the  development  of 
measures  to  overcome  or  minimize  the  effects  of 
any  adverse  conditions.  The  model  study  also  af- 
forded a  means  by  which  navigation  interests  could 
satisfy  themselves,  by  observing  the  scale  model  in 
operation,  as  to  the  acceptability  of  the  propo 
model  in  operation,  as  to  the  acceptability  of  the 
proposed  locks  and  dam  from  a  navigation  stand- 
point. The  locks  are  to  be  of  the  high-lift  type,  con- 
sisting of  two  parallel  locks  having  clear  chamber 
dimensions  of  1 10  by  1200  ft  and  1 10  by  600  ft. 
The  locks  and  dam  will  replace  two  existing  low-lift 
navigable-type  dams  and  locks.  An  undistorted 
l:120-scale  model,  reproducing  3.7  miles  of  the 
Ohio  River  and  the  locks  and  dam  structures,  was 
used  for  the  investigation. 
W72-02824 


DESIGN  FOR  OPTIMUM  WAVE  CONDITIONS, 
CRESCENT  CITY  HARBOR,  CRESCENT  CITY, 
CALD70RNIA:  HYDRAULIC  MODES  IN- 
VESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

Paul  K.  Senter,  and  Charles  W.  Brasfield. 

WES  Rept  no.  TR-H-68-6,  Sep  68, 68  p. 

Descriptors:    *Breakwaters,    *Hydraulic    models, 
'Harbors,  California,  Ocean  waves.  Storms. 
Identifiers:  Harbor  models,  Crescent  City,  Califor- 
nia. 

Tests  were  conducted  on  a  l:125-scale  model  of 
Crescent  City  Harbor  and  sufficient  adjacent  coast- 
line and  offshore  bathymetry  to  permit  generation 
of  waves  and  wavefront  patterns  from  all  significant 
directions  of  wave  approach  to  the  harbor.  The 
hydraulic  model,  equipped  with  wave-generating 
and  wave-measuring  apparatus,  was  used  to  deter- 
mine the  optimum  length  and  location  of  an  exten- 
sion, or  extensions,  to  the  existing  breakwater 
system  that  would  reduce  to  a  tolerable  level  the 
present  adverse  effects  of  storm  waves  on  naviga- 
tion and  mooring  conditions  in  the  harbor. 
W72-02826 


BOUNDARY  EFFECTS  OF  UNIFORM  SIZE 
ROUGHNESS  ELEMENTS  IN  TWO-DIME- 
NSIONAL FLOW  IN  OPEN  CHANNELS, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

Bobby  J.  Brown,  and  Yen  H.  Chu. 

WES  Misc  Paper-H-68-5,  Dec  68,  72  p. 

Descriptors:  'Turbulence,  'Model  studies,  'Inland 
waterways,     'Flow,    Velocity,    Boundary     layer, 
Statistical  methods,  'Channel  flow.  Velocity. 
Identifiers:    'Two-dimensional   flow,   Flow   fields, 
Channel  beds,  Statistical  distribution. 

Tests  were  conducted  to  investigate  the  charac- 
teristics of  the  vertical  velocity  distribution  in  flow 
in  wide  channels  with  large  relative  roughness.  The 
study  was  basically  a  two-dimensional  investigation 
of  the  boundary  roughness  effects  in  turbulent 
flow.  The  investigation  was  conducted  in  a  48-ft- 
long,  2-1/2-ft-wide  flume  with  1/8-,  1/2-,  3/4-,  and 
1  -in.  crushed  limestone  and  3/4-in.  concrete  cubes 
as  the  boundary  roughness.  Results  indicate  that 
the  root-mean-square  value  of  the  boundary 
roughness  heights  is  related  to  the  Nikuradse 
equivalent  sand  grain  roughness  and  that  the  root- 
mean-square  value  can  be  treated  as  a  roughness 
parameter  for  boundaries  of  densely  spaced,  ir- 
regular, randomly  placed  roughness  elements  of 
uniform  size.  Appendix  A  includes  the  experimen- 
tal data.  Appendix  B  describes  the  special  instru- 
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mentation  used  for  measuring  the  vertical  velocity 

profiles  within  the  flow. 

W72-02829 


NAVIGATION  CONDITIONS  AT  LOCK  AND 
DAM  NO.  9,  ARKANSAS  RIVER:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

John  J.  Franco,  and  Louis  J.  Shows. 

WES  Rept  no.  TR-2-8 17,  Mar  68, 66  p. 

Descriptors:  Inland  waterways,  *Dams,  'Hydraulic 
models.  River  flow,  Navigation,  Floods,  Arkansas, 
Locks,  Spillways,  Flood  control. 
Identifiers:  Arkansas  River. 

Lock  and  Dam  No.  9,  proposed  for  construction  on 
the  Arkansas  River,  will  provide  a  navigable  pool 
extending  upstream  about  25  miles  to  the  lock  and 
dam  at  Dardanelle  (Lock  and  Dam  No.  10).  The 
model  investigation  was  concerned  with  the  study 
of  navigation  conditions  in  the  approaches  to  the 
lock  to  determine  the  adequacy  of  the  proposed 
design  and  with  the  development  of  measures  to 
overcome  or  minimize  the  effects  of  any  adverse 
conditions.  An  undistorted  l:120-scale  model, 
reproducing  approximately  6  miles  of  the  Arkansas 
River  and  adjacent  overbank  area  near  Morrilton, 
Ark.,  including  the  lock  and  dam  structure,  was 
used  for  this  investigation.  The  investigation  in- 
dicated that  conditions  in  the  approaches  to  the 
lock  with  the  original  design  would  tend  to  be  dif- 
ficult and  hazardous.  Satisfactory  navigation  condi- 
tions could  be  developed  in  the  upper  approach 
with  excavation  of  the  right  bank  above  the  lock 
and  submerged  dikes  to  reduce  the  velocity  of  cur- 
rents in  the  approach.  Navigation  conditions  in  the 
lower  approach  could  be  improved  by  providing 
sufficient  maneuver  area  for  downbound  tows  to 
move  away  from  the  right  bank  against  the  currents 
moving  toward  the  bank.  Construction  of  a  wing 
dike  or  extension  to  the  lower  guard  wall  would 
provide  the  additional  protection  and  maneuver 
area  required.  Streamlining  the  end  of  the  upper 
guard  wall  would  reduce  the  disturbance  to  flow 
near  the  end  of  the  wall  and  improve  the  distribu- 
tion of  flow  through  the  gated  spillway. 
W72-02831 


GENERAL     ANALYSIS    OF    LONGITUDINAL 
DISPERSION  IN  NONUNIFORM  FLOW, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-02867 


PROBABILITY  DISTRIBUTION  OF  NUMBER 
OF  NETWORKS  IN  TOPOLOGICALLY  RAN- 
DOM NETWORK  PATTERNS, 

Northwestern     Univ.,     Evanston,     III.     Dept.     of 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02874 
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A  VIBRO  CORER  AND  PORTABLE  TRIPOD- 
WINCH  ASSEMBLY  FOR  THROUGH  ICE 
SAMPLING, 

Department    of    Energy,    Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-02345 


RECOVERY  OF  FLOATING  OIL:  ROTATING 
DISK  TYPE  SKIMMER. 

Susquehanna  Corp.,  Costa  Mesa,  Calif.  Atlantic 

Research  Systems  Div. 

For  primary  bibliographic  entry  see  Field  OSG. 

W72-02367 


EXPERIMENTAL  EVALUATION  OF  A  PUMP 
TEST  FACILITY  WITH  CONTROLLED  PER- 
TURBATIONS OF  INLET  FLOW, 

National  Aeronautics  and  Space  Administration, 

Cleveland,  Ohio.  Lewis  Research  Center. 

W.  Stevans,  and  R  J  Blade. 

Available  from  NTIS,  Springfield,  Va.  22151  Price 

$3.00    (Paper   copy).    National   Aeronautics   and 

Space    Administration,   Cleveland,    Ohio.    Lewis 

Research  Center. 

Descriptors:  *Pump  testing,  'Control  systems, 
•Pumps,  'Hydraulics,  Analytical  techniques. 
Dynamics,  Hydraulic  equipment,  Intakes,  Evalua- 
tion. 

Identifiers:  *Pump  testing  (Controlled  perturba- 
tions). 

The  relations  governing  the  operation  of  a  pump 
under  periodic  fluctuations  of  inlet  pressure  and 
flow  were  investigated.  A  specially  designed  throt- 
tle produced  perturbations  to  the  pump  inlet  flow 
and  pressure  over  a  frequency  range  of  2  to  60 
hertz.  The  perturbed  flow  entering  the  pump  was 
determined  by  using  the  acoustical  wave  equation 
to  determine  the  flow  in  the  long  inlet  line  and  by 
accounting  for  the  equivalent  vibrational  flow  due 
to  the  longitudinal  motion  of  the  inlet  line.  The  per- 
turbed flow  leaving  the  pump  was  determined  by 
using  a  specially  designed  multihole  orifice  plate. 
Independent  checks  for  establishing  the  validity  of 
the  perturbed  data  are  described  and  applied  to  the 
test  data.  The  measurement  methods  give  reliable 
values  for  the  perturbed  flows.  The  motion  of  the 
test  facility  must  be  accounted  for  when  calculating 
the  perturbed  flow  entering  the  pump.  The  dif- 
ference between  the  flows  entering  and  leaving  the 
pump  was  identified  as  the  compliance  of  the  pump 
structure  and  the  water  it  contained.  The  largest 
volume  difference  detected  was  approximately 
0.04  cubic  inches.  (Woodard-USGS) 
W72-02745 


PROTOTYPE  MEASUREMENTS  OF 

HYDROPOWER  PLANT  TRANSIENTS,  GAR- 
RISON AND  OAHE  DAMS,  MISSOURI  RIVER, 
NORTH  AND  SOUTH  DAKOTA, 

Army    Engineer   Waterways   Experiment   Station, 
Vicksburg,  Miss. 
Ellis  B.  Pickett. 

Technical  Rept.  No.  AEWES-TR-68- 1 ,  November 
1968,  124p,  31  fig,  12  tab,  24  ref. 
Identifiers:  *Power  plants,  'Hydraulic  systems, 
Hydrostatics,  Dams,  Performance  (Engineering), 
Test  methods,  Test  equipment,  North  Dakota, 
South  Dakota,  Mechanical  drawings.  Tables.  Gar- 
rison Dam,  Oahe  Dam,  Missouri  River,  Surge 
tanks,  Penstocks,  Hydraulic  turbines,  'Hydroelec- 
tric power  generations. 

Prototype  tests  were  conducted  in  hydro-power 
plants  at  Garrison  and  Oahe  Dams  to  evaluate 
results  of  a  comprehensive  digital  computer  study 
by  others  on  the  entire  problem  of  power  plant 
transients  and  to  determine  the  extent  to  which  ac- 
tual operation  corresponded  to  the  design.  Mea- 
surements of  power  plant  transients  for  different 
plant  loadings,  and  instantaneous  pressure  values  at 
a  number  of  locations  in  the  power  tunnel,  the 
surge  tank  system,  turbine  spiral  case,  and  draft 
tube  were  obtained  simultaneously  with  instantane- 
ous values  of  tunnel  flow  velocity,  reservoir  and 
tailwater  elevations,  turbine  speed  and  gate  open- 
ing, power  output,  and  other  elements  (including 
governor  system).  Pressure  and  water-level  mea- 
surements were  made  with  electrical  pressure 
transducers,  velocities  were  measured  with  pres- 
sure transducers  mounted  in  probes  projecting  into 
the  flow  and  connected  to  pitot-static  tubes  on 
cross  struts  in  the  penstock,  and  mechanical  and 
electrical  values  were  obtained  with  appropriate 
transducers.  Measurements  were  recorded  on 
about  90  channels  of  oscillograph  and  magnetic 
tape  recorders,  and  digitized  for  use  in  the  digital 
computer  analyses.  Detailed  descriptions  are  given 
of  the  instrumentation,  test  conditions,  and 
procedures  used  to  obtain  the  measurements.  Ex- 
amples are  given  of  some  of  the  test  data. 
W72-02827 


ENGINEERING    PRINCIPLES    IN    HANDLING 
LIQUID  MATERIALS, 

Michigan    State    Univ.,    East    Lansing.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05  D. 

W72-02851 


AUTOMATIZATION      OF      URBAN      WATER- 
WORKS IN  THE  SOVIET  UNION, 

Polish  Association  of  Sanitary  Engineering  and 

Technology,  Warsaw. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-02938 


8D.  Soil  Mechanics 


BELTZVILLE  LAKE. 

Army  Engineer  District,  Philadelphia,  Pa. 

Final  foundation  report,  March  197 1 .  28  photos. 

Descriptors:    'Foundations,    'Dam    foundations, 
'Foundation    investigations,    'Rock    foundations, 
Soil  mechanics,  Rock  mechanics,  Lakes,  Pennsyl- 
vania. 
Identifiers:  Beltzville  Lake  project  (Pen na). 

Gives  record  of  foundation  conditions  encountered 
in  construction  of  Beltzville  Lake  Project  (on 
Pohopoco  Creek,  Pennsylvania),  which  consists  of 
a  flood  control  dam  with  earth  embankment  (max- 
imum height  170  ft),  a  concrete  control  tower,  a 
concrete  outlet  conduit  and  stilling  basin,  and  an 
unlined  spillway  excavated  into  rock  at  north  end 
of  dam.  Exploration  prior  to  construction  included 
borings,  test  pits,  test  embankments  and  seismic 
surveys;  during  construction  exploratory  core  holes 
(cumulative  total  of  990  ft)  were  drilled  to  check 
on  foundation  tightness.  Geology  of  the  area  and 
excavation  procedures  for  component  parts  are 
discussed.  Because  of  the  homogeneous  nature  of 
the  bedrock  special  preparation  of  the  foundation 
was  found  necessary  only  in  two  areas.  Foundation 
anchors  were  required  in  the  spillway  area.  The 
only  grouting  done  prior  to  concrete  placement 
was  in  the  outlet  trench  where  curtain  grouting  was 
performed  along  the  centerline  of  the  dam. 
W72-02435 


8E.  Rock  Mechanics  and 
Geology 


BELTZVILLE  LAKE. 

Army  Engineer  District,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-02435 


8F,  Concrete 


EVALUATION  OF  CONCRETE  AND  RELATED 
MATERIALS  FOR  DESALINATION  PLANTS 
SECOND  ANNUAL  PROGRESS  REPORT. 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-02950 

8G.  Materials 


PRESTRESSING  DUCT  CURVATURE  FORCES, 

California  State  Div.  of  Highways,  Sacramento. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-02293 


EARTHQUAKE  DAMAGE  TO  THE   LOS  AN- 
GELES SEWER  SYSTEM, 

Los  Angeles  Dept.  of  Public  Works,  Calif. 
For  primary  bibliographic  entry  see  Field  OSG. 
W72-02407 
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[.  Fisheries  Engineering 


IE  WINTER  MIGRATIONS  OF  CHAR,  SAL- 
XINUS  ALPINUS  L.,  IN  THE  HYDROELEC- 
UC  RESERVOIRS  TUNHORDFJORD  AND 
iLSBUFJORD,  NORWAY, 

inistry  of  Agriculture,  Vollebekk  (Norway). 

r  Aass. 

;p  Inst  Fresh-Water  Res  Droiining  Holm.  50.  5- 

.  Illus.  1970. 

entifiers:  Char,  Electric,  Hydro,  Management, 

igrations,  Norway,  Palsbufjord,  Reservoirs,  Sal- 

linus-Alpinus,  Tunhovdfjord,  Winter. 

jar,  first  introduced  into  the  river  system  in  1910, 
iw  constitute  about  85%  of  the  annual  catch  in 
e  2  impoundments.  Celluloid  discs,  Lea's  hydro- 
itic  tags  or  Carlin  tags  were  placed  on  21,073 
ar  from  1951-68,  mostly  in  winter  or  in  the  au- 
mn  spawning  season.  Most  tagged  fish  were 
ales  because  females  were  often  injured  in  the 
ts.  Postspawning  movements  were  shorebound 
eding  migrations.  As  water  levels  declined  and 
iter  discharge  rates  increased,  char  accumulated 
currents  near  intakes  of  drainage  tunnels.  When 
e  current  reached  a  threshold  velocity,  char  in- 
rrupted  their  downstream  migration  and  kept  in 
e  current  the  rest  of  the  winter.  Food  supply  in 
e  current  is  negligible.  Fishing  pressure  is  rela- 
rely  heavy  on  these  concentrated  populations.  In 
jnhovdfjord,  the  annual  rate  of  exploitation  was 
om  12-25%  for  distant  and  local  spawning  popu- 
tions  respectively.  Younger  char  do  not  show  as 
onounced  migrations  as  the  spawning  fish.  Ex- 
jrimental  fishing  by  2  anglers  indicated  lower  fish- 
g  success  in  weekends  when  discharge  rates  were 
duced.  Controlled  discharge  would  be  a  method 
:  managing  the  harvest.  Rapid  lowering  of  water 
ay  interfere  with  spawning  success.  Char 
igrated  through  15.3  km  of  tunnel  in  1  situation. - 
opyright  197 1 ,  Biological  Abstracts,  Inc. 


W72-02666 


HYDRAULIC  MODEL  STUDIES  OF  THE 
TEHAMA-COLUSA  CANAL  FISH  CONCEN- 
TRATOR, CENTRAL  VALLEY  PROJECT, 
CALIFORNIA, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineering 

and  Research  Center. 

G.L.  Beichley. 

Available  from  the  National  Technical  Information 
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Descriptors:  *Fishes,  Fish  barriers,  *Model  studies, 

♦Fish    management,   Hydraulic    models,   Salmon, 

Orifices,  Inland  waterways,  California,  Tehama  Ca- 

lusa  Canal. 

Identifiers:  *Fish  concentrators,  Tehama  Calusa 

Canal. 

Tests  of  a  1 :2.5  scale  model  made  to  develop  the 
design  of  a  fish  concentrator  to  be  located  on  the 
Tehama-Colusa  Canal  in  California  are  described. 
The  purpose  of  the  structure  is  to  concentrate  Chin- 
ook salmon  fingerlings  into  a  flow  of  5  cfs  from  a 
flow  of  140  cfs  for  passage  through  an  electronic 
counting  device.  The  preliminary  design  consisted 
of  a  14-ft-long,  10-ft-wide  upward  sloping  per- 
forated plate  screen  with  adjustable  orifice  plates 
underneath  to  control  flow  through  the  screen.  The 
screen  consisted  of  four  3.5-ft-long  sections.  The 
testing  resulted  in  the  following:  ( 1 )  the  first  3  sec- 
tions were  each  lengthened  by  3  in.,  and  the  under- 
lying orifices  were  repositioned  to  increase  capaci- 
ty at  the  full  open  position;  (2)  the  fourth  or 
downstream  section  was  lengthened  to  5  ft  and  was 
tilted  to  slope  downward;  (3)  orifice  plates  under 
Section  4  were  eliminated  in  favor  of  a  cover  plate 
to  regulate  flow  through  that  section;  (4)  the  size  of 
the  orifices  under  Sections  1,  2,  and  3  was  in- 
creased  by   approximately    12.5%;  (5)   the  crest 


elevation  between  Sections  3  and  4  was  made  ad- 
justable for  better  flow  depth  and  velocity  control; 
and  (6)  air  vents  were  provided  through  the  side 
walls  of  the  space  below  the  orifice  plates  in  Sec- 
tions 1,2,  and  3. 
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STANDARDS  FOR  INTERCHANGE  OF  SUR- 
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For  primary  bibliographic  entry  see  Field  07C. 
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A      COMPILATION      OF     THE      LAKES      IN 
OREGON,  WITH  BIBLIOGRAPHY, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  02H. 
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PROGRAMMING  APPLICATIONS  TO  THE 
ECONOMIC  PROBLEMS  OF  WATER  QUALITY 
CONTROL, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  06A. 
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AN  INFORMATION  SYSTEM  FOR  IMPROVING 
THE  EVALUATION  OF  NONMARKETED  OUT- 
PUTS, 

Army  Engineer  Inst,  for  Water  Resources,  Alexan- 
dria, Va. 

For  primary  bibliographic  entry  see  Field  06B. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 

iii 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
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01.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 

STATE  OF  WATER  IN  OSMOTIC  PROCESSES, 

Scripps  Institution  of  Oceanography,  San  Diego, 

Calif. 

P.  F.  Scholander. 

Microvasc  Res.  3  (2):  215-232.  Illus.  1971. 

Descriptors:  'Membranes. 
Identifiers:  Osmotic,  Processes,  Water. 

Osmosis  and  imbibition  depend  on  solute,  or 
matrix,  pressure  respectively  acting  on  a  bounda- 
ry. If  the  boundary  is  a  semipermeable  membrane, 
the  pressure  is  due  to  the  solute  or  matrix  alone;  if 
it  is  a  free  surface,  the  balance  of  forces  gives 
negative  pressure  to  the  solvent,  with  a  con- 
sequent lowering  of  the  vapor  pressure.  Osmotic 
flux  through  a  dialyzing  membrane  is  purely 
hydraulic,  and  is  not  uniquely  determined  by 
vapor  pressure  and  water  potential;  only  in  diffu- 
sional  osmosis  are  these  parameters  determinants. 
Osmotic  flux,  or  swelling,  is  caused  by  the 
gradient  of  the  partial  pressure  of  the  water  itself. 
This  unified  interpretation  of  osmosis  and  imbibi- 
tion is  based  upon  experimentally  verified  entities: 
negative  fluid  pressures;  independence  of  solute 
and  matrix  from  solvent  at  equilibrium;  a  funda- 
mental role  for  the  free  solvent  surface;  and  nega- 
tive solvent  pressure  produced  by  drag  under 
nonequilibrium  conditions-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03023 


INFLUENCE  OF  MINERALOGY  AND 
MICROORGANISMS  ON  IRON  AND  SULFIDE 
CONCENTRATIONS  IN  GROUNDWATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02K. 

W72-03147 


02.  WATER  CYCLE 
2A.  General 


CARIBOU-POKER  CREEKS  RESEARCH 
WATERSHED,  INTERIOR  ALASKA, 

BACKGROUND  AND  CURRENT  STATUS, 

Cold  Regions   Research   and   Engineering  Lab., 
Hanover,  N.  H. 
C.W.  Slaughter. 

Available  from  National  Technical  Information 
Service,  Springfield,  Va.  22151,  as  AD-726  373, 
Price  $3.00.  Cold  Regions  Research  and  Engineer- 
ing Laboratory  Special  Report  157,  May  1971.  11 
p  3  fig,  1  tab,  20  ref,  append.  DA  TASK 
4A062112A89401. 

Descriptors:  'Natural  streams,  'Watersheds 
(Basins),  'Hydrology,  'Ecology,  'Alaska,  Vegeta- 
tion, Streamflow,  Permafrost,  Surveys,  Investiga- 
tions, Inter-agency  cooperation,  Air  temperature. 
Identifiers:  'Caribou-Poker  Creeks  (Alaska), 
Research  watershed. 

The  Caribou-Poker  Creeks  Research  Watershed 
was  established  in  1969  as  a  site  for  cooperative, 
inter-agency  investigation  of  hydrologic  and  re- 
lated aspects  of  a  subartic  environment.  The  rela- 
tively undisturbed  40-square-mile  drainage  basin 
includes  both  permafrost-dominated  and  nonper- 
mafrost  watersheds,  and  has  a  variety  of  vegeta- 
tion communities.  Research  is  directed  to 
hydrologic  behavior  of  north-facing  (permafrost) 
and  south-facing  (non-permafrost)  basins  in  this 
upland  setting.  Air  temperature  and  precipitation 
are  monitored  at  three  elevations  (mouth,  1600  ft 
and  2100  ft);  water  temperature  is  measured  at  two 
locations,  and  streamflow  is  measured  at  periodic 
intervals.  Related  work  is  underway  dealing  with 
soil  moisture  relations,  nutrient  cycling  in  a  black 
spruce  environment,  and  surface  water  chemistry. 
(Woodard-USGS) 
W72-02957 


SPECULAR  REFLECTANCE  OF  AQUEOUS 
SOLUTIONS, 

Missouri  Univ.,  Kansas  City.  Dept.  of  Physics. 
M.  R.  Querry,  R.  C.  Waring,  W.  E.  Holland,  and 
G.  R.  Mansell. 

In:  Proceedings  of  the  Seventh  International  Sym- 
posium on  Remote  Sensing  of  Environment,  May 
17-21,  1971,  University  of  Michigan,  p  1053-1069, 
10  fig,  30  ref. 

Descriptors:  'Instrumentation,  'Analytical 
techniques,  'Spectrophotometry,  'Aqueous  solu- 
tions, Sodium  chloride,  Sulfates,  Phosphates. 

Two  laboratory  instruments  for  measuring  the 
specular  reflectance  of  aqueous  solutions  were 
constructed.  The  instruments  are  an  organic-dye- 
laser  spectrophometer  for  the  360-650  nm 
wavelength  region  and  a  reflectometer  accessory 
for  a  Perkin-Elmer  E-system  spectrophotometer 
which  will  operate  in  the  0.2-20  micrometers 
wavelength  region.  The  reflectometer  accessory 
was  used  to  measure  the  relative,  infrared,  specu- 
lar reflectance  in  limited  spectral  regions  for  aque- 
ous solutions  of  NaCl,  K2S04,  ZnS04,  (NH4) 
2S04,  and  NH4H2P04  with  radiant  flux  incident 
at  about  70  deg.  and  polarized  perpendicular  to  the 
plane  of  incidence.  The  laser  spectrometer  was 
used  to  measure  the  absolute  reflectance  of  aque- 
ous solutions  of  NaCl  in  the  wavelength  region 
575-610nm  for  light  incident  at  angles  of  about  60 
deg.,  65  deg.  and  70  deg.  and  polarized  parallel  to 
the  plane  of  incidence.  More  extensive  use  of  both 
instruments  to  obtain  reflectance  measurements  of 
aqueous  solutions  is  now  under  way. 
W72-03176 


COMPUTER  APPLICATIONS  IN  HYDROLOGY. 

Corps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
gineering Center.  _ 
For  primary  bibliographic  entry  see  Field  07C. 
W72-02958 

TECHNIQUES   FOR   STUDYING   THE   PHYSI- 
CAL FACTORS  OF  THE  BIOSPHERE, 

Marc  Hallaire,  Christian  Perrin,  De  Bnchambaut, 

and  Charles  Goillot. 

Institut  National  de  la  Recherche  Agronomique: 

Paris,  France.  1970,  543  p,  Pr.  86  Fr. 

Identifiers:        'Biosphere,        Book,       Physical, 

Techniques. 

Emphasis  in  this  work  is  on  furnishing  a  total  view 
of  the  techniques  usuable  for  measuring  physical 
quantities:  radiation,  temperature,  C02  and  water 
vapor  in  the  air,  wind,  precipitation,  water  poten- 
tial or  humidity  in  living  or  inert  matter,  transfer 
coefficients.  Besides  the  factors  measured 
directly,  others  are  noted,  such  as  fluxes  which 
may  require  the  simultaneous  determination  of  dif- 
ferent quantities  from  which  they  are  derived.  The 
main  article  of  each  chapter  gives  a  general  ex- 
amination of  the  techniques  and  methods  used  for 
the  measurement  of  the  quantity  being  considered. 
The  articles  following  are  generally  on  perfections 
or  adjustments  treating  more  completely  a  particu- 
lar technique.  This  work  is  addressed  to  ecolo- 
gists,  bioclimatologists,  agrometeorologists, 
biophysicists  and  biochemists  who,  in  teaching, 
research  or  application,  are  involved  with 
problems  of  the  environment  and  its  influences  on 
living  beings.  English  and  French  summaries  are 
provided.-Copy right  1971,  Biological  Abstracts, 
Inc. 
W72-03027 


RELATION  OF  RAINFALL  ENERGY  AND 
STREAMFLOW  TO  SEDIMENT  YDZLD  FROM 
SMALL  AND  LARGE  WATERSHEDS, 

Agricultural  Research  Service,  Coshochton,  Ohio. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-03159 


DECISION   MAKING   UNDER   UNCERTAINTY 
IN  SYSTEMS  HYDROLOGY, 

Arizona   Univ.,   Tucson.   Hydrology   and   Water 

Resources  Interdisciplinary  Program. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03166 


SYMPOSIUM  ON  THE  RESULTS  OF 
RESERACH  ON  REPRESENTATIVE  AND  EX- 
PERIMENTAL BASINS. 

Proceedings  of  Symposium  of  Wellington,  New 
Zealand,  December  1-8,  1970;  International  As- 
sociation of  Scientific  Hydrology  Publication  No 
96,  1970.  737  p. 

Descriptors:  'Rainfall-runoff  relationships,  'Ru- 
noff forecasting,  'Streamflow  forecasting,  'Water 
balance,  'Demonstration  watersheds.  Time  series 
analysis,  Statistics,  Hydrology,  Hydrogeology, 
Research  and  development,  Conferences,  Statisti- 
cal methods,  Mathematical  models,  Statistical 
models. 

Identifiers:  'Representative  watersheds,  'Experi- 
mental watersheds. 

The  IASH  symposium  on  the  results  of  studies  of 
representative  and  experimental  watersheds  was 
an  opportunity  for  scientists  to  discuss  common 
problems  and  compare  progress.  The  subject  was 
divided  into  five  topic  sessions.  The  topics  are:  (1) 
hydrological  processes;  (2)  application  of  experi- 
mental design  techniques  for  the  estimation  of  the 
significance  of  cultural  changes  on  experimental 
basins,  and  the  application  of  statistical  techniques 
to  the  nonhomogeneity  and  time  variance  of  short 
sequences  and  the  extrapolation  of  short-time  se- 
ries; (3)  results  of  research  on  a  basin  and  on  a  re- 
gional basis;  (4)  determination  of  representative- 
ness of  representative  basins,  including  extrapola- 
tion of  data  and  research  results  in  space,  applica- 
tion of  hydrological  classification  of  basins;  and 
(5)  general  development  of  new  techniques.  (See 
also  W72-03248  thru  W72-03281)  (Knapp-USGS) 
W72-03247 


AREAL  PATTERNS  OF  RAINFALL  IN  A 
SMALL  WATERSHED  AS  AFFECTED  BY 
WIND  AND  METEOROLOGICAL  CONDI- 
TIONS, 

Hebrew  Univ.,  Jerusalem  (Israel). 

For  primary  bibliographic  entry  see  Field  02B. 

W72-03248 

WATERSHED  AREAS  CONTRD3UTING  TO  RU- 
NOFF, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
W.  T.  Dickinson,  and  H.  Whiteley. 
In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  12-26,  1970.  5  fig,  4  tab,  20  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Water  balance,  Depth-area-duration  analysis,  In- 
filtration, Runoff,  Overland  flow,  Rainfall  disposi- 
tion, Base  flow,  International  Hydrological 
Decade. 

Identifiers:  Contributing  area  (Runoff),  Represen- 
tative watersheds. 

The  response  of  streamflow  to  precipitation  input 
on  Blue  Springs  Creek,  an  I.H.D.  Representative 
Basin,  was  analyzed  in  light  of  the  contributing 
area  concept.  The  streamflow  was  separated  into 
baseflow  and  storm  runoff,  the  baseflow  being 
estimated  from  flows  measured  at  springs  on  the 
basin.  The  minimum  contributing  area  (defined  as 
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that  area  which  contributing  100  percent  of  the  ef- 
fective rainfall  would  yield  the  measured  storm  ru- 
noff) was  evaluated  for  each  precipitation  event. 
These  area  values  were  related  to  measured  soil 
moisture  volumes.  The  minimum  contributing  area 
can  vary  widely,  showing  a  range  of  values  from 
1%  to  50%.  The  majority  of  values  were  below 
10%,  and  a  median  value  for  rainfall  events  was 
5%.  When  compared  with  actual  basin  segments, 
the  minimum  contributing  areas  appear  to  give  a 
good  indication  of  the  approximate  areal  extent  of 
those  portions  of  the  Blue  Springs  Basin  contribut- 
ing to  runoff.  (See  also  W72-03247)  (Knapp- 
USGS) 
W72-03249 


STUDY  OF  SNOWMELT  RUNOFF  PROCESS  IN 
TWO  REPRESENTATIVE  WATERSHEDS 
WITH  DIFFERENT  ELEVATION  RANGE, 

Swiss    Federal    Inst,   for   Snow   and   Avalanche 
Research,  Davos-Weissfluhjoch. 
J.  Martinec. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  29-39,  1970.  7  fig,  3  tab,  10  ref. 

Descriptors:     *Snowmelt,     *Depth-area-duration 
analysis,    'Runoff,    *Water   yield,   Temperature, 
Topography,  Peak  discharge,  Hydrographs,  Inter- 
national Hydrological  Decade. 
Identifiers:  Representative  watersheds. 

Two  mountain  watersheds  in  Central  Europe  were 
selected  to  represent  the  hydrological  regime  sub- 
stantially affected  by  snow  accumulation.  Factors 
governing  the  snowmelt  runoff  process  are  ex- 
amined with  regard  to  the  respective  size, 
morphology,  elevation  and  climatic  conditions  to 
learn  the  values  of  the  degree-day  factor,  reces- 
sion coefficient  and  time  of  concentration.  A 
nomography  is  given  for  converting  runoff-depths 
over  the  respective  areas  to  discharge.  It  can  sim- 
plify day-to-day  computations.  Degree-day  ratios 
increase  with  increasing  snow  density  which  is 
generally  lower  in  the  alpine  region  of  Dischma 
than  in  Modry  Dul,  which  is  exposed  to  oceanic  in- 
fluence. The  degree-day  ratio  includes  wind  speed, 
solar  radiation,  air  humidity  and  barometric  pres- 
sure. (See  also  W72-03247)  (Knapp-USGS) 
W72-03250 


ANALYTICAL  PROCEDURES  FOR  EVALUAT- 
ING THE  INFILTRATION  AND  EVAPOTRANS- 
PIRATION  TERMS  OF  THE  WATER  BALANCE 
EQUATION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia). 
F.  X.  Dunin,  and  A.  B.  Costin. 
In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  39-55,  1970.  3  fig,  6  tab,  31  ref. 

Descriptors:     *Water    balance,    *Rainfall-runoff 

relationships,   *Infiltration,   'Evapotranspiration, 

•Review,      Hydrologic      budget,      Mathematical 

models,  Model  studies,  International  Hydrological 

decade. 

Identifiers:  Australia,  Representative  watersheds. 

Various  approaches  to  modeling  water  balance  are 
reviewed.  For  infiltration,  the  Philip  equation  with 
parameters  for  sorptivity  and  hydraulic  conduc- 
tivity provides  a  suitable  method.  This  method 
requires  ancillary  measurements  of  soil  moisture, 
and  the  development  of  rapid  methods  for  evaluat- 
ing soil  variability.  An  example  of  the  use  of  the 
Philip-equation  approach  on  a  field  scale  is  given 
for  a  catchment  in  Victoria.  Evapotranspiration, 
usually  obtained  by  difference  after  measurement 
of  the  other  terms  of  the  hydrologic  equation,  is 
best  measured  by  the  energy  partition  method. 
However,  this  requires  extensive  replication 
which  generally  precludes  its  use  on  a  catchment 


scale.  A  compromise  approach  for  predicting 
catchment  evapotranspiration  involves  a  combina- 
tion method  incorporating  parameters  for  at- 
mospheric and  internal  conductances.  Analytical 
procedures  are  given  for  deriving  these  parameters 
from  catchment  studies  in  New  South  Wales.  (See 
also  W72-03247)  (Knapp-USGS) 
W72-03251 


FLUCTUATION  OF  WATER  TABLE  OF  SHAL- 
LOW GROUNDWATER  OF  PADDY  FIELDS  IN 
THE  DOWNSTREAM  BASIN  OF  THE  AYA 
RIVER, 

Kagawa  Univ.,  Takamatsu  (Japan).   Faculty   of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  02F. 
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A  SYSTEMS-ENGINEERING  APPROACH  TO 
THE  PROBLEM  OF  INFLUENCED  RUNOFF  IN 
PLAIN  CATCHMENTS,  BASED  ON  OBSERVA- 
TIONS GAINED  IN  THE  MIRHO-GYOLCS  EX- 
PERIMENTAL AREA, 

Research  Inst,  for  Water  Resources  Development, 
Budapest  (Hungary). 
G.  Kienitz. 

In:  Symposium  on  the  results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  83-93,  1970.  2  fig,  4  ref. 

Descriptors:  *Rainfall-runoff  relationships, 
•Drainage  practices,  'Mathematical  models, 
•Systems  analysis,  Runoff  forecasting,  Drainage 
systems,  Water  control,  Water  management  (Ap- 
plied), Watersheds  (Basins),  Computer  models. 
Simulation  analysis. 
Identifiers:  Hungary. 

On  plain  watersheds,  such  as  those  in  many 
agricultural  areas  of  Hungary,  runoff  originates 
only  as  a  result  of  human  interference,  and  the 
phenomenon  of  influenced  runoff-as  contrasted 
with  the  free  concentration  of  waters  in  sloping 
areas-is  encountered.  A  physical-mathematical 
model  divides  into  four  phases  the  concentration 
of  waters  on  plain  catchments.  Sub-systems  of  the 
model  correspond  to  these  phases  in  a  procedure 
of  self-controlling  analysis  simulating  the  physical 
phenomenon.  The  computer  method  is  suitable  for 
the  simulation  of  cases  of  runoff  and  water-logging 
observed  in  the  Mirho-Gyolcs  experimental  area, 
Hungary.  Possible  uses  of  the  method  are  in  the 
field  of  hydrological  forecasting  as  well  as  in  the 
field  of  technical  and  economic  planning.  (See  also 
W72-03247)  (Knapp-USGS) 
W72-03253 


SIMULATION  OF  THE  WATER  MOVEMENT 
IN  THE  HUPSELSE  BEEK  WATERSHED, 

Ceskoslovenska  Akademie  Ved,  Prague.  Inst,  of 
Hydrodynamics. 
J.  Balek,  and  M.  Cislerova. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  93-99,  1970.  3  fig,  7  ref. 

Descriptors:     *Water     balance,     *Mathematical 
models,  Computer  programs,  Evapotranspiration, 
Infiltration,       Soil       moisture,       Temperature, 
Precipitation  (Atmospheric),  Systems  analysis. 
Identifiers:  *Guelph  Water  Balance  Model. 

The  Hupselse  Beek  watershed,  a  part  of  the  Ex- 
perimental Basin  of  Leerink  Beek  in  eastern  Hol- 
land, was  simulated  using  the  Guelph  water 
balance  model.  The  drainage  area  measures  only 
6.6  sq  km  and  the  watershed  surface  is  almost  flat, 
covered  by  pastures  and  arable  land.  Only  a  small 
part  of  the  whole  area  is  afforested.  Loam  sand 
layers  reach  the  depth  of  2.5  m  in  the  whole 
watershed.  The  area  is  drained  by  a  network  of  ar- 
tificial channels.  Rapid  exchange  of  water  storage 


and  immediate  reaction  of  the  watershed  are  sig 
nificant  characteristics.  Among  the  data  used  foi 
the  balance  calculation  are  discharge,  precipita 
tion,  and  groundwater  level,  all  recorded  in  3-houi 
intervals.  Maximum  and  minimum  air  temperatun 
are  recorded  once  a  day,  and  soil  moisture  is  mea 
sured  once  in  fourteen  days.  Other  informatioi 
used  includes  pF  curves,  infiltration  rates 
evapotranspiration  data,  and  potential  evapotrans 
piration.  Improvement  of  the  subsurface  phase  o: 
the  model  was  considered  necessary  for  furthei 
generalization  of  the  model  work.  Even  on  i 
watershed  of  such  a  small  size  the  non-unifonr 
distribution  of  rainfall  unfavorably  influences  th« 
calculation.  (See  also  W72-03247)  (Knapp-USGS) 
W72-03254 


A  KINEMATIC  MODEL  OF  SURFACE  RUNOFI 
RESPONSE, 

Agricultural   Research   Service,    Beltsville,    Md 

Hydrograph  Lab. 

D.  E.  Overton,  and  D.  L.  Brakesiek. 

In:  Symposium  on  the  Results  of  Research  oi 

Representative  and  Experimental  Basins,  Welling 

ton,  New  Zealand,  December  1-8,  1970;  Interna 

tional  Association  of  Scientific  Hydrology  Publi 

cation  No  96,  p  100-1 12,  1970.  8  fig,  12  ref . 

Descriptors:  'Rainfall-runoff  relationships 
•Mathematical  models,  *Time  lag,  *Precipitatioi 
excess,  Rainfall  intensity,  Routing,  Linear  pro- 
gramming, Overland  flow,  Hydrograph  analysis 
Simulation  analysis,  Depth-area-duration  analysis. 
Identifiers:  Kinematic  wave  theory. 

A  kinematic  model  of  surface  runoff  of  a  V- 
shaped  watershed  agrees  well  with  observed  ru- 
noff hydrographs.  This  model  was  formulated  foi 
an  Agricultural  Research  Service  experimental 
watershed.  The  solution  of  the  watershed  hydro- 
graph  for  a  steady  rainfall  excess  rate  of  a  long  du- 
ration is  shown  in  general  dimensionalized  form  ir 
terms  of  the  physical  and  hydraulic  characteristics 
of  the  overland  flow  plane  and  the  stream  channel. 
A  sensitivity  analysis  shows  the  effects  that  errors 
in  model  parameters  have  on  the  computed  out- 
flow from  the  watershed.  Storm  lag  time  was  cal- 
culated as  a  function  of  rainfall  excess  rate,  and 
computed  results  were  compared  with  the  lumped, 
linear  models  of  watershed  runoff.  (See  also  W72- 
03247)  (Knapp-USGS) 
W72-03255 


REPRESENTATIVE  AND  EXPERIMENTAL 
BASINS  AS  DISPERSED  SYSTEMS, 

Agricultural   Research    Service,    Beltsville,    Md. 
Hydrograph  Lab. 
H.  N.Holtan. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  112-126,  1970.  7  fig,  3  tab,  10  ref. 

Descriptors:  *  Rainfall-runoff  relationships, 
•Water  balance,  *Mathematical  models,  *Routing, 
•Simulation  analysis,  Parametric  hydrology,  Infil- 
tration, Evapotranspiration,  Runoff,  Percolation, 
Computer  programs,  Computer  models,  Dimen- 
sional analysis. 

The  lumped-system  concept  of  watershed 
hydrology  is  particularly  vulnerable  to  incon- 
sistencies due  to  averaging.  For  example,  a 
weighted  average  of  infiltration  capacities 
throughout  a  watershed  may  exceed  a  given  rain- 
fall intensity,  whereas  watershed  outflow  is 
produced  from  areas  less  permeable  than  the 
weighted  average.  An  alternative  concept  is  to 
treat  the  watershed  as  a  dispersed  system.  Techni- 
cal advances  in  physical  geography  are  rapidly 
providing  the  dimensions  required  for  the 
dispersed-system  concept  of  watershed  hydrolo- 
gy. Useful  information  is  now  available,  in  such 
detail  that  systems  of  grouping  are  required  to 
reduce  the  medium  of  representation.  In  the 
USDA    Hydrograph    Laboratory's    model,    infil- 
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trated  water  is  proportioned  to  evapotranspiration, 
downward  seepage,  or  lateral  return  flow  in  each 
flow  regime.  Downward  seepage  and  lateral  flow 
are  supplied  by  free  water;  hence,  estimates  of  the 
seepage  rate  and  the  storage  are  needed  in  each 
flow  regime.  Groundwater  recharge  from  the  ulti- 
mate return  flow  regime  is  estimated  on  a  regional 
basis.  Records  of  average  rainfall,  average 
evapotranspiration  and  average  stream-flow  yields 
in  the  vicinity  can  be  used  to  derive  an  average  an- 
nual groundwater  recharge.  Flows  from  all  subsur- 
face regimes  are  converted  to  watershed  units  and 
added  to  rainfall  excess  as  inflow  for  computing 
the  channel  outflow  hydrograph.  Details  of  the 
computation  are  available  from  the  USDA  Hydro- 
graph  Laboratory  in  the  form  of  a  computer  pro- 
gram entitled,  USDAHL-70  Model  of  Watershed 
Hydrology.  (See  also  W72-03247)  (Knapp-USGS) 
W72-03256 


OPTIMIZATION  OF  A  RAINFALL-RUNOFF 
MODEL  FOR  AN  ARID  ZONE  CATCHMENT, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Land 
Research. 
T.  G.  Chapman. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  126-144,  1970.  8  fig,  8  tab,  17  ref. 

Descriptors:  *Rainfall-runoff  relationships, 
•Mathematical  models,  "Routing,  Simulation  anal- 
ysis, Optimization,  Runoff,  Parametric  hydrology, 
Infiltration,  Evapotranspiration,  Arid  lands,  Data 
collections. 
Identifiers:  Australia. 

The  preliminary  rainfall-runoff  model  proposed 
for  the  Australian  representative  basins  program 
was  tested  with  data  from  a  small  catchment  in  the 
Alice  Springs  area.  The  catchment  parameters 
were  estimated  from  available  descriptive  infor- 
mation and  were  optimized  to  achieve  the  best  fit 
of  estimated  to  observed  storm  runoff.  Studies 
were  made  of  the  effects  of  using  different  error 
functions  as  the  criterion  of  goodness  of  fit,  dif- 
ferent time  intervals  for  model  operation,  bias  in 
the  estimation  of  observed  runoff,  and  errors  due 
to  spatial  variations  in  rainfall.  The  basic  instru- 
mentation records  accumulated  rainfall  and  stream 
water  level  at  6-minute  intervals.  This  is  supple- 
mented by  three  peak  water-level  gages  in  the  out- 
let reach.  Estimates  of  potential  evapotranspira- 
tion are  also  required.  The  model  simulates  the 
water  transport  processes  on  a  catchment,  to 
produce  an  estimated  rainfall  excess  which  may 
then  be  routed  to  the  catchment  outlet.  The  model 
is  robust  in  regard  to  changes  in  the  error  function 
of  differences  between  estimated  and  observed  ru- 
noff, and  behaves  in  accordance  with  concepts  in 
regard  to  variations  in  model  time  interval  and  bias 
in  observed  runoff.  The  error  remaining  can  be  lar- 
gely attributed  to  spatial  variations  in  rainfall.  (See 
also  W72-03247)  (Knapp-USGS) 
W72-03257 


BOUGHTON'S  DAILY  RAINFALL-RUNOFF 
MODEL  MODIFIED  FOR  THE  BRENIG 
CATCHMENT, 

D.  L.  Murray. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  144-161,  1970.  7  fig,  3  tab,  16  ref. 

Descriptors:  *Rainfall-runoff  relationships, 
'Mathematical  models,  'Routing,  Infiltration, 
Evapotranspiration,  Water  storage,  Simulation 
analysis,  Optimization,  Parametric  hydrology,  In- 
terception, Hydrographs,  Base  flow,  Water 
balance. 
Identifiers:  'Brenig  catchment  (Wales). 


A  daily  rainfall  runoff  model  of  the  20.0  sq  km 
Brenig  Catchment  in  North  Wales  represents  the 
hydrologic  processes  of  water  passing  through 
four  primary  stores:  interception,  upper  soil, 
lower  soil  and  groundwater.  Fourteen  parameters 
in  the  model  are  adjusted  by  an  automatic 
technique  to  their  optimum  position.  In  a  split- 
record  test,  computed  and  observed  daily  flows 
can  be  optimized  for  one  year  and  tested  for 
another.  Matching  indices  are  used  as  the  criteria 
of  fit.  (See  also  W72-03247)  (Knapp-USGS) 
W72-03258 


PRELIMINARY  SURFACE  WATER  RESOURCE 
PREDICTION  IN  THE  UPPER  TAIERI  RIVER 
BASIN, 

Ministry    of    Works,    Dunedin    (New    Zealand). 
Water  and  Soil  Div. 
I.  Simmers. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  162-183,  1970.  7  fig,  8  tab,  17  ref. 

Descriptors:  *Rainfall-runoff  relationships,  *Data 
collections,  'Data  processing,  'Variability,  'Rain- 
fall disposition.  Recession  curves,  Hydrograph 
analysis,  Hydrographs,  Water  yield,  Water 
balance. 

Identifiers:  Representative  watersheds,  New  Zea- 
land. 

From  a  meagre  historical  record  of  flow  and 
precipitation,  basic  discharge,  precipitation  and 
temperature  data  are  synthesized  by  standard 
methods  for  an  extended  period  from  a  recently 
enlarged  data  collection  network  in  a  285  square 
mile  area  comprising  the  headwaters  of  the  Taieri 
River,  Otago,  New  Zealand,  on  a  whole  sub- 
catchment  basis.  Three  distinct  hydrological  sub- 
catchments  can  be  distinguished  within  the  whole 
basin,  with  zones  ranging  from  moisture  excess  to 
potential  deficiency.  Significant  differences 
between  sub-catchments  become  apparent  on 
further  analysis  of  respective  master  recession 
curves  and  mean  annual  frequency  distributions 
and  are  demonstrated  using  recession  constants, 
percentile  yields  and  variability  indices.  These  dif- 
ferences reflect  the  varying  contributions  of 
catchment  storage  and  ground-water  outflow  on 
the  annual  surface  flow  characteristics.  Dif- 
ferences exist  within  a  geologically  and  pedologi- 
cally  homogeneous  area  because  of  varying  areal 
precipitation,  catchment  storage  and  groundwater 
contribution.  A  lack  of  caution  in  using  representa- 
tive basin  data  for  untested  extrapolation  in  space 
within  a  region  can  lead  to  gross  errors  in  a  re- 
gional water  resource  assessment.  (See  also  W72- 
03247)  (Knapp-USGS) 
W72-03259 


THE  USE  OF  PRINCIPAL  COMPONENT  FAC- 
TOR ANALYSIS  TO  ESTABLISH  THE 
UNIFORMITY  OF  A  HYDROLOGICAL  RE- 
GION IN  NORTHLAND,  NEW  ZEALAND, 

Ministry  of  Works,  Water  and  Soil  Div.  Welling- 
ton (New  Zealand). 

G.  J.  Blake,  A.  D.  Cook,  and  D.  H.  Greenall. 
In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970,  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  183-200,  1970.  2  fig,  4  tab,  15  ref, 
append. 

Descriptors:  'Rainfall-runoff  relationships, 
'Hydrogeology,  'Regression  analysis,  Demon- 
stration watersheds,  Geomorphology,  Vegetation 
effects,  Small  watersheds,  Water  yield,  Variabili- 
ty, Statistical  methods. 

Identifiers:  Principal  factor  analysis,  New  Zea- 
land, Representative  basins. 

In  the  New  Zealand  representative  basin  program, 
57  of  the  90  hydrological  regions  now  have  opera- 
tional representative  basins,  and  another  15  are  in 


the  planning  stage.  Because  no  one  basin  ever 
completely  represents  the  region,  a  knowledge  of 
the  uniformity  of  the  basin  characteristics 
throughout  the  region  is  essential.  By  taking  a 
number  of  basins  in  a  region  and  adding  other 
basins  from  outside  the  region,  two  models  were 
produced.  Thirty-nine  characteristics  in  each 
model  were  studied  using  principal  factor  analysis, 
and  important  characteristics  common  to  both 
models  were  compared  to  establish  their  pattern  of 
distribution  throughout  the  Hokianga  region  of 
New  Zealand.  New  Zealand  maps  are  inadequate 
for  hydrological  purposes,  making  the  standard 
definition  of  characteristics  difficult.  Because  of 
the  extreme  physiographical  diversity  of  New  Zea- 
land, coupled  with  a  sparse  population  and  the 
considerable  cost  of  hydrological  research,  the 
representative  basin  program  is  a  sensible  way  of 
approaching  the  need  for  hydrological  data.  (See 
also  W72-03247)  (Knapp-USGS) 
W72-03260 


THE  ACCURACY  OF  ESTIMATES  OF  AREAL 
MEAN  RAINFALL, 

Otago  Univ.,  Dunedin  (New  Zealand)  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-03261 


NEGATIVELY  SKEWED  DISTRIBUTION  OF 
RUNOFF, 

Toronto  Univ.  (Ontario).  Dept.  of  Mechanical  En- 
gineering. 
V.  Klemes. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970,  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  219-236,  1970.  6  fig,  4  tab,  15  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Water  storage,  'Water  yield,  'Variability,  Dis- 
tribution patterns,  Statistics,  Statistical  methods, 
Runoff  forecasting,  Simulation  analysis,  Mathe- 
matical models,  Stochastic  processes,  Statistical 
models. 
Identifiers:  Statistical  hydrology. 

The  distribution  of  annual  runoff  can  be  negatively 
skewed.  Using  a  nonlinear  reservoir  as  an  approxi- 
mate model  for  the  basin,  and  simulating  the  an- 
nual pattern  of  effective  precipitation  by  a  random 
sequence,  a  negatively  skewed  annual  runoff  can 
result  in  basins  with  large  storage  capacities,  even 
in  cases  where  the  distribution  of  annual  precipita- 
tion is  positively  skewed.  (See  also  W72-03247) 
(Knapp-USGS) 
W72-03262 


ESTIMATION  OF  THE  STATISTICAL 
CHARACTERISTICS  OF  SOME  EVENTS  ON 
THE  BROUNDS  OF  THE  INFORMATION 
GAINED  FROM  SOME  OBSERVATIONS  OF 
OTHER  CORRELATED  PHENOMENA, 
Technical  Univ.  of  Warsaw  (Poland). 
W.  G.  Strupczewski. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970,  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  236-246,  1970.  5  ref. 

Descriptors:    'Statistical   methods,    'Probability, 
♦Data  collections,  Hydrologic  data,  Forecasting, 
Streamflow  forecasting,   Networks,  Gaging  sta- 
tions, Stream  gages. 
Identifiers:  Poland. 

The  statistical  characteristics  of  an  event  may  be 
determined  by  means  of  the  interrelations  between 
phenomena  observed  at  different  spatial  points. 
The  complete  theory  of  utilizing  observations  of 
related  events  for  estimation  of  hydrometeorologi- 
cal  characteristics  is  reviewed.  The  method  of  sup- 
plementing missing  observations  data  is  examined 
critically.  The  planning  of  experimental  tests  con- 
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cerning  groups  of  correlated  phenomena  is  also 
considered.  Flow  frequency  curves  are  approxi- 
mated by  the  equation  of  a  three-parameter  log- 
normal  distribution.  Polish  hydrological  stations 
have  been  in  operation  for  different  time  periods, 
and  the  introduction  of  temporary  hydrological  ob- 
servations is  being  considered.  This  problem  was 
reduced  to  the  estimation,  by  means  of  the  method 
of  maximum  likelihood,  of  the  parameters  of  a 
multivariate  'incomplete'  random  sample  taken 
from  a  normal  population.  (See  also  W72-03247) 
(Knapp-USGS) 
W72-03263 


A  MARKOV  CHAIN  MODEL  FOR  RAINFALL 
GENERATION, 

Auckland  Univ.  (New  Zealand).  School  of  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02B. 
W72-03264 


WATER  BALANCE  RESEARCH  ON  EXPERI- 
MENTAL WATERSHEDS  OF  KURSK  STA- 
TIONARY STATION  OF  THE  INSTITUTE  OF 
GEOGRAPHY  OF  THE  ACADEMY  OF 
SCIENCES  OF  THE  USSR, 
A.  M.  Green,  and  N.  N.  Dreyer. 
In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  281-285,  1970.  4  tab. 

Descriptors:  'Water  balance,  'Consumptive  use, 
*Evapotranspiration,  *Farm  management,  'Cul- 
tivation, Land  use,  Lysimeters,  Data  collections, 
Demonstration  watersheds,  Rainfall-runoff  rela- 
tionships. 
Identifiers:  *USSR,  'Experimental  watersheds. 

At  the  Kursk  station  of  the  Institute  of  Geography 
of  the  Academy  of  Sciences  of  the  USSR,  water 
balance  study  is  a  part  of  research  on  physics, 
chemistry  and  biological  productivity  of  both  natu- 
ral and  man-changed  landscapes  with  particular  at- 
tention being  given  to  man-induced  changes  in 
natural  processes.  This  trend  in  research  is  needed 
to  learn  anthropogenic  factors  in  the  development 
of  natural  environments.  Water  balance  plots  are 
of  sizes  commensurable  with  the  slope  length 
characteristic  of  the  given  area  (300-400  m),  and 
between  0.5  and  1  ha  in  area.  They  are  located  on 
the  lands  most  typical  of  the  zone.  Intensive  use  of 
an  area  for  mowing  and  grazing  appreciably  wor- 
sens the  water  balance  structure.  Compared  to  un- 
mowed  virgin  lands,  much  more  water  is  spent 
through  surface  runoff.  (See  also  W72-03247)  (K- 
napp-USGS) 
W72-03265 


RAINFALL  DISPOSITION  STUDIES  ON  SMALL 
PLOTS  AT  OOTACAMUND  (INDEX), 

Soil  Conservation  Research,  Training  and  Demon- 
stration Center,  Ootacmund  (India). 
D.  C.  Das,  B.  Raghunath,  and  P.  K.  Thomas. 
In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  296-308,  1970.  3  fig,  3  tab,  23  ref. 

Descriptors:   'Water  balance,   'Rainfall  disposi- 
tion, 'Land  use,  Evapotranspiration,  Rainfall-ru- 
noff    relationships,      Infiltration,      Cultivation, 
Demonstration  watersheds. 
Identifiers:  'India,  'Experimental  watersheds. 

The  portion  of  rainfall  utilized  was  worked  out  on 
a  weekly  basis  from  the  retention  opportunity  of 
the  soil  profile  for  a  depth  of  60  cm.  The  treatment 
plots  were  cultivated  bench  terrace,  deteriorated 
grassland,  natural  evergreen  submontane  forest, 
and  bare  land.  Depletion  or  accretion  of  soil 
moisture  storage  was  determined  by  the  gravimet- 
ric method  from  daily  soil  samples  taken  at  fixed 
times.  These  soil  moisture  data  were  also  used  to 


develop  a  reliable  estimation  of  soil  moisture  from 
a  precipitation-evaporation  index.  Cultivated 
bench  terrace  recorded  the  lowest  retention  peak, 
and  deteriorated  grassland  the  highest.  Deteri- 
orated grassland  recorded  least  retention  opportu- 
nity with  quick  and  voluminous  interflow  along  a 
shallower  profile.  On  this  plot  only  29%  of  rainfall 
was  utilized.  Therefore,  for  quick  and  large  water 
yield  at  critical  periods,  deteriorated  or  somewhat 
moderately  grazed  grasslands  could  be  necessary. 
Natural  forest  with  larger  transpiration  need, 
deeper  percolation,  greater  retention,  and  deten- 
tion storages  is  likely  to  yield  less  water,  but  it  is 
likely  to  ensure  a  steady  supply.  The  weekly  varia- 
tions in  soil  moisture  in  all  the  plots  were  far  above 
the  permanent  wilting  percentage  values.  (See  also 
W72-03247)  (Knapp-USGS) 
W72-03266 


CALD3RATION  OF  THE  BRENIG 

CATCHMENT  AND  THE  INITIAL  EFFECTS  OF 
AFFORESTATION, 

Water  Research  Association,  Marlow  (England). 
Resources  Group. 
M.J.  Green. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  329-345, 1970.  11  fig,  5  tab,  29  ref. 

Descriptors:        'Rainfall-runoff       relationships, 
'Forest    management,     'Water    yield,     'Water 
balance,  Forestry,  Water  yield  improvement. 
Identifiers:      'Brenig     (Wales),      'Experimental 
watersheds. 

The  Brenig  catchment,  an  area  of  20.2  sq  km  in 
North  Wales,  has  an  altitude  range  330  to  520  m, 
southerly  aspect  and  mean  slope  of  2.5  deg. 
Between  the  years  1960  and  1965,  40%  of  the 
catchment  was  planted  with  Sitka  spruce  trees. 
From  over  40  years  of  precipitation  and  stream- 
flow  records,  a  change  in  the  stream- 
flow/precipitation  relationship  was  detected  from 
1964  onwards.  A  15-year  calibration  period,  with  a 
mean  annual  precipitation  of  1316  mm  and  stream- 
flow  of  848  mm  was  selected  to  predict  mean  an- 
nual flows  for  the  years  1964  to  1968.  The  increase 
in  flow  was  over  10%  and  the  mean  annual 
precipitation  1964  to  1968  was  1321  mm.  (See  also 
W72-03247)  (Knapp-USGS) 
W72-03267 


DIFFICULT  PROBLEMS  ABOUT  SMALL  EX- 
PERIMENTAL BASINS  AND  NECESSITY  OF 
COLLECTING  INFORMATION  ON  LARGE 
BASINS, 

National  Research  Center  for  Disaster  Prevention, 
Tokyo  (Japan). 
M.  Sugawara. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  393-397, 1970.  3  fig,  1  tab. 

Descriptors:  'Small  watersheds,  'Rainfall-runoff 
relationships,  'Water  yield,  Demonstration 
watersheds,  Water  balance,  Distribution  patterns, 
Rainfall  disposition,  Humid  climates,  Humid 
areas,  Storm  runoff. 
Identifiers:  'Representative  watersheds. 

Small  experimental  basins  in  stormy  humid  re- 
gions usually  show  large  random  fluctuation  of 
rainfall  distribution  and  rapid  fluctuation  of 
discharge.  The  smoothing  effect  both  in  area  and 
in  time  of  watersheds  becomes  small  when  the 
catchment  area  becomes  small;  therefore  it  is  dif- 
ficult to  analyze  the  runoff  structure  of  small 
basins.  Generally,  a  large  basin  is  a  heterogeneous 
composite  of  several  components  which  can  be  re- 
garded as  homogeneous.  The  hydrological  features 
of  large  basins  cannot  be  derived  from  their  com- 
ponents without  some  laws  or  principles  from 
research  on  large  basins.  (See  also  W72-03247)  (K- 
napp-USGS) 


W72-03268 


RESEARCH  RESULTS  FROM  MARMOI 
CREEK  EXPERIMENTAL  WATERSHED,  AL 
BERTA, CANADA, 

Canadian  Forestry  Service,  Calgary  (Alberta). 
D.  L.  Golding. 

In:  Symposium  on  the  Results  of  Research  oi 
Representative  and  Experimental  Basins,  Welling 
ton,  New  Zealand,  December  1-8,  1970;  Interna 
tional  Association  of  Scientific  Hydrology  Publi 
cation  No  96,  p  397-404, 1970.  2  tab,  15  ref. 

Descriptors:   'Demonstration  watersheds,   *Dat 

collections,  'Hydrologic  data,  'Instrumentation 

Data    processing,    Rainfall-runoff    relationships 

Forest     management,     Groundwater     recharge 

Hydrogeology. 

Identifiers:  'Experimental  watersheds,  'Canada 

Marmot  Creek  Experimental  Watersheds. 

The  Alberta  (Canada)  Watershed  Research  Pre 
gram  is  a  cooperative  effort  on  the  part  of  eigb 
federal  and  provincial  agencies.  Marmot  Creek  ex 
perimental  watershed,  established  in  1962,  is  th 
most  intensely  instrumented  and  has  the  longes 
period  of  record  of  the  basin  projects  in  the  pre 
gram.  The  main  objectives  of  the  experiments 
basin  are:  to  determine  the  hydrology  of  the  basi 
with  particular  reference  to  the  interrelation  o 
precipitation,  streamflow,  and  groundwater;  t 
determine  the  effect  of  commercial  timber  harves 
and  subsequent  regrowth  in  subalpine  spruce-fi 
upon  the  hydrology  of  the  area,  and  to  develo 
methods  for  and  to  determine  the  effects  of  purpc 
sive  manipulation  of  high-elevation,  non-commei 
cial  spruce-fir  forests  upon  water  yield  and  regim< 
(See  also  W72-03247)  (Knapp-USGS) 
W72-03269 

Soil  Conservation  Research,  Training  and  Demor 
stration  Center,  Ootacmund  (India).  06Som 
Results  of  Investigation  on  Hydrology  of  the  Sut 
watersheds  in  the  Nilgiris  (India), 
B.  Raghunath,  D.  C.  Das,  and  P.  K.  Thomas. 
In:  Symposium  the  Results  of  Research  o 
Representative  and  Experimental  Basins,  Welling 
ton,  New  Zealand,  December  1-8,  1970;  Intern* 
tional  Association  of  Scientific  Hydrology  Publ 
cation  No  96,  p  416-440,  1970.  2  fig,  1 1  tab,  30  ref. 

Descriptors:        'Rainfall-runoff       relationships 
'Water  yield,  Evapotranspiration,  Water  utilize 
tion,    Consumptive    use,    Infiltration,     Runofl 
Statistical  methods,  Regression  analysis. 
Identifiers:  'India,  'Representative  watersheds. 

Data  on  hydrology  from  17  catchments  situated  i 
the  Nilgiris  District,  India  were  analyzed.  Th 
catchment  areas  range  from  7.51  sq  km  to  334.6 
sq  km  and  the  mean  elevation  from  900  m  to  220 
m.  The  average  annual  rainfall  varies  from  75.9  ci 
to  253.7  cm  and  the  annual  runoff  from  10.7  cm  t 
172  cm,  whereas  annual  mean  temperature  varie 
from  14.77  deg  C  to  21.32  deg  C.  The  catchmenl 
were  under  forests,  pasture,  plantations  and  unde 
agricultural  crops.  Even  though  the  catchments  i 
general  have  fairly  compact  shape,  moderal 
drainage  densities  and  short  times  of  concentrs 
tions,  the  percentages  of  runoff  were  not  high.  Th 
reason  is  plant  cover  management  and  farminj 
deep  soil  and  extensive  rainfall  distribution  wit 
moderate  to  low  intensities.  Rainfall  alone  coul 
explain  only  46-86%  of  variation,  and  74%  of  ai 
nual  runoff  variation.  Annual  runoff  was  signif 
cantly  related  to  catchment  area.  (See  also  W7! 
03247)  (Knapp-USGS) 
W72-03270 


STUDIES    IN    ELEMENT    BALANCES    IN 
SMALL  CATCHMENT  AT  TAITA,  NEW  ZE/ 
LAND, 

Department  of  Scientific  and  Industrial  Researcl 
Lower  Hutt  (New  Zealand).  Soil  Bureau. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-03271 
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EXPERIMENTAL  CATCHMENTS  AID  IN- 
TERPRETATION OF  A  MORE  EXTENSIVE 
FLOOD  NETWORKS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 
B.  M.  Reich,  and  L.  L.  Harrold. 
In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970,  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  570-583,  1970.  9  fig,  2  tab,  13  ref. 
Contract  FH-1 1 7429  B  ur  Public  Roads. 

Descriptors:  *Peak  discharge,  'Statistics,  "Ohio, 
*Small  watersheds,  *Rainfall-runoff  relationships, 
Probability,       Flood       forecasting,       Statistical 
methods,  Frequency  analysis. 
Identifiers:  'Extreme  value  analysis. 

Flood  peak  discharge  from  USGS  extensive  net- 
work of  gages  catchments  distributed  over  the 
State  of  Ohio  were  analyzed  in  light  of  the  rela- 
tionship between  area  and  maximum  annual  ex- 
treme-"value  discharges  obtained  from  a  cluster  of 
ARS  experimental  catchments  near  Coshocton, 
Ohio.  Mean  annual  flood  values  for  each  USGS 
catchment,  adjusted  to  a  comparable  value  for  a  10 
sq  mi  catchment  showed  a  more  systematic  re- 
gional trend  than  do  flood  statistics  not  modified 
for  size  of  catchment.  The  slope  of  the  Gumbel 
probability  lines  was  consistent  enough  to  warrant 
using  these  lines  in  predicting  flood  values  for 
ungaged  areas  and  for  a  variety  of  frequencies. 
Extremely  high  flood  peaks  were  defined  as 
statistical  outliers  and  removed  from  the  analyses. 
Climatic  conditions  that  caused  these  outliers  are 
defined.  (See  also  W72-03247)  (Knapp-USGS) 
W72-03272 


FREQUENCY  DISTRIBUTIONS  OF  MAXIMUM 
ANNUAL  RAINFALL  OF  SHORT  DURATIONS 
IN  THAILAND, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  02B. 

W72-03273 


BASE-FLOW  RECESSIONS  AS  AN  INDEX  OF 
REPRESENTATIVENESS  IN  THE  HYDROLOG- 
ICAL  REGIONS  OF  NORTHLAND,  NEW  ZEA- 
LAND, 

Ministry  of  Works,  Whangarei  (New  Zealand). 
J.R.Vaugh. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  602-613,  1970. 10  fig,  1  tab,  7  ref. 

Descriptors:  'Base  flow,  'Recession  curves, 
•Low  flow,  Hydrograph  analysis,  Rainfall-runoff 
relationships,  Data  collections,  Hydrologic  data, 
Discharge  (Water). 

Identifiers:  'Representative  basins,  'New  Zea- 
land. 

Base-flow  recessions  for  streams  in  five  hydrolog- 
ical  regions  of  Northland  were  used  to  determine 
the  representativeness  of  the  regional  stations 
established  as  part  of  New  Zealand's  representa- 
tive basin  network.  Catchments  with  only  one  rock 
type  were  selected,  and  flow  data  were  collected 
during  drought  periods  to  allow  a  simple  direct 
comparison  of  the  recessions  for  streams  in  each 
region.  The  criteria  used  were  the  grouping  of  the 
recessions,  the  slope  of  the  recessions,  and  the 
minimum  flows.  Four  of  the  five  representative 
basins  are  reasonably  typical  of  the  streams  in 
their  regions  during  periods  of  low  flow.  (See  also 
W72-03247)  (Knapp-USGS) 
W72-03274 


THE  TRANSFER   VALUE   OF  INFORMATION 
COLLECTED  ON  REPRESENTATIVE  BASINS, 

Geological  Survey,  Washington,  D.C. 
H.  C.  Riggs. 


In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  614-631,  1970.  18fig,2tab,  15ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Streamflow  forecasting,  'Gaging  stations, 
•Hydrologic  data,  Data  processing,  Low  flow, 
Recession  curves,  Hydrograph  analysis, 
Hydrogeology,  Statistical  methods,  Discharge 
(Water),  Water  yield. 
Identifiers:  'Representative  watersheds. 

Transfer  of  streamflow  characteristics  from  gaged 
to  ungaged  sites  usually  is  based  on  relations 
between  flow  characteristics  and  several  variables 
describing  basin  and  climatic  characteristics.  Stu- 
dies of  representative  basins  enable  the  particular 
hydrologic  process  to  be  described  and  thus  help 
to  identify  the  significant  independent  variables 
and  the  form  of  the  relation.  Such  studies  may  also 
indicate  the  need  for  basin  information  that  is  not 
available  on  most  ungaged  basins;  alternative 
methods  of  transferring  flow  characteristics  may 
need  to  be  developed.  Some  of  these  processes 
were  found  to  be  highly  dependent  on  local  condi- 
tions. For  example,  the  low-flow  characteristics  of 
some  streams  are  highly  related  to  the  geology  and 
soil  along  the  stream  channel;  and  the  effects  of 
timber  removal  depend  on  the  amount  of  the  basin 
affected  and  the  position  of  the  affected  part  in  the 
basin.  As  a  result  of  studies  on  representative 
basins,  several  new  methods  of  transferring  mean 
flow,  low-flow  characteristics,  and  the  effects  of 
man-made  changes  in  a  basin  were  developed. 
Some  of  these  methods  require  flow  measure- 
ments at  the  site  of  transfer.  Others  require  only 
such  information  as  is  usually  available  from  maps 
or  reports.  (See  also  W72-03247)  (Knapp-USGS) 
W72-03275 


EXTRAPOLATION  OF  RESULTS  ABOUT 
WATERLEVEL  CHANGES  IN  FISSURED  CAR- 
BONATE ROCKS, 

Research  Institute  for  Water  Resources  Develop- 
ment, Budapest  (Hungary). 
For  primary  bibliographic  entry  see  Field  02F. 
W72-03276 


A     NEWLY     DEVELOPED     GROUNDWATER 
LYSIMETER  FOR  MEASURING 

EVAPOTRANSPIRATION    FROM    DIFFERENT 
GROUNDWATER     LEVELS     IN     A     SMALL 
CATCHMENT  AREA  OF  THE  NORTH   GER- 
MAN COASTAL  REGION, 
Kiel  Univ.  (West  Germany). 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03277 


STUDIES  OF  INFILTRATION  AND  OVERLAND 
FLOW  FOR  NATURAL  SURFACES, 

Melbourne  Univ.,  Parkville  (Australia). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-03278 


A  RATIONAL  APPROACH  TO  GROUND- 
WATER INVESTIGATIONS  IN  REPRESENTA- 
TIVE BASINS, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-03279 


DIGITAL  EVENT  RECORDERS  FOR 
REPRESENTATIVE  AND  EXPERIMENTAL 
BASINS, 

Ministry  of  Works,  Wellington  (New  Zealand). 
For  primary  bibliographic  entry  see  Field  07C. 
W72-03280 


PRECISE     STUDY     OF     WATER     BALANCE 
USING  NEUTRON  PROBES  (ETUDE  FINE  DU 


BILAN  HYDRIQUE  PAR  UTILISATION  DE  LA 
SONDE  A  NEUTRONS), 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Tananarive  (Madagascar).  Centre  de 
Tananarive. 

P.  Pourrut,  and  H.  Camus. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  708-737,  1970.  17  fig,  4  ref. 

Descriptors:  'Water  balance,  'Nuclear  moisture 
meters,  'Soil  water,  'Evapotranspiration,  Rain- 
fall-runoff   relationships,    Infiltration,    Porosity, 
Soil  water  movement. 
Identifiers:  'Representative  watersheds. 

Study  of  water  balance  on  representative  basins  is 
difficult  when  the  discharge  of  aquifers  is  not 
negligible  in  the  flow  at  the  gaging  station.  This  is 
the  case  on  representative  basins  of  (Ivory  Coast) 
and  of  the  rivulet  (Madagascar).  On  areas  of 
several  square  kilometers,  it  was  difficult  to  esti- 
mate with  precision  the  variations  of  the  total 
volume  of  water  in  the  unsaturated  zone  of  the  soil 
and  the  actual  evaporation  by  classical  methods  of 
measurements.  The  use  of  neutron  scattering 
meter  provides  a  good  solution.  It  is  possible  to 
establish  the  water  balance  storm  by  storm,  to  esti- 
mate the  influence  of  soil  humidity  on  surface  ru- 
noff and  to  estimate  the  actual  evapotranspiration. 
The  same  methods  may  be  used  for  determination 
of  the  infiltration  under  constant  head,  the  poten- 
tial of  infiltration,  the  effective  porosity,  and  the 
capacity  retention.  (See  also  W72-03247)  (Knapp- 
USGS) 
W72-03281 


SIMULATION  MODELS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 
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APPLICATION  OF  STABLE  AND  RADIOAC- 
TIVE ISOTOPES  TO  HYDROLOGY  AND  SEDI- 
MENTOLOGY, 

Commissariat    a     l'Energie     Atomique,     Saclay 
(France).  Centre  d'Etudes  Nucleaires;  and  Com- 
missariat    a     l'Energie     Atomique,     Grenoble 
(France).  Centre  d'Etudes  Nucleaires. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03319 


NUCLEAR  TECHNIQUES  APPLIED  TO  THE 
WATER  CYCLE  IN  AGRONOMY:  REVIEW 
AND  PROSPECTS, 

P.  Couchat. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/626.  $3.00  per  copy, 
$0.95  microfiche.  Report  A/CONF.49/P/626,  June 
1971.  16  p,  6  fig,  25  ref. 

Descriptors:  'Radioisotopes,  'Tracking 

techniques,  'Water  resources  development, 
'Groundwater  movement,  'Water  conservation, 
Soil-water-plant  relationship,  Moisture  content, 
Hydrologic  cycle,  Evaporation,  Evapotranspira- 
tion, Water  vapor.  Agronomy. 
Identifiers:  Stable  isotopes,  Radioactive  isotopes, 
Mathematical  equation,  Experiment,  Theoretical. 

From  recent  research  into  nuclear  techniques, 
radiation  and  isotopes,  this  paper  attempts  to  show 
how  the  improvement  in  experimental  and 
theoretical  knowledge  of  the  movement  of  water  is 
linked  with  the  necessary  development  of  these 
techniques.  After  reviewing  and  developing  cer- 
tain terms  in  the  general  equation  of  conservation 
of  water,  an  outline  is  given  of  the  neutronic 
method  applied  to  the  measurement  of  moisture 
and  some  examples  of  its  use.  The  complementary 
aspect  of  tensometric  measurements  is  described. 
Finally,  emphasis  is  placed  on  the  original  con- 
tribution of  stable  and  radioactive  isotopes  to  the 


Field  02— WATER  CYCLE 
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study  of  the  movement  of  water  from  the  soil  to 
the  plant  and  to  the  atmosphere.  (Houser-ORNL) 
W72-03321 


2B.  Precipitation 


THE  1968  GRAND  RIVER  PROJECT-A  TRIAL 
PROJECT  IN  PRECIPITATION  MANAGE- 
MENT, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  06The  1968  Grand  River  Project-A 
Trial  Project  in  Precipitation  Management, 
For  primary  bibliographic  entry  see  Field  03B. 
W72-02968 


SANTA  BARBARA  PYROTECHNIC  SEEDING 
DEVICE  TEST  PROGRAM,  1969-70  SEASON 
AND  1967-70  SUMMARY  (FINAL  REPORT), 

North   American   Weather  Consultants,   Goleta, 

Calif. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-02969 


ATMOSPHERIC  CONSTITUENTS  NEAR  LAKE 
ERIE, 

Atmospheric     Physics     and     Chemistry     Lab., 

Boulder,  Colo. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03121 


AREAL  PATTERNS  OF  RAINFALL  IN  A 
SMALL  WATERSHED  AS  AFFECTED  BY 
WIND  AND  METEOROLOGICAL  CONDI- 
TIONS, 

Hebrew  Univ.,  Jerusalem  (Israel). 
D.  Sharon. 

In:  Symposium  on  the  Results  of  Research  of 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  3-1 1 ,  1970. 4  fig,  2  tab,  8  ref. 

Descriptors:   'Rainfall  disposition,   'Distribution 
patterns,  'Small  watersheds,  Topography,  Winds, 
Isohyets,  Variability,  Arid  lands,  Rainfall-runoff 
relationships,  International  Hydrological  Decade. 
Identifiers:  Israel,  Representative  watersheds. 

In  a  small  arid  watershed  during  two  rainy 
seasons,  a  persistent  areal  pattern  was  found  in  in- 
dividual storms  and  in  shorter  durations,  which 
causes  an  average  increase  of  40%-50%  in  the 
amount  of  rain  reaching  the  channel  area.  In  as- 
sessing the  magnitude  of  the  increase,  the  wind  ef- 
fect on  the  catch  was  taken  in  account.  Wind 
speed  seems  to  be  the  major  factor  affecting  the 
pattern.  (See  also  W72-03247)  (Knapp-USGS) 
W72-03248 


THE  ACCURACY  OF  ESTIMATES  OF  AREAL 
MEAN  RAINFALL, 

Otago  Univ.,  Dunedin  (New  Zealand)  Dept.  of 
Geography. 
P.  Hutchinson. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  203-218,  1970,  8  fig,  2  tab,  13  ref, 
append. 

Descriptors:     'Rainfall,    'Distribution    patterns, 
'Rain  gages,  'Time  series  analysis,  Correlation 
analysis,   Calibrations,   Variability,   Data   collec- 
tions, Statistics,  Statistical  methods. 
Identifiers:  New  Zealand. 

Because  data  from  adjacent  rain  gages  are  corre- 
lated and  therefore  not  independent,  the  simple 
method  of  calculating  the  standard  error  of  the 
mean  rainfall  on  an  area  cannot  be  used.  A  method 
for  calculating  this  standard  error  using  time  series 
analysis  is  presented,  and  examples  are  given  from 


two  areas  including  an  experimental  catchment. 
The  errors  of  estimating  areal  mean  rainfall  can  be 
considerable.  These  errors  can  be  reduced  in  large 
areas  by  installing  additional  gages,  but  in  small 
experimental  catchments  it  is  the  nature  of  the  rain 
gage  itself,  rather  than  the  design  or  density  of  the 
network,  which  provides  the  greater  source  of  er- 
ror. (See  also  W72-03247)  (Knapp-USGS) 
W72-03261 


A  MARKOV  CHAIN  MODEL  FOR  RAINFALL 
GENERATION, 

Auckland  Univ.  (New  Zealand).  School  of  En- 
gineering. 

A.  J.  Raudkivi,  and  N.  Lawgun. 
In:  Symposium  of  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970,  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  269-278,  1970.  2  fig,  4  tab,  4  ref. 

Descriptors:      'Rainfall,      'Markov     processes, 
'Statistical  models,  Duration  curves,  Water  yield, 
Frequency  analysis,  Depth-area-duration  analysis. 
Meteorological  data,  Distribution  patterns. 
Identifiers:  'New  Zealand. 

A  statistical  analysis  of  rainfall  records  is  used  to 
develop  a  model  for  generation  of  a  sequence  of 
short  period  rainfalls.  The  model  is  designed  for 
use  with  a  computer.  The  intervals  between  rain- 
falls are  generated  by  sampling  from  a  frequency 
distribution  fitted  to  the  historical  data.  By  using  a 
lst-order  Markov  chain,  the  durations,  yields  and 
the  distribution  of  the  rainfall  within  the  storm 
may  be  produced.  Model  parameters  are  based  on 
the  meteorological  conditions  of  the  Auckland 
(New  Zealand)  area.  (See  also  W72-03247)  (K- 
napp-USGS) 
W72-03264 


RAINFALL  DISPOSITION  STUDIES  ON  SMALL 
PLOTS  AT  OOTACAMUND  (INDEX), 

Soil  Conservation  Research,  Training  and  Demon- 
stration Center,  Ootacmund  (India). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-03266 


FREQUENCY  DISTRIBUTIONS  OF  MAXIMUM 
ANNUAL  RAINFALL  OF  SHORT  DURATIONS 
IN  THAILAND, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
S.  Pinkayad,  and  C.  Ertuna. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  590-602,  1970.  7  fig,  9  ref. 

Descriptors:  'Rainfall,  'Statistics,  'Humid  areas, 
Distribution  patterns,  Frequency  analysis,  Design 
storm,  Design  flood,  Precipitation  (Atmospheric), 
Data  collections,  Meteorological  data,  Hydrologic 
data,  Storm  runoff. 
Identifiers:  Thailand,  Representative  basins. 

Short  period  records  of  short  duration  (0.5  hr,  1.0 
hr,  2.0  hrs)  annual  maximum  rainfalls  at  several 
stations  within  hydrologically  homogeneous  re- 
gions in  Thailand  were  combined  on  the  basis  that 
these  data  have  no  interstation  correlations.  Four 
frequency  distributions  were  fitted  to  the  com- 
bined data  by  the  standard  methods  of  frequency 
analysis.  Gamma  and  lognormal  distributions  are 
best  fitted  to  every  duration  data  of  all  regions. 
Gumbel's  distribution  shows  a  fair  fit  and  Pear- 
son's distributions  of  Type  I  and  Type  III  give  a 
least  fit.  (See  also  W72-03247)  (Knapp-USGS) 
W72-03273 


A    NOTE    ON    THE    VARIATION    OF    DEW 
AMOUNT  WITH  ELEVATION, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Watershed  Science. 

William  E.  Marlatt. 

Agr  Meteorol.  8  (2):  151-154.  Illus.  1971. 


Identifiers:    Animal,   Dew,    Ecology,    Elevatioi 
Plant. 

The  phenomenon  of  dew  deposition  is  recognize 
as  being  of  considerable  significance  to  the  plai 
and  animal  ecology  of  arid  and  semi-arid  regior 
of  the  world.  An  excellent  review  article  on  thi 
subject  was  published  recently  by  Wallin  (1967 
His  article,  plus  a  brief  perusal  of  the  extensh 
bibliography  on  the  subject,  indicates  that  nearl 
all  research  on  dew  has  been  concerned  with:  ii 
measurement;  its  role  on  plant  development;  ii 
forecasting;  and  its  affect  on  plant  diseases  an 
pests.  Only  a  very  few  studies  have  been  reporte 
on  the  climatology  of  dew.  While  unfortunate,  th 
fact  is  understandable  and  is  due  to  a  lack  of  stai 
dardization  of  instrument  and  measuremei 
techniques.  This  report  summarizes  briefly  tl 
results  of  3  growing  seasons  of  dew  measuremen 
over  a  limited  climatological  network  along  a  34i 
mi.  line  extending  across  the  high  plains  an 
foothills  to  the  Continental  Divide  in  centr; 
Colorado. -Copyright  1971,  Biological  Abstract 
Inc. 
W72-03470 


2C.  Snow,  Ice,  and  Frost 


CARHJOU-POKER         CREEKS        RESEARC 
WATERSHED,  INTERIOR  ALASK/ 

BACKGROUND  AND  CURRENT  STATUS, 

Cold   Regions  Research  and  Engineering  Lab 

Hanover,  N.  H. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-02957 


THE    SLIDING    VELOCITY    OF    ATHABASC 
GLACIER,  CANADA, 

Department  of  Energy,  Mines  and  Resources,  0 
tawa  (Ontario).  Polar  Continental  Shelf  Project. 
W.  S.  B.  Paterson. 

Journal  of  Glaciology,  Vol  9,  No  55.  p  55-6 
February  1970.  2  fig,  2  tab,  21  ref. 

Descriptors:  'Glaciers,  'Flow,  'Shear,  Rheolog 
Stress,  Strain,  Movement,  Velocity,  Topograph 
Friction,  Melting,  Slopes. 
Identifiers:  'Athabasca  Glacier  (Canada). 

A  method  of  estimating  the  sliding  velocity  i 
glaciers  rests  on  a  few  assumptions,  one  of  whk 
is  that  longitudinal  strain-rate  varies  linearly  wi 
depth.  The  flow  law  of  ice  is  not  required.  The  sli 
ing  velocity  at  one  point  must  be  known.  Tl 
method  was  to  calculate  the  sliding  velocity 
twelve  points  on  Athabasca  Glacier.  These  es 
mated  values  could  not  be  correlated  with  calci 
lated  basal  shear  stresses.  Thus  one  or  more  of  tl 
following  statements  must  be  true:  (1)  basal  she 
stress  cannot  be  calculated  by  the  convention 
formula.  (2)  the  roughness  of  the  glacier  bed  vari< 
from  place  to  place,  (3)  Sliding  velocity  does  n 
obey  Weertman's  formula.  Analysis  of  sev< 
published  measurements  of  sliding  velocity  leai 
to  the  same  conclusions.  The  assumption 
uniform  roughness  is  unlikely  to  be  correct.  Whe: 
the  glacier  bed  was  observed  to  be  much  rough 
down  glacier  from  station  L27  than  above  th 
point,  sliding  velocities  below  L27  are  also  mu< 
smaller  than  they  are  above.  (Knapp-USGS) 
W72-02959 


INTERNAL  DEFORMATION  AND  THERMS 
ANOMALD2S  IN  LOWER  BLUE  GLACIE1 
MOUNT  OLYMPUS,  WASHINGTON,  U.S.A., 

California   Univ.,   Los   Angeles.   Space   Sciem 

Center. 

R.  L.  Shreve,  and  R.  P.  Sharp. 

Journal  of  Glaciology,  Vol  9,  No  55,  p  65-8 

February  1970. 9  fig,  4  tab,  46  ref. 

Descriptors:  'Glaciers,  'Deformation,  *Flo\ 
'Washington,  'Strain  measurement,  Stres 
Strain,  Drill  holes,  Movement,  Shear,  Plasticit 
Viscosity,  Freezing,  Melting,  Temperature,  I 
strumentation,  Surveys,  Strain  gages. 
Identifiers:  'Blue  Glacier  (Washington). 
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[n  1957  through  1962  six  deep  holes  were  drilled  in 
the  Blue  Glacier,  Washington,  by  means  of  electri- 
cally powered  hotpoints.  The  holes  were  cased 
with  4  cm  diameter  aluminum  pipes,  and  annual 
inclinometer  surveys  were  made  to  investigate  the 
deformation  field  and  flow  law  of  the  ice. 
Although  a  strongly  maritime  climate  with 
moderate  temperatures  implies  that  lower  Blue 
Qlacier  should  be  temperate,  freezing  at  depths  as 
;reat  as  200  m,  sometimes  even  in  summer,  seri- 
ously hindered  inclinometer  surveys.  This  freezing 
nay  be  due  to  wintertime  changes  of  water  table  in 
the  glacier  and  to  contamination  of  the  ice  by  an- 
tifreeze. Observations  of  pipe  motion  at  best  give 
only  the  two  components  of  ice  velocity  perpen- 
dicular to  the  hole.  Thus,  a  single  hole  gives  two 
independent  equations  connecting  the  nine  unk- 
nown derivatives  of  the  velocity  components;  two 
holes  give  four  equations;  and  three  or  more  give 
at  most  six.  Incompressibility  of  the  ice,  when  ap- 
plicable, gives  another.  The  remaining  unknowns 
must  be  either  neglected  or  estimated  from  as- 
sumptions about  the  flow  field.  At  the  Blue  Glacier 
holes  the  longitudinal  strain-rate  is  less  than  about 
0.01  per  year,  becoming  more  extensional  down- 
glacier  and  more  compressional  at  depth,  because 
the  holes  were  moving  through  a  reach  in  which 
the  surface  steepens  and  the  bed  becomes  more 
steep-sided  and  flat-bottomed.  The  effective 
strain-rates  are  in  reasonable  agreement  with  flow 
laws  deduced  from  laboratory  experiments,  from 
tunnel  contraction,  and  from  deformation  of 
Athabasca  Glacier  bore  holes.  The  viscosities 
found  for  Blue  Glacier  are  about  half  those 
derived  from  the  other  studies.  (Knapp-USGS) 
W72-02960 


FURTHER  OBSERVATIONS  ON  STRESS- 
-GENERATED  ICE  IN  THE  BLUE  GLACIER, 
WASHINGTON,  U.S.A., 

National    Center    for    Atmospheric     Research, 

Boulder,  Colo. 

C.  A.  Knight,  and  E.  LaChapelle. 

Journal  of  Glaciology,  Vol.  9,  No  55,  p  87-101, 

February  1970.  13  fig,  7  ref. 

Descriptors:     *Ice,     "Crystallography,     'Stress, 
•Cryology,     *Glaciers,     Washington,     Freezing, 
Melting,  Mass  transport,  Melt  water,  Movement, 
Flow,  Rheology,  Heat  flow,  Stress,  Strain. 
Identifiers:  'Blue  Glacier  (Wash). 

Stress-generated  ice  crystallization  features  in  the 
Blue  Glacier,  Washington,  were  studied  using 
thin-section  techniques.  The  crystallization  fea- 
tures on  the  walls  of  a  tunnel  within  the  Blue  Gla- 
cier are  localized  at  fine-grained  layers  and  are  fed 
by  liquid  water  traveling  along  grain  boundaries 
within  the  wall  and  within  the  deposits  themselves. 
The  water  filling  a  crevasse  at  the  end  of  the  tunnel 
was  freezing  uniformly  to  the  crevasse  walls  as 
well  as  forming  Thomson  crystals  within  the 
water,  and  the  evidence  points  to  an  important  role 
for  constitutional  super-cooling  in  the  Thomson 
crystal  formation.  The  forms  of  the  Thomson 
crystals  are  explainable  qualitatively  by  heat  flow 
effects.  (Knapp-USGS) 
W72-02961 


EXCESS  PRESSURE  OBSERVED  IN  A  WATER- 
BILLED  CAVITY  IN  ATHABASCA  GLACIER, 
CANADA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Polar  Continental  Shelf  Project. 
W.  S.  B.  Paterson,  and  J.  C.  Savage. 
Journal  of  Glaciology,  Vol.  9,  No  55,  p  103-107, 
February  1970.  1  fig,  1  tab,  II  ref. 

Descriptors:  'Glaciers,  'Water  pressure,  'Freez- 
ing, Flow,  Hydrostatic  pressure,  Movement,  Ice, 
Melting,  Cryology,  Regimen,  Temperature,  Pres- 
sure. 
Identifiers:  Athabasca  Glacier  (Canada). 

During  drilling  in  the  Athabasca  Glacier  in  April 
1968,  a  cavity  containing  water  was  punctured  at  a 
depth  of  9.2  m  below  the  ice  surface.  Upon  remov- 
ing the  drill,  water  gushed  from  the  bore  hole  for 


about  55  s  indicating  an  excess  pressure  of  a  least 
0.25  bar  within  the  cavity.  The  surrounding  ice  was 
slightly  below  the  pressure-melting  point,  and  the 
excess  pressure  was  apparently  generated  by  the 
reduction  in  volume  of  the  cavity  caused  by  freez- 
ing of  some  of  the  water  within  it.  (Knapp-USGS) 
W72-02962 


INTERPRETATION  OF  THE  ORIENTATION 
OF  ICE  DENDRITES  GROWING  FROM  SUPER- 
COOLED WATER, 

Consejo  Nacional  de  Investgaciones  Cientificas  y 

Technicas,  Buenos  Aires  (Argentina). 

L.  Levi. 

Journal  of  Glaciology,  Vol  9,  No  55,  p  109-116, 

February  1970.  2  tab,  11  ref. 

Descriptors:  'Ice,  'Cryology,  'Crystallography, 
'Crystal  growth,  'Supercooling,  Crystallization, 
Equilibrium,  Freezing,  Water  temperature,  Aque- 
ous solutions,  Growth  rates. 

An  interpretation  is  purposed  of  the  phenomenon 
of  spliting  of  ice  dendrites  growing  from  super- 
cooled water  and  of  their  orientation  to  the  basal 
plane.  Both  phenomena  are  related  to  the  instabili- 
ties which  develop  on  the  dendritic  cap  when  the 
ratio  of  the  growth  velocities  in  the  direction  of  the 
c-  and  a-axes  exceeds  a  certain  limit.  The  different 
interface  supercoolings  and  at  the  tip  and  at  the 
sides  of  the  dendrite  cap  are  considered.  Although 
the  ratio  of  growth  velocities  increases  with  the 
bath  supercooling,  the  velocity  in  the  c-direction  is 
much  smaller  than  that  in  the  a-direction  through 
the  whole  range  investigated.  Considering  the 
kinetic  theory  of  the  molecular  growth 
mechanism,  most  of  the  studied  interval  must  cor- 
respond to  the  transitional  regime  of  growth.  (K- 
napp-USGS) 
W72-02963 


SOLUTE  SEGREGATION  IN  ICE  OBSERVED 
BY  AUTORADIOGRAPHY, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 

Y.  Mizuno,  and  D.  Kuroiwa. 

Journal  of  Glaciology,  Vol  9,  No  55,  p  117-124, 

February  1970.  6  fig,  2  ref. 

Descriptors:  'Freezing,  'Crystallization,  'Aque- 
ous solutions,  'Tracers,  'Radioactivity 
techniques,  Radioisotopes,  Crystallography, 
Solutes,  Mass  transfer. 

Identifiers:  Autoradiography,  Solute  segregation 
(Freezing). 

Segregation  of  chemical  impurities  in  ice  formed 
from  very  dilute  solutions  was  observed  au- 
toradiographically,  using  radioactive  NaCl  or  H  CI 
as  Beta-ray  tracers.  When  water  containing  such 
radioactive  solutes  was  frozen,  the  segregation  of 
solute  occured  primarily  along  grain  boundaries 
and  partly  in  grains.  Autoradiography  of  succes- 
sive layers  showed  the  heterogeneous  distribu- 
tions of  segregated  impurities  in  ice.  (Knapp- 
USGS) 
W72-02964 


LATE  WEICHSELIAN  POTHOLES  NEAR  WOL- 
VERHAMPTON, ENGLAND, 

Birmingham  Univ.  (England).  Dept.  of  Geology. 
A.  V.  Morgan. 

Journal  of  Glaciology,  Vol  9,  No  55,  p  125-133, 
February  1970.  8  fig,  19  ref. 

Descriptors:     'Geomorphology,     'Glacial    drift, 
'Topography,     'Dating,     Alluvium,     Sediments, 
Sands,  Gravels,  Till,  Erosion. 
Identifiers:  Potholes,  Glaciofluvial  deposits,  En- 
gland. 

Three  potholes  and  a  narrow  channel  cut  into 
bedrock  in  a  side-hill  position  were  observed 
beneath  an  Irish  Sea  till  west  of  Wolverhampton, 
England.  The  potholes  and  the  channel  are  be- 
lieved to  have  been  cut  by  subglacial  or  latero-gla- 


cial  streams  flowing  beneath  or  immediately 
beside  the  Irish  Sea  ice  sheet.  They  were  later 
choked  by  sand  and  gravel  from  this  ice  sheet  and 
capped  by  till.  Deposits  below  and  above  the  till 
have  been  dated  at  30,655  and  13,490  years  B.P.  at 
localities  between  13  and  27  km  north  of  the  trench 
section  described.  (Knapp-USGS) 
W72-02965 


GLACIER  MAPS  OF  CANADA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-02966 


A  NOTE  ON  THE  SURFACE  PROFILE  OF  THE 
GREENLAND  ICE  SHEET, 

Davos-Weissfluhjoch,  Switzerland. 

K.  Philberth,  and  B.  Federer. 

Journal  of  Glaciology,  Vol  9,  No  55,  p  150-153, 

February  1970.  1  tab,  3  ref. 

Descriptors:    'Glaciers,    'Profiles,    'Movement, 
'Temperature,  Melting,   Flow,  Velocity,   Shear, 
Deformation,  Water  balance,  Regimen. 
Identifiers:  'Greenland  Ice  Sheet. 

The  surface  profile  of  the  Greenland  ice  sheet  is 
influenced  by  accumulation  which  increases 
between  the  ice  divide  and  the  coast,  and  by  ther- 
mal softening  of  the  lowermost  layers.  The  profile 
can  be  described  by  Glen's  law  with  the  exponent 
n  =  3.5,  assuming  that  the  bottom  temperature 
everywhere  is  below  the  pressure  melting  point  by 
a  constant  amount.  On  the  basis  of  the  measured 
surface  profile,  and  not  using  this  assumption,  the 
maximum  increase  of  the  bottom  temperature  is 
only  a  few  degrees  within  a  range  of  300  km.  In 
view  of  the  increasing  surface  temperature  and 
heat  of  friction  towards  the  outer  edge  it  is  con- 
cluded that,  relatively  close  to  the  ice  divide,  the 
ice  at  the  bottom  must  be  temperate.  Therefore,  it 
is  concluded  that  friction  forces  prevent  the  ice 
from  slipping  on  the  bedrock.  (Knapp-USGS) 
W72-02967 


ICE      DATA      COLLECTION      AND      USAGE: 
EMPHASIS  ON  PREDICTION  TECHNIQUES, 

Bendix    Corp.,    Ann    Arbor,    Mich.    Aerospace 

Systems  Div. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03122 


A  RELATIONSHIP  BETWEEN  SNOW  ACCU- 
MULATION AND  SNOW  INTENSITY  AS 
DETERMINED  FROM  VISIBILITY, 

National  Weather  Service,  Garden  City,  N.Y. 
Eastern  Region. 

S.  E.Wasserman,  and  D.  J.  Monte. 
Available  from  NTIS,  Springfield,  Va  22151 ,  Com 
71-00763,  $3.00  paper  copy,  95  cents  microfilm. 
National  Oceanic  and  Atmospheric  Administra- 
tion Memorandum  NWS  ER-41 ,  May  1971 .  10  p,  4 
tab,  1  ref. 

Descriptors:  'Snowfall,  'Forecasting,  'Analytical 
techniques,  'New  York,  Snow  surveys,  Precipita- 
tion gages,  Weather  forecasting,  Snow  cover. 
Identifiers:  Snow  accumulation,  Snow  intensity, 
Visual  methods. 

A  procedure  is  presented  for  estimating  hourly 
snow  accumulation  at  LaGuardia  Field,  N.Y., 
from  observations  of  snow  intensity  based  on  visi- 
bility techniques.  A  relationship  between  reported 
snow  intensity  and  estimated  snowfall  is  shown  on 
independent  data  to  be  reliable.  Results  can  be  ap- 
plied as  an  aid  in  forecasting  additional  snow  accu- 
mulation and  in  estimating  previous  snowfall  when 
this  information  is  not  available  from  direct  mea- 
surements. This  technique  could  be  developed  for 
any  other  location.  The  development  data  con- 
sisted of  snow  intensity  reports  and  six  hourly 
snow  depth  measurements  obtained  during 
snowstorms    during    the    months    of    December 


Field  02— WATER  CYCLE 
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through  March  for  the  20-year  period  December 
1949  through  March  1969.  Included  are  only  those 
storms  in  which  a  snow  accumulation  of  at  least 
1/2  inch  occurred.  (Woodard-USGS) 
W72-03161 


THE  HIGH  MOUNTAIN  ENVIRONMENT  PRO- 
JECT, ST.  ELIAS  MOUNTAINS,  YUKON  AND 
ALASKA,  1967-1971, 

Artie  Inst,  of  North  America,  Washington,  D.  C. 
M.  G.  Marcus. 

Arctic  Institute  of  North  America  Final  Report 
(Research  Paper  No  61),  June  1971.  76  p,  15  fig,  2 
tab,  27  ref,  append..  Army  Research  Office  Con- 
tract DAHC04-67-C-0047. 

Descriptors:  *Glaciers,  *Alpine,  *Arctic,  'Ecolo- 
gy,   "Climatology,    Hydrology,    Water    quality, 
Glaciation,  Mountains,  Alaska,  Geomorphology, 
Snow,  Ice,  Ecology,  Terrestrial  habitats. 
Identifiers:  Mt.  Logan. 

The  results  of  field  investigations  conducted  in 
Chitistone  Pass  in  Alaska  and  on  Mt.  Logan  in 
Yukon  Territory,  Canada,  are  summarized.  A 
historical  and  philosophical  background  of  the 
project  is  given,  as  are  environmental  descriptions 
of  the  research  areas.  During  the  program, 
research  was  carried  out  in  these  areas:  (1)  cli- 
matology and  meteorology,  (2)  botany  and  plant 
geography,  (3)  periglacial  hydrology  and 
geomorphology,  and  (4)  glaciology.  Relationships 
between  environmental  processes  are  covered. 
Abstracts  of  published  research  papers  and 
presentations  that  derived  from  the  program  are 
included,  as  is  a  listing  of  remaining  research  re- 
ports in  progress.  (Knapp-USGS) 
W72-03171 


IS  THE  FERRUGINATION  OF  MOUNTAIN- 
-TAIGA  SOILS  OF  THE  PERMAFROST  RE- 
GION OF  SIBERIA  SPECIFIC.  (SPETSIFICHNO 
LI  OZHELEZNENIYE  GORNO-TAYEZHNYKH 
POCHV  MERZLOTNOY  OBLASTI  SIBIRI), 
Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

I.  A.  Sokolov. 

Pochvovedeniye,  No  4,  p  22-34,  April  1971.  2  fig,  3 
tab,  45  ref. 

Descriptors:  *Soil  chemistry,  "Soil  formation, 
"Iron,  'Permafrost,  'Frozen  soils,  Freezing,  Frost 
action,  Humid  areas,  Humid  climates,  Mountain 
forests,  Podzols,  Soil  horizons.  Soil  water  move- 
ment, Soil  texture,  Particle  size,  Soil  temperature, 
Thermocline,  Mineralogy,  Seasonal. 
Identifiers:  'USSR,  'Siberia,  'Ferrugination,  *I1- 
luviation,  Hematite,  Taigas. 

The  problem  of  frost-induced  ferrugination  of 
mountain-taiga  soils  of  humid  permafrost  regions 
of  Siberia  is  examined.  The  two  processes  held 
responsible  for  the  accumulation  of  oxalate-solu- 
ble  iron  in  the  soil  profile  are  reviewed.  These  are: 
(1)  movement  of  iron  into  the  upper  horizons 
through  thermal  water  transport  during  the  fall- 
winter  period;  and  (2)  fixation  of  iron  in  the  upper 
horizons  as  a  result  of  dehydration  and  coagula- 
tion of  colloids  under  the  effect  of  freezing.  The 
hypothesis  in  question  is  not  supported  by  actual 
geographic -genetic  or  experimental  data  and  is  in- 
consistent with  presently  established  patterns  of 
physical  and  physicochemical  phenomena  in 
freezing  and  frozen  soils.  Ferrugination  of  these 
soils  is  the  result  of  internal  weathering  and  the  il- 
luvial  Al-Fe  humus  process.  The  rate  of  soil  ferru- 
gination and  the  relative  content  of  oxalate-soluble 
Fe203  decrease  as  the  climate  becomes  more  con- 
tinental. (Josefson-USGS) 
W72-03239 


STUDY  OF  SNOWMELT  RUNOFF  PROCESS  IN 
TWO  REPRESENTATIVE  WATERSHEDS 
WITH  DIFFERENT  ELEVATION  RANGE, 

Swiss    Federal    Inst,    for    Snow    and   Avalanche 

Research,  Davos-Weissfluhjoch. 

For  primary  bibliographic  entry  see  Field  02A. 


W72-03250 


THE  FD2LD  OF  STUDY  OF  THE  ECOLOGICAL 
STATION  MESSAURE, 

Ekologiska  Stationen,  Messaure  (Sweden). 
K.  MueUer. 

Oikos.  Suppl.  (13):  9-13.  Maps.  Illus.  1970. 
Identifiers:    Behavior,    Ecological,    Field,    Mes- 
saure,   Organisms,    Rhythmic,    Station,    Stream, 
Sweden. 

The  field  of  study  of  the  Ecological  Station  Mes- 
saure situated  on  the  arctic  circle  in  northern 
Sweden  includes  analysis  of  the  diurnal  and  annual 
periodic  rhythm  in  the  behavior  of  organisms  liv- 
ing in  streams.  The  principal  object  of  study  is  the 
nearby  Kaltisjokk  river  (itself  a  tributary  of  the  St. 
Lule  Alv)  and  a  tributary  stream.  The  circum- 
stances of  extreme  light  and  temperature  condi- 
tions permit  the  study  of  natural  physical,  chemi- 
cal and  biological  factors  affecting  the  annual 
periodic  cycle.  The  geographic  location,  hydrolog- 
ical  and  hydrographic  data  pertaining  to  the  Kal- 
tisjokk, precipitation,  water  temperature,  at- 
mospheric temperature,  light  measurement  data 
and  the  chemical  analysis  of  its  waters  are  given.- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03397 

2D.  Evaporation  and  Transpiration 


EVAPORATION  OF  WATER  AS  RELATED  TO 
WIND  BARRIERS, 

Colorado  State  Univ.,  Fort  Collins.  Fluid  Dynam- 
ics and  Diffusion  Lab. 
S.  B.  Verma,  and  J.  E.  Cermak. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  422,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Colorado  Environmental 
Resources  Center,  Ft.  Collins,  Completion  Report 
Series  No.  25,  CER  71-725BV-JEC11,  June  30, 
1971 ,  21 1  p,  97  fig,  7  tab,  112  ref,  2  append.  OWRR 
B-015-COLO(3). 

Descriptors:  'Evaporation,  'Mass  transfer, 
'Moisture,  'Soil  erosion,  'Windbreaks,  Waves 
(Water),  Humidity,  Turbulence,  Wind  velocity, 
Wind  erosiin,  Roughness  (Hydraulic),  Reynolds 
number,  Boundary  layers. 

Identifiers:  'Wind  barriers,  'Rough  surfaces,  Cor- 
rugated surfaces,  Fences,  Wavy  boundary,  Wind 
reduction,  Wall  heat  flux,  Field  furrows,  Moisture 
loss,  Wind  tunnel. 

Local  evaporation  rates  were  measured  from 
strips  of  saturated  surfaces  imbedded  in  wavy  sur- 
faces. Mean  water  vapor  concentrations  and  mean 
velocity  distributions  were  also  measured  over  the 
wavy  boundary.  In  the  region  far  downstream  of 
the  leading  wave,  where  the  equilibrium  boundary 
layer  conditions  were  achieved,  the  average  mass 
transfer  coefficient  was  found  to  be  a  simple  a 
power  function  of  the  surface  Reynolds  number. 
Based  on  this  result,  the  mass  transfer  data  from 
this  study  correlated  well  with  the  mass  transfer 
data  from  surfaces  of  various  other  geometries, 
e.g.,  evaporation  data  from  water  waves,  evapora- 
tion data  from  flat  plate  and  sublimation  data  from 
surfaces  roughened  with  irregular  pyramids  and 
spanwise  humps.  Turbulence  intensities  and 
Reynolds  stresses  were  measured  over  the  wavy 
surfaces.  Measurements  of  wall  pressures  and  wall 
heat  flux  distributions  were  obtained  for  a  series 
of  points  along  the  surface.  Wind  reduction  factors 
were  determined  in  the  space  between  successive 
barriers.  Measurements  of  turbulent  shear  stresses 
and  mean  velocity  distributions  along  with  the  heat 
transfer  rates  in  case  of  flow  over  equally  spaced 
barriers  has  yielded  valuable  basic  information 
concerning  the  boundary-layer  flow  over  rough 
surfaces. 
W72-02971 


EFFECT  OF  LEAF  PUBESCENCE  ON  TRANS- 
PIRATION,   PHOTOSYNTHETIC    RATE    AND 


SEED    YIELD    OF    THREE    NEAR-ISOGEN1 
LINES  OF  SOYBEANS, 

Pahlavi    Univ.,    Shiraz    (Iran).    Dept.    of    Crc 

Science. 

S.  R.  Ghorashy ,  J.  W.  Pendleton,  R.  L.  Bernard, 

and  M.  E.  Bauer. 

Crop  Sci.  11  (3):  426-428.  Illus.  1971. 

Identifiers:   Beans-D,  Glycine-Max-D,   Isogeni 

Leaf,  Lines,  Photosynthetic,  Pubescence,  Rat 

Seed,  Soy,  Transpiration,  Yield. 

Apparent  photosynthesis  (AP),  transpiration  (T. 
and  seed  yield  were  determined  under  field  cone 
tions  for  3  near-isogenic  lines  (isolines)  of  'Oar 
soybeans  (Glycine  max  (L.)  Merr.)  differing  in  p 
bescence.  AP  of  fully  expanded  leaves  near  tl 
top  of  the  plant  and  TR  of  individual  plants  we 
measured  during  the  flowering  stage.  Seed  yiel 
and  AP  rates  were  not  affected  by  pubescence  b 
the  dense  pubescent  isoline  had  lower  transpii 
tion  rates  than  the  normal  or  glabrous  isoline 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02989 


CONTRD3UTION  TO  THE  STUDY  OF  TH 
ECOLOGY  OF  SOME  FOREST  SPECIES  ( 
MOZAMBIQUE  (PART  D), 

Mozambique  Univ.,  Lourenco  Marques. 
J.  F.  Casimiro,  and  J.  Santos  Oliveira. 
Rev  Cienc  Agron  Ser  B.  103-127.  Illus.  Maps.  19( 
English  and  French  summary. 
Identifiers:         Albizia-Adianthifolia-D,  Ai 

blygonocarpus-Obtusangulus-D,  Aridity,  Burke 
Africana-D,  Chlorophora-Excelsa-D,  'Ecolog 
Erythrophleum-Guineense-D,  Evapo,  Forest,  I 
dex,  Mozambique,  Ostryoderris-Stuhlmannii-i 
Parinari-Curatellifolia-D,  Pteleopsis-Myrtifolia-] 
Species,  Swartzia-Madagascariensis-D,  T< 
minalia-Sericea-D,  Transpiration. 

A  study  of  climatic  data  of  Mozambique  (potent 
evapotranspiration  (Ep),  the  humidity  index  (1 
the  aridity  index  (la)  the  hydric  index  (Ih))  ai 
vegetation  distribution  revealed  correlatior 
Graphs  were  drawn  showing  the  distribution  of 
forest  species  (Albizia  Adianthifolia,  Ai 
blygonocarpus  obtusangulus,  Burkea  african 
Chlorophora  excelsa,  Erythrophleum  guineen; 
Ostryoderris  stuhlmannii,  Parinari  curatellifoli 
Pteleopsis  myrtifolia,  Swartzia  madagasearien: 
and  Terminalia  sericae)  as  a  function  of  the  c< 
responding  climatic  conditions. -Copy right  19" 
Biological  Abstracts,  Inc. 
W72-02995 


EFFECTS  OF  MOISTURE  STRESS  C 
EVAPOTRANSPIRATION  AND  GROWTH  ( 
COTTON  (GOSSYPIUM  HIRSUTUM), 

Ministry  of  Agriculture,  Causeway  (Rhodesia). 
H.  R.  R.  Metelerkamp,  and  K.  E.  Cackett. 
Rhodesian  J  Agric  Res.  8  (1):  47-55.  1970. 
Identifiers:  *Cotton-D,  Evapo,  Gossypium-Hirs 
tum-D,    Growth,    Irrigation,    Moisture,    Strei 
Transpiration,  Yield. 

A  detailed  study  of  soil  moisture  changes  a 
growth  of  cotton  under  different  irrigation  tre; 
ments  was  carried  out  to  show  the  effects 
drought  during  peak  boll  formation  on  cotton  yie 
and  development.  Et/Eo  ratio  and  grow 
decreased  rapidly,  regardless  of  treatment,  afl 
70%  of  available  water  had  been  removed  from  t 
top  120  cm  of  soil  but  yield  was  unaffected  by 
short  period  at  100%  depletion  of  available  wat< 
A  marked  reduction  in  yield  occurred,  howevi 
when  such  conditions  were  maintained  for  2  1 
wk.  Considerable  regrowth  and  a  late  boll  crop  c 
curred  on  the  stressed  treatments. -Copyrij 
1971 ,  Biological  Abstracts,  Inc. 
W72-03040 


CALCIUM  TRANSLOCATION  IN  THE  PEANI 

(ARACHIS  HYPOGAEA  L.), 

Clemson  Univ.,  S.C.  Dept.  of  Horticulture. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03047 


WATER  CYCLE— Field  02 
Streamflow  and  Runoff — Group  2E 


ANALYTICAL  PROCEDURES  FOR  EVALUAT- 
ING THE  INFILTRATION  AND  EVAPOTRANS- 
PIRATION  TERMS  OF  THE  WATER  BALANCE 
EQUATION, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia). 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03251 


A     NEWLY     DEVELOPED     GROUNDWATER 
LYSIMETER  FOR  MEASURING 

EVAPOTRANSPIRATION    FROM    DIFFERENT 
GROUNDWATER     LEVELS     IN     A     SMALL 
CATCHMENT   AREA   OF  THE   NORTH   GER- 
MAN COASTAL  REGION, 
Kiel  Univ.  (West  Germany). 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03277 


PRECISE  STUDY  OF  WATER  BALANCE 
USING  NEUTRON  PROBES  (ETUDE  FINE  DU 
BILAN  HYDRIQUE  PAR  UTILISATION  DE  LA 
SONDE  A  NEUTRONS), 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Tananarive  (Madagascar).  Centre  de 

Tananarive. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03281 


THE    INFLUENCE    OF    A    WINDBREAK    ON 

EVAPORATION, 

Israel      Meteorological      Service,      Bet-Dagan. 

Agrometeorological  Div. 

J.  Lomas,  and  E.  Schlesinger. 

AgrMeteorol.8(2):  107-1 15.  Illus.  1971. 

Identifiers:  Evaporation,  Evaporimeter,  Formula, 

Penman,  Piche-Type,  Windbreak. 

Data  from  2  previous  investigations  on  windbreaks 
are  reviewed  to  test  their  influence  on  evaporation 
in  areas  with  and  without  advectice  energy  con- 
tributing to  evaporation  and  also  to  check  how 
well  the  actual  results  could  be  predicted  by  the 
Penman  formula.  It  appears  that  this  formula  per- 
mits an  accurate  estimate  of  the  reduction  of 
evaporation  by  a  windbreak  and  also  indicates 
whether  or  not  significant  reductions  should  be  ex- 
pected. The  use  of  a  Piche-type  evaporimeter  in 
measuring  reduction  of  evaporation  behind  wind- 
breaks is  criticized.  In  areas  of  relatively  small  ad- 
vective  energy  the  use  of  evaporation  pans  is 
recommended.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03352 


TRANSPIRATION  AND  WATER  RELATIONS 
IN  DIFFERENT  CLIMATIC  ZONES:  IV.  IN- 
VESTIGATIONS ON  SAND  PLANTS  OF  THE 
BALTIC  COAST, 

OttoStocker. 

Flora  Morphol  Geobot  Oekophysiol.  159  (4):  367- 

409.  Illus.  1970  English  summary. 

Identifiers:    Artemisia-Campestris-Var-Sericea-D, 

Baltic,      Climatic,      Coast,      Galium-Verum-D, 

Helichrysum-Arenarium-D,        Hippophae-Rham- 

noides-D,  Plants,  Relations,  Root,  Sand,  Systems, 

Transpiration,  Water,  Zones. 

Hippophae  rhamnoides,  Artemisia  campestris  var. 
sericea,  Helichrysum  arenarium  and  Galium 
verum  are  continental-subboreomeridional  ele- 
ments of  sandy  steppes.  The  leaves  of  the  1  st  three 
are  hairy  whereas  those  of  Galium  verum  are  eri- 
coid.  The  absolute  and  relative  transpiration 
values  of  all  4  spp.  are  high.  This  is  also  true  for 
dry  periods.  The  curves  of  the  daily  transpiration 
are  symmetrical  with  1  peak  or  have,  during  dry 
periods,  2  peaks  with  a  midday  depression.  The 
great  stability  of  water  balance  even  during  dry 
period  is  characteristic  for  these  sand  plants.  This 
is  especially  conspicuous  in  relation  to  the  daily 
total  transpiration  and  the  transpiration-evapora- 
tion diagrams.  The  roots  of  Artemisia, 
Helichrysum  and  Galium  reach  a  depth  of  2.7  m 
and  have  2  principal  horizons:  A  lower  one  in  a 
permanently  wet  layer  and  a  higher  one  in  a  layer 


which  is  sometimes  dry.  The  osmotic  values  mea- 
sured plasmolytically  in  epidermal  cells  of  the  suc- 
tion roots  are  5.5-8.5  atm.  The  suction  force  of  the 
soil  with  a  water  content  of  2.5%  and  more 
amounts  only  to  1.3-2.0  atm.,  while  at  lower  water 
contents  the  suction  force  of  the  soil  increases  to 
values  which  the  plants  cannot  overcome.  The 
roots  of  the  lower  soil  horizon  are  permanently  ac- 
tive whereas  those  of  the  higher  horizon  become 
inactive  during  dry  periods  during  which  the  suc- 
tion roots  die.  Whenever  this  horizon  becomes  wet 
again  by  precipitation,  new  suction  roots  are 
rapidly  regenerated.  This  double  system  of  water 
supply  guarantees  on  the  one  hand  survival  during 
dry  periods  and  on  the  other  hand  makes  possible 
optimal  production  with  high  rates  of  water  turn- 
over and  favorable  water  potentials  during  rainy 
periods. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03407 


THE  EFFECT  OF  A  PROLONGED  2,4- 
-DICHLOROPHENOXYACETIC-ACID  TREAT- 
MENT ON  TRANSPIRATION  AND  STOMATOL 
DISTRIBUTION  IN  TOMATO  LEAVES, 

Negev  Inst,  for  Arid  Zone  Research,  Beersheba 

(Israel). 

Moshe  Tal,  and  Dorot  Imber. 

Planta.  97  (2):  179-182.  Illus.  1971. 

Identifiers:    Auxin,    D,    Distribution,   Herbicide, 

Leaves,  Light,  Lycopersicon-Esculentum-D,  Sto- 

matal,  Tomato-D,  Transpiration. 

The  effect  of  2,4-D  applied  during  plant  develop- 
ment on  transpiration  rate  and  distribution  of  sto- 
mata  was  studied  in  the  wilty  tomato  (Lycoper- 
sicon  esculentum)  mutant,  flacca,  and  the  normal 
cultivar,  'Rheinlands  Ruhm.'  The  rate  of  transpira- 
tion per  unit  leaf  area  was  higher  in  treated  than 
untreated  leaves.  Stomatal  density  in  treated 
leaves  did  not  increase;  the  stomates  were  able  to 
open  and  close,  and  their  aperture  width  under 
light  was  not  greater  than  in  untreated  leaves.  The 
ratio  between  stomata  on  the  upper  and  lower  leaf 
surfaces  was  higher  in  treated  plants. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-03430 

2E.  Streamflow  and  Runoff 


MACRO-TURBULENCE  FROM  WIND  WAVES, 

Tri-State  College,  Angola,  Ind.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03091 


THE  SHEAR  STRESS  OF  SEA  BREEZE  ON  A 
SWASH  ZONE, 

Louisiana  State  Univ.,  Baton  Rouge,  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03092 


ENERGY  LOSSES  UNDER  WAVE  ACTION, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03093 


VARIATION   OF   LONGSHORE   CURRENT 
ACROSS  THE  SURF  ZONE, 

Naval  Postgraduate  School,  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03095 


HORIZONTAL  WATER  PARTICLE  VELOCITY 
OF  FINITE  AMPLITUDE  WAVES, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-O3096 


A     SYSTEM     FOR     MEASURING     ORBITAL 
VELOCITD2S  IN  WAVES, 

Pan  American  Petroleum  Corp.,  Tulsa,  Okla. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03097 


SHOALING   OF  FINITE-AMPLITUDE   WAVES 
ON  PLANE  BEACHES, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03098 


PERIODIC   WAVES   SHOALING   IN   WATERS 
OVER  STEEPLY  SLOPING  BOTTOMS, 

Indian  Inst,  of  Tech.,  Madras.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03099 


BREAKING   WAVE   SETUP   AND   DECAY   ON 
GENTLE  SLOPES, 

Tetra  Tech.,  Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03100 


AIR  ENTRAINMENT  AND  ENERGY  DISSIPA- 
TION IN  BREAKERS, 

Technische  Hochschule,  Hanover  (West  Ger- 
many). Franzius-Institut  fuer  Grand-  und  Wasser- 
bau. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03101 


PROBABILITIES       OF       BREAKING       WAVE 
CHARACTERISTICS, 

Tetra  Tech.,  Inc.,  Pasadena,  Calif . 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03102 


CHARACTERISTICS  OF  WAVES  BROKEN  BY 
A  LONGSHORE  BAR, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03103 


VELOCITY  FIELDS  IN  THE  WAVE  BREAKER 
ZONE, 

Lagos  Univ.  (Nigeria).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03104 


THE   DEVELOPMENT   OF   UNDULAR   BORES 
WITH  FRICTION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03105 


COMPUTER  MODELLING  OF  DIFFRACTION 
OF  WIND  WAVES, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03106 


INTERACTION  BETWEEN  WAVES  AND  CUR- 
RENTS, 

Technical  Univ.  of  Denmark,  Lyngby. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03107 


EXPERIMENTS    OF    WAVE    REFLEXION    ON 
IMPERMEABLE  SLOPES, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03108 


Field  02— WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 


LIMITING  CONDITION  FOR  STANDING 
WAVE  THEORIES  BY  PERTURBATION 
METHOD, 

Kyoto     Univ.     (Japan).     Disaster     Prevention 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03109 


A  HIGHER  ORDER  THEORY  FOR  SYMMETRI- 
CAL GRAVITY  WAVES, 

Wisconsin   Univ.,  Madison.   Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03110 


ANALYTICAL  APPROACH  ON  WAVE  OVER- 
TOPPING ON  LEVEES, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03U1 


IMPULSE    WAVES    GENERATED    BY    LAND- 
SLIDES, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03U2 


WAVES    GENERATED    BY    A    PISTON-TYPE 
WAVEMAKER, 

Army    Coastal    Engineering    Research    Center, 

Washington,  D.C.  Research  Div. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03113 


PREDICTION    CURVES    FOR    WAVES    NEAR 
THE  SOURCE  OF  AN  IMPULSE, 

Chicago  Univ.,  111.  Dept.  of  Geophysical  Sciences. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03U4 


HYDROLOGIC  ANALYSIS,  NORTH  FORK  ELK 
CREEK, 

Montana  State  Univ.,  Bozeman.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-03145 


FLOOD  OF  JANUARY  1969  NEAR  AZUSA  AND 
GLENDORA,  CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-03152 


TECHNIQUES  AND  EQUIPMENT  REQUIRED 
FOR  PRECISE  STREAM  GAGING  IN  TIDE-A- 
FFECTED FRESH-WATER  REACHES  OF  THE 
SACRAMENTO  RIVER,  CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-03164 

WASHING  AWAY  OF  PHOSPHORUS  AND 
POTASSIUM  FROM  AREAS  DRAINED  FOR 
FORESTRY  AND  TOPDRESSED  AT  DIF- 
FERENT TIMES  OF  THE  YEAR  (ERI  AJAN- 
KOHTINA  ANNETTUJEN  FOSFORIJA 

KALILANNOITTEIDEN  HUUHTOUTUMIS- 

ESTA  METSAOJITUSALUEILTA), 
For  primary  bibliographic  entry  see  Field  05G. 
W72-03237 


WATERSHED  AREAS  CONTRIBUTING  TO  RU- 
NOFF, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-03249 


A  SYSTEMS-ENGINEERING  APPROACH  TO 
THE  PROBLEM  OF  INFLUENCED  RUNOFF  IN 
PLAIN  CATCHMENTS,  BASED  ON  OBSERVA- 
TIONS GAINED  IN  THE  MIRHO-GYOLCS  EX- 
PERIMENTAL AREA, 

Research  Inst,  for  Water  Resources  Development, 
Budapest  (Hungary). 

For  primary  bibliographic  entry  see  Field  02A. 
W72-03253 


A  KINEMATIC  MODEL  OF  SURFACE  RUNOFF 
RESPONSE, 

Agricultural    Research    Service,    Beltsville,    Md. 

Hydrograph  Lab. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03255 


BASE-FLOW  RECESSIONS  AS  AN  INDEX  OF 
REPRESENTATIVENESS  IN  THE  HYDROLOG- 
ICAL  REGIONS  OF  NORTHLAND,  NEW  ZEA- 
LAND, 

Ministry  of  Works,  Whangarei  (New  Zealand). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-03274 


ORIGIN  AND  DISTRIBUTION  OF  THE  FISHES 
OF  HARNEY  BASIN,  OREGON, 

University   of  South  Florida,  Tampa.   Dept.  of 

Biology. 

Peter  A.  Bisson,  and  Carl  E.  Bond. 

Copeia.  1971  (2):  268-281.  Illus.  Map.  1971. 

Identifiers:  Basin,  Distribution,  *Fishes,  Harney, 

•Oregon,  Origin. 

Recently  discovered  evidence  suggests  that  the 
Harney  Basin  fish  fauna  originated  through  2  geo- 
graphically and  chronologically  distinct  invasions 
from  separate  tributaries  to  the  Columbia  River 
system.  Blitzen  River,  the  hydrographically  and 
ecologically  isolated  creeks,  and  the  upland  tribu- 
taries to  Silvies  River  all  contain  populations 
derived  from  the  basin's  Pleistocene  connection 
with  Malheur  River  of  the  Snake  drainage. 
Colonization  of  many  streams  took  place  during 
periods  of  high  precipitation;  isolation  has  resulted 
from  desiccating  trends  since  the  last  glaciation. 
Stream  capture  has  apparently  facilitated  a  secon- 
dary invasion  of  fishes  into  Silvies  River  from 
John  Day  River,  a  tributary  to  the  Columbia,  en- 
tering 218  miles  from  the  mouth  of  the  Columbia. 
This  conclusion  is  supported  by  similarities 
between  several  Silvies  River  and  John  Day  River 
species,  and  by  the  restriction,  within  the  basin,  of 
2  species  to  Silvies  River.  Populations  similar  to 
those  occurring  in  isolated  regions  of  the  Harney 
Basin  also  exist  above  the  barrier  falls  of  the  south 
fork  of  John  Day  River,  but  this  drainage  is  be- 
lieved to  be  another  disrupted  fragment  containing 
descendents  of  a  more  ancient  Columbia  fauna. 
Speculation  regarding  the  sequence  of  dispersal 
throughout  the  Columbia  system  is  aided  by  dis- 
tributional patterns  and  knowledge  of  hydro- 
graphic  history.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03484 


FAT  CYCLES  AND  CONDITION  FACTORS  OF 
ALTAMAHA  RIVER  SHADS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
Richard  J.  Perkins,  and  Michael  D.  Dahlberg. 
Ecology.  52  (2):  359-362.  1971. 
Identifiers:   Alosa-Mediocris,  Alosa-Sapidissima, 
Altamaha,  Condition,  Cycles,  Fat,  Georgia,  On- 
corhynchus,  River,  *Shads. 

The  fat  content  and  'condition  factor'  of  American 
shad  (Alosa  sapidissima)  and  hickory  shad  (A. 
mediocris)  in  the  Altamaha  River  drainage  in 
Georgia  are  analyzed.  The  fat  content  of  these 
anadromous  species  ranged  from  5.1  to  17.8%  for 
American  shad  and  from  3.0  to  12.9%  for  hickory 
shad.  In  contrast  to  Pacific  salmon  (Oncor- 
hynchus),  fat  content  did  not  decrease  with 
distance  upstream,  probably  because  of  the  rela- 
tively short  and  easy  passage.  The  likely  decrease 


in  fat  content  with  spawning  was  not  statistical! 
demonstrable  because  of  the  small  number  < 
spent  individuals  analyzed.  Condition  factor  wi 
not  consistently  related  to  fat  content. -Copy rig] 
1971 ,  Biological  Abstracts,  Inc. 
W72-03485 


A  DEVICE  FOR  DETERMINING  VELOCITY  C 
FLOW  NEAR  THE  SUBSTRATE, 

Commonwealth  Scientific  and  Industrial  Resean 

Organization,  Redcliffe  (Austrialia).  Div.  of  Fish 

ries  and  Oceanography. 

J.  K.  Brundritt. 

Limnol  Oceanogr.  16(1):  120-123.  Illus.  1971. 

Identifiers:  Determining,  Device,  Flow,  Pressui 

Sensor,  Substrate,  Velocity. 

The  design,  construction,  operation,  and  p< 
formance  of  a  device  for  measuring  flow  in  a  2-m 
layer  of  water  are  described.  Within  the  flown 
ter,  a  ball  in  a  variable-aperture  microflowtube  i 
serted  between  2  openings  of  a  differential-pn 
sure  sensing  heat  indicates  flow  velocities  of  2- 
cm/sec  in  freshwater  and  5-35  cm/sec  in  seawate 
-Copyright  1971 ,  Biological  Abstract,  Inc. 
W72-03497 


THE  FEASIBILITY  OF  USING  CONTINUO 
DYE  INJECTION  FOR  UNDERWATER  FLO 
VISUALIZATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Mechanii 

Engineering. 

Alan  M.Hale. 

Limnol  Oceanogr.  16(1):  124-129.  Illus.  1971. 

Identifiers:    Dye,    Feasibility,    Flow,    Injectu 

Structure,    Thermocline,    Under,    Visualizatk 

Water. 

The  feasibility  of  using  dye,  continuously  injeci 
below  water  surface,  for  flow  visualization  is 
sessed.  Qualitative  assessment  of  ambient  turl 
lence  can  be  made,  and  with  refinements 
technique,  quantitative  assessments  will  be  ( 
tainable.  The  thermocline  structure  can  be  stud 
by  this  approach,  and  it  may  be  the  only  appro; 
that  will  lead  to  an  understanding  of  cert 
phenomena  occurring  in  this  region. -Copyri 
1971 ,  Biological  Abstracts,  Inc. 
W72-03498 


2F.  Groundwater 


DEPTH   TO   BASE   OF   POTABLE   WATER 
THE  FLORIDAN  AQUIFER, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-02953 


HYDROGEOLOGY  OF  THE  NORTHE 
YENISEY  REGION  (GIDROGEOLOGI 
YENISEYSKOGO  SEVERA), 

Nauchno-Issledovatelskii   Institut  Geologii   A 

tiki,  Leningrad  (USSR). 

G.D.Ginsburg. 

Sbornik  statey  po  gidrogeologii  i  geotermii,  Ni 

Nauchno-Issledovatel'skiy  Institut  Geologii  A 

tiki,  Leningrad,  1969.  136  p. 

Descriptors:  "Hydrogeology,  *Geothermal 
dies,  *Borehole  geophysics,  'Geochemistry,  *1 
mafrost,  Natural  resources,  Drilling,  Water  ty| 
Water  analysis,  Water  chemistry,  Groundwa 
Mineral  water,  Springs,  Brines,  Salinity,  Roi 
Metals,  Temperature,  Pressure,  Hyd 
processes. 

Identifiers:    "USSR,    'Siberia,    *Yenisey    Ri 
•Tectonics,     *Glaciology,     Mineralization, 
deposits,  Nickel,  Zinc,  Aureoles. 

This  collection  of  17  papers  is  devoted  to  a  st 
of  the  hydrogeology  and  geothermal  condition 
the  Lower  Yenisey  Region,  which  includes 
Taimyr  National  District,  the  Ust'-Yenisey  a 
sian  basin,  the  Anabar  hydrogeological  massif, 
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northwest  part  of  the  Tunguska  artesian  basin,  and 
the  Turukhansk  and  Khantayka  hydrogeological 
regions.  A  wide  range  of  problems  is  examined. 
These  include:  (1)  groundwaters  of  the  Ust'- 
Yenisey  Basin;  (2)  mineral  waters  of  the  Norilsk 
region;  (3)  brines  of  the  Turukhansk  region;  (4) 
temperature  of  the  perennially  frozen  rocks  of 
northwest  Siberia,  the  Middle  Ob  region,  and  the 
Taimyr  Depression;  (5)  permafrost  and  its  relation 
to  tectonic  structures  in  the  Ust'-Yenisey  Basin; 
(6)  tectonic  structures  and  their  importance  in  the 
heat  distribution  of  rocks  in  the  northwest  regions 
of  the  Siberian  Platform;  and  (7)  role  of  tectonic 
fracturing  in  the  formation  of  taliks  (thawed  areas 
within  the  Permafrost)  in  the  Talnakh  and  Ok- 
tyabr'skoye  deposits.  A  number  of  methods  are 
given  for  finding  the  mineral  and  energy  resources 
of  the  area,  including;  (1)  a  hydrogeochemical 
method  of  prospecting  for  ore  deposits  in  the 
Norilsk  region;  (2)  a  hydrochemical  method  of 
searching  for  copper  and  nickel  sulfide  deposits  in 
the  northwest  part  of  the  Siberian  Platform;  and 
(3)  a  capillary-luminescence  method  of  analyzing 
water-dissolved  organic  matter  in  estimating  the 
oil  and  gas  reserves  of  local  structures.  The  con- 
cluding paper  examines  the  formation  of  crystal 
hydrates  of  natural  gases  in  the  earth's  interior  and 
the  possible  geochemical  and  hydrodynamic  con- 
sequences of  this  process.  The  text  material  is  in- 
tended for  use  by  geologists,  hydrogeologists, 
geochemists,  and  glaciologists.  (Josefson-USGS) 
W72-03063 


ARTESIAN  BASINS  OF  SOUTHERN  KAZAKH- 
STAN  (ARTEZIANSKIYE  BASSEYNY  YUZH- 
NOGO  KAZAKHSTANA), 

Akademiya  Nauk  Kazakhskoi  SSR,  Alma-Ata.  In- 

stitut  Gidrogeologii  i  Gidrofiziki. 

U.  M.  Akhmedsafin,  M.  Sh.  Batabergenova,  M. 

Kh.  Dzhabasov,  S.  Zh.  Zhaparkhanov,  and  A.  V. 

Solntsev. 

Izdatel'stvo  'Nauka',  Alma-Ata,  USSR,  1968.  122 

P- 

Descriptors:  'Confined  water,  *Artesian  wells, 
•Groundwater,  'Groundwater  basins,  Ground- 
water recharge,  Groundwater  movement, 
Aquifers,  Hydrogeology,  Structural  geology, 
Geologic  formations,  Geologic  time,  Salinity, 
Salts,  Ions,  Water  quality,  Chemical  analysis, 
Sampling,  Water  resources,  Pressure,  Boreholes. 
Identifiers:  "USSR,  "Kazakhstan,  'Artesian 
basins,  Mineralization,  Tectonics. 

Artesian  waters  confined  to  bedrock  complexes  of 
varying  lithological  age  in  artesian  basins  of 
Southern  Kazakhstan  were  examined  in  terms  of 
their  physico-geographic  characteristics,  regional 
distribution,  source,  movement,  and  discharge. 
Particular  attention  is  given  to  establishing  dis- 
tribution patterns  for  their  depths  of  occurrence, 
limits  of  pressure,  mineralization  and  chemical 
composition.  The  thickness  of  the  aquifers  varies 
between  20  and  700  m  and  the  depth  of  ground- 
water occurrence,  between  20  and  3,000  m.  De- 
pending upon  the  lithological  composition  of  the 
rocks,  aquifer  productivity  varies  between  0.5  and 
100  liter/sec.  Groundwater  mineralization  is 
generally  0.5-1.0  g/liter,  and  only  occasionally 
does  it  reach  5-10  g/liter  or  more.  Public  ground- 
water resources  are  3.3  trillion  cu  m  and  the  rate  of 
aquifer  recharge  is  3.0  billion  cu  m/yr  or  90  cu 
m/sec.  Basin  distribution  of  estimated  artesian- 
water  resources  is  as  follows:  Kyzyl  Kum— 1.42 
trillion  cu  m  or  7  million  cu  m/sq  km;  Kopa-Ili  - 
394  billion  cu  m  or  20  million  cu  m/sq  km;  Muyun- 
Kum  -744  billion  cu  m  or  5  million  cu  m/sq  km; 
Sary  Su-Betpak-Dala  -25  billion  cu  m  or  0.5  mil- 
lion cu  m/sq  km;  Turgay  -94.5  billion  cu  m  or  3 
million  cu  m/sq  km;  and  Balkhash  -176  billion  cu 
m  or  2  million  cu  m/sq  km.  The  highest-quality  ar- 
tesian waters  (about  600  billion  cu  m)  are  concen- 
trated in  the  artesian  basins  of  piedmont  depres- 
sions, where  conditions  are  favorable  for  their  ex- 
tensive utilization,  primarily  for  irrigation.  (Josef- 
son-USGS) 
W72-03064 


GROUNDWATERS  OF  THE  UST'-YENISEY 
BASIN  (O  PODZEMNYKH  VODAKH  UST'- 
-YENISEYSKOY  VPADINY), 

Nauchno-Issledovatelskii  Institut  Geologii  Ark- 
tiki,  Leningrad  (USSR). 

G.  D.  Ginsburg,  G.  A.  Ivanova,  M.  Kh.  Sapir,  Ye. 
G.  Bro,  and  Ju.  V.  Fedorov. 

In:  Gidrogeologiya  Yeniseyskogo  severa,  Sbornik 
statey  po  gidrogeologii  i  geotermii,  No  1, 
Nauchno-Issledovatel'skiy  Institut  Geologii  Ark- 
tiki,  Leningrad,  p  6-23,  1969.  1 1  fig,  5  tab,  12  ref. 

Descriptors:  'Hydrogeology,  'Groundwater, 
•Geologic  formations,  'Rocks,  'Aquifer  charac- 
teristics, Porosity,  Permeability,  Specific  yield, 
Geologic  time,  Permafrost,  Frozen  ground,  Natu- 
ral resources,  Water  chemistry,  Carbonates, 
Bicarbonates,  Chlorides,  Organic  matter,  Pres- 
sure, Temperature,  Histograms. 
Identifiers:  *USSR,  *Siberia,  'Yenisey  River, 
'Mineralization,  Hydrocarbons,  Sodium  car- 
bonate, Bromine,  Iodine. 

The  porosity,  permeability,  groundwater  composi- 
tion, and  gas-bearing  formations  of  Jurassic  and 
Cretaceous  deposits  of  the  Ust'-Yenisey  Basin 
were  examined  on  the  basis  of  data  obtained  from 
research  drilling  conducted  in  1962-68.  No  single 
trend  in  the  change  of  groundwater  mineralization 
with  depth  or  by  area  was  established.  Peak 
mineralization  values  (23  g/liter)  were  associated 
with  the  occurrence  of  Paleozoic  aquifers,  which 
extend  to  a  depth  of  200-300  m.  A  decrease  in 
mineralization  with  an  increase  in  depth  from  300 
to  800  m  was  presumed  to  be  due  to  paleogeo- 
graphic  conditions  in  the  Pliocene-Quaternary 
period.  Sodium  carbonate  waters,  confined  to  gas- 
bearing  anticlinal  structures,  were  associated  with 
the  destruction  of  hydrocarbon  beds.  The 
presence  of  bicarbonates  was  considered  as  a  sign 
of  oil  and  gas  reserves.  Higher  bromine  and  iodine 
concentrations  were  found  in  the  rocks  of  marine 
origin.  A  relationship  was  established  between  the 
iodine  content  and  the  content  of  organic  carbon  in 
the  silt-clay  rocks  of  both  the  marine  and  continen- 
tal deposits.  The  discovery  of  high  concentrations 
of  iodine  within  the  Rassokhinskiy  ridge  may  in- 
dicate the  presence  of  oil  and  gas  reserves  in  the 
eastern  part  of  the  Ust'-Yenisey  Basin.  (Josefson- 
USGS) 
W72-03065 


MINERAL  WATERS  OF  THE  NORILSK  RE- 
GION (MINERAL'NYYE  VODY  NORIL'SKOGO 
RAYONA), 

Nauchno-Issledovatelskii   Institut   Geologii   Ark- 
tiki,  Leningrad  (USSR). 
V.  I.  Vozhov. 

In:  Gidrogeologiya  Yeniseyskogo  severa,  Sbornik 
statey  po  gidrogeologii  i  geotermii.  No  1, 
Nauchno-Issledovatel'skiy  Institut  Geologii  Ark- 
tiki,  Leningrad,  p  33-44,  1969.  2  fig,  12  tab,  5  ref. 

Descriptors:  'Hydrogeology,  'Mineral  water, 
♦Water  types,  'Water  utilization,  Geologic  forma- 
tions, Geologic  time,  Water  chemistry,  Chemical 
analysis,  Alkaline  water,  Saline  water,  Brines, 
Salinity,  Sulfates,  Chlorides,  Sulfides,  Gases, 
Nitrogen,  Methane,  Springs,  Boreholes. 
Identifiers:  'USSR,  'Siberia,  'Yenisey  River, 
•Mineralization,  Iodine,  Bromine,  Balneology, 
Balneotherapy. 

Hydrogeological  investigations  were  conducted  in 
1964-66  in  the  vicinity  of  Norilsk  (Krasnoyarsk 
Territory)  to  study  and  classify  the  mineral  waters 
of  the  region  and  to  determine  their  formation  con- 
ditions and  the  prospects  of  their  utilization.  The 
presence  of  three  balneological  groups  of  mineral 
waters  was  established:  (1)  sulfate  and  chloride; 
(2)  sulfide;  and  (3)  iodine  and  bromine.  Four  new 
types  of  mineral  waters  were  identified  and 
described:  (1)  the  Talnakh  sodium-sulfate,  al- 
kaline-earth water  with  a  mineralization  of  about  4 
g/liter;  (2)  the  Kharayelakh  weakly  sulfide,  iodine- 
bromine,  sodium-chloride,  alkaline-earth  water 
with  a  mineralization  of  13.7  g/liter;  (3)  the  Gre- 
myaka  bromine,  nitrogen-methane,  sodium- 
chloride,  alkaline-earth  water  with  a  mineraliza- 


tion of  5.8  g/liter;  and  (4)  the  Val'ka  bromine,  sodi- 
um- and  calcium-chloride  water  with  a  mineraliza- 
tion of  21.6  g/liter.  Although  the  mineral  waters  of 
the  region  are  not  presently  being  exploited  for 
medicinal  purposes,  their  use  is  recommended 
both  from  the  economic  and  therapeutic  stand- 
point. (Josefson-USGS) 
W72-03066 


SUMMARY  OF  HYDRAULIC  TESTING  IN  AND 
CHEMICAL  ANALYSES  OF  WATER  SAMPLES 
FROM  DEEP  EXPLORATORY  HOLES  IN  LIT- 
TLE  FISH   LAKE,   MONITOR,   HOT   CREEK, 
AND  LITTLE  SMOKY  VALLEYS,  NEVADA, 
Geological  Survey,  Denver,  Colo. 
G.  A.  Dinwiddie,  and  L.  J.  Schroder. 
Available  from  NTIS,  Springfield,  Va.,  22151  - 
$3.00  printed  copy,  $0.95  microfiche.  Geological 
Survey  Report  USGS-474-90,  1971.  70  p,  16  fig,  21 
tab,  16  ref.  AEC  Agreement  No  AT  (29-2)-474. 

Descriptors:   •Boreholes,  *Hydraulic  properties, 

•Deep  wells,  *Testing,  Nevada,  Water  chemistry, 

Flow     nets,     Groundwater     movement,     Test 

procedures,   Alluvium,   Transmissivity,    Logging 

(Recording),   Potentiometric  level,   Water  table, 

Nevada. 

Identifiers:  Railroad  Valley  (Nev). 

A  summary  is  given  of  data  obtained  from  hydrau- 
lic testing  in  deep  exploratory  holes  in  central 
Nevada.  The  testing  and  analyses  are  in  support  of 
the  AEC's  underground  nuclear  testing  program. 
Valley  fill  of  Quaternary  and  Tertiary  age,  vol- 
canic rock  (tuff  and  rhyolite)  of  Tertiary  age,  and 
carbonate  rock  (dolomite)  of  Paleozoic  age  are 
penetrated  by  boreholes  that  range  in  depth  from 
2,963  ft  (903  m)  to  7,978  ft  (2,432  m).  The  tests 
were  designed  to  determine  vertical  variations  in 
head,  transmissivity,  hydraulic  characteristics  for 
certain  lithologic  zones,  chemical  quality  of  water 
in  selected  intervals  of  the  boreholes,  and,  particu- 
larly, o  improve  ability  to  predict  direction  and 
velocity  of  groundwater  movement.  Water-level 
contours  indicate  the  flow  pattern  of  groundwater 
generally  is  southeastward  from  Little  Fish  Lake 
Valley,  Hot  Creek  Valley,  and  Little  Smoky  Val- 
ley into  Railroad  Valley,  but  much  of  the  flow 
from  one  valley  to  another  is  limited  to  narrow,  in- 
terconnecting canyons  containing  alluvium. 
Chemical  and  spectrograph^  analyses  are  given 
for  water  samples  obtained  from  several  intervals 
in  1 1  test  borings.  (Lang-USGS) 
W72-03067 


INFLUENCE  OF  MINERALOGY  AND 
MICROORGANISMS  ON  IRON  AND  SULFIDE 
CONCENTRATIONS  IN  GROUNDWATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02K. 

W72-03147 


WATER-LEVEL  CHANGES  IN  THE  PERMIAN 
CAPITAN  AQUIFER,  EDDY  AND  SOUTHERN 
LEA  COUNTIES,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  N.  Mex. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-03155 


COLLECTIVE  ADJUSTMENT  OF  THE 
PARAMETERS  OF  THE  MATHEMATICAL 
MODEL  OF  A  LARGE  AQUIFER, 

Arizona   Univ.,   Tucson.   Hydrology   and   Water 

Resources  Interdisciplinary  Program. 

R.  E.  Lovell. 

Arizona     University     Technical     Reports     on 

Hydrology  and  Water  Resources,  No  4,  June  1971. 

87  p,  3  fig,  4  tab,  19  ref,  2  append.  OWRR  B-007- 

ARIZ(19). 

Descriptors:  *Groundwater  movement,  'Mathe- 
matical models,  'Aquifers,  'Systems  analysis, 
•Computer  programs.  Input-output  analysis, 
Hydrogeology,  Aquifer  characteristics,  Water 
levels,  Water  yield.  Storage  coefficient,  Transmis- 
sivity, Time. 
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Field  02— WATER  CYCLE 
Group  2F — Groundwater 


Identifiers:  *Unconfined  aquifer. 

The  problem  of  evaluating  the  parameters  of  a 
mathematical  model  of  an  unconfined  aquifer  is 
examined  with  a  view  toward  development  of  au- 
tomated or  computer-aided  methods.  A  formula- 
tion is  presented  in  which  subjective  confidence 
ranges  for  each  of  the  model  parameters  are  quan- 
tified and  entered  into  an  objective  function  as 
linear  penalty  functions.  Parameters  are  then  ad- 
justed by  a  procedure  which  seeks  to  reduce  the 
model  error  to  acceptable  limits.  A  digital  com- 
puter model  of  the  Tucson  basin  aquifer  is  adapted 
and  used  to  illustrate  the  concepts  and  demon- 
strate the  method.  (Woodard-USGS) 
W72-03167 


HYDROGEOLOGIC  CONSIDERATIONS  IN 
LIQUID  WASTE  DISPOSAL,  WITH  A  CASE 
STUDY  IN  SOUTHEASTERN  WISCONSIN, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-03181 


APPLICATION   OF  THE   GRAVITY   METHOD 

TO  THE  DETERMINATION  OF  HIGH-LEVEL 

GROUND-WATER      BOUNDARIES      IN      THE 

PAHALA-PUNALUU  SECTIONS  OF  THE  KAU 

DISTRICT,  HAWAII, 

Hawaii  Univ.,  Honolulu. 

R.D.  Huber. 

University    of    Hawaii,    MS    Thesis,    September 

1970.  41  p,  11  fig,  4  tab,  21  ref,  2  append.  OWRR- 

B-015-HK3). 

Descriptors:  "Underground,  "Gravity,  Logging, 
Density,  Porosity,  Hawaiian  Islands,  "Ground- 
water, Geological  surveys. 

A  gravity  survey  of  the  Pahala-Punaluu  sections  of 
the  Kau  District  has  revealed  several  deep-seated 
bodies.  The  bodies  at  Pahala  and  the  Pahala 
Dump-Southeast  Pahala  profiles  are  too  deep  to 
affect  the  water-table  configuration  at  Pahala.  The 
other  body  at  Punaluu  is  near  the  surface  and  may 
affect  the  water-table  configuration  at  Punaluu. 
This  gravity  survey  does  not  negate  or  change  any 
of  the  conclusions  reported  by  Adams,  et  al., 
(1970)  regarding  the  Kolea  and  Pahala  Dump  bar- 
riers. 
W72-03184 


INVESTIGATION  OF  THE  USE  OF  CHLORIDE 
FROM  PRECIPITATION  AS  A  GROUND 
WATER  TRACER, 

Montana  Univ.,  Bozeman.  Joint  Water  Resources 
Research  Center. 
M.K.Botz. 

Montana  Water  Resources  Research  Center,  Ter- 
mination Report,  (1971).  5  p,  5  ref.  OWRR  A-035- 
MONT(l). 

Descriptors:  "Groundwater,  "Tracers,  "Hydrolog- 
ic  cycle,  Chlorides. 

The  objectives  of  this  study  were  to  determine  if 
chloride  ions  in  precipitation  were  a  suitable  tracer 
in  the  hydrologic  cycle  and  to  determine  if  varia- 
tions in  the  input  of  chloride  into  a  watershed  by 
precipitation  could  be  correlated  with  changes  in 
chloride  concentrations  in  streams,  springs,  and 
wells  in  the  watershed.  The  sorption  and  dissolu- 
tion of  chloride  from  rocks  in  a  granitic  intrusive 
environment  was  to  be  examined,  as  was  the  in- 
teraction of  clays  and  chloride  ions.  Of  particular 
interest  was  the  possibility  of  tracing  a  'pulse'  of 
chloride  ions  from  a  precipitation  event  through 
the  hydrologic  system.  The  study  indicated  that 
tracing  of  chloride  ions  in  precipitation  through  a 
small  portion  of  a  watershed  is  impractical.  Deter- 
mination of  the  concentration  and  volume  of  the 
pulse  is  not  simple.  Added  to  this  difficulty  is  the 
interference  of  man  via  sewage  effluent,  road  salt, 
etc.  To  relate  the  chloride  input  to  the  chloride  out- 
put would  require  an  extensive  sampling  net  and  a 
relatively  undisturbed  environment.  The  technique 


thus  appears  to  have  limited  application.  (Holje- 

Montana) 

W72-03187 


FLUCTUATION  OF  WATER  TABLE  OF  SHAL- 
LOW GROUNDWATER  OF  PADDY  FIELDS  IN 
THE  DOWNSTREAM  BASIN  OF  THE  AYA 
RIVER, 

Kagawa  Univ.,  Takamatsu  (Japan).   Faculty  of 
Agriculture. 
K.  Fukuda. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  55-69,  1970.  7  fig,  4  tab,  7  ref. 

Descriptors'.  "Water  level  fluctuations,  "Water  ta- 
ble,    "Irrigation     practices,     Precipitation     (At- 
mospheric), Irrigated  land,  Soil-water-plant  rela- 
tionships, Temperature,  Water  temperature. 
Identifiers:  Japan,  Paddy  fields. 

Water-level  fluctuations  have  been  studied  since 
1964  in  irrigated  paddy  fields  in  the  basin  of  the 
Aya  River,  Japan.  Water  levels  are  measured  daily 
in  51  domestic  wells.  Water  levels  were  statisti- 
cally related  to  height  above  sea  level,  distance 
from  the  head  of  the  alluvial  fan,  water  tempera- 
ture, air  temperature,  and  precipitation.  (See  also 
W72-03247)  (Knapp-USGS) 
W72-03252 


EXTRAPOLATION  OF  RESULTS  ABOUT 
WATERLEVEL  CHANGES  IN  FISSURED  CAR- 
BONATE ROCKS, 

Research  Institute  for  Water  Resources  Develop- 
ment, Budapest  (Hungary). 
I.  Sarvary. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  631-636,  1970.  5  fig. 

Descriptors:        "Water        level        fluctuations, 

"Withdrawal,  "Mine  drainage,  "Aquifers,  "Karst, 

Groundwater  movement,   Drawdown,   Statistical 

methods. 

Identifiers:  Hungary,  Carbonate  aquifers. 

In  a  large  experimental  area,  the  water-bearing 
formations  are  generally  fissured  rocks,  chiefly 
different  types  of  dolomites  and  limestone.  The 
water-level  fluctuates  according  to  the  annual  and 
multi-annual  periodicity  of  precipitation  and  infil- 
tration. A  relationship  was  found  to  exist  between 
the  magnitude  of  the  water-level  movement  and  its 
absolute  altitude.  Using  a  graphical  correlation  it 
was  possible  to  separate  the  effect  of  meteorologi- 
cal factors  from  the  influence  of  human  inter- 
ference (from  the  effect  of  withdrawal  due  to  min- 
ing operations).  (See  also  W72-03247)  (Knapp- 
USGS) 
W72-03276 


A     NEWLY     DEVELOPED     GROUNDWATER 
LYSIMETER  FOR  MEASURING 

EVAPOTRANSPIRATION    FROM    DIFFERENT 
GROUNDWATER      LEVELS     IN     A     SMALL 
CATCHMENT   AREA   OF   THE   NORTH   GER- 
MAN COASTAL  REGION, 
Kiel  Univ.  (West  Germany). 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03277 


A  RATIONAL  APPROACH  TO  GROUND- 
WATER INVESTIGATIONS  IN  REPRESENTA- 
TIVE BASINS, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
D.  W.  Lawson. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 


tional Association  of  Scientific  Hydrology  Publ 
cation  No  96,  p  652-666,  1970.  5  fig,  1  tab,  25  ref. 

Descriptors:         "Demonstration         watershed 

"Hydrogeology,        "Groundwater       movemen 

"Water     balance,     Water     yield,     Piezometer 

Hydraulic     conductivity,     Recharge,     Discharj 

(Water). 

Identifiers:  "Representative  basins,  "Canada. 

A  rational  approach  to  groundwater  investigatioi 
in  representative  basins  consists  of  three  interr 
lated  parts:  a  flow  system  analysis;  a  groundwat 
storage  analysis;  and  an  analysis  of  tl 
mechanisms  of  groundwater  recharge  ai 
discharge.  The  application  of  the  approach  is  illu 
trated  by  an  investigation  of  the  groundwater  flo 
systems  in  the  crystalline  rocks  of  the  Trappii 
Creek  Representative  Basin,  centrally  located 
the  Okanagan  Highland,  a  highly  dissected  plate; 
in  the  Southern  Interior  Plateau  of  British  Colui 
bia,  Canada.  (See  also  W72-03247)  (Knapp-USG! 
W72-03279 


METHOD  TO  DETERMINE  THE  ABSORBI 
DOSE  OF  NATURAL  RADIOACTIVITY  IN  TJ 
DERGROUND  WATERS  (IN  RUSSIAN), 

Kiev  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03320 


2G.  Water  in  Soils 


MOISTURE  MOVEMENT  IN  A  HORIZONS 
SOIL  COLUMN  UNDER  THE  INFLUENCE  ( 
AN  APPLIED  PRESSURE, 

Stanford  Univ.,  Calif.  Dept  of  Civil  Engineering. 
W.  Yeh. 

Available  from  NTIS  as  PB-205  443,  $3.00  in  par. 
copy,  $0.95  in  microfiche.  Stanford  University  E 
partment  of  Civil  Engineering  Technical  Rep< 
No  77,  March  1967.  119  p,  47  fig,  6  tab,  71  ref 
append.  EPA  Program  16060—03/67.  USPI 
Research  Grant  WP-00246. 

Descriptors:  "Soil  water  movement,  "Hydrosta 
pressure,  "Saturated  flow,  "Unsaturated  flo 
Statistical  methods,  Theoretical  analysis,  Mo< 
studies,  Computer  programs,  Systems  analys 
Input-output  analysis,  Darcys  law,  Capillary  i 
tion,  Permeability,  Infiltration,  Flow  char; 
teristics. 

Identifiers:  Flow  equations,  Pressure  effec 
Homogeneous  soils. 

The  horizontal  movement  of  moisture  in  unsa 
rated  homogeneous  soil  is  described  by  the  dif 
sion  equation  for  particular  boundary  conditio 
The  problem  under  consideration  is  that 
horizontal  moisture  movement  in  a  semi-infin 
column  of  homogeneous  soil  initially  at  a  unifo 
moisture  content  and  with  flow  introduced  unde 
certain  applied  constant  pressure  at  one  end.  1 
soil-water  system  is  subdivided  into  saturated  a 
unsaturated  zones.  The  liquid  pore  pressure  in 
saturated  zone  varies  linearly  with  distance  fr< 
the  applied  pressure  at  the  soil  face  to  the  critic 
suction  value  at  the  interface  between  the  sa 
rated  and  unsaturated  zones.  A  theoretical  so 
tion  was  obtained  by  combining  Darcy's  equati 
with  a  modified  diffusion  equation  that  accounl 
for  the  moving  interface  between  the  two  zon 
The  nonlinear  partial  differential  equation 
difussion  is  transformed  to  a  nonlinear  ordim 
differential  equation  and  a  numerical  procedi 
for  its  solution  is  presented.  Simplified  flow  eq 
tions  assuming  complete  saturation  to  the  wett 
from  and  their  solutions  are  presented  and  cc 
pared  with  the  more  rigorous  approach.  (Wooda 
USGS) 
W72-02970 


INFLUENCE    OF    HYDRAULIC    PROPERT1 
OF  SOIL  ON  PRE-GERMINATION  WATER  / 
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WATER  CYCLE— Field  02 
Water  in  Soils— Group  2G 


SORPTION       BY       RAPESEED       (BRASSICA 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science. 

I  F  Shaykewich,  and  John  Williams. 

igronJ.  63  (3):  454-457.  1971. 

Identifiers:  Adsorption,  Brassica-Napus-D,  Oer- 

nination,  Hydraulic,  Pre,  Rape-D,  Seed,  Soil. 

[n  all  seed  densities  and  geometries,  water  absorp- 
tion rate  was  reduced  with  each  decrease  in  water 
potential.  Hydraulic  conductivity  had  an  important 
influence  on  the  water  adsorption  process.  Soil 
water  potential  at  which  soil  hydraulic  conductivi- 
ty became  important  was  dependent  upon  seed 
density  and  geometry  and  was  associated  with 
hydraulic  conductivity-water  content  relation  of 
the  seed.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02982 


ECOLOGICAL    STUDIES    OF    THE    VEGETA- 
TION OF  THE  SUDAN:  III.  THE  EFFECT  OF 
SIMULATED    RAINFALL    DISTRIBUTION    AT 
DIFFERENT  ISOHYETS  ON  THE  REGENERA- 
TION OF  ACACIA  SENEGAL  (L.)  WILLD.  ON 
CLAY  AND  SANDY  SOILS, 
Khartoum  Univ.  (Sudan).  Dept.  of  Botany. 
M.  Obeid,  and  A.  Seif  El  Din. 
J  Appl  Ecol.  8  (1):  203-209.  Illus.  1971. 
Identifiers:  Acacia-Senegal-D,  Clay,  Distribution, 
Ecological,    Frequency,    Germination,    Intensity, 
Isohyets,  Rainfall,  Regeneration,  Sandy,  Shower, 
Simulated,  Soils,  *Sudan,  'Vegetation. 

Acacia  Senegal  has  been  unable  to  regenerate  suc- 
cessfully under  low  rainfall  conditions  in  the 
northern  part  of  the  gum  belt  in  the  Sudan.  The  ef- 
fect of  the  temporal  distribution  of  rainfall,  at  dif- 
ferent simulated  isohyets  in  the  2  major  soil  types 
in  the  gum  belt,  on  the  emergence  and  establish- 
ment of  the  seed  of  A.  Senegal  was  investigated.  In 
both  clays  and  sands  the  germination  of  seed  is  a 
direct  function  of  the  amount  of  simulated  rainfall. 
However,  in  clays,  the  seeds  require  a  higher  rain- 
fall to  give  the  same  performance  they  show  in 
sands.  In  addition,  it  is  not  only  the  total  amount  of 
rainfall  that  controls  germination  but  the  intensity 
and  frequency  of  the  showers  are  important  fac- 
tors in  determining  whether  a  seed  will  germinate 
or  not.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03000 


ECOLOGICAL    STUDIES    OF    THE    VEGETA- 

TION  OF  THE  SUDAN:  II.  THE  GERMINATION 

OF      SEEDS      AND      ESTABLISHMENT      OF 

SEEDLINGS      OF     ACACIA      SENEGAL      (L.) 

WILLD.  UNDER  CONTROLLED  CONDITIONS 

IN  THE  SUDAN, 

Gum.  Research  Div.,  El  Obeid  (Sudan). 

A.  Seif  El  Din,  and  M.  Obeid. 

J  Appl  Ecol.  8(1):  191-201.  Illus.  1971. 

Identifiers:         Acacia-Senegal-D,        Controlled, 

Ecological,      Germination,      Insect,      Millipede, 

Moisture,   Mulch,   Predation,    Seedlings,    Seeds, 

'Soil,  'Sudan,  Temperature,  Under,  Vegetation. 

The  germination,  emergence  and  subsequent 
establishment  of  the  seed  of  Acacia  Senegal  was 
studied  under  conditions  simulating  the  land  use 
practices  followed  in  the  natural  habitat  of  this 
species  in  Kordofan  Province  of  the  Sudan.  A  high 
proportion  (84%)  of  the  seed  of  this  species  is 
destroyed  before  or  at  the  time  of  germination. 
The  early  stage  is  very  vulnerable  to  destruction. 
The  large  insect  and  millipede  populations  which 
appear  at  the  time  of  seed  germination  are  among 
the  most  important  factors  contributing  to  seedling 
mortality.  The  high  soil  temperature  and  the  low 
soil  moisture  that  prevail  during  the  dry  season 
(Oct. -May)  seem  to  piay  an  important  role  in  sub- 
sequent seedling  mortality.  The  change  that  a  seed 
will  produce  an  established  plant  is  much  lower 
under  natural  conditions  than  on  cultivated  lands. 
In  the  former  only  1.3%  of  the  seed  produced 
established  plants  that  survived  up  to  the  3rd  rainy 
season,  while  in  the  latter  about  4.5%  of  the  seeds 
were  able  to  do  so.  A  thick  covering  of  mulch  in- 


duces seedling  mortality  by  preventing  the  ger- 
minating seed  from  reaching  the  soil  surface.  In 
open  habitats  mortality  is  affected  by  climatic  con- 
ditions and  insect  predators.  On  the  other  hand,  a 
moderate  to  light  mulch  provides  better  conditions 
for  seed  germination  and  establishment  probably 
through  conservation  of  soil  moisture. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03001 


A  STUDY  OF  THE  EFFECTS  OF  PLOWING 
DEPTH  AND  NITROGEN  AND  PHOSPHORUS 
FERTILIZERS  ON  THE  YIELD  OF  CORN 
GROWN  ON  THE  REDDISH-BROWN  FOREST 
SOIL  OF  BANEASA, 

Institutul  Agronomic,  Bucharest  (Rumania). 
S.  Dimancea,  and  Ionica  Budoi. 
Lucrari  Stiint  Inst  Agron  'N  Balcescu'  Sera.  12: 
131-141.  1969.  (English,  French  and  Russian  sum- 
maries. 

Identifiers:  Baneasa,  Brown,  Corn-M.  Depth,  Fer- 
tilizers, Forest,  Grown,  Nitrogen,  Phosphorus, 
Plowing,  Reddish,  Romania,  'Soil,  Yield. 

The  effects  of  soil  plowing  at  25  and  35  cm  depth 
and  the  supply  of  moderate  (N64,  N96)  and  high 
rates  of  N  and  K  (N96P64,  N128P96)  to  'HD-311' 
hybrid  corn  were  investigated  in  1962,  1964  and 
1965.  There  was  no  difference  between  the  yields 
when  the  soil  was  plowed  in  summer  at  25  or  35  cm 
depth  and  the  crops  were  given  moderate  or  high 
rates  of  N  and  P.  The  amount  of  water  accumu- 
lated in  the  soil  was  not  affected  by  the  plowing 
depth  but  by  the  amount  of  rainfall  during  the 
season.  Similarly,  the  amount  of  nitric  N  under 
corn  was  affected  only  by  the  rates  of  N  supplied 
in  the  spring  and  not  by  the  plowing  depth. 
Because  of  the  high  amounts  of  assimilable  N  ac- 
cumulated in  the  soil  under  the  preceding  crop  and 
because  of  the  P  stored  along  the  years  following 
the  application  of  superphosphate,  the  N  and  P 
supplied  to  corn  did  not  increase  yield. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-030U 


Terschelling.  The  Zwanewater  was  investigated  by 
Redeke  around  1900.  This  dune  water  has  a  large 
surface     and     is     strongly     colored     bluegreen 
throughout   the   year  by   numerous   filamentous 
bluegreen  algae.  02  saturation  is  high  with  tempo- 
rary supersaturations.  Bottom  vegetation  is  absent 
now,  but  in  1900  Characeae  and  Potamogeton  sp. 
covered  the  bottom  on  many  places.  The  water 
became  more  eutxophic  in  the  course  of  years, 
probably  by  the  presence  of  breeding  birds.  This 
resulted  in  development  of  numerous  algae  and  the 
disappearance  of  Chara  and  Potamogeton.  The 
water  is  rich  in  lime.  The  depth  is  less  than  1  or  2 
m.  De  Muy  is  located  in  the  dunes  of  the  Wadden 
Island  Texel.  The  water  is  clear  and  there  is  a  bot- 
tom vegetation  of  Chara  sp.  and  Fontinalis  an- 
tipyretica.  Plankton  is  rich  in  species  with  many 
bottom  forms.  The  water  is  fresh  and  rich  in  lime. 
The  depth  is  less  than  1  or  2  m.  In  the  dunes  of  het 
Oerd  on  the  Wadden  island  Ameland,  2  very  shal- 
low waters  are  located  near  each  other.  During 
long  lasting  rains  it  forms  one  waterbody.  Both 
waters  have  a  dense  vegetation  of  waterplants, 
with  Potamogeton  natans,  Polygonum  amphibium, 
mosses  (Acrocladium),  Characeae  and  many  fila- 
mentous green  algae.  The  water  is  rich  in  lime  and 
fresh.  Chlorid,  lime,  bicarbonate  and  other  ele- 
ments differ  in  each  water.  Plankton  is  rich,  with 
many  bottom  forms.  The  rare  cladoceran  Eurycer- 
cus  glacialis  occurs  in  one  of  the  waters;  the  com- 
mon eutrophic  E.  lamellatus  occurs  in  both.  The 
Van     Hunenplak    on     the     Wadden    island    of 
Terschelling  is  artificially  made  in  dunes  poor  in 
lime,  in  1951.  It  is  now  a  freshwater,  poor  in  lime, 
with  a  development  of  Sphagnum.  The  pH  is  low 
during  a  long  period  of  the  year.  Its  character  is 
acid-oligotrophic  and  this  is  an  exception  com- 
pared to  the  other  dune  waters.  Many  species  of 
fresh  water  but  also  of  acid  oligotrophic  water  are 
present  in  the  plankton.  The  water  is  clear  and  the 
depth  is  less  than  1  m.  E.  glacialis  invaded  the 
water  in  1962.  The  Van  Hunenplak  was  artificially 
made  as  a  nature  reserve  as  a  substitute  for  the 
Dodemanskisten,  which  was  changing  in  character 
due  to  pollution  by  recreation-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03019 


INFLUENCE  OF  POLYACRYLAMIDE  UPON 
THE  PHYSICAL  CHARACTERISTICS  OF  A 
REDDISHBROWN  FOREST  SOIL  UNDER 
CORN, 

Institutul  Agronomic,  Bucharest  (Rumania). 
A.  Dorneanu,  and  T.  Macavei. 
Lucrari  Stiint  Inst  Agron  'N  Balcescu'  Sera.  12: 
191-199.  1969.  (English,  French  and  Russian  sum- 
maries. 

Identifiers:  'Acrylamide,  Brown,  Corn-M,  Forest, 
Physical,  Poly,  Reddish,  Soil. 

A  comparative  trial  was  made  with  polyacrylamide 
and  farmyard  manure.  Because  of  its  high  solubili- 
ty and  lack  of  toxicity,  polyacrylamide  may  be  ap- 
plied along  with  sprinkler  irrigation.  Amounts  of 
40  t/ha  of  farmyard  manure  applied  every  2  yr 
changed  the  hydro-physical  characteristics  of  the 
soil.  Since  polyacrylamide  is  cheap  and  available, 
its  use  is  suggested  on  irrigated  soils. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03012 

DUNE  WATERS  IN  THE  NETHERLANDS:  II. 
HYDROBIOLOGICAL  DATA  ON  PLANKTON 
AND  CHEMISTRY  IN  1963/64  FROM  ZWANE- 
WATER, MUY,  OERD  AND  VAN  HUNENPLAK, 

P.  Leentvaar. 

Biol  Jaarb.  35:  228-266.  Illus.  1967.  English  sum- 
maries. 

Identifiers:  Chara,  Chemistry,  'Dune,  Eurycer- 
cus-Glacialis,  Eurycercus-Lamellatus,  Hunen- 
plak, Hydrobiological,  Muy,  Netherlands,  Oerd, 
Plankton,  Pollution,  Polygonum-Amphibium-D, 
Potamogeton-Natans-M,  Van,  Zwanewater. 

In  the  present  paper  the  results  are  given  of 
monthly  samplings  in  4  other  dune  waters  taken  in 
1963/64:  Zwanewater  near  Callantsoog,  de  Muy  on 
the  island  of  Texel;  het  Oerd  on  the  island  of  Ame- 
land and   the  Van  Hunenplak  on  the   island  of 
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PECULIARITIES  OF  GROWTH  OF  SCOTCH 
PINE  IN  VARIOUS  HYGROTOPES  (SOIL 
WATER  REGIME  TYPES)  OF  THE  UKRAINIAN 
POLESIE, 

P.  V.  Litvak. 

Lesovod    Agrolesomelior    Respub    Mezhvedom 

Temat  Nauch  Sb.   15.   104-110.   1968.  Translated 

from    Ref    Zh    Otd    Vyp    Lesoved,    1969,    No. 

5.56.107. 

Identifiers:    Fluctuations,    Growth,    Hygrotopes, 

Moisture,  Peculiarities,  *Pine-G,  Polesie,  Regime, 

Scotch,  Soil,  Temperature,  Types,  Ukrainian. 

The  investigations  of  pine  growth  were  carried  out 
in  52-64-yr-old  pure  pine  stands  of  site  class  I-III 
under  growth  condition  types  from  A2  to  B4,  the 
most  typical  for  the  Ukrainian  Polesie.  The 
periodical  fluctuations  of  increment  were  related 
to  the  fluctuations  of  temperature  and  moisture. 
The  best  water  regime  for  pine  growth  on  sandy 
soils  occurred  under  moist  conditions  when  the 
groundwater  level  fluctuated  from  20  to  140  cm 
from  the  soil  surface.  When  draining  the  swamp 
plots  of  wet  bor  (infertile  site  type  of  pine  forest) 
and  subor  (fairly  infertile  site  type  pine  forest) 
with  a  sod  thickness  of  up  to  20  cm  and  pine  stands 
of  medium  age,  it  was  sufficient  to  lower  the 
groundwater  level  by  20-25  cm  toward  the 
beginning  of  the  growing  season-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03025 

MOVEMENT  OF  PRATYLENCHUS 

PENETRANS  AND  THE  MOISTURE  CHARAC- 
TERISTICS OF  THREE  ONTARIO  SOILS, 

Department  of  Agriculture,  Vineland  Station  (On- 
tario). Research  Station. 
J.  L.  Townshend,  and  L.  R.  Webber. 
Nematologica.   17  (1):  47-57.  Illus.   1971.  French 
summary. 


Field  02— WATER  CYCLE 
Group  2G — Water  in  Soils 


Identifiers:  Aeration,  Moisture,  Movement,  On- 
tario, Particle,  Pore,  Pratylenchus-Penetrans, 
Size,  *Soils. 

The  movement  and  survival  of  P.  penetrans  were 
studied  in  3  soils,  Fox  loamy  sand,  Jeddo  loam, 
and  Vineland  silt  foam  that  had  marked  dif- 
ferences in  particle-size  distribution,  moisture  re- 
tention, aeration,  and  pore  size.  Nematodes  on 
paper  disks  were  placed  on  the  surface  of  soil 
cores  that  had  been  packed  to  2  bulk  densities  and 
equilibrated  at  8  moisture  regimes.  After  7  days 
the  cores  were  partitioned,  the  nematodes  ex- 
tracted and  counted.  At  low  bulk  density,  a  per- 
centage of  4th  and  adult  stages  moved  4  cm  in  Fox 
between  10  and  3000  cm  H20  moisture  tension  and 
in  Jeddo  and  Vineland  between  30  and  300  H20;  a 
percentage  of  2nd  and  3rd  stages  moved  4  cm  in 
Fox  between  10  and  100  cm  H20  moisture  tension 
and  in  Jeddo  and  Vineland  at  30  and  100  cm  H20. 
However  all  stages  moved  only  an  average  of  2.0 
cm  in  Fox  at  10  cm  H20  moisture  tension  and  in 
Jeddo  and  Vineland  at  100  cm  H20.  At  high  bulk 
density,  a  smaller  percentage  of  all  stages  moved  4 
cm  only  in  Fox  at  30  and  100  cm  H20  moisture 
tension  and  in  Jeddo  at  100  cm  H20.  Moreover  4th 
and  adult  stages  moved  only  an  average  of  1.0  cm 
in  Fox,  1.3  cm  in  Jeddo  and  0.5  cm  in  Vineland  at 
100  cm  H20  moisture  tension  in  each  soil;  2nd  and 
3rd  stages  moved  an  average  of  1.0  cm  in  Fox  and 
0.5  cm  in  Jeddo  at  100  cm  H20  in  both  soils.  In 
Vineland  2nd  and  3rd  stages  did  not  move.  Eight  to 
12%  of  the  soil  volume  was  occupied  by  air  when 
movement  of  all  stages  peaked  in  each  soil.  It  is 
suggested  that  the  relatively  large  sand  grains  in 
the  Fox  soil  provided  pore  sizes  and  moisture 
characteristics  more  suitable  for  nematode  move- 
ment.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03029 


STUDIES  IN  DESERT  MICROBIOLOGY:  II. 
DEVELOPMENT  OF  BACTERIA  IN  THE 
RHIZOSPHERE  AND  SOIL  OF  ARTEMISIA 
MONOSPERMA,  DEL.  IN  RELATION  TO  EN- 
VIRONMENT, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Faculty  of 
Science. 

S.  H.  Elwan,  and  A.  Diab. 

J  Bot  UAR.  13(1):  97-108.  Illus.  1970.  Arabic  sum- 
mary. 

Identifiers:  Actinomycetes,  Artemisia-Monosper- 
ma-D,  Bacteria,  'Desert,  Development,  Environ- 
ment, Extract,  Inhibitor,  'Microbiology,  Plant, 
Relation,  Rhizosphere,  Soil,  Streptomyces. 

Seasonal  variations  in  temperature,  organic  matter 
and  rainfall  were  reflected  on  the  bacterial 
development  in  the  rhizosphere.  High  rhizosphere: 
soil  (R/S)  values  of  bacterial  counts  indicate  suita- 
bility for  reclamation  of  desert  soils.  The  rhizo- 
sphere stimulated  development  of  total  viable  bac- 
teria with  simple  nutritional  requirements,  actino- 
mycetes (mostly  Streptomyces),  acid-producing 
bacteria,  and  cellulose  decomposers.  Spore 
production  was  higher  in  soil  than  in  rhizosphere 
and  in  summer  than  in  spring.  Acid-producers 
were  more  abundant  in  soil  than  in  the  rhizo- 
sphere. Punctiform  bacterial  colonies  were  domi- 
nant in  the  rhizosphere,  and  circular  ones  in  the 
soil.  Mucoid  colonies  persisted  in  all  seasons  in  the 
rhizosphere  but  not  in  the  soil.  This  might  be  cor- 
related with  drought  endurance  of  desert  plants. 
No  phosphate-dissolving  bacteria  were  recorded. 
Plant  extract  contained  bacterial  inhibitors. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03036 


STUDIES  IN  DESERT  MICROBIOLOGY:  III. 
CERTAIN  ASPECTS  OF  THE  RHIZOSPHERE 
EFFECT  OF  RHAZYA  STRICTA  DECN.  IN 
RELATION  TO  ENVIRONMENT, 

Ain    Shams    Univ.,    Cairo    (Egypt).    Faculty    of 

Science. 

S.  H.  Elwan,  and  A.  Diab. 

J  Bot  UAR.   13  (I):   109-119.  Illus.   1970.  Arabic 

summary. 

Identifiers:     Bacterial,     'Desert,     Environment, 

'Microbiology,  Nutrition,  Relation,  Rhazya-Stric- 

ta,  Rhizosphere,  Sporulation. 


Rhazya  stricta  rhizosphere  stimulated  total  viable 
bacteria  and  cellulose  decomposers  in  all  seasons. 
In  winter,  bacteria  of  complex  nutrition  were  more 
abundant  than  those  of  simple  nutrition,  both  in 
rhizosphere  and  soil.  In  summer,  about  94%  of 
bacteria  were  of  simple  nutrition.  In  summer, 
99.6%  of  bacterial  cells  were  vegetative  in  the 
rhizosphere  and  sporulation  was  very  low.  Actino- 
mycete  numbers  were  higher  in  the  rhizosphere 
than  in  the  soil.  The  rhizosphere  stimulated 
phosphate-dissolving  bacteria  only  in  summer  dur- 
ing which  the  rhizosphere: soil  ratios  of  acid- 
producing  bacteria  were  highest.  Punctiforms 
were  dominant  in  the  soil.  Mucoid  colonies  were 
higher  in  the  rhizosphere  than  in  the  soil;  the  rhizo- 
sphere effect  showed  some  aspects  of  bacterial 
stimulation  that  might  contribute  to  the  ability  of 
the  plant  to  endure  drought. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03037 


THE  INFLUENCE  OF  SOIL  ORGANIC 
MATTER  TYPE  ON  THE  AVAILABLE  WATER 
CAPACITY, 

Instituto  de  Investigaciones  Geologicas,  Galicia 
(Spain). 

Fierros  F.  Diaz. 

An  Edafol  Agrobiol.  29  (3/4):  233-243.  Illus.  1970. 
(english  summary. 

Identifiers:  Acids,  Aggregate,  Available,  Capaci- 
ty, Formation,  Fulvic,  Humic,  Matter,  Micro,  Or- 
ganic, 'Soil,  Type. 

The  soils  of  the  mor  and  mull  humus  types  have  a 
negative  influence  on  the  quantity  of  available 
water;  soils  of  the  moder  type  have  a  positive  in- 
fluence. The  fulvic  acids  are  positively  related 
with  the  available  water  levels;  humic  acids,  nega- 
tively. The  increasing  degree  of  organic  matter 
evolution  increases  the  available  water  in  the  soil 
only  to  a  certain  degree  in  which  the  proportion  of 
humic  acids  is  predominant.  The  influence  of  the 
organic  matter  on  the  available  water  capacity  is 
mostly  due  to  the  formation  of  microaggregates  of 
the  silt  size— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03038 


THE  INFLUENCE  OF  WATER  ON  YIELD  COM- 
PONENTS OF  WHEAT, 

Ministry    of    Agriculture,    Salisbury    (Rhodesia). 

Salisbury  Research  Station. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03043 


EFFECT  OF  SOIL  WATER  POTENTIAL  AND 
BULK  DENSITY  ON  WATER  UPTAKE  PAT- 
TERNS AND  RESISTANCE  TO  FLOW  OF 
WATER  IN  WHEAT  PLANTS, 

Saskatchewan   Univ.,   Saskatoon.   Dpet.   of  Soil 

Science. 

S.  J.  Yang,  and  E.  De  Jong. 

Can  J  Soil  Sci.  51  (2):  21 1-220.  Illus.  1971. 

Identifiers:   Bulk,  Density,  Flow,  Mathematical, 

Model,    Patterns,    Plants,    Potential,    Resistance, 

•Soil,  Uptake,  *Wheat-M. 

Water  uptake  patterns  of  wheat  plants  were  stu- 
died in  a  growth  chamber  by  using  2  soils  packed 
to  3  different  bulk  densities.  The  resistances  to 
water  movement  in  the  soil  and  in  the  plant  were 
calculated  from  the  mathematical  model  for  water 
uptake  published  in  the  literature.  When  the  capil- 
lary potential  of  the  soils  was  near  -1/3  bar, 
withdrawal  of  water  by  plants  was  relatively  small 
and  most  of  the  water  was  taken  from  the  top  25 
cm  of  the  soil  column.  As  soil  water  potential 
decreased,  water  uptake  increased  progressively 
toward  the  lower  part  of  the  soil  column.  The  re- 
sistance to  water  movement  in  the  plant  increased 
from  the  top  to  the  bottom  of  the  root  system  and 
increased  with  increasing  bulk  density  of  the  soils. 
For  wet  soils,  unrealistic  values  were  obtained 
which  could  be  due  to  the  fact  that  the  interaction 
between  aeration  and  moisture  uptake  is  not  taken 
into  account  in  the  theoretical  equations  for 
moisture  uptake. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
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EFFECT  OF  EXCESSIVE  WETNESS  ON  Tl 
DYNAMICS  OF  SESQUIOXIDES  AND  MOBI 
PHOSPHATES  IN  MEADOW-BROWN  PODZC 
IC  SOIL  OF  THE  MARITIME  TERRITOl 
(VLIYANIYE  PEREUVLAZHNENIYA  1 
DINAMIKU  POLUTORNYKH  OKISLOV  I  PC 
VIZHNYKH  FOSFATOV  V  LUGOVO-B  UR( 
OPODZOLENNOY  POCHVE  PRIMORSKO( 
KRAYA), 

A.  T.  Gritsun,  and  A.  D.  Vasicheva. 
Pochvovedeniye,  No  3,  p  31-40,  March  1971.  6  ti 
18ref. 

Descriptors:  'Soil  chemistry,  'Oxid 
'Phosphates,  'Moisture  content,  'Podzols,  In 
ganic  compounds,  Iron,  Manganese,  Calcium  c 
bonate,  Lime,  Fertilizers,  Soil  chemical  prop 
ties,  Acidity,  Alkalinity,  Neutralization,  Hydroj 
ion  concentration. 

Identifiers:  'USSR,  'Maritime  territo 
'Meadow-brown  podzolic  soils,  'Sesquioxidi 
'Superphosphates,  Liming,         Compostii 

Mineralization. 

Laboratory  model  experiments  carried  out  in  19 
to  study  the  dynamics  of  mobile  sesquioxides  a 
mobile  phosphates  in  soil  in  relation  to  its  moisti 
content  are  described.  Excessive  wetness 
creases  considerably  the  amount  of  mobile  irt 
manganese,  and  hydrochloric  acid-solul 
phosphates  in  the  soil,  regardless  of  whether  t 
soil  remains  unfertilized  or  is  supplied  with  I 
perphosphate  (Ps)  and  Ps  +  CaC03.  The  lon( 
the  soil  remains  under  these  conditions,  the  m< 
intense  the  accumulation  of  iron  and  mangane: 
Iron  and  manganese  accumulate  at  a  slower  rate 
soil  with  Ps  than  in  soil  without  fertilizers  and  w 
Ps  +  CaC03.  During  composting  of  an  optima 
wet  soil  without  fertilizers  the  phosphates  of  t 
third  group  increase.  Under  the  same  composti 
conditions,  acetic  acid-soluble  phosphates  in  s 
fertilized  with  Ps  and  Ps  +  CaC03  are  convert 
to  phosphates  of  the  third  group,  and  many 
them  are  converted  to  forms  not  extractable  w: 
0.5  N  HC1.  Prolonged  excessive  wetness  of  the  s 
contributes  to  an  increased  mobility  of  s 
phosphates,  particularly  the  hydrochloric  ac; 
soluble  forms.  In  excessively  wet  and  optima! 
wet  soils  the  phosphates  in  Ps  are  converted 
phosphates  of  the  third  group,  and  many  of  the 
are  converted  to  forms  not  extractable  with  0.5 
HC1.  Liming  the  soil  to  a  neutral  reaction  under  e 
cessively  wet  conditions  prevents  the  conversi 
of  available  phosphates  in  Ps  to  nonreadily  avail 
ble  forms.  The  phosphate  dynamics  in  Meado' 
Brown  Podzolic  soil  is  directly  dependent  on  si 
moisture  content  and  on  the  dynamics  of  the  m 
bile  iron  and  manganese  sesquioxides.  (Josefso 
USGS) 
W72-03060 


PRINCIPAL    HYDROPHYSICAL    PROPERTI1 

OF  IRRIGATED  SOILS  IN  THE  VAKHSH  VA 

LEY     (OSNOVNYYE     VODNO-FIZICHESKI\ 

SVOYSTVA         OROSHAYEMYKH         POCH 

VAKHSHSKOY  DOLINY), 

Tadzhiksii        Selskokhozyaistvennyi        Institi 

Dushanbe   (USSR).   Chair  of   Soil   Science   ai 

Agrochemistry. 

V.  V.CherbarV 

Pochvovedeniye,  No  3,  p  87-98,  March  1971.  1  fi 

6  tab,  13ref. 

Descriptors:  'Soil  physics,  'Soil  physical  prope 
ties,  'Irrigated  land,  'Sierozems,  Soil  profile 
Porosity,  Permeability,  Soil  compaction,  Soil  te 
ture,  Soil  density.  Bulk  density,  Particle  siz 
Capillary  water,  Soil  water,  Soil  moistur 
Moisture  content,  Field  capacity,  Soil  manag 
ment.  Irrigation. 

Identifiers:  'USSR,  Tadzhik  SSR,  Vakhsh  VaUe 
Hygroscopicity,  Variation  coefficient. 

The  results  of  a  number  of  determinations  of  vai 
ous  physical  properties  of  soils  in  750  profiles  ( 
irrigated  Sierozems  of  the  Vakhsh  Valley  of  tl 
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adzhik  SSR  are  analyzed,  tabulated,  and 
raphed.  The  compactness,  porosity,  water 
ermeability,  and  particle  density  of  these  soils  de- 
end  on  water  regime,  duration  of  irrigation,  and 
rigin  and  particle-size  composition  of  the  parent 
taterial.  Compaction  of  the  soils  increases  and 
orosity  and  water  permeability  decrease  with  an 
lcrease  in  length  of  the  irrigation  period.  The 
low  and,  to  some  extent,  the  subplow  layers  of 
je  soil  are  the  most  rapidly  and  severely  corn- 
acted  as  a  result  of  irrigation.  Some  old  irrigated 
ierozems,  mainly  of  a  clay  texture,  have  a  very 
ompact  subplow  horizon.  Judging  from  the 
verage  compaction  indices,  soil-management 
radices  in  the  Vakhsh  Valley  should  be  directed 
ward  (1)  maintaining  an  optimal  compaction  of 
le  plow  layer  of  irrigated  and  ole  irrigated 
ierozems  during  the  growing  period  of  cotton;  (2) 
liminating  the  compact  subplow  horizons  of  old 
rigated  Sierozems  whenever  and  wherever  they 
ecome  widespread;  and  (3)  finding  ways  to 
unimize  the  deleterious  effects  of  irrigation  on 
lie  physical  properties  of  newly  irrigated  lands. 
losefson-USGS) 
V72-03061 


TUDY  OF  THE  DYNAMICS  OF  WATER  IN 
XAY  SOILS  WHICH  ARE  EXCESSIVELY 
VET  AT  THE  SURFACE  (K  IZUCHENIYU 
IINAMIKI  VLAGOZAPASOV  V  GLINISTYKH 
•OCHVAKH  S  POVERKHNOSTNYM 

'EREUVLAZHNENIYEM), 
.  N.  Gartsman,  and  A.  P.  Moskayev. 
>ochvovedeniye,  No  3,  p  76-87,  March  1971.  4  fig, 
.tab,  14ref. 

Jescriptors:  *Soil  physics,  *Soil  physical  proper- 
ies,  'Wetting,  *Moisture  content,  *Soil  moisture, 
Vater  balance,  Clays,  Soil  profiles,  Zone  of  aera- 
ion,  Precipitation  (Atmospheric),  Evaporation, 
lunoff,  Surface  runoff,  Base  flow,  Floods, 
Seasonal,  Freezing,  Snow  cover.  Cores,  Evapora- 
ionpans,  Variability. 

dentifiers:  'USSR,  Soviet  Far  East,  Water 
:xchange. 

Results  of  the  first  stage  of  investigations  of  water 
lynamics  in  fine-grained  soils  which  are  exces- 
;ively  wet  at  the  surface  and  subjected  to  seasonal 
reezing  in  the  monsoon  climate  of  the  southern 
>art  of  the  Soviet  Far  East  are  discussed.  The 
lynamics  of  a  soil's  hydrophysical  properties 
letermines  the  water  cycle  characteristics  in  the 
:one  of  aeration.  Two  important  characteristics 
ire:  (1)  the  intensification  of  the  water  exchange 
vith  an  increase  in  surface  moisture;  and  (2)  the 
emporary  accumulation  of  surface  waters  in  the 
rozen  soil  layers.  To  be  representative,  an  esti- 
nate  of  water  dynamics  in  a  soil  layer  should  be 
jased  on  data  obtained  for  several  fixed  vertical 
jrofiles  using,  for  example,  the  neutron  method  of 
ndication,  or  change  in  weights  of  the  soil  core 
.amples  in  various  types  of  evaporimeters,  such  as 
he  GGI-500-50  and  GGI-500-100  designed  by  the 
Leningrad  State  Hydrologic  Institute.  (Josefson- 
JSGS) 
W72-03062 


RESULTS     OF     APPLICATION     OF     HEAVY 

WATER    (D20)    BY    SOVIET    AND    FOREIGN 

RESEARCHERS  IN  THEIR  STUDY  OF  WATER 

IN  PLANTS,  CLAY  MINERALS  AND  SOIL  (OB 

OPYTE    PRIMENENIYA    TYAZHELOY    VODY 

!D20)   SOVETSKIMI    I    ZARUBEZHNYMI    ISS- 

LEDOVATELYAMI  PRI  IZUCHENII  VLAGI  V 

RASTENIYAKH,  GLINISTYKH  MINERALAKH 

IPOCHVE), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 

-.titut. 

For  primary  bibliographic  entry  see  Field  07B. 
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WATER   PERMEABILITY   OF  SOILS   IN   THE 
SOUTHERN     PART    OF    THE     GOLODNAYA 


STEPPE  (O  VODOPRONITSAYEMOSTI  POCHV 
YUGA  GOLODNOY  STEPI), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 

stitut. 

V.  Yu.  Margulis,  and  U-So-Tin. 

Pochvovedeniye,  No  3,  p  115-121,  March  1971.  3 

fig,  3  tab,  16ref. 

Descriptors:  'Land  reclamation,  'Grasslands, 
•Soil  physical  properties,  *Permeability,  ♦Porosi- 
ty, Pores,  Porous  media,  Infiltration,  Stratifica- 
tion, Colluvium,  Sierozems,  Soil  profiles,  Soil 
horizons,  Leaching,  Salts,  Correlation  analysis, 
Regression  analysis,  On-site  investigations. 
Identifiers:  "USSR,  *Golodnaya  Steppe,  Correla- 
tion coefficient. 

On-site  investigations  were  conducted  in  1967-68 
by  the  V.V.  Dokuchayev  Soil  Institute  to  deter- 
mine vertical  permeability  coefficients  and  dif- 
ferential porosity  of  Sierozems  and  Sierozem- 
Meadow  soils  on  stratified  colluvium  in  the 
southern  part  of  the  Golodnaya  Steppe  in  Soviet 
Central  Asia.  An  indirect  method  of  determination 
was  used  to  calculate  the  permeability  coefficients 
of  soil  layers  from  a  pore  volume  greater  than  200 
microns.  The  method  provides  fairly  reliable  in- 
dices from  which  the  mean  vertical  permeability 
coefficient  can  be  readily  derived.  On  the  basis  of 
the  data  obtained,  none  of  the  soils  studied  had  a 
coefficient  of  permeability  greater  than  0.3  m/day. 
(Josefson-USGS) 
W72-03072 


INFILTRATION    OF    WASTE    WATER    INTO 
PEAT  SOIL  (JATEVESIEN 

SUOHONIMEYTYKSESTA), 

For  primary  bibliographic  entry  see  Field  05G. 
W72-03238 


IS  THE  FERRUGINATION  OF  MOUNTAIN- 
-TAIGA  SOILS  OF  THE  PERMAFROST  RE- 
GION OF  SIBERIA  SPECIFIC.  (SPETSIFICHNO 
LI  OZHELEZNENIYE  GORNO-TAYEZHNYKH 
POCHV  MERZLOTNOY  OBLASTI  SIBIRI), 
Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-03239 


PSYCHROMETRIC  METHOD  OF  DETERMIN- 
ING WATER  PRESSURE  (POTENTIAL)  IN 
SOIL  AND  PLANTS  (PSIKHROMETRICHESKIY 
METOD         OPREDELENIYA  DAVLENIYA 

(POTENTSIALA)  VLAGI  V  POCHVE  I 
RASTENIYAKH), 

Moscow  State  Univ.  (USSR).  Dept.  of  Soil  Biolo- 
gy; and  Moscow  State  Univ.  (USSR).  Dept.  of  Soil 
Physics  and  Reclamation. 
1. 1.  Sudnitsyn,  N.  A.  Muromtsev,  and  Kong-tau 
Chang. 

Pochvovedeniye,  No  4,  p  47-55,  April  1971.  2  fig, 
21  ref. 

Descriptors:  'Soil  physics,  'Hygrometry,  'Water 
pressure,  'Soil-water-plant  relationships,  Ther- 
modynamics, Temperature,  Equilibrium.  Mea- 
surement, Vapor  pressure,  Osmotic  pressure, 
Pore  pressure,  Water  properties,  Hygroscopic 
water,  Soil  water,  Moisture  content,  Wilting  point, 
Transpiration,  Pine  trees. 

Identifiers:  'USSR,  'Psychrometers,  'Hygrome- 
ters, Thermostats. 

The  theory  and  technique  of  using  a  psychrometer 
to  determine  the  water  pressure  (potential)  in  soil 
and  plants  are  described.  Total  water  pressure  in 
the  soil  and  plants  and  individual  pressure  com- 
ponents are  associated  by  a  functional  relationship 
with  the  equilibrium  relative  vapor  pressure, 
which  in  the  range  of  90-100%  can  be  measured 
with  a  psychrometer.  Owing  to  its  simplicity,  the 
apparatus  can  be  used  in  ordinary  soil-agrophysi- 
cal  laboratories  and  directly  in  the  field.  The 
psychrometric  method  can  be  used  to  determine 
the  relationship  between  soil  water  pressure  and 


soil  moisture  content  from  the  results  of  2-3  deter- 
minations. This  makes  it  possible  to  rapidly  obtain 
approximate  data  on  maximum  hygroscopic 
moisture,  permanent  wilting  moisture,  and  the 
moisture  content  at  which  the  transpiration  rate 
begins  to  decrease.  Combined  determinations  of 
water  pressure  in  soil  and  plants  by  the 
psychrometric  method  yield  valuable  information 
on  the  water  regime  and  the  water  available  to 
plants.  In  8-year-old  pine  trees  growing  on  sandy 
steppe  soils  of  the  Archeda  Forestry  Farm,  Vol- 
gograd Oblast  (1968)  the  water  pressure  during  wet 
periods  was  more  than  minus  5  atm  in  the  upper 
soil  horizons  and  less  than  minus  20  atm  in  the  nee- 
dles. In  dry  periods,  water  pressure  in  the  soil 
dropped  to  minus  20  and  to  minus  40  atm,  and  in 
the  needles  to  minus  50  atm.  (Josefson-USGS) 
W72-03240 


HYDROLOGIC  ROLE  OF  BARE  FALLOW  ON 
ORDINARY  CHERNOZEM  IN  THE  SOUTHERN 
PART  OF  THE  TRANSVOLGA  FOREST 
STEPPE  (GEDROLOGICHESKAYA  ROL' 
CHERNOGO  PARA  NA  CHERNOZEME  OBYK- 
NOVENNOM  YUZHNOY  CHASTI  LESOSTEPI 
ZAVOLZH'YA), 

Kuybyshevskii  Selskokhozyaistvennyi  Institut, 
Kinel  (USSR). 

D.  I.  Burov,  and  V.  S.  Yanchurkin. 
Pochvovedeniye,  No  4,  p  56-62,  April  1971.  5  tab, 
16  ref. 

Descriptors:  'Soil  physics,  'Hydrologic  aspects, 
•Fallowing,  'Chernozems,  Soil  physical  proper- 
ties, Soil  water,  Soil  moisture,  Moisture  content. 
Water  loss,  Precipitation  (Atmospheric),  Air  tem- 
perature, Seasonal,  Crops,  Vetch,  Oats,  On-site 
investigations. 

Identifiers:  'USSR,  'Transvolga  Region,  'Fallow, 
Rye,  Pea. 

On-site  investigations  were  conducted  at  the 
Kinel'  State  Agricultural  Experimental  Station  of 
the  Kuybyshev  Agricultural  Institute  to  study  the 
role  of  bare  fallow  in  the  accumulation  and  reten- 
tion of  soil  water  in  Ordinary  Chernozem  of  the 
southern  part  of  the  Transvolga  Forest  Steppe  and 
to  determine  the  duration  of  its  effect  on  the  water 
regime  of  the  soil.  The  amount  of  water  available 
in  bare  fallow  varied  both  by  season  and  by  year 
for  the  period  under  study  (1968-69).  When  the 
amount  of  spring  moisture  is  small  (73-74%  of  field 
moisture  capacity)  and  the  summer  precipitation  is 
abundant  (about  60%  of  the  average  annual 
amount)  bare  fallow  accumulates  water  but  loses  it 
when  the  soil  is  wet  in  the  spring  (98-100%  of  field 
moisture  capacity)  and  the  precipitation  in  summer 
is  low  (about  30%  of  the  average  annual  amount). 
When  the  percentage  of  spring  soil  moisture  is 
high,  the  bare  fallow,  as  a  preceding  treatment  to 
the  planting  of  winter  rye,  retains  in  the  soil  for  a 
year  (from  spring  to  spring)  an  amount  of  water 
approximating  field  moisture  capacity.  The 
amount  of  water  available  in  the  bare  fallow  is  at 
all  times  higher  than  that  in  the  cropland  used  for 
pea  and  vetch-oat  mixture.  (Josefson-USGS) 
W72-03241 


SODIUM  CARBONATE  SALINIZATION  OF 
SOILS  OF  THE  SANZAR  ALLUVIAL  FAN  IN 
THE  GOLODNAYA  STEPPE  (O  SODOVOM 
ZASOLENII  POCHV  SANZARSKOGO  KONUSA 
VYNOSA  (GOLODNAYA  STEP')), 
Central  Asian  State  Inst,  for  the  Design  and 
Planning  of  Irrigation  Structures  and  Rural  Elec- 
tric Powerplants,  Tashkent  (USSR). 
V.  V.  Maslennikov. 

Pochvovedeniye,  No  4,  p  103-112,  April  1971.  2 
fig,  2  tab,  15  ref. 

Descriptors:  'Land  reclamation,  'Grasslands, 
'Saline  soils,  'Salinity,  'Salts,  Carbonates,  Bicar- 
bonates,  Sulfates,  Chlorides,  Sodium  compounds, 
Sodium  sulfate.  Water  chemistry,  Chemical  analy- 
sis. Groundwater,  Soil  types,  Soil  formation,  Soil 
profiles,  Humus. 
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Field  02— WATER  CYCLE 
Group  2G— Water  in  Soils 


Identifiers:  "USSR,  "Uzbek  SSR,  *Golodnaya 
Steppe,  'Sodium  carbonate,  Mineralization, 
Solonetzization,  Solonchaks,  Alluvial  fans. 

Despite  their  rare  occurrence  in  Uzbekistan,  sodi- 
um carbonate  salinized  soils  have  been  found  in 
the  southern  part  of  the  Golodnaya  Steppe  in  the 
area  of  the  Sanzar  alluvial  fan,  which  is  one  of  the 
oldest  regions  of  irrigated  agriculture  in  the 
Republic.  Soils  with  a  sodium  carbonate  and  sodi- 
um sulfate  type  of  salinity  form  in  areas  where 
weakly  and  moderately  mineralized  groundwaters 
of  the  sodium  sulfate  and  sulfate  type  wedge  out. 
The  development  of  solonetzic  processes  is  as- 
sociated with  the  capillary  moisture  of  the  non- 
saline  loam  and  clay  loam  soils  and  with  the 
weakly  and  moderately  mineralized  sodium  car- 
bonate groundwaters.  Because  of  the  development 
here  of  sodium  carbonate  salinized  soil  and 
groundwater,  the  area  should  be  considered  a  re- 
gion of  sodium  carbonate  and  sodium  sulfate 
salinity  rather  than  one  of  sulfate  salinity,  as  was 
the  case  earlier.  Sodium  carbonate  salinization  and 
solonetzization  call  for  reclamation  practices  dif- 
ferent from  those  employed  on  ordinarily  saline 
soils.  In  addition  to  the  application  of  chemicals, 
these  soils  can  be  reclaimed  by  lowering  the 
groundwater  to  a  depth  of  more  than  2  m.  (Josef- 
son-USGS) 
W72-03242 


DETERMINATION  OF  THE  PERMEABILITY 
COEFFICIENT  OF  PEAT  SOIL  (OB 
OPREDELENII  KOEFFITSIYENTA  FIL'TRAT- 
SII  TORFYANOY  POCHVY), 

Moskovskii        Inzhenerno-Stroitelnyi        Institut 

(USSR). 

N.  I.  Il'in,  and  Ye.  S.  Dzektser. 

Pochvovedeniye,  No  4,  p  127-131,  April  1971.  1 

fig,  4tab,8ref. 

Descriptors:  "On-site  investigations,  "Permeabili- 
ty, "Peat,  Bogs,  Mathematical  studies,  Estimating, 
Estimating  equations.  Measurement,  Spatial  dis- 
tribution, Variability. 
Identifiers:  "USSR,  Distribution  curves. 

A  method  of  selecting  the  necessary  number  of 
field  determinations  of  the  permeability  coeffi- 
cient of  peat  soils  with  a  given  accuracy  is 
described.  The  lognormal  spatial  distribution  of 
water  permeability  is  established  for  undrained 
peat  and  can  also  be  applied  to  drained  peat.  To 
obtain  the  permeability  coefficient  with  an  accura- 
cy of  plus  or  minus  10%  and  a  reliability  of  0.68, 
the  number  of  determinations  for  various  sections 
of  lowland  peat  must  be  61-136  and  for  upland  peat 
45-1 19.  The  number  of  measurements  required  can 
be  determined  from  formulas  of  the  normal  dis- 
tribution. The  areal  distribution  of  the  determina- 
tions depends  on  the  properties  and  structure  of 
the  peat  in  question.  (Josefson-USGS) 
W72-03243 


LYSIMETER  METHOD  OF  DETERMINING 
THE  PERMEABILITY  COEFFICIENT  OF  MAN- 
TLE LOAM  (LIZIMETRICHESKIY  METOD 
OPREDELENIYA  KOEFFITSIYENTA  FIL'- 
TRATSII  POKROVNYKH  SUGLINKOV), 
Ministerstvo  Geologii,  Tashkent  (USSR). 
M.  S.  Alimov. 

Uzbekskiy  Geologicheskiy  Zhurnal,  No  2,  p  66-70, 
1970.  1  fig,4ref. 

Descriptors:  "On-site  investigations,  "Lysimeters, 

"Permeability,  "Loam,  Grasslands,  Groundwater, 

Water    table,     Pressure,     Potentiometric     level, 

Piezometers,  Equations. 

Identifiers:        "USSR,        Golodnaya        Steppe, 

Monoliths. 

A  brief  description  is  presented  of  a  lysimeter 
method  for  determining  the  coefficient  of  permea- 
bility of  soils.  The  water  table  at  the  experimental 
site  was  2  to  3  meters  below  land  surface.  In  the 
experiment,  a  monolithic  structure  of  undisturbed 
material  was  used  consisting  of  a  two-layered  sec- 


tion of  sand  and  gravel  at  the  bottom  overlain  by 
less  previous  loam  or  loamy  soil.  The  coefficient 
of  permeability  of  the  mantle  loam  was  determined 
under  pressure  to  be  0.029  m/day.  The  field  experi- 
ments were  conducted  in  the  Golodnaya  Steppe  of 
Soviet  Central  Asia  on  an  experimental  plot  of  the 
'Malik'  sovkhoz.  (Josefson-USGS) 
W72-03244 


ANALYTICAL  PROCEDURES  FOR  EVALUAT- 
ING THE  INFILTRATION  AND  EVAPOTRANS- 
PBRATION  TERMS  OF  THE  WATER  BALANCE 
EQUATION, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia). 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03251 


STUDIES  OF  INFILTRATION  AND  OVERLAND 
FLOW  FOR  NATURAL  SURFACES, 

Melbourne  Univ.,  Parkville  (Australia). 
K.  J.  Langford,  R.  J.  Mayer,  and  A.  K.  Turner. 
In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  645-652, 1970. 4  fig,  2  tab,  7  ref . 

Descriptors:  "Rainfall-runoff  relationships,  "Infil- 
tration, "Overland  flow,  Simulated  rainfall,  On- 
site  tests,  Water  storage,  Hysteresis. 

Depression  storage  was  measured  by  placing  a 
plastic  sheet  over  a  fallow  which  had  been  finely 
cultivated.  The  water  retained  on  the  sheet  is  a 
good  measure  of  the  average  depression  storage. 
Values  of  1.4  and  1.5  mm  were  obtained  for  this 
particular  surface.  Simulated  rain  was  applied  to 
this  plastic  sheet  and  runoff  hydrographs 
recorded.  The  results  are  plotted  in  the  form  of  a 
detention-storage  versus  discharge  graph  which 
shows  the  effect  of  rainfall  intensity  on  the  flow. 
The  hysteresis  effects  between  the  rising  and 
falling  stages  were  of  the  order  of  50%,  which  in- 
dicates that  methods  using  recession  curves  to 
determine  detention  storage  characteristics  of  the 
rising  stage,  and  ultimately  of  infiltration,  could  be 
in  error.  A  new  method  for  measuring  infiltration 
in  the  field  is  described  and  the  results  compared 
with  a  more  conventional  method.  It  shows  suffi- 
cient promise  to  justify  further  refinement.  (See 
also  W72-03247)  (Knapp-USGS) 
W72-03278 


PRECISE  STUDY  OF  WATER  BALANCE 
USING  NEUTRON  PROBES  (ETUDE  FINE  DU 
BILAN  HYDRIQUE  PAR  UTILISATION  DE  LA 
SONDE  A  NEUTRONS), 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Tananarive  (Madagascar).  Centre  de 

Tananarive. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03281 


SOILS  AS  COMPONENTS  OF  ECOSYSTEMS, 

Oak    Ridge    National    Lab.    Tenn.     Ecological 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  021. 

W72-03342 


EFFECT  OF  AN  ASPHALT  BARRIER  ON  SOIL 
WATER  AND  ON  YIELDS  AND  WATER  USE 
BY  TOMATO  AND  CABBAGE, 

Florida    Univ.,    Gainsville.    Inst,    of    Food    and 

Agricultural  Sciences. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03420 


ASPECTS  OF  THE  MICROBIOLOGY  AND  OX- 
IDATION OF  WICKEN  FEN  SOIL, 

Department  of  Scientific  and  Industrial  Research, 

Lower  Hutt  (New  Zealand). 

J.  D.  Stout. 

Soil  Biochem.  3(1):  9-25.  1971. 


Identifiers:  Actinomycetes,  Algae,  Bacillus-Po 
myxa,  England,  Enterobacter,  Fungi,  Microbio 
gy,  Oxidation,  Protozoa,  Pseudomonas,  Serrat 
Soil,  Wicken-Fen. 

Microbial  populations  of  3  different  layers  of  i 
drained  sedge  peat  in  Wicken  Fen  and  of  the  s 
face  layer  of  an  adjacent  cultivated  garden  s 
developed  from  the  peat  were  examined.  The  s 
face  layer  (0-7.5  cm)  of  the  undrained  peat  ha< 
rhizosphere  population  of  Gram-negative  bactei 
including  Pseudomonas,  Enterobacter  and  S 
ratia,  as  well  as  a  large  Bacillus  population;  fur 
actinomycetes  and  pleomorphic  bacteria  were  li 
important;  anaerobes  constituted  9%  of  the  to 
bacterial  populations;  and  protozoan  populatic 
were  low,  a  feature  attributed  in  part  to 
presence  of  high  Serratia  populations.  The  subs 
face  layer  of  the  sedge  peat,  a  depth  of  7.5-15  c 
had  a  smaller  Gram-negative  population;  spo 
forming  and  pleomorphic  bacteria,  and  actii 
mycetes  were  relatively  more  important;  and  th 
was  a  slightly  larger  protozoan  population.  1 
deep  layer  (sampled  at  1  m)  had  a  reduced  popt 
tion,  Bacillus  spores  forming  44%  of  the  total  b 
teria  populations,  and  anaerobes  25%;  and 
protozoan  fauna  was  small.  The  surface  layer 
7.5  cm)  of  the  garden  soil  had  a  more  dive 
microflora;  algae,  actinomycestes  and  molds  w< 
more  numerous;  the  bacteria  showed  lower  cou 
than  were  found  in  the  upper  peat  layers  (0-7.5  z 
7.5-15  cm)  and  only  2%  were  anaerobes;  spo 
formed  only  5%  of  the  count,  but  vegetative  Ba 
lus  cells  formed  the  major  part  of  the  bactei 
flora,  Gram-negative  and  pleomorphic  bacte 
being  of  less  importance;  and  the  garden  soil  1 
the  richest  and  most  active  protozoan  fau 
Strains  of  Bacillus  polymyxa  capable  of  growinj 
a  N-free  medium  were  isolated  from  all  the  lay 
and  appeared  to  constitute  the  principal  N-fix 
population  of  these  layers,  at  least  under  anae 
bic  conditions.  Respiratory  measurements  shov 
a  very  low  rate  of  C02  production,  gener; 
depressed  by  anaerobic  conditions.  Only  the  upj 
undrained  peat  layers  showed  a  marked  respoi 
to  added  glucose.  14C  dating  of  the  peat  pro: 
down  to  the  underlying  clay  and  measurement  o 
concentrations  indicate  that  there  might  have  b< 
a  delay  of  some  hundreds  of  years  between 
marine  invasion  and  commencement  of  peat  f 
mation  some  4000  yr  ago;  and  that  peat  format 
proceeded  more  rapidly  during  the  1st  2000  yr 
this  period  than  in  the  last  2000  yr.  Fire  and  e 
sion,  rather  than  microbial  oxidation,  appear 
have  been  primarily  responsible  for  the  loss  of 
peat  during  the  last  2  centuries.  The  microbial 
idation  of  peat  declines  with  increasing  age  of 
C. -Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03443 


ADVANCE  OF  IRRIGATION  WATER  ON  T 
SOIL  SURFACE  IN  RELATION  TO  SOIL  INF 
TRATION  RATE:  A  MATHEMATICAL  A 
LABORATORY  MODEL  STUDY, 

Mohamed  Aseed,  and  Don  Kirkham. 

Iowa  Agr  Home  Econ  Exp  Sta  Res  Bull.  565.  2 

317.  Illus.  1968. 

Identifiers:    Dimensionless,    Functions,    Infill 

tion,      Irrigation,      Laboratory,      Mathematii 

Model,  Rate,  Relation,  Soil,  Surface. 

Mathematical  equations  describing  the  horizoi 
advance  of  an  irrigation  stream  on  a  soil  surf 
are  derived  and  discussed  for  different  types  of 
filtration  equations  corresponding  to  differ 
known  field  conditions.  Complex  variable  the< 
is  applied  to  transform  certain  complicated  for 
of  infiltration  equation  solutions  to  algebi 
forms.  An  irrigation  model  having  a  visible  PI 
iglas  photographic  front  was  constructed  i 
operated  to  test  the  theory  and  obtain  data 
covered  by  the  theory.  The  model  data 
recorded  by  photography  and  show  a  good  agr 
ment  between  theory  and  experiment  for  both 
calculated  position  of  the  'irrigation'  front  on 
porous  media  and  the  'wetted'  front  below  the  s 
face.  Dimensionless  functions  are  developed 
present  the  model  data.  For  sandy  soils,  wh 
capillary   effects   are   negligible,   the   infiltrat 
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equation  is  of  the  type  y  ±  Kt;  where  y  ±  the  cu- 
mulative infiltration  in  cm3/cm2;  t  =  the  time  in 
min;  K  ±  the  Darcy  coefficient  with  dimensions 
cm/min.  Dimensionless  functions  are  developed 
when  the  infiltration  equation  is  assumed  to  be  y  - 
Et  alpha;  where  y  and  t  are  defined  before;  E  ±  a 
coefficient  with  dimensions  (cm)  (min)-alpha; 
alpha  =  a  dimensionless  coefficient.  These  dimen- 
sionless functions  predict  the  position  of  the  ad- 
vancing water  on  the  soil  surface  as  a  function  of 
time  and  also  the  cumulative  infiltration  at  each 
position  along  the  irrigation  check.  Another  type 
of  infiltration  equation  for  certain  soils  is  y  = 
Atl/2  +  Bt;  where  y  and  t  are  as  defined  before;  A 
=  a  coefficient  with  dimensions  (cm)  (min)-l/2;  B 
=  a  coefficient  with  dimensions  (cm)  (min)-l.  The 
theory  also  predicts  the  depth  of  infiltration  of  ir- 
rigation water  for  such  soils-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03446 


WATER    MOVEMENT    IN    WELL    DRAINED 
VOLCANIC  ASH  SOILS, 

Hokkaido  National  Agricultural  Experiment  Sta- 
tion, Sapporo  (Japan). 
Shigechika  Hayashi,  and  Akira  Furuhata. 
Res  BuU  Hokkaido  Nat  Agr  Exp  Sta.  95.  21-33.  II- 
lus.  1969.  In  Japanese  with  English  summary. 
Identifiers:  Ash,  Drained,  Hydraulic,  Irrigation, 
Movement,   Plowing,   Potential,    Soils,    Suction, 
Volcanic. 

The  soil  water  suction  during  drainage  was  lowest 
in  soil  where  loamy  coarse  sand  and  gravel  were 
stratified  under  clay  loam  in  4  phases;  the 
gradients  of  hydraulic  potential  between  depths 
above  the  coarse  sand  layer  were  nearly  unity.  In 
other  soil  phases,  the  gradients  of  the  upper  layers 
remained  nearly  zero.  When  evaporation  oc- 
curred, soils  with  shallow  gravel  levels  were  apt  to 
be  dry,  because  of  low  water  conductivity  from 
deeper  layers.  The  deeper  the  depth  of  plowing, 
the  higher  the  soil  water  suction  under  vegetation. 
When  the  accumulated  value  of  available 
precipitation  was  over  40  mm,  the  soil  water  suc- 
tion at  each  depth  approached  a  constant.  It  in- 
creased with  the  accumulated  net  evaporation  in  a 
parabolic  curve  within  70  mm.  Excess  irrigation 
lowers  the  soil  temperature-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03447 


FUNDAMENTAL  RESEARCHES  ON  PERCOLA- 
TION OF  CAPILLARY  SOIL  WATER, 

Ehime     Univ.,     Matsuyama     (Japan).     Coll.    of 
Agriculture. 
Tadahru  Nakamura. 

Mem  Coll  Agr  Ehime  Univ.  14  (1):  1-106.  Illus. 
1969.  In  Japanese  with  English  summary. 
Identifiers;      Capillary,      Flow,      Fundamental, 
Hydraulic,  Mean,  Movement,  Percolation,  Soil, 
Surface,  Tension,  Velocity. 

The  relationship  between  equilibrium  water  pres- 
sure and  water  content  of  the  liquid  phase  was  in- 
fluenced by  both  wetting  and  aeration.  Downward 
percolation  of  water  depends  not  only  upon  the 
degree  of  water  saturation,  but  also  upon  the  con- 
tent and  status  of  air  in  water.  In  a  closed  system 
of  water-saturated  soil,  the  water  percolated  well. 
When  the  air  released  formed  a  continuous  cell, 
the  water  assumed  a  funicular  percolation.  In  a 
steady,  downward  capillary-percolation,  the  water 
pressure  (negative)  and  the  water  content  were 
both  constant.  There  was  always  a  linear  relation- 
ship between  the  discharge  and  the  mean  velocity 
of  the  water  current.  The  velocity  of  water  at  con- 
stant discharge  was  always  higher  in  capillary-per- 
colation than  in  saturated-percolation.  Varying  the 
supply  of  water  resulted  in  corresponding  changes 
of  amount  of  effective  capillary  water,  as  well  as 
of  mean  velocity.  In  upward  capillary  percolation, 
the  attainment  of  equilibrium  between  the  negative 
pressure  applied  by  section  and  the  negative  water 
pressure  required  a  very  long  time,  because  the 
discharge  was  very  small  and  the  cross  section  of 
'effective'  capillary  water  was  nearly  zero.  Water 


takes  an  intermediate  state  of  movement  (the 
movement  at  the  funicular  stage)  between  water 
movement  at  the  capillary  stage  (hydraulic  flow) 
and  at  the  film  stage  (surface  tension).-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-03450 


COMPARISON  OF  CHROMINUM  51-VE- 
RSENATE  AND  TRITIATED  WATER  MOVE- 
MENT IN  A  TERMITE  MOUND  AND  SOIL, 

University  Coll.  of  Rhodesia,  Salisbury. 

J.  P.  Watson. 

Soil  Sci.  1 1 1  (3):  188-191.  Illus.  1971 . 

Identifiers:    Chromiun-51,    Macrotermes-Goliath, 

Mound,  Movement,  Soil,  Termite,  Tritiated,  Ver- 

senate,  Water. 

A  mixture  of  the  2  radioisotopes  was  injected  into 
a  mound  occupied  by  Macrotermes  goliath  and  a 
nearby  soil  to  compare  the  suitability  of  the 
isotopes  for  tracing  water  movement  above  the 
water  table.  Movement  of  the  isotopes  was  esti- 
mated after  117  days  from  soil  samples  taken  in  a 
vertical  direction  at  a  horizontal  distance  of  15  cm 
from  the  injection  holes.  The  similarity  of  the 
depth-activity  graphs  of  the  2  isotopes  indicated 
the  reliability  of  chromium51-versenate  as  a  tracer 
of  major  movements  of  liquid  water.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03457 


A  THEORY  ON  THE  MASS  TRANSPORT  OF 
PREVIOUSLY  DISTRIBUTED  CHEMICALS  IN 
A  WATER  SATURATED  SORBING  POROUS 
MEDIUM,  .     , 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Chemistry. 

F.  T.  Lindstrom,  and  L.  Boersma. 
Soil  Sci.  Ill  (3):  192-199.  Illus.  1971. 
Identifiers:   Chemicals,   Dispersive,   Distributed, 
Equations,      Mass,      Mathematical,      Medium, 
Models,    Porous,    Saturated,    Sorbing,    Theory, 
Transport,  Water. 

Soils  represent  porous  media  of  interconnecting 
voids.  Models  are  proposed  to  predict  the  mass 
transport  of  chemicals  through  such  pore  systems. 
Usually  the  soil  is  considered  as  a  uniform  medium 
with  an  average  pore  size,  representing  the  pore 
size  distribution.  It  is  proposed  that  dispersive 
equations  including  a  diffusion  and  a  convection 
term  can  be  improved  by  taking  the  actual  pore 
size  distribution  into  account.  An  equation  for  the 
general  distribution  of  chemical  along  the  column 
is  given  and  several  special  cases  are  considered. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03459 


2H.  Lakes 


SEEPAGE  BENEATH  HOOVER  DIKE, 
SOUTHERN  SHORE  OF  LAKE  OKEECHOBEE, 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02954 


BLUEGILLS  DOMINATE  PRODUCTION  IN  A 
MIXED  POPULATION  OF  FISHES, 

Pennsylvania  State  Univ.,  University  Park. 
Edwin  L.  Cooper,  Charles  C.  Wagner,  and  George 
E.  Krantz. 
Ecology.  52  (2):  280-290.  Illus.  1971. 

Descriptors:  "Sunfishes. 

Identifiers:  *Bluegills,  Density,  Dominate,  Fishes, 

Mixed,  Population,  Production,  Stock. 

The  effects  of  exploitation  on  growth,  condition, 
and  surplus  production  were  measured  over  an  8- 
yr  period  of  population  of  7  spp.  of  warm-water 
fishes  in  a  4.05-ha  lake.  The  lake  was  shallow,  fer- 
tile, and  moderately  productive.  Population  esti- 
mates of  individual  species  were  made  each  spring 


concurrently  with  the  annual  removal  of  34%  to 
71%  of  the  existing  population.  The  initial  stock 
density  of  all  species  was  48.66  g/m  sq  in  the  spring 
of  1962.  The  optimum  yield  for  this  mixed  popula- 
tion was  calculated  to  be  14.56  g/m  sq  per  year  at  a 
stock  density  of  18.67  g/m  sq,  with  the  bluegill 
producing  most  of  this  surplus  weight.  When  spe- 
cies were  considered  separately,  there  was  poor 
correlation  between  exploitation  rate  and  wither 
growth  or  condition.  The  response  of  the  entire 
population  to  thinning  was  more  predictable,  with 
both  growth  and  condition  related  to  stock  density. 
Best  growth  occurred  at  densities  near  20  g/m  sq 
or  approximately  at  the  level  for  optimum  yield.- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-02994 


FAUNA  IN  VEGETATION  IN  CARP  PONDS  AT 
GOCZALKOWICE, 

Polish      Academy      of      Sciences,      Pszczyna. 

Hydrobiological  Station. 

Tadeusz  Kuflikowski. 

Acta  Hydrobiol.  12  (4):  439-456.  Illus.  1970.  Polish 

summary. 

Identifiers:  "Carp,  Elodea-Canadensis-M,  Fauna, 

Glyceria-Aquatica-M,  Goczalkowice,  Grasses-M, 

Phragmites-Communis-M,    Poland,    Polygonum- 

Amphibium-D,  *Ponds,  Vegetation. 

Investigation  on  the  fauna  living  in  the  vegetation 
of  carp  ponds  at  Goczalkowice  were  carried  out  in 
1966.  The  aim  was  to  study  qualitatively,  and  to 
some  extent  quantitatively,  the  fauna  living  in  the 
vegetation  and  to  show  the  similarities  and  dis- 
similarities between  the  pond  fauna  and  that  of  the 
Goczalkowice  dam  reservoir.  Elodea  canadensis, 
Polygonum  amphibium,  Glyceria  aquatica, 
Phragmites  communis,  and  communities  of  heter- 
genous  land  and  aquatic  plants,  especially  the 
grasses  forming  submerged  meadows  were 
identified.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03004 


PHYSICO-CHEMICAL    FEATURES    OF    LAKE 
PUPUKE,  AUCKLAND, 

M.  A.  Barker. 

N  Z  J  Mar  Freshwater  Res.  4  (4):  406-430.  Illus. 

Map.  1970. 

Identifiers:  Auckland,  Ion,  *Lake,  *New-Zealand, 

Oxygen,  Physicochemical,  Phyto,  Plankton,  Pu- 

puke,  Temperature. 

Lake  Pupuke,  situated  in  the  North  Island  of  New 
Zealand  near  Auckland  (Latitude  36  deg  53  ft  S, 
Longitude  174  deg  52  ft  E),  is  a  small,  circular 
body  of  water  (Maximum  width  1.2  km,  maximum 
depth  55  m).  From  Nov.  1966  to  Nov.  1967  obser- 
vations on  its  physico-chemical  factors  were  made 
twice  monthly.  The  range  of  temperatures  in  the 
year  was  12.0-24.2  deg  C  at  the  surface  and  11.3- 
14.5  deg  C  at  40  m.  A  thermocline  formed  between 
early  Oct.  and  early  Jan.,  when  it  became  strongly 
developed  at  about  17  m  and  persisted  until  late 
April.  Between  early  May  and  late  June  the 
stratification  was  breaking  down  and  between  mid 
July  and  mid  Sept.  the  lake  was  isothermal.  The 
values  for  light  transmitted  per  meter  through  the 
water  were  high  from  mid  Aug.  to  mid  Dec.  (53- 
76%/m),  very  low  from  mid  Dec.  until  mid  Feb. 
(23-49%/m),  high  in  March  (75%/m)  and  relatively 
constant  over  the  winter  months  (53-64%/m).  The 
amount  of  light  transmitted  depended  closely  on 
the  density  of  phytoplankton.  Changes  in  the 
depth  at  which  a  Secchi  disc  disappeared  paral- 
leled the  light  transmission  values,  and  the  mean 
Secchi  depth  was  2.2m,  range  1.0-5.2  m.  02  con- 
centrations down  to  30  m  were  highest  at  all  depths 
from  mid  Nov.  to  early  Jan.  (112-134%  saturation). 
From  early  Jan.  to  late  April  02  was  strongly 
stratified  (epilimnion  55-100%  saturation, 
hypolimnion  24-77%  saturation).  During  winter  02 
values  gradually  increased  at  all  depths.  The  range 
of  pH  was  7.8-9.5  units  at  the  surface  and  7.8-8.6 
units  at  30  m.  From  early  Jan.  to  late  April  pH 
values  were  strongly  stratified  but  from  mid  July 
to  mid  Aug.  they  were  nearly  uniform.  The  range 
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of  alkalinity  (mainly  HC03-  ions)  was  76.0-80.8 
ppm  CaC03  and  values  showed  stratification  in 
summer.  Carbonate  ion  was  present  from  early 
Oct.  to  mid  June,  but  free  C02  was  only  found  in 
trace  amounts.  The  range  of  nitrate  ion  concentra- 
tions was  0.05-0.31  ppm;  nitrate  became  obviously 
depleted  in  summer.  Only  1  nitrate  value  was  sig- 
nificant, 0.25  ppm  other  nitrate  values  never  ex- 
ceeded 0.10  ppm.  The  concentration  of  ammonia- 
cal  N  built  up  to  a  summer  maximum  of  0.95  ppm 
in  the  hypolimnion  (annual  range  0-0.95  ppm); 
values  for  albuminoid  ammonia  (0.016-1.03  ppm  of 
nitrogen)  varier  with  the  quantity  of  living  matter 
present.  The  annual  mean  for  total  ion  concentra- 
tion (3.30  meq/1)  was  high  and  the  order  of  ions 
wasNa  +  >  Mg2  +  >  Ca2+>  K+  and  HC03->  Cl- 
>  S042-.  Such  dissolved  salts  may  have  arrived  as 
airborne  particles,  dissolved  in  rain,  or  as  sea 
spray. --Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03OO9 


LIMNOLOGICAL   STUDIES   IN   BELGIUM.   V. 
THE  KRAGEWIEL  IN  BORNEM, 

Institut     Royal     des     Sciences     Naturelles     de 
Belgique,  Brussels. 
Ludo  Van  Meel. 

Bull  Inst  Roy  Sci  Natur  Belg.  46  (1):  1-14.  1970. 
Identifiers:  Asterionella-Formosa,  Belgium,  Bor- 
nem,    Ceratium-Hirundinella,    Kragewiel,    "Lim- 
nological,  Mallomonas-Acaroides,  Synedra-Acus, 
Synura-Uvella.Trachelomonas-Volvocina. 

Over  the  course  of  a  year,  the  Kragewiel,  a  pond 
(the  result  of  dike  ruptures;  its  water  supply  con- 
sists of  runoff)  in  Bornem  (Anvers  province, 
Belgium)  was  studied  parallel  to  other  studies  at 
Vieil-Escaut  in  Bornem.  Monthly  determinations 
were  made  of  the  concentration  of  various  water 
components  (alkalinity,  pH,  chlorides,  sulfates, 
nitrates,  nitrites,  phosphates,  silica,  car- 
bohydrates, organic  matter,  dissolved  02,  Ca,  Mg, 
Na,  and  K)  which  were  studied  with  the 
chlorophyll  concentration.  The  periods  of  02  defi- 
ciency and  super-saturation  generally  cor- 
responded to  the  chlorophyll  concentration  max- 
imum and  minimum.  Study  of  the  phytoplankton 
showed  a  Chlorophyta-Bacillario-phyceae  associa- 
tion with  rather  extensive  regular  dominance  by 
Asterionella  formosa,  Synedra  acus,  and  represen- 
tatives of  other  groups  such  as  Ceratium  hirun- 
dinella,  Trachelomonas  volvocina,  Mallomonas 
acaroides,  and  Synura  uvella. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03016 


CYCLE  OF  PHYSICAL-CHEMICAL  OBSERVA- 
TIONS IN  THE  LAKE  FUSARO, 

Messina  Univ.  (Italy).  Instituto  di  Zoologia. 
Giuseppe  Magazzu,  and  Sergio  Panella. 
Boll  Pesca  Piscicolt  Idrobiol.  24  (2):  171-183.  Illus. 
Map.  1969.  French  and  English  summaries. 
Identifiers:    Chemical,    Cycle,    "Eutrophication, 
Fusaro,  Italy,  Lake,  Naples,  Oxygenation,  Physi- 
cal, Pollution,  Salinities. 

The  annual  lowest  and  highest  salinities  commonly 
observed  in  the  last  years  are,  respectively,  35.5% 
and  37.9%;  extreme  values  (32.9%  -  41.5%)  may 
occur  in  some  particular  environmental  condition. 
Water  oxygenation  appears  sufficient  at  surface, 
but  precarious  at  depth,  especially  in  spring  and 
summer  time.  During  this  period  the  bottom  (-5  m) 
has  a  distinct  zone  characterized  by  partially  or 
totally  anoxic  denser  waters.  The  presence  of 
noticeable  quantities  of  nitrites  and  light  concen- 
trations of  inorganic  phosphates  shows  the  effects 
of  eutrophication  by  sewers  and  agricultural 
wastes. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03017 


SELECTED   ALGAE   OF   DAM    RESERVOIRS, 
THE  RIVER  SOLA,  AND  CARP  PONDS, 

Polish   Academy   of  Sciences,   Krakow.   Zaklad 

Biologii  Wod. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03021 


A  SURVEY  OF  THE  FRESHWATER  ALGAE  OF 
UNION  COUNTY,  DLLINOIS, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-03022 


A  GC  METHOD  FOR  THE  DETERMINATION 
OF  NITROLITRIACETIC  ACDD  IN  LAKE 
WATER, 

Department  of  Energy,   Mines   and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03051 


PROCESSES   AND   HISTORY   OF   TERMINOS 
LAGOON,  MEXICO, 

Scripps  Institution  of  Oceanography,  San  Diego, 

Calif. 

F.  B.  Phleger,  and  A.  Ayala-Castanares. 

American  Association  of  Petroleum   Geologists 

Bulletin,  Vol  55,  No  12,  p  2130-2140,  December 

1971.  9  fig,  18  ref.  NSF-19105  and  NSF-3420. 

Descriptors:  "Lagoons,  "Surface  waters,  "Sedi- 
mentation, "Salinity,  "Mexico,  Lithification,  Silt- 
ing, Water  circulation,  Currents  (Water),  Gulf  of 
Mexico,  Marine  animals,  Marine  plants,  Corals, 
Calcium  carbonate,  Streams,  Inflow, 
Geomorphology. 
Identifiers:  "Terminos  Lagoon  (Mex),  Forams. 

There  is  a  net  flow  of  Gulf  of  Mexico  high  salinity 
water  into  Terminos  Lagoon,  Mexico  through  the 
eastern  inlet,  mixing  with  runoff  from  three  large 
rivers,  and  a  net  flow  of  low-salinity  lagoon  water 
out  through  the  western  inlet.  The  average  circula- 
tion is  reflected  in  distribution  patterns  of  salinity, 
sediment  size  distributions,  forams,  percent  of  cal- 
cium carbonate  in  the  sediments,  and  water  tur- 
bidity. Relatively  high  organic  productivity  is  in- 
dicated by  numerous  large  standing  stocks  of 
forams.  The  lagoon  is  on  the  boundary  between 
biogenic  carbonate  sediments  on  the  east  and 
detrital  river-borne  sediments  on  the  west.  The 
modern  lagoon  barrier  began  during  the  Holocene 
on  a  foundation  of  calcilutite  when  sea  level  was  at 
about  -10  m.  The  seaward  side  of  the  barrier  is 
being  eroded,  except  on  the  western  end,  where 
there  is  deposition.  The  lagoon  is  essentially  filled 
with  sediment,  and  most  detritus  being  delivered 
by  rivers  is  bypassing  the  lagoon.  It  is  suggested 
that  deposits  similar  to  those  in  Terminos  Lagoon 
can  be  identified  in  ancient  sediments.  (Woodard- 
USGS) 
W72-03069 


THE  WATER-LEVEL  REGIME  AND  ITS  ROLE 
IN  THE  OPERATION  OF  THE  KAMA  RESER- 
VOIR (UROVENNYY  REZHIM  I  YEGO  ROL'  V 
PROTSESSAKH  FORMIROVANIYA  KAM- 
SKOGO  VODOKHRANILISHCHA), 
Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-03073 


EFFECT  OF  THE  KAMA  RESERVOIR  ON 
GRASSY  VEGETATION  IN  THE  HIGH  WATER- 
-TABLE  ZONE  (VLIYANIYE  KAMSKOGO 
VODOKHRANILISHCHA  NA  TRAVYANUYU 
RASTITEL'NOST'  ZONY  PODTOPLENIYA), 
Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-03074 


DEVELOPMENT  OF  HIGHER  AQUATIC 
VEGETATION  IN  THE  KAMA  RESERVOIR 
(FORMIROVANIYE  VYSSHEY  VODNOY 
RASTITEL'NOSTI  V  KAMSKOM  VODOK- 
HRANILISHCHE), 

Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 
Yu.  M.  Matarzin,  and  N.  B.  Sorokina. 


In:  Voprosy  formirovaniya  vodokhranilishch  i  ikh 
vliyaniya  na  prirodu  i  kbozyaystvo;  Perm,  USSR, 
p  64-84, 1970. 1  fig,  2  photo,  4  tab,  44  ref. 

Descriptors:  "Aquatic  plants,  "Aquatic  life, 
"Aquatic  environment,  "Aquatic  habitats,  "Reser- 
voirs, Reservoir  operation,  Lake  morphometry, 
Lake  morphology,  Shores,  Shallow  water,  Water 
level  fluctuations,  Floating  plants,  Submerged 
plants,  Marsh  plants,  Cattails,  Aquatic  weeds, 
Pondweeds,  Aquatic  algae,  Wild  rice,  Navigation. 
Identifiers:  "USSR,  Perm  Oblast,  Udmurt  ASSR, 
Kama  River,  Kama  Reservoir,  Votkinsk  Reser- 
voir, Geobotany,  Phragmites,  Polygonum, 
Phytocoenoses. 

Observations  were  conducted  by  the  Laboratory 
of  Water  Management  Research  of  Perm  State 
University  to  study  the  development  and  distribu- 
tion of  higher  aquatic  vegetation  in  the  Kama 
Reservoir  (Perm  Oblast)  during  its  12th  and  13th 
year  of  operation  to  compare  and  contrast  the 
growth  of  phytocoenoses  in  the  reservoir  with  that 
in  the  Votkinsk  Reservoir  (Udmurt  ASSR).  The 
aquatic  and  coastal  vegetation  of  the  Kama  Reser- 
voir plays  an  insignificant  role  in  the  aquatic  life  of 
the  reservoir  in  its  present  stage  of  operation.  The 
growth  rate  of  higher  plants  in  the  areas  of  coves 
and  in  shallow  waters  near  island  shorelines  is  far 
more  intensive  than  in  the  reservoir  body  as  a 
whole.  In  light  of  the  positive  role  of  higher  plants 
in  forming  the  aquatic  life  of  a  water  body,  efforts 
should  be  made  to  regulate  the  natural  develop- 
ment of  the  phytocoenoses.  This  would  make  it 
possible  to  replace  such  inferior  vegetation  as 
Polygonum  amphibium,  Cicuta  virosa,  Polygonum 
hydropiper,  and  Utricularia  vulgaris  with  the  valu- 
able plants  Phragmites,  Typha,  Scirpus, 
Typhoides  arundinacea  Moench  and  Beckmannia 
eruciformis  Host.  The  three  species  most  promis- 
ing for  cultivation  in  the  region  of  the  Nasadka 
reach  of  the  reservoir  are  Zizania  latifolia  Turcz, 
Typhoides  arundinacea  Moench  and  Beckmannia 
eruciformis  Host.  Intensification  of  artificial 
plantings  and  their  proper  management  may  not 
only  increase  the  fodder  base  of  some  kolkhozes 
of  the  area  but  also  create  favorable  conditions  for 
improving  the  fishery  economy  and  for  stimulating 
waterfowl  reproduction. 
W72-03075 


FORMATION  OF  SHALLOW-WATER  AREAS 
IN  KAMA  RIVER  RESERVOIRS  (FOR- 
MIROVANIYE MELKOVODIY  KAMSKIKH 
VODOKHRANILISHCH), 

Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-03076 


PROBLEMS  OF  RESERVOIR  MORPHOMETRY 
AND  ZONATION  (VOPROSY  MORFOMETRII I 
RAYONIROVANIYA  VODOKHRANILISHCH), 

Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 

Yu.  M.  Matarzin,  and  I.  K.  Matskevich. 
In:  Voprosy  formirovaniya  vodokhranilishch  i  ikh 
vliyaniya  na  prirodu  i  khozyaystvo;  Perm,  USSR, 
p  27-45,  1970.  5  fig,  3  photo,  4  tab,  41  ref. 

Descriptors:  "Reservoirs,  "Lakes,  "Lake 
morphology,  "Lake  morphometry,  Reservoir 
operation,  Reservoir  storage,  Dimensions, 
Volume,  Length,  Width,  Areal,  Depth,  Deep 
water,  Shallow  water,  Shores. 
Identifiers:  "USSR,  Perm  Oblast,  Udmurt  ASSR, 
Kama  River,  Kama  Reservoir,  Votkinsk  Reser- 
voir, Reservoir  classification,  Regionalization. 

Detailed  data  on  the  morphology  and 
morphometry  of  large  artificial  bodies  of  water  for 
developing  a  system  of  dividing  reservoirs  into 
classification  units  were  based  on  long-term  geo- 
graphic and  hydrologic  investigations  of  two  reser- 
voirs on  the  Kama  River  -  the  Kama  Reservoir 
(Perm  Oblast)  and  the  Votkinsk  Reservoir  (Ud- 
murt ASSR).  All  morphological  indices  (absolute 
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and  relative)  were  divided  into  2  groups:  (1) 
morphometric  indices  of  the  reservoir  surface,  in- 
cluding reservoir  length  and  width,  shoreline 
length,  degree  of  shoreline  dissection,  reservoir 
surface  area,  and  areas  bounded  by  individual 
depth  contours;  and  (2)  morphometric  indices  of 
volume  and  maximum  depth.  The  taxonomic  units 
suggested  for  subdividing  reservoirs  on  the  Kama 
River  are  pools,  regions,  reaches,  zones,  and  sub- 
zones.  (Josefson-USGS) 
W72-03077 

ADSORPTION  OF  CHLORINATED 

HYDROCARBON  PESTICIDES  BY  MICROBIAL 
FLOC  AND  LAKE  SEDIMENT  AND  ITS 
ECOLOGICAL  IMPLICATIONS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Microbial 
and  Cellular  Biology. 

W.  O.  Lesniowsky,  P.  R.  Dugan,  R.  M.  Pfister,  J. 
I.  Frea,  and  C.  I.  Randies. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  N  Y,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  611-618, 
1970. 6  fig,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Adsorption, 
•Flocculation,  'Pesticides,  'Bottom  sediments, 
Lakes,  Lake  Erie,  Great  Lakes,  Aquatic  bacteria, 
Aquatic  microorganisms.  Chlorinated  hydrocar- 
bon pesticides. 
Identifiers:  'Bacterial  floes. 

Of  38  aerobic  bacteria  isolated  from  Lake  Erie,  14 
formed  floes  in  at  least  one  of  six  different  media 
used.  Two  of  these  floe  formers  were  examined 
for  ability  to  accumulate  aldrin  from  solution.  Al- 
drin  was  dissolved  in  acetone  and  added  to  flasks 
containing  pregrown  bacterial  floes  suspended  in 
water.  Floes  were  shaken  for  various  time  inter- 
vals and  separated  from  solution  by  contrifuga- 
tion.  Both  were  analyzed  separately  for  presence 
of  aldrin  using  gas  liquid  chromatography.  Con- 
temporary sediment  collected  from  Lake  Erie  was 
examined  microscopically  and  analyzed  for  pesti- 
cide content  and  ability  to  absorb  aldrin.  Bacterial 
floes  absorbed  aldrin  from  solution  giving  a  625X 
concentration  factor  within  20  min,  after  which 
there  was  no  further  increase.  The  collected  sedi- 
ment behaved  similarly.  Floc-forming  microbes 
settling  from  a  water  column  remove  pesticides 
and  represent  a  natural  purification  process.  The 
pesticides  may  then  accumulate  in  bottom  sedi- 
ments and  exert  a  toxic  effect  on  susceptible  fau- 
na (See  also  W72-01094  thru  W72-01 1 12  and  W72- 
02878  thru  W72-02890)  (Knapp-USGS) 
W72-03115 


METAL  ION  CONTENT  OF  NIAGARA  RIVER 
WATER 

State   University   Coll.   Buffalo,   N.Y.   Dept.   of 
Chemistry. 

D.  T.  Meloon,  Jr.,  and  R.  Yalkovsky. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  N  Y,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  683-692, 
1970.  4  fig,  3  tab,  9  ref. 

Descriptors:  'Water  quality,  'Ions,  'Water  pollu- 
tion sources,  Rivers,  Water  chemistry,  Sodium, 
Potassium,       Calcium,       Magnesium,       Flame 
photometry,  Spectrophotometry. 
Identifiers:  'Niagara  River. 

Niagara  River  shallow-water  samples  were 
analyzed  by  atomic  absorption  spectrophotometry 
and  by  flame  photometry.  Laboratory  procedures 
were  developed  for  analyzing  sodium,  potassium, 
calcium,  and  magnesium  and  for  overcoming 
chemical  interferences.  The  concentration  levels 
found  for  these  elements  suggest  the  presence  of 
industrial  and  municipal  contamination.  Sodium 
concentrations  were  in  the  range  10  to  30  ppm, 
potassium  in  the  range  1 .2  to  4  ppm,  calcium  in  the 
range  30  to  60  ppm,  and  magnesium  in  the  range 
7.3  to  12ppm.  (See  also  W72-01094  thru  W72-01 112 
and  W72-02878  thru  W72-02890)  (Knapp-USGS) 


W72-03116 

WATER  MASS  IDENTIFICATION  IN  A  SMALL 
LAKE  USING  CONSERVED  CHEMICAL  CON- 
STITUTENTS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Biological  Sciences. 
J.  D.  Spain,  and  S.  C.  Andrews. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  N  Y,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  733-743, 
1970.  4  fig,  2  tab,  10  ref. 

Descriptors:        'Water       chemistry,        'Lakes, 

'Provenance,  'Tracking  techniques,  Limnology, 

Michigan,     Mixing,     Chlorides,     Fluorescence, 

Sampling,   Water  analysis,   Variability,  Tracers, 

Great  Lakes,  Tagging. 

Identifiers:   'Portage  Lake  (Mich),  Water  mass 

identification. 

Portage  Lake  in  the  Upper  Peninsula  of  Michigan 
derives  its  water  from  three  major  sources. 
Because  of  the  dynamic  nature  and  morphology  of 
the  system,  direct  measurement  of  all  inputs  was 
not  possible.  A  technique  was  employed  which  in- 
volved estimation  of  the  proportion  of  water  being 
derived  from  each  of  three  sources  by  the  deter- 
mination of  two  chemical  constituents  whose  con- 
centrations differ  within  the  three  sources. 
Chloride  concentration  and  natural  flourescence 
were  determined  on  water  samples  taken  at  ap- 
proximately monthly  intervals  throughout  the  year 
at  each  of  the  three  sources  and  from  six  stations 
in  Portage  Lake.  The  proportion  of  water  in  the 
Lake  from  each  of  the  three  sources  was  calcu- 
lated for  each  time  interval.  The  annual  cycle  of 
fluctuations  was  consistent  with  known  inputs  and 
demonstrated  that  natural  chemical  tracers  can 
provide  a  valuable  adjunct  to  direct  flow  measure- 
ment when  systems  involving  multiple  sources  are 
being  studied.  (See  also  W72-01094  thru  W72- 
01112  and  W72-02878  thru  W72-02890)  (Knapp- 
USGS) 
W72-03117 


EROSION  CONTROL  IN  THE  TORONTO 
AREA, 

Toronto  Harbor  Commissioners  (Ontario). 
K.S.Frichbergs. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  751-755, 
1970.  2  fig,  2  tab,  4  ref. 

Descriptors:  'Erosion  control,  'Harbors,  'Coastal 
engineering,   'Lake  Ontario,   'Shore  protection, 
Beach  erosion,  Sand  bars,  Sand  spits,  Littoral 
drift,  Waves  (Water. 
Identifiers:  'Toronto  (Ontario). 

The  Toronto  Island,  a  recurved  sandspit  that  pro- 
tects the  Toronto  Harbor,  was  formed  by  littoral 
drift  derived  from  the  eroding  Scarborough  Bluffs 
nearby.  Increasing  stability  of  the  Bluffs  and 
dredging  for  fill  and  harbor  entrances  have  com- 
bined to  starve  the  Island.  A  number  of  protective 
measures  appear  to  have  given  only  temporary  re- 
lief or  compounded  the  problem  elsewhere.  In 
1965  artificial  construction  of  the  present  East 
Headland  was  started.  The  plan  was  to  create  a 
large  new  Outer  Harbor  and,  with  the  same  opera- 
tion, protect  the  eroding  Island.  The  silting  at  the 
Eastern  Channel  has  been  cut  down  to  almost 
nothing;  the  last  dredging  was  performed  there  in 
1965.  In  addition  the  Island  is  now  receiving  in- 
creased protection  from  easterly  waves.  The  key 
to  the  stability  of  the  Headland  against  waves  is 
the  utilization  of  larger  size  material  for  armoring. 
Pebble  to  boulder  sized  pieces  of  brick,  paving 
stone  asphalt  and  broken  concrete  amount  to  5% 
to  15%  of  the  total  fill.  (See  also  W72-01094  thru 
W72-01112  and  W72-02878  thru  W72-02890)  (K- 
napp-USGS) 
W72-03118 


DEGLACIATION  AND  PROGLACIAL 

DRAINAGE:  NORTH  BAY-MATTAWA  RE- 
GION, ONTARIO, 

Syracuse  Univ.,  N.Y.  Dept.  of  Geology. 
J.  E.  Harrison. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  756-767, 
1 970. 9  fig,  1  tab,  9  ref. 

Descriptors:  'Glaciation,  'Geomorphology, 
'Paleohydrology,  'Great  Lakes,  'Pleistocene 
epoch,  Topography,  Alluvial  channels,  Lakes, 
Glacial  drift,  Erosion,  Scour,  Land  forming,  Val- 
leys, Surveys,  Terrain  analysis,  Beaches,  Water 
levels. 
Identifiers:  Mattawa  (Ontario). 

Striae,  crag  and  tail  features,  drumlins,  and 
discontinuous  moraines  in  the  Mattawa  Valley, 
Ontario  show  the  complex  lobation  of  the  ice  mar- 
gin during  deglaciation.  While  ice  occupied  the 
Lake  Nipissing  basin,  retreat  of  the  Algonquin 
highland  ice  allowed  proglacial  lake  water  to  drain 
eastward  into  the  upper  Petawa  River.  The  altitude 
of  the  highest  spillway  investigated  is  1,175  ft 
although  higher  routes  are  believed  to  exist. 
Retreat  from  the  Rutherglen  moraine  allowed 
proglacial  lake  waters  to  escape  over  the  Mink 
Lake  sill  at  1 ,075  ft  while  to  the  west,  the  uplands 
north  of  North  Bay  became  ice  free.  Shrinking  of 
the  lobe  occupying  the  Mattawa-Ottawa  River 
drainage  route  south  of  Mattawa  allowed  water  to 
escape  into  a  lower  lake.  This  lake  was  held  by  an 
ice  dam  across  the  valley  between  Deux  Rivieres 
and  Bissett  Creek.  (See  also  W72-01094  thru  W72- 
01112  and  W72-02878  thru  W72-02890)  (Knapp- 
USGS) 
W72-03119 


MIXED-POPULATION  SEDIMENT  IN 

NEARSHORE  ENVIRONMENTS, 

United  States  Lake  Survey,  Detroit,  Mich. 
S.  B.  Upchurch. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  768-778, 
1970. 6  fig,  16  ref. 

Descriptors:  'Sediment  transport,  'Sedimenta- 
tion, 'Lake  Superior,  'Lake  Michigan,  Bed  load, 
Suspended  load,  Provenance,  Sedimentology, 
Sampling,  Data  collections,  Analytical  techniques, 
Statistical  methods,  Littoral  drift,  Erosion, 
Deposition  (Sediments),  Particle  size,  Distribution 
patterns,  Great  Lakes. 

Mixed-population  analysis  of  sediment  can  be 
used  to  determine  littoral  drift  directions, 
provenance,  erosion  and  deposition  sites,  and 
beach  stability.  The  method  requires  that  sediment 
be  composed  of  lognormal  components  represent- 
ing different  sources  or  depositional  processes. 
Observations  need  be  made  only  once  for 
provenance  and  depositional  environment  studies, 
and  twice,  separated  by  a  short  interval,  for  drift 
and  erosion-deposition  studies.  At  Little  Lake 
Harbor,  Lake  Superior,  littoral  sediment  is 
derived  from  glacio-lacustrine  strata  and  consists 
of  pebble-cobble  and  fine  to  medium  sand  popula- 
tions. Shifts  of  these  populations  indicate  littoral 
drift  directions  and  erosion-deposition  sites.  At 
Little  Sable  Point,  Lake  Michigan,  sediment  is  fine 
to  medium  sand,  differentiated  during  transporta- 
tion and  deposition  into  beach  and  eolian  sedi- 
ments. The  traction,  saltation,  and  suspension 
loads  can  be  recognized  and  attributed  to  the 
depositional  environments.  (See  also  W72-01094 
thru  W72-0U12  and  W72-02878  thru  W72-02890) 
(Knapp-USGS) 
W72-03120 


ATMOSPHERIC  CONSTITUENTS  NEAR  LAKE 
ERIE, 

Atmospheric     Physics     and     Chemistry     Lab., 

Boulder,  Colo. 

P.  A.  AUee.T.  B.  Harris,  Jr.,  and  R.  Proulx. 
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Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  779-789, 
1970.  15fig,23ref. 

Descriptors:  'Meteorological  data,  *Data  collec- 
tions, *Air  pollution,  'Meteorology,  *Snowfall, 
Lake  Erie,  Great  Lakes,  Nucleation,  Aerosols, 
Air  enviroment,  Pollutant  identification,  Air  pollu- 
tion effects,  Atmospheric  physics. 

During  the  fall  seasons  of  1968  and  1969  an  aircraft 
probed  the  atmosphere  above  and  in  the  vicinity  of 
Lake  Erie  to  study  various  meteorological  condi- 
tions with  special  emphasis  upon  those  days  when 
the  lake-effect  snowstorms  were  present.  Among 
the  parameters  measured  during  these  flights  were 
the  concentration  of  Aitken  nuclei,  cloud  droplet 
condensation  nuclei,  and  ice  nuclei.  On  fair 
weather  flights  in  the  vicinity  of  Buffalo,  New 
York,  additional  measurements  were  made  of  the 
concentration  of  carbon  dioxide,  oxidant,  reduc- 
tant,  and  ozone.  Local  human  contributions  to 
these  atmospheric  constituents  can  be  detected 
and  measured,  and  some  observations  suggest 
possible  effects  upon  the  weather.  (See  also  W72- 
01094  thru  W72-01112  and  W72-02878  thru  W72- 
02890)  (Knapp-USGS) 
W72-03121 


ICE  DATA  COLLECTION  AND  USAGE: 
EMPHASIS  ON  PREDICTION  TECHNIQUES, 

Bendix  Corp.,  Ann  Arbor,  Mich.  Aerospace 
Systems  Div. 

P.  E.  Chase,  J.  L.  Baker,  and  E.  W.  Lewis. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  790-797, 
1970.  3  tab,  9  ref. 

Descriptors:  *Ice,  "Iced  lakes,  *Great  Lakes, 
Freezing,  Ice  breakup,  Navigation,  Melting,  Lake 
ice.  Forecasting,  Data  collections,  Data 
processing,  Meteorology. 

Ice  data  collected  for  the  Great  Lakes  are  used 
for:  (1)  ice  forecasts;  (2)  reports  on  actual  condi- 
tions; (3)  special  prediction  such  as  estimates  of 
port  access;  (4)  forecast  input  data  such  as  wind, 
air  and  water  temperature,  ice  conditions,  lake 
state,  local  factors,  and  historical  data;  and  (5)  ice 
research  data  such  as  ice  physics,  local  time  histo- 
ries and  variables  in  ice  formation  and  break-up, 
water-air  circulation  and  energy  balance  radiation, 
and  regional  economic  data.  The  users  and  collec- 
tors of  ice  data,  and  organizations  involved  in 
research  on  ice  problems  are  listed.  (See  also  W72- 
01094  thru  W72-0U12  and  W72-02878  thru  W72- 
02890)  (Knapp-USGS) 
W72-03122 


SPECTRA  OF  MONTHLY  MEAN  WATER 
LEVEL  IN  THE  GREAT  LAKES, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
L.  F.  Ku. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  State  University  Col- 
lege, Buffalo,  NY,  Part  2:  International  Associa- 
tion for  Great  Lakes  Research,  p  844-861 ,  1970.  19 
fig,  6  tab,  12  ref. 

Descriptors:  'Water  level  fluctuations,  *Great 
Lakes,  'Variability,  'Frequency  analysis,  'Fouri- 
er analysis,  Annual,  Time  series  analysis, 
Statistics,  Statistical  methods. 

The  annual  variation  and  its  harmonics  are  signifi- 
cantly parts  of  the  spectra  of  monthly  mean  water 
level  in  the  Great  Lakes.  The  energy  of  the  spectra 
is  concentrated  in  low  frequencies  and  the  plots  of 
background  in  the  spectra  at  all  stations  are 
similar.  The  coherent  energy  between  Lake  Su- 
perior and  each  of  the  other  Lakes  is  relatively 
lower  than  that  of  other  pairs.  The  phase  of  annual 
variation  increases  from  east  to  west.  In  Lake  Su- 


perior it  lags  about  2  months  behind  that  of  Lake 
Ontario.  The  amplitude  decreases  as  the  number 
of  points  increases.  For  Lakes  Superior,  Huron, 
and  Erie  the  amplitudes  approach  6  cm  when  48 
years  of  data  are  used.  The  amplitude  in  Lake  Su- 
perior is  the  same  as  that  in  Lake  Erie,  and  its 
value  in  Lake  Ontario  is  12  cm  larger  than  that  in 
Lake  Huron.  Owing  to  the  relatively  small  con- 
tribution towards  the  variance  by  the  annual  term 
and  its  harmonics,  it  is  not  practical  to  predict  the 
monthly  mean  water  level  using  only  the  periodic 
components.  (See  also  W72-01094  thru  W72-01112 
and  W72-02878  thru  W72-02890)  (Knapp-USGS) 
W72-03123 


WIND-GENERATED  CIRCULATIONS  IN 
LAKES  'ERIE,  HURON,  MICHIGAN  AND  SU- 
PERIOR, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
T.  S.  Murty,  and  D.  B.  Rao. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  927-941, 
1970.  8  fig,  11  ref. 

Descriptors:   'Great  Lakes,   'Water  circulation, 
Winds,  Currents  (Water),  Lake  Erie,  Lake  Huron, 
Lake  Michigan,  Lake  Superior,  Climatology. 
Identifiers:  'Lake  circulation. 

The  wind-generated  circulations  in  Lakes  Erie, 
Huron,  Michigan,  and  Superior  were  computed 
using  a  steady  state  linear  model  with  topography 
and  rotation  taken  into  account.  This  homogenous 
model  applicable  to  late  fall  and  early  spring  situa- 
tions only.  The  Lake  Erie  circulation  pattern  has 
three  cells.  An  elongated  clockwise  cell  near  the 
southern  shore  terminates  at  its  western  basin. 
This  cell  becomes  strong  to  the  east  of  Erie  and 
persists  to  midway  between  Silver  Creek  and  Buf- 
falo. The  second  cell  is  clockwise  and  is  in  the 
northern  part  of  the  lake.  The  third  cell  is 
clockwise  and  it  is  in  the  northeastern  part  of  the 
lake.  The  circulation  pattern  in  Lake  Huron  has 
four  cells.  In  the  eastern  part  there  is  a  strong 
counterclockwise  cell.  In  the  western  part  there  is 
a  clockwise  cell.  Most  of  the  Georgian  Bay  is  oc- 
cupied by  an  intense  counterclockwise  cell.  There 
is  a  weak  clockwise  cell  in  the  western  part  of  the 
Georgian  Bay.  In  Lake  Michigan  there  are  two 
cells:  a  clockwise  cell  in  the  western  part  and  a 
counterclockwise  cell  in  the  eastern  part.  The  cir- 
culation in  Lake  Superior  is  by  far  the  most  unor- 
ganized with  generally  counterclockwise  motion  in 
the  southern  portions  and  weak  clockwise  motions 
in  the  northern  portions.  (See  also  W72-01094  thru 
W72-01112  and  W72-02878  thru  W72-02890)  (K- 
napp-USGS) 
W72-03124 


FACTORS  AFFECTING  THE  PROGRESS  OF 
THE  THERMAL  BAR  OF  SPRING  IN  LAKE  ON- 
TARIO, 

Toronto  Univ.  (Ontario).  Great  Lakes  Inst. 
G.  K.  Rodgers,  and  G.  K.  Sato. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  NY,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  942-950, 
1970.  3  fig,  3  tab,  15  ref. 

Descriptors:      'Thermal     stratification,     'Ther- 

mocline,    'Lake    Ontario,    Water    temperature, 

Great    Lakes,    Limnology,    Stratification,    Solar 

radiation. 

Identifiers:  'Thermal  bar. 

The  primary  control  of  the  spring  thermal  bar 
movement  in  Lake  Ontario  is  surface  hearing  and 
the  initial  heat  content  of  the  'cold'  section  of  the 
Lake  into  which  the  thermal  bar  moves.  Heat  con- 
tent in  the  deep  section  on  1  April  is  related  to  the 
date  of  disappearance  of  the  thermal  bar.  The  date 
can  be  predicted  to  within  4  days.  The  heat  content 
of  the  deep  part  of  the  Lake  on  1  April  (relative  to 


heat  content  of  the  Lake  when  stratification  just 
starts)  varied  by  a  factor  of  2.  The  average  heat 
flux  through  the  lake  surface  during  the  months  of 
April  and  May  in  these  years  varied  by  only  15% 
from  the  mean.  Progress  of  stratification  is  con- 
trolled primarily  by  surface  heating  and  initial  lake 
temperatures  in  the  deep  part  of  the  Lake  and  by 
flow  of  waters  greater  than  4  deg  C  into  a  lake  at 
temperatures  less  than  4  deg  C.  (See  also  W72- 
01094  thru  W72-01112  and  W72-02878  thru  W72- 
02890)  (Knapp-USGS) 
W72-03125 


A  COMPARISON  OF  COMPUTED  AND  MEA- 
SURED CURRENTS  IN  LAKE  SUPERIOR, 

Wisconsin  Univ., Madison.  Marine  Studies  Center. 
N.  P.  Smith,  and  R.  A.  Ragotzkie. 
Proceedings  Thirteenth  Conference  on  Greal 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  N  Y,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  969-977, 
1970.  21  fig,  9  ref. 

Descriptors:  'Currents  (Water),  'Water  circula- 
tion, 'Lake  Superior,  Great  Lakes,  Climates 
Meteorology,  Data  collections,  Hydrography. 
Current  meters,  Water  temperature,  Mathematical 
models. 

Currents  and  water  temperatures  were  measurec 
from  anchor  stations  along  three  tracks  extending 
from  the  north  shore  of  the  Keweenaw  Peninsula 
in  Lake  Superior  on  July  6,  1969.  Cross-sections  ol 
the  geostrophic  current  components  normal  to  the 
track  were  compared  with  cross  sections  of  the 
corresponding  components  of  the  measured  cur- 
rents. Measured  current  patterns  were  spatiall) 
much  more  variable  both  horizontally  and  verti 
cally,  and  measured  currents  were  generallj 
stronger  than  the  computed  current.  Computec 
current  velocities  reached  15  cm/sec  on  two  occa 
sions,  but  were  generally  less  than  10  cm/sec 
Computed  currents  were  restricted  to  the  upper  3( 
meters.  The  normal  component  of  the  measurec 
currents  was  often  over  30cm/sec  in  some  part  ol 
the  cross-section,  and  significant  speeds  extendec 
down  to  60  m,  the  assumed  level  of  no  motioi 
chosen  for  the  dynamic  height  computations.  Thii 
indicated  that  the  barocline  component  is  some 
times  only  a  small  part  of  the  total  current.  (Sec 
also  W72-01094  thru  W72-01112  and  W72-0287! 
thru  W72-02890)  (Knapp-USGS) 
W72-03126 


WATER  SURFACE  TEMPERATURE  MEA 
SUREMENT  USING  AIRBORNE  INFRAREI 
TECHNIQUES, 

Barnes  Engineering  Co.,  Stanford,  Conn.  Remoti 
Sensing  Dept. 
M.  Weiss. 

Proceedings  Thirteenth  Conference  on  Grea 
Lakes  Research,  April  1-3,  1970,  State  Universit; 
College,  Buffalo,  N  Y,  Part  2:  International  As 
sociation  for  Great  Lakes  Research,  p  978-989 
1970. 9 fig,  1  tab,  Href. 

Descriptors:  'Remote  sensing,  'Water  tempera 
ture,    'Infrared    radiation,    Aerial   photography 
Great  Lakes,  Path  of  pollutants. 
Identifiers:  Infrared  radiometers. 

Techniques  for  rapidly  measuring  water  surfac 
temperature  over  large  areas  to  an  absolute  accu 
racy  of  better  than  0.5-1.0  deg  C  are  now  accom 
plished  with  the  aid  of  highly  sensitive,  rugged  in 
frared  radiometers  used  on  airborne  platforms 
Examples  are  given  of  a  variety  of  surface  tern 
perature  patterns  measured  in  aerial  surveys  of  th 
Great  Lakes,  thermal  pollution  of  bodies  of  wate 
from  power  plant  water  usage,  and  temperatun 
patterns  obtained  from  a  satellite.  Limitations  o 
measurement  accuracy  and  some  methods  for  coi 
recting  the  data  are  discussed.  (See  also  W72 
01094  thru  W72-01112  and  W72-02878  thru  W72 
02890)  (Knapp-USGS) 
W72-03127 
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a  STUDY  OF  THE  HEAT  LOSS  OF  THE  ST. 
LAWRENCE  RIVER  BETWEEN  KINGSTON 
AND  CORNWALL,  .  .,  _  n, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
D  F  Witherspoon,  and  R.  Y.  Poulin. 
Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College  Buffalo,  N  Y  ,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  990-996, 
1970. 4  fig,  1  tab,5ref. 

Descriptors:  *Ice,  'St.  Lawrence  River,  'Water 
temperature,  *Model  studies,  Mathematical 
models,  Ice  jams,  Navigation,  Cooling,  Freezing, 
Heat  balance,  Heat  transfer. 

A  model  of  the  water  temperature  of  the  St. 
Lawrence  River  uses  an  empirical  relationship  of 
the  air  and  water  temperature  difference  and  the 
heat  loss  from  the  water  surface.  Airborne  radia- 
tion thermometer  data  determine  the  initial  state 
condition  of  the  river.  Observed  air  temperature 
data  are  used  to  estimate  the  cooling  of  the  nver. 
The  calculated  temperatures  check  with  ground 
measurements  within  1  deg  F,  9  days  after  the  ini- 
tial state  measurement,  a  relationship  of  the  heat 
loss  to  the  velocity  is  given  for  the  five  reaches 
which  have  similar  hydraulic  charactensucs 
between  Kingston  and  Cornwall.  (See  also  W72- 
01094  thru  W72-01U2  and  W72-02878  thru  W72- 
02890)  (Knapp-USGS) 
W72-03128 


DATA  PREPARATION  FOR  WATER 
RESOURCE  STUDIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

G.  A.  Fuller,  and  H.  M.  Hill. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  N  Y,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  997-1003, 
1970.  3  tab,  12ref. 

Descriptors:  'Hydrologic  data,  *Data  processing, 
♦Statistics,  'Regression  analysis,  Data  collections, 
Streamflow  forecasting,  Great  Lakes,  Variability, 
Runoff  forecasting,  Water  levels,  Water  level  fluc- 
tuations. 

The  planning  and  management  of  a  large  water 
resources  system,  such  as  the  Great  Lakes, 
usually  requires  large  amounts  of  hydrologic  data. 
Often  values  are  missing  from  these  records. 
These  missing  values  are  generally  estimated  by 
regression  on  streamflow  data  from  nearby 
streams.  However,  it  has  been  found  that  regres- 
sion analysis  does  not  always  give  satisfactory 
predictions  from  hydrologic  data.  This  paper 
presents  an  alternative  method  for  estimating 
missing  data,  using  regression  analysis  on  the  prin- 
cipal components  of  the  data.  The  principal  com- 
ponent regression  and  coventional  regression 
models  for  estimating  missing  data  are  compared 
using  monthly  and  daily  streamflow  data.  The 
proposed  method  gives  better  predictions  when 
streamflow  records  are  short;  however,  when  long 
records  are  available  predictions  by  the  two 
methods  are  approximately  the  same.  (See  also 
W72-01094  thru  W72-01112  and  W72-02878  thru 
W72-02890)  (Knapp-USGS) 
W72-03129 


Suspended  load,  Water  temperature,  Telemetry, 

Conductivity. 

Identifiers:  *Water  quality  monitoring. 

A  submersible  water  quality  monitoring  instru- 
ment is  powered  by  rechargeable  batteries  and  au- 
tomatically scans  and  digitally  records  on  mag- 
netic tape  eight  water  quality  parameters.  The  type 
of  sensors  used,  the  recording  system  and  method 
of  operation  are  discussed.  (See  also  W72-01094 
thru  W72-01 112  and  W72-02878  thru  W72-02890) 
(Knapp-USGS) 
W72-03130 

THE    1967    ALTUS    RESERVOIR    SEDIMENT 
SURVEY,  „  ,     _     . 

Bureau  of  Reclamation,  Denver,  Colo.  Engineer- 
ing and  Research  Center. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-03158 


THE   LAKE   TAP   AT   THE   ASKARA 
HYDROELECTRIC  PROJECT, 

Groner  (Chr.  F.)  A/S,  Oslo  (Norway). 

For  primary  bibliographic  entry  see  Field  08A. 

W72-03213 


W72-03374 

PHYSICOCHEMICAL  CONDITIONS  OF 
BOOMER  LAKE,  PAYNE  COUNTY, 
OKLAHOMA, 

Oregon  State  Univ.,  Corvallis. 
Richard  E.  Craven,  and  Bradford  E.  Brown. 
Proc  Okla  Acad  Sci.  49:  23-29.  Dlus.  1970. 
Identifiers:   Boomer,   County,  Dissolved,   Lake, 
Oklahoma,  Oxygen,  Payne,  pH,  Physicochemical, 
Temperature,  Transparency,  Vegetation. 

Dissolved  02,  pH,  temperature,  and  Secchi  disc 
transparency  were  determined  from  March  1966 
through  Feb.  1967.  pH  near  the  bottom  ranged 
from  7.2  to  9.0.  Transparency  of  the  water  varied 
seasonally  and  was  affected  by  wind  and  amount 
of  rainfall.  Only  during  June  and  July  did  dissolved 
02  concentrations  fall  below  2  mg/1.  Anoxic  condi- 
tions were  recorded  several  times.  Temperature 
profiles  indicated  that  the  lake  water  was  con- 
stantly undergoing  circulation.  Rainfall  during  July 
partially  was  responsible  for  elimination  of  littoral 
vegetation  in  some  areas. -Copyright  1971 ,  Biolog- 
ical Abstracts,  Inc. 
W72-03375 


A  SUBMERSIBLE  SELF-CONTAINED  WATER 
QUALITY  METER, 

Plessey  Co.,  Ltd.,  Word  (England).  Environmen- 
tal Sensor  Div. 
G.F.Hodges. 

Proceedings  Thirteenth  Conference  on  Great 
Lakes  Research,  April  1-3,  1970,  State  University 
College,  Buffalo,  N  Y,  Part  2:  International  As- 
sociation for  Great  Lakes  Research,  p  1004-10014, 
1970. 9  fig,  1  tab,5ref. 

Descriptors:  'Monitoring,  'Instrumentation, 
•Water  quality,  'Data  collections,  Current  meters. 
Dissolved  oxygen,  Hydrogen  ion  concentration, 


SPRING  AND  SUMMER  CHIRONOMIDAE  OF 
UNIVERSITY  LAKE,  CHAPEL  HILL,  NORTH 
CAROLINA, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-03231 

PILOT  STUDY  OF  DYNAMICS  OF  RESERVOIR 
DESTRATIFICATION, 

Robert   S.   Kerr  Water  Research   Center,   Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03234 

CHANGES  IN  THE  ABUNDANCE  OF  GOL- 
DEYE,  HIODON  ALOSOIDES  (RAFINESQUE) 
IN  LAKE  TEXOMA,  OKLAHOMA, 

Oklahoma  Univ.,  Norman. 

William  L.  Shelton. 

Proc  Okla  Acad  Sci.  49:  184-187. 1970. 

Identifiers:       Abundance,      Goldeye      Hiodon- 

Alosoides,  Lake,  Oklahoma,  Texoma,  USA. 

Initially  abundant  (1948-1949),  the  population 
declined,  reached  a  low  in  1957,  and  by  1968  had 
recovered  its  original  density.  A  period  of  low  lake 
level,  1952-1957,  during  the  probable  spawning 
months,  may  have  reduced  spawning  success  suf- 
ficiently to  affect  the  subsequent  population.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03285 

DISTRIBUTION  AND  ABUNDANCE  OF  THE 
ZOOPLANKTON  OF  CANTON  RESERVOIR, 
OKLAHOMA, 

Oklahoma  Fishery  Research  Lab.,  Norman. 
Joseph  T.  Yacovino. 

Proc  Okla  Acad  Sci.  50:  87-90.  Illus.  1970. 
Identifiers:      Abundance,      Bosmina,      Canton, 
Ceriodaphnia,    Daphnia,    Diaphanosoma,    Diap- 
tomus,  Distribution,  Oklahoma,  Plankton,  Reser- 
voir, Zoo. 

The  plankton  of  Canton  Reservoir  was  sampled 
during  1967  and  1968.  Spring  pulses  were  noted 
both  years.  Plankton  volumes  also  varied  with 
horizontal  location  and  depth.  Entomostracans 
represented  in  the  samples  were  cyclopoid 
copepoda,  Diaptomus,  Daphnia,  Bosmina, 
Diaphanosoma,  and  Ceriodaphnia.  Of  these,  only 
Daphnia  and  Diaptomus  showed  any  vertical 
layering;  the  others  occurred  in  about  the  same 
abundance  of  all  depths.  Daphnia  and  Diaptomus 
were  the  dominant  springtime  zooplankters,  while 
Bosmina  was  dominant  in  summer  and  fall.-Copy- 
right  1971 ,  Biological  Abstracts,  Inc. 


CONDITION  FACTORS  AND  GROWTH  IN 
LENGTH  OF  A  STUNTED  WHITE  CRAPPffi 
POPULATION  IN  BOOMER  LAKE,  PAYNE 
COUNTY,  OKLAHOMA, 

Bureau  of  Commercial  Fisheries,  Woods  Hole, 
Mass.  Biological  Lab. 
Bradford  E.  Brown,  and  Jesse  J.  Jossel,  Jr. 
Proc  Okla  Acad  Sci.  49:  156-162. 1970. 
Identifiers:  Benthic,  Boomer,  Condition,  County, 
Crappie,   Fauna,   Growth,   Lake,  Length,   Low, 
Management,  Oklahoma,  Payne,  Pomoxis-Annu- 
laris,  Population,  Stunted,  Turbidity,  White. 

Average  growth  rate  and  condition  factor  for  crap- 
pie Pomoxis  annularis  from  this  102-ha  lake  in 
1966  were  quite  low  when  compared  with  results 
reported  from  other  Oklahoma  reservoirs.  Growth 
of  Boomer  Lake  white  crappie  was  essentially  the 
same  as  reported  for  white  crappie  from  the  lake  in 
1950  and  1953.  High  turbidity  and  relatively  low 
standing  crops  of  benthic  fauna  are  possible 
causes  of  this  phenomenon.  The  failure  of  any 
management  benefits  reflected  in  1966  from  a  1953 
rotenoning  demonstrates  the  need  for  continuous 
management.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03376 


USE  OF  SHANNON'S  FORMULA  IN  DESCRIB- 
ING SPATIAL  AND  TEMPORAL  VARIATION 
IN  A  ZOOPLANKTON  COMMUNITY  IN 
KEYSTONE  RESERVOIR,  OKLAHOMA, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  zoolo- 
gy. 

Kenneth  A.  Kochsiek,  and  Jerry  L.  Wilhm. 
Proc  Okla  Acad  Sci.  49:  35-42.  Illus.  1970. 
Identifiers:    Community,    Describing,    Formula, 
Keystone,  Oklahoma,  Plankton,  Reservoir,  Shan- 
nons, Spatial,  Temporal,  Zoo. 

Shannon's  formula  was  used  to  analyze  diurnal 
variation  of  zooplankton  community  structure. 
Twenty  spp.  were  collected  during  the  study  and 
temporal  variation  in  numbers  of  species  and  in- 
dividuals was  observed.  Spatial  variation  in  spe- 
cies diversity,  d  was  related  to  physicochemical 
conditions.  Despite  vertical  migration  of  certain 
species,  variations  in  numbers  of  individuals 
between  day  and  night  samples,  and  the  patchiness 
of  species,  temporal  variation  in  d,  at  a  particular 
depth  was  less  variable  than  spatial  variation  at  a 
particular  time.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03377 


CONTRIBUTIONS   TO   THE  STUDY   OF  THE 
BIOLOGY  OF  LAKE  SARAT  OF  BRAILA, 

Elena  Onea,  Florica  Carausu,  Violeta  Caruntu, 
Veronica  Cristea,  and  Vladimir  Olaru. 
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Comun  Zool.  4:  47-60.  Illus.  1966.  (Russian  and 
English  summary). 

Identifiers:  Artemia-Salina,  Biology,  Braila,  Fau- 
na, Flora,  Lake,  Romania,  Sarat. 

The  average  conditions  in  2  locations  are  different, 
even  though  the  lake's  area  is  small.  This  is 
reflected  in  the  values  concerning  transparency, 
temperature  and  salt  concentration,  which  vary 
for  the  2  stations.  New  forms  of  fauna  and  flora 
are  recorded  in  the  area.  Anemia  salina  was  found 
tolerant  to  great  salinity  and  temperature  varia- 
tions.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03381 


AQUATIC  PLANTS  AND  AQUATIC  PLANT 
VEGETATION  IN  THE  PONDS  OF  DE  HAAK 
NEAR  SLIKKENDAM  (PROVINCE  OF  ZUDJ- 
-HOLLAND,  NETHERLANDS),  (IN  DUTCH), 

Rijksinstituut  Natuur.,  Amsterdam  (Netherlands). 
A.  J.  Den  Held,  J.  J.  Den  Held,  and  E.  X.  Maier. 
Gorteria.  5  (2):  21-35.  Illus.  1970.  English  summa- 
ry- 
Identifiers:  Aquatic,  Ceratophyllum-Demersum- 
D,  Chara-Aspera,  Chara-Globularis,  Chara- 
Hispida,  De,  Elodea-Nuttallii-M,  Haak,  Holes, 
Lemna-Gibba-M,  Najas-Marina-M,  Netherlands, 
Nitella-Flexilis,  Nitellopsis-Obtusa,  Peat,  Plant, 
Plants,  Ponds,  Province,  Slikkendam,  Vaucheria, 
Vegetation,  Zuid-Holland. 

The  pools  are  situated  in  marshwood  peat.  The 
water  is  about  1  m  deep,  is  slightly  oligohaline,  has 
a  medium  calcium  content,  and  is  hardly  polluted. 
In  the  south  the  peat  holes  communicate  with  a 
ditch  containing  water  which  is  comparatively  rich 
in  phosphate  and  nitrite.  The  increase  in  pollution 
and  in  the  phosphate  content  to  the  south  is 
demonstrated  by  the  growing  abundance  of 
Ceratophyllum  demersum  and/or  Vaucheria  cf. 
dichotoma  Ag.,  accompanied  by  species  such  as 
Elodea  nuttallii  and  Lemna  gibba.  In  the 
undisturbed  parts  of  most  peat  holes  there  is  luxu- 
riant vegetation  of  Najas  marina  and  several 
Characeae:  Nitellopsis  obtusa  (Desv.)  J.  Groves, 
Nitella  flexilis  Ag.,  Chara  hispida  L.,  C.  globularis 
Thuill.  and  C.  aspera  Willd.  Nitellopsis  obtusa 
formed  abundant  antheridia  and  oogonia,  and  in 
one  place  plants  bearing  ripe  oospores  were  found. 
Some  ecological  remarks  are  made,  both  on  the 
species  already  mentioned  and  on  other  water 
plants  occurring  there.  The  syntaxonomical  posi- 
tion of  the  Najas  marina  and  Characeae  is 
discussed.  De  Haak  represents  the  last  remainder 
of  the  undisturbed  exosystem  of  partly  dug  out 
peat  layers  in  the  surroundings  of  Nieuwkoop.  It 
forms  an  unique  link  in  the  series  of  peat  holes 
areas  (from  mesohaline  to  fresh;  from  only  peaty 
to  peat  lying  on  clay  or  sand)  in  the  western  part  of 
the  Netherlands. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03468 


RATIONALE,  BACKGROUND,  AND  DEVELOP- 
MENT OF  EXPERIMENTAL  LAKE  STUDIES  IN 
NORTHWESTERN  ONTARIO, 

Fisheries  Research  Board  of  Canada,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
W.  E.  Johnson,  and  J.  R.  Vallentyne. 
J  Fish  Res  Bd  Can.  28  (2):  123-128.  Map.  1971. 
Identifiers:  Background,  Canada,  Development, 
Eutrophication,  Lake,  Northwestern,  Ontario,  Ra- 
tionale. 

Reasons  why  experimental  lake  studies  form  a 
useful  addition  to  more  conventional  laboratory 
experiments  and  observational  field  studies  of 
eutrophication  are  discussed.  The  developmental 
history  of  the  Experimental  Lakes  Area  is  given, 
including  reasons  for  the  location  and  a  general 
description  of  the  area  set  aside  for  experimental 
manipulation. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03471 


PERIPHYTON      OF     THE      EXPERIMENTAL 
LAKES  AREA,  NORTHWESTERN  ONTARIO, 

Fisheries  Research  Board  of  Canada,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
John  G.  Stockner,  and  F.  A.  J.  Armstrong. 
J  Fish  Res  Bd  Can.  28  (2):  215-229.  1971. 
Identifiers:     Achnanthes-Flexella,     Achnanthes- 
Minutissima,      Algae,      Biomass,      Blue-Green, 
Canada,      Eunotia-Pectinalis,      Green,      Lakes, 
Northwestern,  Ontario,  Periphyton,  Succession. 

The  periphyton  of  4  Experimental  Lakes  Area 
(ELA)  lakes  were  examined  in  1969.  The  littoral 
zone  of  all  lakes  was  composed  chiefly  of  large 
boulders  and  rock  shelf  s  and  the  epilithic  algal  as- 
semblage was  accordingly  dominant.  Depending 
directly  on  light  penetration  and  substrate  availa- 
bility benthic  algal  growth  in  most  lakes  was 
negligible  at  depths  greater  than  10  m.  Throughout 
the  growing  season  diatoms  were  the  dominant 
algal  group  within  the  epilithic  assemblage,  com- 
prising more  than  60-70%  of  the  total  volume.  Fila- 
mentous green  and  blue-green  algae  increased  in 
importance  in  July  and  Aug.  but  never  constituted 
more  than  40%  of  the  volume  of  the  total  algal 
biomass.  A  well-defined  diatom  succession  was 
observed  both  on  the  natural  lithic  substrate  and 
on  glass  slides.  Achnanthes  minutissima  was  the 
most  abundant  diatom  encountered  in  the  littoral 
zone  of  all  lakes.  Periphyton  growth  on  glass  slides 
in  lake  240  was  27  mg  organic  matter/m2  .  day  dur- 
ing initial  colonization  and  250  mg  organic 
matter/m2  .  day  during  the  period  of  maximum 
growth.  The  vertical  distribution  of  littoral  diatoms 
in  the  lake  240  was  examined  and  differences 
among  species  are  discussed  in  light  of  possible 
regulating  mechanisms.  A.  flexella  and  Eunotia 
pectinalis  were  found  only  in  the  psammonal 
habitat  of  lake  240.  Statistical  treatment  of  chemi- 
cal analyses  of  N,  P,  and  chlorophyll  a  content  of 
periphyton  showed  no  significant  differences  in 
amounts  of  total  N  among  periphyton  from  lakes, 
but  the  distribution  of  both  total  P  and  chlorophyll 
a  was  significantly  different  among  lakes  ex- 
amined. Highest  concentrations  of  both  P  and 
chlorophyll  a  were  found  in  lakes  239  and  227.  In 
lake  227,  a  lake  receiving  weekly  additions  of  N 
and  P,  concentrations  of  P  were  significantly 
greater  than  in  the  other  lakes.  Concentrations  of 
N  and  P/unit  organic  weight  of  periphyton  taken  at 
a  depth  of  1  m  in  each  of  the  study  lakes  were 
greatest  in  lake  227.  Comparisons  among  lakes  are 
made  and,  based  on  the  results  of  these  com- 
parisons, the  role  of  N  and  P  as  regulators  of 
periphyton  growth  in  the  ELA  lakes  is  discussed. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03476 


VERTICAL  DISTRIBUTION  AND  SEASONAL 
ABUNDANCE  OF  ZOOPLANKTON  IN  TWO 
SHALLOW  LAKES  OF  THE  EXPERIMENTAL 
LAKES  AREA,  N.  WEST.  ONTARIO, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler,  and  Bengt  Noven. 

J  Fish  Res  Bd  Can.  28  (2):  245-256.  Illus.  1971. 

Identifiers:     Abundance,     Bosmina-Longirostris, 

Canada,     Cyclops-Bicuspidatus-Thomasi,     Diap- 

tomus-Minutus,    Distribution,    Holopedium-Gib- 

berum,  Lakes,  Leptodora-Kindtii,  Northwestern, 

Ontario,  Plankton,  Rotifers,  Seasonal,  Shallow, 

Vertical,  Zoo. 

Seasonal  variations  in  the  abundance  of  zooplank- 
ton  were  studied  in  lakes  122  and  132  for  a  period 
of  10  mo.  beginning  in  mid-May  1968.  Seasonal 
dynamics  of  various  species  are  discussed  in  rela- 
tion to  their  patterns  in  the  Canadian  Shield  and  in 
other  localities.  Day  and  night  vertical  distribu- 
tions for  each  lake  were  sampled  on  2  dates  in 
summer.  Three  spp.  of  rotifers  migrated  diurnally 
in  lake  122,  but  no  evidence  of  diurnal  movement 
was  found  in  lake  132.  All  crustaceans  studied  in 
both  lakes  migrated  vertically  to  some  degree,  ex- 
cept for  nauplius  larvae  and  Leptodora  kindtii. 
There  was  little  difference  in  vertical  distribution 
patterns  on  the  2  dates  studied.  Average  zooplank- 
ton  biomass  in  the  2  lakes  was  calculated  and  com- 


pared with  that  found  in  other  studies.  Average 
zooplankton  biomass  during  the  ice-free  season 
was  72  and  156  mg/m3  dry  weight  for  lakes  122  and 
132,  respectively.  Dominant  species  in  both  lakes 
were  Diaptomus  minutus,  Cyclops  bicuspidatus 
thomasi,  Holopedium  gibberum,  and  Bosmina  lon- 
girdstris.  Ecological  tolerances  for  rotifer  species 
agreed  well  with  those  found  for  Swedish  waters.— 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03478 


ZOOBENTHOS  OF  FIFTEEN  LAKES  IN  THE 
EXPERIMENTAL  LAKES  AREAS, 

NORTHWESTERN  ONTARIO, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

Andrew  L.  Hamilton. 

J  Fish  Res  Bd  Can.  28  (2):  257-263.  Illus.  1971. 

Identifiers:     Benthos,     Canada,     Chaoborinae, 

Chironomidae,    Lakes,    Northwestern,    Ontario, 

Pisidium-Conventus,  Pontoporeia-Affinis. 

The  composition  of  the  profunda]  and  sublittoral 
zoobenthos  of  15  lakes  in  northwestern  Ontario 
was  closely  related  to  morphometric  features  of 
the  individual  lakes.  The  amphipod  Pontoporeia 
affinis  Lind.,  and  the  sphaeriid  Pisidium  conven- 
tus  Clessin,  were  the  dominant  species  in  the 
larger  deeper  lakes  whereas  species  of 
Chironomidae  and  Chaoborinae  were  the  domi- 
nant forms  in  all  lakes  with  mean  depths  of  less 
than  10  m.  Dissolved  02  concentration  and  tem- 
perature of  the  bottom  water,  2  characteristics  that 
are  largely  a  function  of  lake  morphometry,  are 
probably  the  primary  factors  limiting  the  distribu- 
tion of  individual  species. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03479 


PRELIMINARY  CHARACTERIZATION  OF 
LAKES  IN  THE  EXPERIMENTAL  LAKES 
AREA,  N.  WEST.  ONTARIO,  USING  DIATOM 
OCCURRENCES  IN  SEDIMENTS, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

John  G.  Stockner. 

J  Fish  Res  Bd  Can.  28  (2):  265-275. 1971. 

Identifiers:  Canada,  Cyclotella,  Diatom,  Lakes, 

Melosira,  Northwestern,  Ontario,  Sediments. 

Diatoms  in  deepwater  surface  sediment  from  16 
Experimental  Lakes  Area  (ELA)  lakes  of  varying 
size  and  morphometry  were  separated  for  analysis 
on  the  basis  of  their  generally  understood  habitat 
preference  into  littoral  and  planktonic  groups.  The 
lakes  were  ranked  in  order  of  increasing  relative 
abundance  of  littoral  diatoms  recovered  from 
deepwater  surface  sediment.  A  significant  correla- 
tion was  found  between  the  abundance  of  littoral 
diatoms  in  deepwater  sediments  and  the 
morphometric  variables:  lake  surface  area  (A0), 
and  shoreline  length  to  lake  volume  (L/V),  and 
percent  littoral  development  in  each  lake.  The 
Centrales  was  the  dominant  planktonic  group  in 
most  of  the  ELA  lakes  examined.  Species  of 
Cyclotella  and  Melosira  were  the  dominant 
diatoms  in  most  ELA  lakes.  The  ratio  of  the  2 
planktonic  groups-Araphidineae  and  Centrales 
(A/C (-calculated  from  sediment  counts,  agreed 
closely  with  the  A/C  ratio  enumerated  from  1969 
phytoplankton  counts  in  2  lakes  compared.  Based 
on  a  lake  classification  scheme  using  values  of  the 
A/C  ratio  from  sediment  diatom  counts,  the 
majority  of  ELA  lakes  were  classed  as 
oligotrophic.  Analysis  of  a  155-cm  core  from  lake 
240  showed  little  change  in  diatom  species  com- 
position over  the  past  3000-4000  yr.  Centrales  was 
the  dominant  diatom  assemblage  at  all  sediment 
depths.  The  dominant  diatoms  in  the  sediment  of 
lake  240  and  the  majority  of  ELA  lakes  examined 
were  similar  to  those  dominant  in  the  deepwater 
sediments  of  well-studied  oligotrophic  lakes  in 
other  lake  districts.  On  the  basis  of  calculated  A/C 
ratios  in  surface  sediment  in  several  lakes  at  tem- 
perate latitudes,  a  lake  trophic  classification  is 
proposed. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03480 
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WATER  CYCLE— Field  02 
Water  in  Plants— Group  21 


ICHTHYOFAUNA    OF    THE    DOLGAN    LAKE 
AND  ITS  SIGNIFICANCE  IN  TRADE, 

Y.P.  Larionov. 

Tr  Yakutsk  Otd  Sib  Nauchno-Issled  Inst  Rybn 

Khoz.  3.  205-216.  1969.  Translated  from  Ref  Zh 

Biol,  1970,  No.  41257. 

Identifiers:   Coregonus-Peled,  Dolgan,  Esox-Lu- 

cius,   Fauna,   Growth,   Ichthyo,   Lake,   Midges, 

Moliusks,  Nutrition,  Perca-Fluviatilis,  Rutilus-Ru- 

tilus,  Trade,  USSR. 

Ichthyofauna  of  the  Dolgan  Lake  (Yakutsk  Au- 
tonomous SSR)  is  presented  by  peled  (Coregonus 
peled),  perch  (Perca  fluviatilis),  roach  (Rutilus  ru- 
tilus)  and  pike  (Esox  lucius).  Study  of  their 
growth,  nutrition  and  biology  of  reproduction  was 
conducted.  By  food  resources,  the  lake  is  referred 
to  as  the  central  feeder.  Fish  catch  on  the  lake  is 
done  sporadically.  The  catches  of  spring  and  fall 
of  1965  left  over  200  centners  of  which  80%  were 
peleds.  Perch  takes  the  2nd  place.  In  peleds, 
perches  and  roaches  feeding  on  benthos  (mol- 
iusks, larva,  midges  and  others),  competition  is 
noted.  Trap  net  catch  in  March  and  Aug. -Sept.  is 
recommended.  Productivity  of  the  lake  is  10-15 
kg/ha. -Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03490 


PHYSICAL  LIMNOLOGY  OF  LAKE  GENEVA 
(SWITZERLAND):  STUDY  OF  THE  SEDI- 
MENTS IN  THE  NERNIER  PIT, 

Geneva  Univ.  (Switzerland).  Inst,  of  Geology  and 

Paleontogy. 

J.  P.  Vernet,  and  C.  Parent. 

C  R  Seances  Soc  Phys  Hist  Natur  Geneve.  5  (2/3): 

205-215.  Illus.  Map.  1970  English  summary. 

Identifiers:  Geneva,  Lake,  Limnology,  Nernier, 

Physical,  Pit,  Pollution,  Sediments,  Switzerland. 

The  study  of  the  sedimentology  of  3  cores  from 
the  occidental  part  of  the  lake  of  Geneva  (Switzer- 
land) shows  the  physical  constitution  of  the  sedi- 
ments and  their  stratigraphy.  The  general  clay 
composition  is:  illite  50%,  chlorite  30%,  kaolinite 
10%  and  montmorillonite  and/or  mixed  layer  10%. 
The  presence  of  well  crystallized  montmorillonite 
in  the  Tardiglacial  formations  was  noted.  The  su- 
perficial sediments  show  pollution  by  Cu,  Zn  and 
Ba. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03492 


OBSERVATIONS  ON  SEDIMENTATION  IN 
THE  ARTIFICIAL  MONTSALVAN  LAKE,  IN 
FRIBOl'RG  CANTON  (SWITZERLAND), 

Petroconsultants  S.  A.,  Geneva  (Switzerland). 
Michel  Godel,  Daniel  Kissling,  and  Gilles 
Carbonnel. 

C  R  Seances  Soc  Phys  Hist  Natur  Geneve.  5  (2/3): 
190-202.  Illus.  Map.  1970.  English  summary. 
Identifiers:    Artificial,   Canton,   Fribourg,   Lake, 
Montsalvan,  Ostracod,  Pisidium,  Sedimentation, 
Switzerland. 

Sedimentation  in  the  artificial  Lake  of  Montsalvan 
was  observed  during  the  autumn  1968  when  the 
lake  was  empty.  A  total  of  2.3  million  m  cu.  of 
sediments  were  deposited  during  a  period  of  48  yr. 
This  corresponds  to  an  average  of  280  cm  cu  per 
year  and  per  square  kilometer  of  the  basin. 
Detailed  observation  of  the  stratigraphy  of  the 
sediments  shows  no  annual  cycles  but  shorter  cy- 
cles related  to  rainfall.  Type  of  sediments  and 
depositional  conditions  are  constant  during  the 
whole  lake  history.  A  rather  complete  ostracod 
population  develops  after  about  10  yr  and  1  lacus- 
trine Pisidium  species  appears  about  3  yr  after  the 
creation  of  the  lake-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03493 


FIRST  CONTRIBUTION  TO  THE  LIMNOLOGI- 
CAL  KNOWLEDGE  OF  THE  LAGOONS  AND 
ARTIFICIAL  PONDS  OF  CUBA, 

Ceskoslovenska  Akademie  Ved,  Prague. 
Hydrobiologicka  Lab. 

M.  Straskraba,  M.  Legner,  J.  Fott,  J.  Holcik,  and 
Legnerova. 


Acad  Cienc  Cuba  Ser  Biol.  4.  3-44.  Illus.  Map. 
1969.  English  summary. 

Identifiers:  Artificial,  Cuba,  Lagoons,  Limnologi- 
cal,  Phyto,  Plankton,  Ponds,  St,  Zoo. 

Studies  are  presented  of  physico-chemical, 
phytoplankton,  zooplankton  and  productivity  of 
17  ponds  and  lagoon  areas  in  Cuba.  Data  obtained 
are  compared  with  similar  studies  in 
Czechoslovakia-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03501 

21.  Water  in  Plants 


DISTANCE  BETWEEN  FOOD  AND  WATER 
SUPPLY  AND  ITS  EFFECT  ON  DRINKING 
FREQUENCY,  AND  FOOD  AND  WATER  IN- 
TAKE OF  MERINO  AND  BORDER  LEICESTER 
SHEEP, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Deniliquin  (Australia).  Div.  of  Plant 
Industry. 

V.  R.  Squires,  and  A.  D.  Wilson. 
Aust  J  Agr  Res.  22  (2):  283-290.  Illus.  1971 . 
Identifiers:  Border,  Bush-D,  Distance,  Drinking, 
Food,    Frequency,    Intake,    Leicester,    Merino, 
Pastoral,  Salt,  Sheep. 

The  walking  and  drinking  behavior  of  Merino  and 
Border  Leicester  wethers  was  compared  in 
summer  1968  when  a  diet  containing  15%  sodium 
chloride  was  fed  at  points  that  were  separated 
from  the  water  supply  by  distance  of  up  to  5.6  km. 
All  sheep  maintained  2  journeys  daily  to  water 
until  the  distance  between  food  and  water  reached 
4.0  km.  At  this  point  Merino  sheep  drank  3  times 
every  2  days  and  at  4.8  km  once  a  day.  Border  Le- 
icesters  drank  twice  daily  until  the  distance 
reached  5.6  km,  when  they  drank  once  daily.  Food 
intake  declined  in  both  breeds  as  distance  from 
water  increased,  but  water  intake  was  reduced 
only  at  the  longer  distances.  When  drinking  once 
daily,  water  intakes  were  as  much  as  7  and  10  liters 
respectively  for  Merino  and  Border  Leicester 
sheep.  Walking  distances  reached  a  maximum  of 
13.6  and  17.6  km/day  respectively  for  the  Merinos 
and  Border  Leicesters.  The  average  walking  speed 
of  the  Merinos  (2.51km/hr)  was  greater  than  that 
of  the  Border  Leicesters  (2.06  km/hr).  The  implica- 
tions for  management  of  saltbush  pastoral  areas 
are  discussed. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02993 


NEW  PLANT  ASSOCIATIONS  IN  THE  SUB- 
CARPATHIAN  WATERSHED  OF  THE 
SLANICUL  DE  BUZAU, 

Institutul  Agronomic,  Bucharest  (Rumania). 

V.  Ciocarlan. 

Lucrari  Stiint  Inst  Agron  'N  Balcescu'  Ser  A.  12: 

367-374.  Map.  1969.  English,  French  and  Russian 

summaries. 

Identifiers:  Associations,  Festuca-M,  New,  Onob- 

rychis-D,      Phytosociology,      Plant,      Romania, 

*Slanicul-De-Buzau,  *Subcarpathian,  Watershed. 

The  paper  presents  2  new  associations:  Festuco 
rupicolae-Onobrychietum  and  Festucetum  vale- 
siacae  pontico-romanicum.  Three  new  subassocia- 
tions  are  also  described.  The  new  associations 
have  been  created  on  the  basis  of  the  regional  spe- 
cies and  ecological  criteria.  The  description  of  the 
associations  is  accompanied  by  phytocenological 
tables. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02996 


ORIGIN   OF  THE   PLANT   FORMATIONS   OF 
OUR  LLANOS, 

Instituto  Botanico,  Caracas  (Venezuela). 

Tobias  Lasser. 

Acta  Bot  Venez.  4  (1-4):  23-52.  1969. 

Identifiers:    Depression,    Displacement,    Forest, 

Formations,  Grasses-M,  "Llanos,  Origin,  Plant, 

Table,  'Venezuela. 


The  Uanos  constitute  a  gently  rolling  area  of  some 
280,000  km  sq  formed  by  Quaternary  deposits  oc- 
cupying the  basin  of  a  Tertiary  sea.  They  are  large- 
ly grass-covered  with  isolated  woods  and  galleries 
following  the  watercourses.  Humidity  is  the  limit- 
ing factor  for  forest  growth.  The  author  argues 
that  the  progressive  elevation  of  the  land  (which  is 
still  occurring  in  the  Orinoco  Delta)  and  con- 
sequent depression  of  the  water-table  are  chiefly 
responsible  for  the  displacement  of  forest  cover 
by  sward.  In  support  of  the  view  that  the  llano 
depression  has  largely  been  colonized  by  a  flora 
native  to  the  adjacent  mountains,  the  author  ap- 
pends 'A  sample  of  the  vegetation  of  the  llanos 
and  its  presence  in  the  limiting  Cordilleras'  com- 
prising 706  plant  species,  of  which  527  or  75%  are 
also  to  be  found  in  one  or  more  of  the  3  neighbor- 
ing areas. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02997 


SURVEY  OF  THE  DETERMINING  FACTORS 
OF  THE  CALCAREOUS  MARSH  AND  ITS 
MOST  IMPORTANT  CONTACT  ASSOCIA- 
TIONS IN  THE  FOOTHILLS  OF  THE  BAVARI- 
AN ALPS, 

Bayerische     Landesanstalt     fuer     Bodenkultur, 
Pflanzenbau  ung  Pflanzenschutz,  Munich  (West 
Germany). 
W.  Braun. 

Ber  Bayer  Bot  Ges  Erforschung  Heim  Flora.  42: 
109-138.  Maps.  1970. 

Identifiers:  Alps,  Associations,  Bavarian,  Calcare- 
ous, Contact,  Determining,  Foothills,  Germany, 
Indicator,  *Marsh,  Phytosociology,  Species,  Sur- 
vey. 

A  phytosociological  analysis  of  28  associations 
from  Bavarian  calcareous  marsh  is  presented  with 
information  on  their  relationships  and  subgroups 
and  on  indicator  species. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02998 


TROLLIUS  EUROPAEUS, 

Polskie  Towarzystwo  Przyrodnikow  im.  Koper- 

nika,  Warsaw. 

L.  Pomarnacki. 

Wszechswiat.  9.  246-247.  Illus.  1970. 

Identifiers:  Habitats,  Morphology,  *Trollius-Eu- 

ropaeus-D. 

The  plant  occurs  on  wet  meadows,  in  forests  and 
clearings.  It  is  a  perennial  from  the  family  Ranun- 
culaceae,  reaching  60  cm,  with  bright-yellow 
flowers.  Trollius  europaeus  is  under  protection  in 
Poland. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02999 


NOTES  ON  THE  USE  OF  DESERT  SPRINGS  BY 
BIRDS  IN  CALIFORNIA, 

Adelaide  Univ.  (Australia).  Dept.  of  Zoology. 
Michael  Smyth,  and  Harry  N.  Coulombe. 
Condor.  73  (2):  240-243.  Illus.  1971. 
Identifiers:  Air,  Birds,  California,  'Desert,  Dove, 
Springs,  Temperature. 

Birds  were  watched  at  and  around  2  desert  water- 
holes  in  California.  Several  species  of  insec- 
tivorous, carnivorous  and  fructivorous  birds  did 
not  drink  at  air  temperatures  up  to  40C.  All 
granivorous  birds  drank  regularly.  Most  birds  that 
drank  did  so  at  mid-morning.  Doves,  which  drink 
by  sucking,  lower  their  heads  for  longer  intervals 
than  birds  which  drink  by  dipping  and  tipping.  The 
osmotic  concentration  of  water  at  several  desert 
springs  was  in  no  case  so  high  that  birds  could  not 
economically  use  it. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03010 
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Field  02— WATER  CYCLE 
Group  21— Water  in  Plants 


THERMODYNAMICS  OF  ABSORPTION  OF 
WATER  VAPOR  FROM  THE  INTERCELLU- 
LAR SPACE  OF  PLANT  LEAVES, 

Moldavskii      Nauchno-Issledovatelskii      Institut 

Oroshaemogo   Zemledeliya   i   Ovoshchevodstva, 

Kishinev  (USSR). 

L.  N.  Babushkin. 

Dokl  Akad  Nauk  SSSR  Ser  Biol.  194  (1):  211-213. 

IUus.  1970. 

Identifiers:    Absorption,    Intercellular,    Leaves, 

•Plants,  Space,  Thermodynamics,  Vapor. 

The  process  of  absorption  of  water  vapor  from  the 
intercellular  space  of  plant  leaves  is  endothermal 
and  consequently  there  is  no  condensation  of  the 
vapor.  The  constant  occurrence  of  absorption  is 
probably  due  to  the  fact  that  acceptors  of  water 
vapor  are  continuously  regenerated,  but  heat 
release  was  not  noted  in  this  case.  In  this  instance 
the  heat  energy  spent  on  absorption  of  vapor 
should  be  transformed  into  other  forms  of  motion. 
It  is  proposed  that  during  the  absorption  of  water 
vapor  the  heat  energy  is  transformed  to 
hydrodynamic  energy  of  active  pressure,  which 
performs  important  physiological  functions  in 
plants. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03030 


THE  EFFECT  OF  THE  CONDITION  OF  THE 
WATER  IN  PLANT  CELLS  ON  THE  COURSE 
OF  THE  PHYSIOLOGICAL  PROCESSES, 

A.  M.  Alekseev,  and  G.  I.  Pakhomova. 
Fiziol  Biokhim  Kul't  Rast.  1  (1):  16-20.  1969.  En- 
glish summary.  Translated  from  Ref  Zh  Biol,  1970, 
No.  3G156. 

Identifiers:  Cells,  Condition,  Leaves,  Physiologi- 
cal, 'Plants,  Processes,  Respiration,  Transpira- 
tion. 

The  changes  in  the  mobility  of  the  cytoplasmic 
water  at  the  molecular  level  may  have  as  a  con- 
sequence a  change  in  the  course  of  the  physiologi- 
cal processes.  This  was  shown  by  the  example  of 
the  transpiration  of  water  by  the  leaves  and 
respiration.  This  is  explained  by  the  dependence  of 
these  physiological  processes  of  the  mobility  of 
the  cytoplasmic  water. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03031 


STUDIES  IN  DESERT  MICROBIOLOGY:  II. 
DEVELOPMENT  OF  BACTERIA  IN  THE 
RHIZOSPHERE  AND  SOIL  OF  ARTEMISIA 
MONOSPERMA,  DEL.  IN  RELATION  TO  EN- 
VIRONMENT, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Faculty  of 
Science. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-03036 


STUDIES  IN  DESERT  MICROBIOLOGY:  III. 
CERTAIN  ASPECTS  OF  THE  RHIZOSPHERE 
EFFECT  OF  RHAZYA  STRICTA  DECN.  IN 
RELATION  TO  ENVIRONMENT, 

Ain    Shams    Univ.,    Cairo    (Egypt).    Faculty    of 

Science. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-03037 


PASTURE    SPECIES    FOR    THE    TIPPERARY 
AREA,  NORTHERN  TERRITORY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Katherine  (Australia).  Div.  of  Land 
Research. 
M.  J.  Fisher. 

Aust  Commonw  Sci  Ind  Res  Organ  Div  Land  Res 
Tech  Pap.  31:3-48.  IUus.  1971. 
Identifiers:  Australia,  Birdwood,  Cenchrus- 
Setigerus-M,  Grass-M,  Northern,  'Pasture,  Sabi, 
Species,  Stylo-D,  Stylosanthes-Humilis-D,  Terri- 
tory, Tipperary,  Townsville,  Urochloa-Mozam- 
bicensis-M. 

A  series  of  pasture-introduction  and  performance- 
assessment  experiments  was  conducted  between 


1962  and  1967  at  Katherine,  N.  T.  (rainfall  35  in.) 
and  Tipperary  Station  (rainfall  45  in.),  100  miles 
northwest  of  Katherine.  The  object  of  these  ex- 
periments was  to  determine  the  suitability  of  a 
range  of  grasses  and  legumes  for  both  the  higher 
and  lower  rainfall  parts  of  the  area,  using  the  stan- 
dard pasture  species  for  Katherine,  Townsville 
stylo  (Stylosanthes  humilis)  and  birdwood  grass 
(Cenchrus  setigerus)  as  reference  species. 
Townsville  stylo  performed  better  than  all  other 
legumes  in  most  situations,  and  sabi  grass  (U- 
rochloa  mozambicensis)  was  generally  superior  to 
birdwood  grass  as  a  companion  species  for 
Townsville  stylo.  The  management  of  Townsville 
stylo  and  Townsville  stylo-based  pastures  for 
maximum  stable  productivity  has  not  been  defined 
but  the  results  suggest  that  Townsville  stylo-sabi 
grass  pasture  may  be  easier  to  manage  than  either 
pure  Townsville  stylo  pasture  or  Townsville  stylo- 
birdwood  grass  pasture. -Copy right  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-03042 


MESQUITE  AND  HUISACHE.  SOME  ASPECTS 
OF  THE  ECONOMY,  ECOLOGY  AND  TAX- 
ONOMY OF  THE  GENERA  PROSOPIS  AND 
ACACIA  IN  MEXICO, 

For  primary  bibliographic  entry  see  Field  03F. 
W72-03046 


RESULTS  OF  APPLICATION  OF  HEAVY 
WATER  (D20)  BY  SOVIET  AND  FOREIGN 
RESEARCHERS  IN  THEIR  STUDY  OF  WATER 
IN  PLANTS,  CLAY  MINERALS  AND  SOIL  (OB 
OPYTE  PRIMENENIYA  TYAZHELOY  VODY 
(D20)  SOVETSKIMI  I  ZARUBEZHNYMI  ISS- 
LEDOVATELYAMI  PRI  IZUCHENH  VLAGI  V 
RASTENIYAKH,  GLINISTYKH  MINERALAKH 
I  POCHVE), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-03070 


DEVELOPMENT  OF  HIGHER  AQUATIC 
VEGETATION  IN  THE  KAMA  RESERVOIR 
(FORMIROVANIYE  VYSSHEY  VODNOY 
RASTITEL'NOSTI  V  KAMSKOM  VODOK- 
HRANILISHCHE), 

Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 

For  primary  bibliographic  entry  see  Field  02H. 
W72-03075 


TRANSPORT  IN  THE  SOIL-PLANT- 
ATMOSPHERE  CONTINUUM  WITH  PARTICU- 
LAR REFERENCE  TO  WATER, 

Illinois  Univ.,  Urbana. 

R.  J.  Millington,  and  D.  B.  Peters. 

Scientia,  p  1-27,  January-February,  1970.  2  fig,  29 

ref.OWRRA-031-ILL(l). 

Descriptors:  *Soil-water-plant  relationships, 
•Hydrologic  cycle,  'Crop  production,  'At- 
mosphere, Circulation  (Plants),  Soil  moisture,  Soil 
water  movement,  Plant  growth,  Root  systems. 
Water  balance,  Transpiration,  Leaves, 
Photosynthesis,  Mathematical  studies,  Water  loss, 
Evapotranspiration. 

Plants  occupy  the  central  position  in  the  system 
(soil-plant-atmosphere  contiuum)  deriving  from 
the  soil  the  essential  nutrients  and  water  necessary 
for  growth  and  development  and  from  the  at- 
mosphere the  carbon  dioxide  and  light  energy 
necessary  for  the  photosynthesis  process.  Charac- 
terization of  transport  processes  in  the  continuum 
is  essential  to  the  understanding  of  the  relationship 
of  plant  performance  to  the  environment.  In  the 
soil  the  mass  flow  processes  are  of  two  kinds,  the 
movement  of  water  along  hydraulic  gradients  and 
the  movement  of  ions  and  gases  by  diffusion.  The 
physical  laws  and  methematical  solutions  are  sum- 
marized. The  flow  of  water  in  the  plant  system  is 
shown  to  obey  the  same  laws  governing  flow  in 


soils.  Plant  water  potentials  are  thoroughly 
discussed  and  related  to  flow  of  water  in  plant  tis- 
sues and  to  stomatal  movement.  Transport  of 
gases  to  and  from  the  plant  leaf  is  shown  to  be  a 
result  of  turbulence  coupled  with  inflow  of  radiant 
energy.  Emphasis  is  placed  on  the  interaction  of 
plant  communities  and  individual  plant  parts  with 
the  imposed  climate,  resulting  in  a  plant  communi- 
ty climate  which  is  definable  by  well  known  physi- 
cal laws.  (Woodard-USGS) 
W72-03173 


PSYCHROMETRIC  METHOD  OF  DETERMIN- 
ING WATER  PRESSURE  (POTENTIAL)  IN 
SOIL  AND  PLANTS  (PSIKHROMETRICHESKIY 
METOD  OPREDELENIYA  DAVLENIYA 
(POTENTSIALA)  VLAGI  V  POCHVE  I 
RASTENIYAKH), 

Moscow  State  Univ.  (USSR).  Dept.  of  Soil  Biolo- 
gy; and  Moscow  State  Univ.  (USSR).  Dept.  of  Soil 
Physics  and  Reclamation. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-03240 


SOME  REGULARITIES  IN  THE  OCCURRENCE 
OF  LEECHES  (HIRUDINEA)  IN  THE  WATERS 
OF  THE  BIALYSTOK  REGION, 

Bialystok  Medical  Academy  (Poland).  Dept.  of 

Histology  and  Embryology. 

Jozef  Wilkialis. 

Ekol  Pol  Ser  A.  18  (33):  647-680.  IUus.  1970.  Polish 

summary. 

Identifiers:      Bialystok,      Habitat,      Hirudinea, 

Leeches,  Phenology,  USSR. 

A  list  is  given  of  the  bodies  of  water  examined  and 
the  species  of  leeches  coUected.  Analyses  were 
made  of  the  occurrence  of  leeches  in  waters  differ- 
ing as  to  trophic  character,  character  of  the  sub- 
stratum and  places  of  attachment.  Occurrence  of 
species  depended  on  speed  of  the  current  in  rivers, 
wave  movement  in  lakes,  and  food  supply. 
Phenological  observations  for  leeches  are  also 
taken  into  consideration. -Copyright  1971 ,  Biologi- 
cal Abstracts,  Inc. 
W72-03284 


ECOLOGY  OF  GASTROPODA  IN  A  SOUTH 
AFRICAN  MAN-GROVE  SWAMP, 

British  Museum  of  Natural  History,  London. 
D.  S.  Brown. 

Proc  Malacol  Soc  London.  39  (4):  263-279.  IUus. 
1971. 

Identifiers:  African,  Assiminea-Bifasciata,  Au- 
riculastra-Radiolata,  Cassidula-Labrella, 

Cerithidea-Decollata,  Distribution,  Ecology,  Gas- 
tropoda, Mangrove,  Melampus-Semiaratus, 
Neritina-Natalensis,  Relations,  South,  Swamp, 
Trophic. 

Forty-four  quadrat  samples  were  taken  along  3 
transects  through  a  South  African  mangrove 
swamp  in  order  to  study  the  distributions  of  gas- 
tropod snaUs.  Quantitative  observations  are 
presented  for  Neritina  natalensis,  Assiminea 
bifasciata,  Cerithidea  decolata,  Melampus 
semiaratus,  Cassidula  labrella,  Auriculastra 
radiolata.  Distributions  showed  horizontal  zona- 
tion  in  relation  to  a  creek,  though  several  species 
occurred  together  in  many  quadrats.  Densities 
varied  locaUy  in  relation  to  the  texture  and 
moisture  content  of  the  substratum,  and  the 
degree  of  shading.  With  the  exception  of 
Cerithidea  decollata,  snails  were  found  almost  ex- 
clusively on  or  within  the  substratum.  Resting  in- 
dividuals of  C.  decoUata  formed  dense  aggrega- 
tions on  tree  trunks  and  observations  on  marked 
snaUs  suggested  that  feeding  took  place  on  the 
mud  surface  in  an  activity  cycle  related  to  spring 
tides.  Some  aspects  of  trophic  relations  are 
discussed. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03289 
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THE  ECOLOGY  OF  SMALL  MAMMALS  AT 
SARATOGA  SPRINGS,  DEATH  VALLEY  NA- 
TIONAL MONUMENT,  CALIFORNIA, 

Nevada  Univ.,  Las  Vegas. 
W.  Glen  Bradley,  and  James  E.  Deacon. 
J  Ariz  Acad  Sci.  6(3):  206-215.  IUus.  1971. 
Identifiers:  Antrozous-Pallidus,  California,  Death, 
Dipodomys-Deserti,  Ecology,  Mammals,  Monu- 
ment,   National,    Neotoma-Lepida,    Pipistrellus- 
Hesperus,  Reithrodontomys-Megalotis,  Saratoga, 
Spermophilus-Tereticaudus,  Springs,  Valley. 

The  rodents  of  Saratoga  Springs  and  adjacent 
habitats  were  trapped  from  Nov.  1965  through 
March  1967.  Data  on  ecological  distribution,  rela- 
tive and  seasonal  abundance,  population  struc- 
ture, reproduction,  and  food  habits  are  presented. 
Bats  were  collected  in  mist  nets  and  observations 
were  made  of  the  larger  mammalian  species.  Of 
the  6  spp.  of  bats  coUected,  2  spp.,  Antrozous  pal- 
lidus  and  Pipistrellus  hesperus,  are  abundant  and 
active  for  most  of  the  year.  Ten  spp.  of  rodents,  all 
of  which  are  found  in  desert  habitats,  were  col- 
lected. Several  of  these,  including  Spermophilus 
tereticaudus,  Dipodomys  deserti,  Reithrodonto- 
mys  megalotis,  and  Neotoma  lepida  had  their 
greatest  relative  abundance  within  the  more  mesic 
sand  dunes  or  marsh  habitats.  It  appears  that  most 
species  collected  during  this  study  are  able  to 
maintain  maximum  population  density  in  the  more 
mesic  habitats  where  water,  food  (especially  green 
vegetation),  and  shelter  are  more  available.  There 
is  some  evidence  to  suggest  a  more  prolonged 
reproductive  season  correlated  with  increased 
utilization  of  green  vegetation  as  food.  Further  in- 
vestigations comparing  reproduction  and  food 
habits  between  arid  and  mesic  populations  would 
be  of  value. -Copyright  1971 ,  Biological  Abstracts, 
Inc. 
W72-03306 


SOILS  AS  COMPONENTS  OF  ECOSYSTEMS, 

Oak    Ridge     National    Lab.    Tenn.     Ecological 

Sciences  Div. 

M.  Witkamp. 

In:  Annual  Review  of  Ecology  and  Systematics; 

Annual  Reviews  Inc.;  Palo  Alto,  California,  p  85- 

110,1971. 

Descriptors:  'Soil-water-plant  relationships,  ♦Fal- 
lout, *Cycling  nutrients,  Ecosystems,  Rain 
forests,  Mathematical  models,  Linear  pro- 
gramming, Systems  analysis,  Deciduous  forests, 
Decomposing  organic  material,  Fertility,  Rhizo- 
sphere,  Root  systems,  Soil  fungi,  Soil  environ- 
ment, Soil  temperature,  Soil  chemical  properties, 
Soil  bacteria,  Soil  algae. 

Mineral  cycling  literature  of  the  last  2-3  years  is 
reviewed  to  provide  insight  into  driving  forces  and 
rates  of  transfer,  as  well  as  the  importance  of  the 
various  pathways.  Biota  are  the  prime  agents  in 
maintaining  productivity  which  is  often  limited  by 
mineral  availability  and  is  dependent  on  recycling 
through  plant  and  animal  debris.  Much  of  the  inter- 
nal turnover  in  subsystems  can  be  treated  as  black 
boxes  by  considering  only  turnover  rates  and  pool 
size.  Turnover  times  in  a  tropical  rain  forest  calcu- 
lated as  total  pool/turnover  rate  vary  from  0.08  yr 
for  K  to  133  yr  for  N,  and  decrease  in  the  order 
Mg,  Ca,  H,  C,  Mn,  Na  and  P.  A  large  P  influx 
stems  from  rain.  Inputs  of  sodium  and  chlorine  by 
rain  depend  to  a  large  extent  on  oceanic  storms 
that  transport  spray  far  inland.  Similarly,  about 
half  of  the  potassium  input  is  in  rain.  The  potassi- 
um input  is  only  about  1%  of  that  recycled.  Effi- 
cient recycling  accounts  for  the  lower  nutrient 
requirements  with  forests  as  compared  to  agricul- 
ture. Microbial  activity,  and  consequently 
remineralization  if  temperature  dependent.  Inter- 
ruption of  mineralization  during  winter  may  allow 
loss  of  nutrients  by  leaching.  Low  rates  of 
evaporation  and  resulting  anaerobic  conditions 
also  tend  to  inhibit  mineralization.  (Bopp-ORNL) 
W72-03342 


STUDY  OF  ZOSTER  A,  LANICE  AND  SABEL- 
LIDAE  IN  THE  DINARD  REGION, 

Paris  Univ.,  Rennes  (France).  Faculte  des 
Sciences. 

Marie-Therese  Ollivier. 

Tethys.  1  (4):  1097-1138.  Illus.  1969.  English  sum- 
mary. 

Identifiers:  Competition,  Dinard,  Feeding, 
France,  Lamellibranchia,  Lanice,  Phanerogams, 
Polychaeta,  Sabellidae,  Zostera-M. 

The  infauna  of  Zostera  beds  is  made  up  of  species 
living  in  sandy  and  muddy  soils,  and  belonging  for 
the  most  part  to  Polychaeta  and  Lamellibranchia. 
The  qualitative  composition  presents  no  special 
peculiarities  when  compared  with  the  macrofauna 
of  muddy  infralittoral  sands  devoid  of 
phanerogams.  The  existence  of  facies  is  accounted 
for  by  the  study  of  local  edaphic  factors,  some  of 
which  were  modified  by  the  building  of  a  dam  over 
the  Ranee  (river),  which  favored  increase  of  some 
species.  Feeding  competition  between  the  species 
was  observed  and  sets  the  problem  of  stability  of 
the  facies. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03389 


SUN  AND  SHADE  TOLERANCE  IN  THE 
ECOPHYSIOLOGY  OF  SOLANUM  SURAT- 
TENSE  BURM, 

Jodhpur  Univ.  (India).  Dept.  of  Botany. 
Keshav  D.  Sharma,  and  David  N.  Sen. 
Z  Pflanzenphysiol.  64(3):  263-266.  IUus.  1971. 
Identifiers:  Chlorophyll,  Eco,  Moisture,  Nitrogen, 
Number,  Physiology,  Reducing,  Shade,  Solanum- 
Surattense-D,  Stomata,  Sugars,  Sun,  Tolerance. 

Some  ecophysiological  indices  were  studied  in  2 
groups  of  sun  and  shade  tolerant  plants  of 
Solanum  surattense.  The  influence  of  sun  and 
shade  on  the  moisture  content,  chlorophyll  con- 
tent, total  N,  total  reducing  sugars  and  the  number 
of  stomata  on  both  surfaces  was  studied. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-03392 


THE  EFFECTS  OF  SALINITY  ON  GERMINA- 
TION AND  EARLY  GROWTH  OF  PUCCINEL- 
LIA  NUTTALLIANA, 

Ohio  Univ.,  Athens.  Dept.  of  Botany. 

Allan  J.  Macke,  and  Irwin  A.  Ungar. 

Can  J  Bot.  49  (4):  515-520.  Illus.  1971. 

Identifiers:       Early,       Germination,       Growth, 

Halophyte,  Photoperiod,  Puccinellia-Nuttalhana- 

M,  Salinity. 

Puccinellia  nuttalliana  can  germinate  in  media  with 
a  water  potential  to  -16  bars,  with  a  sharp  decrease 
in  germination  at  -12  bars.  Recovery  from  -42  bars 
is  generally  equal  to  that  of  control  tests,  indicat- 
ing high  salinities  do  not  permanently  inhibit  ger- 
mination. Seedlings  are  stimulated  at  -4  bars,  but 
growth  shows  a  sharp  decrease  between-8  bars 
and  -16  bars.  Growth  and  flowering  are  promoted 
by  long  days.  P.  nuttalliana  is  not  an  obligate 
halophyte,  but  is  tolerant  of  salinities  which  most 
nonhalophytes  cannot  endure. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03393 


THE  DISTRIBUTION  OF  DRY  MATTER 
GROWTH  BETWEEN  SHOOT  AND  ROOTS  IN 
LOBLOLLY  PINE, 

Yale    Univ.,    New    Haven,    Conn.    School    of 

Forestry. 

F.  Thomas  Ledig,  F.  Herbert  Bormann,  and  Karl 

F.  Wenger. 

BotGaz.  131  (4):  349-359.  Illus.  1970. 

Identifiers:       Allometric,       Distribution,       Dry, 

Growth,  Light,  Loblolly,  Matter,  Moisture,  Pine- 

G,  Pinus-Taeda-G,  Relationship,  Roots,  Shoot, 
Soil,  Stress. 

The  allometric  relationship,  log  (y)  =  a  +  k.log  (x); 
where  x  is  one  plant  organ  (e.g.,  dry  weight  of 
roots)  and  y  is  another  (e.g.,  dry  weight  of  shoot); 


was  used  to  study  the  relative  distribution  of 
growth  within  loblolly  pine  (Pinus  taeda)  seedlings. 
The  relative  distribution  of  growth  between  shoot 
and  roots  or  among  needles,  stem,  and  roots  was 
unchanged  by  conditions  ranging  from  full  sunlight 
to  1/3  of  full  sunlight.  There  was  an  indication  that 
the  growth  of  the  shoot  was  inhibited  by  soil 
moisture  stress  to  a  relatively  greater  degree  than 
the  growth  of  the  roots,  as  shown  by  a  decrease  in 
slope  of  the  allometric  relationship.  These  results 
and  data  reanalyzed  from  the  literature  suggested 
that  the  relative  growth  of  shoot  to  root  in  pine  is 
surprisingly  constant  under  the  usual  conditions  of 
culture.  The  ontogenetic  decrease  in  the  ratio  of 
shoot  to  root  seems  to  be  a  common  trend  in 
woody  seedlings,  and  this  pattern  can  be  in- 
terpreted as  adaptive. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03398 


CHANGE    OF    THE    ACTIVITY     PHASE     OF 
UNICELLULAR  ALGAE  IN  FLOWING  WATER, 

Agnes  Muller-Haeckel. 

Oikos.  Suppl.  (13):  134-138.  nius.  1970  English  and 

Russian  summary. 

Identifiers:     Algae,     Flowing,     Monoraphidium, 

Phase,  Thalassiosira-Fluviatilis,  Unicellular. 

The  drift  patterns  of  1  green  alga  (Monoraphidium) 
and  1  diatom  (Thalassiosina  fluviatilis)  revealed 
phase  shifting.  The  algal  populations  shifted  their 
activity  peaks  synchronously  .-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03399 


MEASUREMENT  OF  THE  DAILY  PERIODICI- 
TY OF  COLONIZATION  OF  ALGA  CELLS  IN 
FLOWING  WATER, 

Agnes  Muller-Haeckel. 

Oikos.  Suppl.  (13):  14-20.  IUus.  1970  English  and 

Russian  summary. 

Identifiers:    Alga,    Cells,    Colonization,    Daily, 

Flowing,  Measurement,  Periodicity. 

The  colonization  by  drifting  algae  represents  a 
truly  active  process.  Certain  differences  in  the  tim- 
ing of  drift  and  colonization  maxima  were 
recorded.  An  apparatus  for  automatic  sampling  of 
the  colonization  was  devised.  The  colonization  is  a 
phenomenon  lending  itself  to  accurate  examina- 
tion of  diel  and  annual  activity  patterns. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-03400 


SUCCESSIONS  OF  THE  VEGETATION  IN 
RIVER  FLOODPLAINS.  (CLASSIFICATION  OF 
SUCCESSIONS  AND  THE  MAIN  TRENDS  OF 
STATISTICAL  ANALYSIS), 

Bashkir  State  Univ.,  Ufa  (USSR). 
B.  M.  Mirkin. 

Bot  Zh.  55  (10):  1405-1418.  Illus.  1970  English  sum- 
mary. 

Identifiers:  Analyses,  Classification,  Climax, 
Cyclic,  Floodplains,  Gradient,  Humus,  Mono, 
Poly,  River,  SaUnity,  Statistical,  Successions, 
Trends,  Vegetation. 

The  nature  of  floodplain  succession  (monoclimax, 
polyclimax,  cycUc)  is  discussed.  A  statistical  anal- 
ysis of  a  large  random  sample  is  presented. 
Gradient  analyses  with  a  time  axis,  humus  content 
ordinate  and  saUnization  coordinate  are  con- 
sidered. A  method  of  interspecific  covariation  is 
given. -Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03403 


IN     SITU     EXPERIMENTS     ON     THE     CELL 
REPRODUCTION  OF  SCENEDESMUS 

OBLIQUUS  IN  RUNNING  WATERS:  I.  ANNUAL 
CYCLE, 

Jena  Univ.  (East  Germany).  Sektion  Biol. 

Wolfram  Braune. 

Limnologica.  7  (2):  371-376.  1970. 

Identifiers:    Annual,    Cell,    Cycle,    Phosphorus, 

Reproduction,  Running,  Scenedesmus-Obliquus. 
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The  reporduction  of  Scenedesmus  obliquus  found 
in  the  Saale  River  above  and  below  Jena  (Ger- 
many) in  1965/1966  was  studied  using  permeable 
capsules  in  situ  under  biotope-like  conditions.  The 
highest  growth  rate  is  in  May  and  July.  Cell 
reproduction  in  the  waters  above  Jena  was  always 
higher  than  that  below  the  city.  Parallel  investiga- 
tions were  made  on  the  reproduction  of 
Scenedesmus  within  the  natural  populations  in 
flowing  water.  Reproduction  was  lower  in  these 
cases.  Assuming  similar  physiological  activity  in 
June  and  July  of  1966  Scenedesmus  cells  trans- 
ported freely  in  the  river  and  those  in  permeable 
capsules  eliminated  52-96.4  micro  g  and  7.8-14.5 
micro  g  P  from  the  upper  10  cm  of  a  1  m  wide  cross 
section  of  the  river  in  24  hr.  This  was  calculated 
from  nutrient  incorporation. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03404 


IN  SITU  EXPERIMENTS  ON  CELL 
REPRODUCTION  OF  SCENEDESMUS 

OBLIQUUS  IN  RUNNING  WATERS:  II.  VERTI- 
CAL PROFILE, 

Jena  Univ.  (East  Germany).  Sektion  Biol. 
Wolfram  Braune. 

Limnologica.  7  (2):  377-380.  IUus.  1970. 
Identifiers:     Cell,     Germany,     Light,     Profile, 
Reproduction,         River,         Running,         Saale, 
Scenedesmus-Obliquus,  Vertical. 

With  in  situ  cultures  (Scenedesmus  obliquus  in 
membrane  filter  capsules)  algae  reproduction  was 
determined  in  the  Saale  River  above  Jena  (Ger- 
many) to  a  depth  of  1.4-1.8  m.  This  depth  cor- 
responds to  from  1.4  to  4%  of  the  surface  light. 
The  highest  growth  rate  was  observed  at  a  depth  of 
40  cm. -Copy right  1971,  Biological  Abstracts,  Inc. 
W72-03405 


PLANT  SOCIETIES  IN  THE  STECHLIN  LAKE 
AREA.  V.  FORESTS,  HEDGES  AND 
PERIPHERAL  SOCIETIES, 

Deutsche  Akademie  der  Wissenschaften  zu  Berlin 
(East  Germany).  Forschungsstelle  fuer  Lim- 
nologie. 

Heinz-Dieter  Krausch. 
Limnologica.  7  (2):  397-454.  IUus.  1970. 
Identifiers:   Beech-D,  Conifers-G,  Forests,  Ger- 
many, Hedges,  Hornbeam-D,  Lake,  Marsh,  Oak- 
D,  Peripheral,  Plant,  Shrubs,  Societies,  Stechlin. 

The  lakes  and  marshes  of  the  Stechlin  lake  com- 
plex are  embedded  in  a  wooded  area.  Woods  exert 
a  decisive  influence  on  the  local  climate  and  on  the 
biocenosis,  and  the  plant  societies  of  the  Stechlin 
lake  area  among  which  aquatic  and  marsh  societies 
predominate  also  include  forest  societies.  Weeds 
are  subordinate.  The  history  of  the  Stechlin  lake 
area  forests,  the  coniferous  forest  societies,  the 
acidophilic  mixed  oak  and  beech  forest  societies, 
deciduous  mixed  forest  societies,  mixed  beech 
forest  societies,  oak-hornbeam  societies,  hedge 
and  shrub  societies,  perennial  peripheral  shrub 
societies  and  societies  growing  on  clearings  are 
described. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03406 


VARIATIONS  IN  THE  WATER  USE  OF  SOME 
PLANTS  OF  THE  BLACK  SEA  COAST  AS  A 
FUNCTION  OF  THEIR  AGE, 

Elena  Jeanrenaud. 

An  Stiint  Univ  Al  I  Cuza  Iasi  Sect  II  a  Biol.  15  (2): 

263-277.  Illus.  1969. 

Identifiers:  Absorption,  Age,  Anchusa-D,  Black, 

Coast,  Ecballium-D,  Function,  Inula-D,  Marrubi- 

um-D,      Plants,      Retention,      Sea,      Teucrium- 

Chamaedrys-D,  Transpiration,  Variations. 

Age  determines  the  percentage  of  decrease  of 
water  used  in  these  plants  and  leaf  water  retention. 
This  indicates  a  decrease  in  hydrophilia,  and  thus 
of  the  protoplasm  colloidal  energy  as  the  plants 
age.  Unfavorable  humidity  and  temperature  condi- 
tions in  the  spring  and  early  summer  of  1968  ac- 
celerated the  aging  process.  In  Teucrium  chamaed- 


rys,  although  the  percentage  of  water  in  the  plant 
is  reduced,  the  water  retention  capacity  of  the 
leaves  remains  high  dur  to  an  increase  in  osmotic 
ability  and  a  cuticle  thickening.  The  water  content 
decreases  from  May  to  July;  the  most  marked 
decrease  is  observed  in  Inula  and  Teucrium,  in 
which  the  greatest  reduction  in  water  content  was 
recorded.  Transpiration  decreased  in  all  the  plants, 
except  for  Inula.  The  water  deficit  increases  as  the 
plants  mature,  which  indicates  a  decrease  in  water 
absorption  capacity  parallel  with  age.  Young 
leaves,  which  appeared  to  be  in  more  adverse  hu- 
midity and  temperature  conditions  (Ecballium) 
also  maintain  a  high  degree  of  hydrophilia  and  a 
high  water  retention  capacity  in  July.  Age  changes 
the  daily  rhythm  of  transpiration  for  Anchusa  (in 
May  the  curve  is  unimodal  and  in  July,  bimodal). 
In  the  other  plants,  the  transpiration  curve  kept 
the  same  character  before  and  after  blooming 
(bimodal  in  Inula  and  Teucrium  and  1  maximum  in 
Ecballium  and  Marrubium).  --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03408 


SPHAGNUM  OF  THE  AMORICAN  MOUNTAIN 
PLATEAU  REGION  (FRANCE):  PHYTOGEO- 
GRAPHICAL  AND  ECOLOGICAL  RESEARCH, 

Jean  Touffet. 

Bot  Rhedonica  Ser  A.  6:  14-357.  IUus.  Maps.  1969. 
Identifiers:     Acidity,     Armorican,     Ecological, 
France,  Geographical,   Humidity,   Light,  Moun- 
tain, Phyto,  Plateau,  Sphagnum,  Succession,  Tem- 
perature. 

Transplant  studies  were  done.  General  appearance 
and  coloration  were  related  to  station  conditions. 
Cauline  leaf  form,  pore  distribution,  and 
hyalodermis  were  stable  enough  to  distinguish  the 
taxa.  The  analysis  of  different  turficolous  groups 
showed  a  relatively  varied  peat  bog  vegetation. 
There  were  8  groups  corresponding  to  ecological 
modifications.  Examination  of  the  succession  in- 
dicated 2  possible  developmental  series.  Sphag- 
num distribution  is  closely  correlated  with  varia- 
tions in  nature  and  water  content  of  the  substrate, 
temperature,  light  and  atmospheric  humidity  on 
the  surface  of  the  sphagnum.  Distribution  appears 
to  especially  depend  upon  nutrition  and  the  degree 
of  substrate  humidity.  The  ecological  behavior  and 
distribution  of  various  species  were  explained. 
Water  retention  capacity,  dessiccation  speed, 
degree  of  immersion,  growth  and  propagation 
abilities,  and  ability  to  acidify  the  environment  ex- 
plain their  natural  distribution.  Water  acidification 
was  studied  and  the  role  of  ion  exchange  between 
sphagnum  and  environment  were  confirmed.  Too 
much  importance  has  been  placed  upon  the  neces- 
sity of  acid  water  with  a  low  mineral  content  for 
sphagnum.  The  plants  are  capable  of  creating  con- 
ditions favorable  to  their  development  by  acidify- 
ing their  surroundings. -Copyright  1971 ,  Biological 
Abstracts,  Inc. 
W72-03409 


SOME  ECOLOGICAL  AND  PHYSIOLOGICAL 
PECULIARITIES  OF  WOODY  PLANTS  IN  CON- 
NECTION WITH  THE  EFFECT  OF  TEMPORA- 
RY OVERMOISTENING, 

A.  V.  Veretennikov. 

Tr  Inst  Ekol  Rast  Zhivotn  Ural  Fil  Akad  Nauk 
SSSR.  62.  143-147.  1968.  Translated  from  Ref  Zh 
Otd  Vyp  Lesoved  Lesovod,  1969,  No.  3.56.53. 
Identifiers:  Anabiosis,  Connection,  Deficiency, 
Ecological,  High,  Moistening,  Myrtle-D,  Needle, 
Oxygen,  Peculiarities,  Physiological,  Pigmenta- 
tion, Plants,  Soil,  Spruce-G,  Temperature,  Whor- 
tleberry-D,  Woody. 

In  the  Belomorskii  Forest  Farm  in  the  Arkhan- 
gelsk Region,  in  2  adjoining  160-yr-old  myrtle 
whortleberry-spruce  forests,  one  of  the  moist  (M) 
site  class,  the  other  of  the  fairly  moist  (FM)  site 
class,  the  effects  of  flooding  of  root-inhabited  soil 
horizons  and  the  resultant  physiological  variations 
in  spruce  were  studied.  In  the  M  forest,  un- 
derflooding  is  stable,  water  level  not  dropping 
below  20-40  cm  even  in  July  and  Aug.  In  the  FM 


forest  (the  control),  summer  underflooding  is  ab 
sent.  Data  on  the  02  and  C02  content  in  the  soi 
water  in  M  show  that  disturbance  of  the  physiolog 
ical  processes  in  spruce  is  a  result  of  02  deficiency 
(in  summer-up  to  0.5  mg/1,  in  spring  and  fall  - 1 .9 1< 
4.4  mg/1)  rather  than  an  excess  of  C02  which  doei 
not  reach  a  noxious  limit.  The  02  deficiency 
causes  greatest  harm  at  high  soil  temperatures 
Data  are  given  on  reducing  the  pigmentation  ii 
spruce  needles  in  FM  in  connection  with  a  tempo 
rary  anabiosis  in  the  rhizosphere.-Copyright  1971 
Biological  Abstracts,  Inc. 
W72-03414 


ANNUAL  REVD2W  OF  ECOLOGY  AND  SYSTE 
MATICS,  VOL.  1, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-03416 


STUDIES  ON  DIFFERENT  MIXTURES  OI 
GRASSES  WITH  PERENNIAL  LEGUM1 
PLANTS  FOR  ORCHARDS:  II.  THE  IN 
FLUENCE  OF  FREQUENCY  OF  MOWING  0^ 
THE  SODLS  MOISTURE, 
Instytut  Sadownictwa,  Skierniewice  (Poland). 
W.  Klossowski. 

Pr  Inst  Sadownictwa  Skierniewicach.  13:  109-119 
Illus.  1969.  Russian  and  English  summary. 
Identifiers:  Festuca-Rubra-M,  Frequency 
Grasses-M,  Legume-D,  Lolium-Perenne-M 
Lotus-Corniculatus-D,  Matter,  Mixtures 
Moisture,  Mowing,  Nitrogen,  Orchards,  Organic 
Perennial,  Plants,  Poa-Pratensis-M,  Soil,  Trifoli 
um-Pratense-D,  Trifolium-Repens-D. 

Five  different  mixtures  of  grasses  with  perennia 
legume  plants  comprising  the  following  species  o 
grasses:  perennial  ryegrass  (Lolium  perenne),  re< 
fescue  (Festuca  rubra),  kentucky  bluegrass  (Poi 
pratensis),  and  the  following  legumes:  whit 
clover  (Trifolium  repens),  red  cover  (T.  pratense 
and  birdsfoot  trefoil  (Lotus  corniculatus)  wen 
tested.  The  presence  of  legumes  in  the  sward  in 
creased  the  total  N,  but  decreased  the  contents  o 
organic  matter  in  the  soil.  Legumes  soon  perishei 
from  the  sward.  Frequent  (every  10  days)  mowini 
of  sward  increased  soil  moisture,  but  on  the  othe 
hand,  decreased  the  amount  of  organic  matter  ii 
the  soil.  Differences  between  the  levels  of  soi 
moisture  in  the  5  sward  mixtures  were  not  signifi 
cant.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03417 


EFFECTS  OF  SOIL  MOISTURE  ON  GROWTI 
OF  YOUNG  TEA  IN  MALAWI, 

University   of   the   West   Indies,   St.    Augustim 

(Trinidad).  Cocoa  Research  Unit. 

R.  Fordham. 

ExpAgr.  7(2):  171-176.  Illus.  1971. 

Identifiers:  Growth,  Irrigation,  Malawi,  Moisture 

Soil,  Tea-D,  West-Indies,  Young. 

Young  tea  plants  were  grown  for  8  mo.  in  largi 
polythene  bags  of  soil,  with  provision  to  preven 
rain  from  running  into  the  soil.  After  a  preliminar 
period  of  establishment,  in  which  all  plants  wen 
kept  well-watered,  4  soil  moisture  regimes  wen 
applied  ranging  from  watering  twice  weekly  ti 
withholding  irrigation  until  plants  had  been  sub 
jected  to  a  soil  moisture  tension  of  1 5  bar,  as  deter 
mined  by  gypsum  resistance  units,  for  a  period  o 
1  wk  before  rewatering.  Plant  survival  and  growtl 
were  significantly  better  under  the  wettest  com 
pared  with  the  driest  regime. -Copyright  1971 
Biological  Abstracts,  Inc. 
W72-03419 


PROTECTION  OF  SNAILS  AGAINS1 
MIRACIDIA  OF  SCHISTOSOMA  MANSONI  B^ 
VARIOUS  AQUATIC  INVERTEBRATES, 

Harvard  School  of  Public  Health,  Boston,  Mass. 

Eli  Chernin,  and  J.  M.  Peristein. 

JParasitol.  57  (2):  217-219.  1971. 

Identifiers:   Aquatic,   Biomphalaria-Glabrata,   In 

vertebrates,       Larvae,       Miracidia,       Mosquito 
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Planaria,       Protection,       Schistosoma-Mansoni, 
Snails. 

In  linear  experimental  channels,  planaria  and 
mosquito  larvae  protected  susceptible 
Biomphalaria  glabrata  from  infection  by  miracidia 
of  S.  mansoni.  These  and  other  studies  suggest 
that  various  invertebrates  may  be  important  in 
regulating  the  frequency  of  trematode  infections 
among  snails  in  the  field.-Copyright  1971 ,  Biologi- 
cal Abstracts,  Inc. 
W72-03424 


STOMATAL    OPENING:   THE   ROLE   OF   AB- 
SCISIC  ACID, 

Guelph  Univ.  (Ontario).  Dept.  of  Botany. 
Roger  F.  Horton. 
Can  J  Bot.  49  (4):  583-585. 1971. 
Identifiers:     Abaxial,     Abscisic-Acid,     Adenine, 
Benzyl,  Cells,  Cyto,  Epidermal,  Gibberellic-Acid, 
Guard,  Kinetin,  Kinins,  Leaf,  Opening,  Poten- 
tials, Stomatal,  Strips,  Vicia-Faba-D. 

Abscisic  acid  inhibited  stomatal  opening  in  iso- 
lated abaxial  epidermal  strips  of  Vicia  faba. 
Kinetin,  benzyladenine,  and  gibberellic  acid, 
which  can  enhance  stomatal  apertures  in  intact 
leaves,  are  ineffective  on  isolated  epidermal  strips. 
Abscisic  acid  appears  to  act  directly  on  the  guard 
cells  rather  than  by  influencing  water  potentials 
throughout  the  leaf. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03431 


EVALUATION  OF  WATER  STRESS  CONTROL 
WITH  POLYETHYLENE  GLYCOLS  BY  ANAL- 
YSIS OF  GUTTATION, 

California     Univ.,    Riverside.     Dept.    of    Plant 
Science. 
AlanN.  Eckard. 

Plant  Physiol.  47  (4):  453-456.  Illus.  1971. 
Identifiers:    Accumulation,   Calcium,   Capsicum- 
Frutescens-D,  Control,  Ethylene,  Glycols,  Gutta- 
tion,  Ions,   Leaf,  Magnesium,  Poly,  Potassium, 
Root,  Simulation,  Sodium,  Soil,  Stress,  Xylem. 

The  water  relations  of  pepper  plants  (Capsicum 
frutescens  L.)  under  conditions  conducive  to  gut- 
tation  were  studied  to  evaluate  the  control  of  plant 
water  stress  with  polyethylene  glycols.  The  addi- 
tion of  polyethylene  glycol  6000  to  the  nutrient 
solution  resulted  in  water  relations  similar  to  those 
expected  in  soil  at  the  same  water  potentials. 
Specifically,  xylem  pressure  potential  in  the  root 
and  leaf  became  more  negative  during  a  24-hr 
treatment  period,  while  osmotic  potential  of  the 
root  xylem  sap  remained  constant.  The  decrease  in 
pressure  potential  was  closely  correlated  with  the 
decrease  in  osmotic  potential  of  the  nutrient  solu- 
tion. In  contrast,  the  addition  of  polyethylene 
glycol  400  to  the  nutrient  resulted  in  a  reduction  of 
osmotic  potential  in  the  root  xylem  sap;  this 
osmotic  adjustment  in  the  xylem  was  large  enough 
to  establish  an  osmotic  gradient  for  entry  of  water 
and  cause  guttation  at  a  nutrient  solution  osmotic 
potential  of  -4.8  bars.  Pressure  potential  in  the  root 
and  leaf  xylem  became  negative  only  at  nutrient 
solution  osmotic  potentials  lower  than  04.8  bars. 
About  half  of  the  xylem  osmotic  adjustment  in  the 
presence  of  polyethylene  glycol  400  was  caused  by 
increased  accumulation  of  K  +  ,  Na  +  ,  Ca2  +  ,  and 
Mg2+  in  the  root  xylem.  These  studies  on 
polyethylene  glycol  6000  are  more  useful  for  simu- 
lating soil  water  stress  than  smaller  molecules  such 
as  polyethylene  glycol  400,-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03433 

WATER  TRANSPORT  FROM  GAMETOPHYTE 
TO  SPOROPHYTE  IN  MOSSES, 

Heidelberg  Univ.  (West  Germany).  Botanical  Inst. 
Martin  Bopp,  and  Hans-Peter  Weniger. 
Z  Pflanzenphysiol.  64  (3):  190-198.  Illus.  1971.  En- 
glish summary. 

Identifiers:  Gametophyte,  Haustoria,  Mosses, 
Sporogonia,  Sporophyte,  Transpiration,  Trans- 
port, Vaginula. 


Water  transport  from  the  gametophyte  to  the 
sporophyte  was  studied  in  Funaria  hygrometrica 
and  in  some  members  of  the  family 
Polytrichaceae.  The  water  in  the  central  axis  (cen- 
tral strand)  of  the  g  metophyte  first  was  trans- 
ported to  the  vaginula  and  then  it  passes  on 
directly  to  the  sporophyte  before  spreading 
through  the  gametophyte.  Even  after  the  removal 
of  the  sporophyte  the  water  emerged  in  the  vaginu- 
la of  the  gametophyte.  Water  flow  in  isolated 
sporogonia  was  slower  than  in  sporogonia  in  situ. 
This  difference  became  apparent  only  when  the 
relative  humidity  of  the  air  was  low.  With  a  rela- 
tive humidity  above  80%,  the  flow  rate  was  equal 
in  both.  Inhibition  of  respiration  in  the 
gametophyte  had  no  retarding  effect  on  the  water 
transport  in  the  sporophyte.  Water  flow  was 
slower  in  sporogonia  without  haustoria,  than  in 
those  with  intact  haustoria.  High  osmotic  pressure 
of  the  solution  inhibited  the  water  transport  with 
or  without  haustoria.  The  results  are  understanda- 
ble only  if  it  is  assumed  that  the  specific  structures 
of  the  vaginula  wall  projections  discovered 
recently  secrete  a  'solution'  that  is  most  readily 
absorbed  through  the  wall  labyrinth  of  the 
haustorium.  This  ensures,  at  strong  transpiration, 
a  sufficiently  high  water  transport  rate  in  the 
sporophyte.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03434 


THE  EFFECT  OF  RELATIVE  HUMIDITY  OF 
OSMOTIC -TOLERANCE  OF  ALKALINE  AND 
FERTILE  SOIL  ASPERGILLI, 

Sir  George  Williams  Univ.,  Montreal  (Quebec). 

Dept.  of  Biological  Sciences. 

M.  L.Thakur. 

Microbios.  3  (9):  49-53.  1971. 

Identifiers:  Alkaline,  Aspergilh,  Aspergillur-Car- 

neus,  Aspergillus-Nidulans,  Aspergillus- 

Sclerotiorum,      Aspergillus-Versicolor,      Fertile, 

Growth,     Humidity,     Optima,     Osmotic,     Soil, 

Tolerance. 

An  ecological  study  was  made  with  4  alkaline  and 
fertile  soil  species  of  Aspergillus  A.  versicolor 
(Vuill)  Tiraboschi,  A.  carneus  (Tiegh)  Bloch,  A. 
sclerotiorum  Huber,  and  A.  nidulans  (Eidam) 
Wint  to  observe  the  effect  of  controlled  relative 
humidity  (100,95.1,  90,85.1,80,75,70,42,32%)  on 
osmotic-growth  optima  and  tolerance.  A  relation- 
ship between  relative  humidity  (RH)  and  osmotic- 
tolerance  was  observed  on  the  growth  of  alkaline 
and  fertile  soil  species.  The  alkaline  soil  species 
were  high  osmotic-tolerant  at  low  pH.  The  favora- 
ble Rh  for  sporulation  was  from  70-80%  for  al- 
kaline and  80-95.1%  for  fertile  soil  species.-Copy- 
right  1971 ,  Biological  Abstracts,  Inc. 
W72-03444 


DIURNAL  AND  SEASONAL  RHYTHM  OF 
WATER  DEFICIENCY  OF  THE  LEAVES  OF 
SOME  PHANEROPHYTES  IN  THEIR  NATU- 
RAL HABITATS, 

Mihovil  Gracanin,  Ljudevit  Ilijanic,  Valentina 
Gazi-Baskova,  and  Nada  Hulina. 
Acta  Bot  Croat.  29:  95-1 1 1 .  1970. 
Identifiers:   Abies-Alba-G,  Acer-Pseudoplatanus- 
D,      Carpinus-Betulus-D,      Corylus-Avellana-D, 
Deficiency,    Diurnal,    Fagus-Sylvatica-D,    Frax- 
inus-Excelsior-D,     Habitats,     Leaves,     Natural, 
Phanerophytes,      Quercus-Petraea-D,      Rhythm, 
Sambucus-Racemosa-D,    Seasonal,    Water,    Yu- 
goslavia. 

The  study  was  performed  on  Abies  alba,  Corylus 
avellana,  Acer  pseudoplatanus,  Fagus  sylvatica, 
Quercus  petraea,  Sambucus  racemosa,  Carpinus 
betulus,  and  Fraxinus  excelsior  in  2  areas  of  Yu- 
goslavia differing  in  elevation  and  climate,  the 
Zagreb  mountains  and  the  Zagreb-Zelengaj.  The 
experimental  phanerophytes  of  the  Zagreb  moun- 
tains had  a  lower  water  deficiency  span  than  those 
of  the  Zelengaj  region.  The  first  fluctuated 
between  0  and  18.9%,  the  second  between  0.8  and 
44.1%.  Water  deficiency  depends  primarily  on  the 
plant's  own  ability  to  regulate  its  water  balance.  Q. 
petraea    exhibited    in    both    Fagetum    sylvaticae 


croatium  abietetosum  and  in  Querco-Carpinetum 
croaticum  erythrometosum  the  lowest  diurnal 
water  deficiency  levels  and  amplitudes.  Dif- 
ferences in  water  deficiency  levels  of  the  same 
plant  in  2  different  locations  point  to  the  role  of  ex- 
ternal factors  especially  the  water  factor.  Some 
diurnal  rhythm  was  found.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03461 


COMPARATIVE  HYDROECOLOGICAL  STUDY 
OF  SOME  FESTUCA  SPECIES,  (IN  RUSSIAN), 

Leningrad  State  Pedagogical  Inst.,  (USSR). 
G.  N.  Solon'ko. 

Dokl  Akad  Nauk  Beloruss  SSR.  14  (5):  468-470. 
1970. 

Identifiers:  Adaptations,  Comparative,  Ecologi- 
cal, Festuca-Gigantea-M,  Festuca-M,  Festuca- 
Ovina-M,  Festuca-Pratensis-M,  Festuca-Rubra- 
M,  Festuca-Sulcata-M,  Hydro,  Species,  Trans- 
piration, Xerophytic. 

Five  Festuca  spp.  that  are  xerophilic  to  different 
degrees  were  studied:  F.  gigantea,  a  eumesophyte, 
F.  pratensis,  a  mesophyte,  F.  rubra,  a 
xeromesophyte,  and  F.  ovina  and  F.  sulcata, 
hemixerophytes.  Investigations  conducted  in  dif- 
ferent natural  zones  showed  that  in  these  species 
there  is  a  rather  clear  gradual  reduction  in  the 
evaporating  surface,  transpiration  diminishes  and 
the  growing  period  is  shortened.  The  biological  sig- 
nificance of  these  adaptive  changes,  which  are 
directed  at  reducing  the  amount  of  moisture  used 
up  by  the  plants  for  evaporation,  is  extremely 
great  and  requires  further  study-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03466 


DAILY  AND  ANNUAL  PERIODICITY  OF  THE 
DRIFT  IN  FLOWING  WATERS  IN  DIFFERENT 
LATITUDES, 

Karl  MuUer. 

Oikos.  Suppl.  (13):  21-44.  Illus.  1970.  English  and 

Russian  summaries. 

Identifiers:  Annual,  Daily,  Drift,  Ephemeroptera, 

Flowing,  Latitudes,  Periodicity,  Photoperiodicity, 

Plecoptera,  Simuliidae. 

The  bigeminus  and  alternans  activity  patterns 
occur  in  both  day  and  night  active  animals  at  dif- 
ferent latitudes.  The  time  cue  invariably  is  the 
light-dark  change.  The  reaction  of  invertebrates  on 
the  long  photoperiods  of  high  latitudes  is  very  dif- 
ferent: certain  Ephemeroptera,  arc 
desynchronized  for  a  short  period  or  only  par- 
tially. Plecoptera  for  over  1  mo.,  and  larvae  of 
Simuliidae  for  half  a  year.  The  seasonal  dif- 
ferences in  drifting  quantities  are  correlated  with 
life  history  phenomena,  and  the  significance  of 
drift  should  be  analyzed  on  this  background. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03467 


ON  THE  ECOLOGY  OF  THE  SAND  SHRIMP, 
CRANGON  AFFINIS  DE  HAAN,  AS  A  PREY  OF 
THE  DEMERSAL  FISHES  IN  SENDAI  BAY, 

Tokai   Univ.,   Tokyo   (Japan).   Coll.    of    Marine 
Science  and  Technology. 
Masaya  Kosaka. 

J  Coll  Mar  Sci  Technol  Tokai  Univ.  4.  59-80.  Illus. 
Maps.  1970.  In  Japanese  with  English  summary. 
Identifiers:  Bay,  Crangon-Af finis,  Demersal,  Dis- 
tribution,  Ecology,   Fishes,  Japan,   Prey,   Sand, 
Sendai,  Shrimp,  Spawning. 

Spawning  season,  feeding  habits,  distribution  and 
fish  predator  species  are  given-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03469 


TISSUE  WATER  RELATIONS  OF  SOME 
WOODY  SPECIES  OF  THE  ACCRA  PLAINS, 
GHANA, 

Ghana  Univ.,  Legon.  Dept.  of  Botany. 
D.  U.  U.  Okali. 
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Identifiers:  Accra,  Allophylus-Africanus-D, 
Azadirachta-IndicatD,  Capparis-Erythrocarpos- 
D,  Clausena-Anisata-D,  Closure,  Desiccation, 
Dichapetalum-Guineense-D,  Drought,  Fagara- 
Zanthoxyloides-D,  Flacourtia-Flavescens-D, 

Ghana,  Plains,  Relations,  Resistance,  Securinega- 
Virosa-D,  Species,  Stomatal,  Tissue. 

Some  aspects  of  the  drought  resistance  of  8  woody 
species  growing  together  in  a  clump  on  the  Accra 
Plains  were  studied  with  the  object  of  obtaining 
comparative  data  on  mechanisms  of  adaptation  to 
drought.  The  curves  relating  relative  water  content 
to  water  potential  of  leaf  tissue  were  found  to  be 
similar  for  5  of  the  species:  Fagara  zanthoxy- 
Ioides,  Dichapetalum  guineense,  Securinega 
virosa,  Allophylus  africanus  and  Azadirachta  in- 
dica.  Similar  curves  for  Capparis  erythrocarpos, 
Flacourtia  favescens  and  Clausena  anisata  dif- 
fered significantly  from  the  others  and  on  this 
basis  Capparis  appeared  to  be  the  most  resistant  to 
drought.  Visual  estimates  of  the  critical  levels  of 
leaf  water  status  for  tissue  damage  also  indicated 
that  Capparis  was  the  most  tolerant  to  desiccation, 
while  Securinega  was  among  the  least  tolerant. 
Comparison  of  stomatal  responses  to  desiccation 
however  showed  that  Securinega  rather  than  Cap- 
paris was  the  least  sensitive  of  the  species  studied. 
The  relative  water  content  at  which  stomata  closed 
in  Securinega  was  significantly  lower  than  that  for 
the  other  species.  Dichapetalum  and  Capparis  had 
the  highest  stomatal  closure  relative  water  con- 
tent. The  results  emphasize  the  diversity  in 
mechanisms  of  adaptation  to  drought  which  may 
be  shown  by  species  growing  together  in  the  same 
environment,  and  further  show  that  even  within 
the  same  tissue  adaptation  to  drought  may  proceed 
along  several  lines  which  may  not  necessarily  be 
compensatory. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03487 


FISHERIES  AND  FISH  CULTURE  IN  ISRAEL 
IN  1968, 

Laboratory  for  Research  Fish.  Dis.,  Nir  Dawid 
(Israel). 
S.  Sang. 

Bamidgeh.  21  (4):  95-113.  Illus.  1969. 
Identifiers:  Canning,  Carp,  Culture,  Fish,  Fishe- 
ries, Israel,  Mullet,  Pond,  Tilapia,  Yield. 

The  year  1968  was  one  of  the  most  productive  yr 
for  the  Israeli  fishery  both  with  respect  to  catches 
and  per-capita  consumption.  The  total  catch  was 
19%  higher  and  the  per-capita  consumption  3% 
higher  than  in  1967.  The  portion  of  imported  fish  in 
the  per-capita  consumption  decreased  by  2.5% 
with  respect  to  1967.  The  deep-sea  and  tuna 
catches  decreased  by  0.5%  and  local  fishery  and 
fish  culture  yielded  3%  more.  The  use  of  'live, 
fresh  and  frozen'  fish  in  the  per-capita  consump- 
tion rose  from  73%  (in  1967)  to  75%.  The  portion 
of  Mediterranean  and  Red  seas  catches  rose  by 
9.2%  compared  to  1966  and  6.7%  compared  to 
1967.  The  Lake  Kinereth  catch  did  not  change,  but 
the  portion  of  choice  fish  (all  species  except  bleak) 
rose  from  36%  in  1967  to  43%.  The  trend  in  in- 
creased catches  of  mullet  in  Lake  Kinereth  con- 
tinued and  reached  13.6%  of  the  total  catch  as 
compared  to  only  4.3%  in  1965.  Canned  fish  in- 
creased by  17.5%,  although  imported  raw  material 
for  canning  decreased  by  1.5%.  For  the  1st  time, 
carp  was  canned,  and  represented  6.5%  of  the  total 
canned  fish.  The  carp  were  prepared  as  'gefilte 
fish'  mainly  for  export.  Compared  to  the  2  previ- 
ous years,  a  distinct  change  occurred  in  pond  fish 
consumption,  especially  of  carp.  In  this  year,  1392 
more  tons  of  pond  fish  were  marketed  than  in 
1967.  The  average  yield  of  pond  fish  reached  2120 
kg/ha  as  compared  to  1760  kg/ha  in  1967.  A  sharp 
rise  occurred  in  marketing  of  supplementary  pond 
fishtilapia  and  mullet-reaching  a  total  of  1528  tons 
as  opposed  to  1025  tons  in  1967.  Supplementary 
fish  represent  15%  of  total  pond  fish  yield.  Tilapia 
and,  especially,  mullet  were  marketed  throughout 
the  year.  Only  during  4  mo.  in  spring  was  Tilapia 
supply  inadequate  to  meet  the  demand.  Over  69% 
of  all  tilapias  and  60%  of  all  mullets  marketed  were 


from  pond  culture.  About  43%  of  pond  culture 
area  yielded  2000-3000  kg/ha.  In  8.7%  of  the  pond 
area,  yields  were  over  3000  kg/ha,  while  9%  of  the 
area  gave  less  than  1500  kg/ha.  The  10  fish  farms, 
giving  yields  of  over  3000  kg/ha  covered  a  pond 
area  of  over  400  ha  with  average  yields  of  3300 
kg/ha. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03489 

2J.  Erosion  and  Sedimentation 


SEDIMENT  TRANSPORT  BY  STREAMS  IN 
THE  CHEHALIS  RIVER  BASIN,  WASHING- 
TON, OCTOBER  1961  TO  SEPTEMBER  1965, 

Geological  Survey,  Washington,  D.C. 
P.  A.  Glancy. 

Availabile  from  Sup  Doc,  GPO,  Washington,  D.C. 
20402  -  Price  $1.00.  Geological  Survey  Water- 
Supply  Paper  1798-H,  1971.  53  p,  13  fig,  2  plate,  8 
tab,  17ref. 

Descriptors:  *Sediment  transport,  "Streamflow, 
"Suspended  load,  "Small  watersheds,  "Washing- 
ton, Hydrologic  data,  Data  collections,  Runoff, 
Sedimentation,  Sediment  yield,  Particle  size,  Flow 
rates,  Sediment  discharge,  Erosion. 
Identifiers:  "Chehalis  River  basin  (Wash). 

The  Chehalis  River  of  southwestern  Washington 
drains  an  area  of  about  2,100  square  miles  of 
which  1,813  square  miles  are  in  the  study  area.  The 
average  annual  suspended-sediment  discharge 
during  the  study  period  (water  years  1962-65)  was 
about  540,000  tons;  annual  loads  ranged  from 
270,000  to  690,000  tons.  About  74%  of  the 
suspended-sediment  discharge  was  derived  from 
the  Satsop  and  Wynoochee  River  drainage  basins 
which  together  cover  about  450  square  miles.  Only 
about  24%  was  carried  by  the  Chehalis  River  past 
Porter  where  the  drainage  area  is  1,194  square 
miles.  Estimated  average  annual  suspended-sedi- 
ment yield  from  tributary  basins  ranged  from  20  to 
1 ,500  tons  per  square  mile.  Most  sediment  trans- 
ported in  the  basin  originates  from  channel  erosion 
which  occurs  mostly  during  storm  runoff.  During 
the  study  period,  90%  of  the  suspended-sediment 
discharge  occurred  only  5-10%  of  the  time  at  head- 
water sampling  sites  and  15-20%  of  the  time  at  the 
lower  main-stem  stations.  Sediment  concentra- 
tions ranged  from  less  than  1  milligram  per  liter  to 
1 ,220  milligrams  per  liter.  (Woodard-USGS) 
W72-02955 


LATE  WEICHSELIAN  POTHOLES  NEAR  WOL- 
VERHAMPTON, ENGLAND, 

Birmingham  Univ.  (England).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-02965 


HYDROLOGY  AND  SEDIMENTOLOGY  OF 
THE  CHATEAU  RIVER  (KERGUELEN 
ARCHIPELAGO), 

Leopold  Berthois,  and  Christian  Le  Provost. 
C  R  Hebd  Seances  Acad  Sci  Ser  D  Sci  Natur 
(Paris).  271  (25):  2266-2268.  Illus.  Maps.  1970. 
Identifiers:    Archipelago,    Chateau,    Hydrology, 
Kerguelen,  Minerals,  River,  Sedimentology. 

Studies  were  made  on  the  flow  of  the  Chateau 
River  during  periods  of  rising,  principal  cations  in 
solution  in  the  water,  and  the  minerals  capable  of 
furnishing  these  cations.  Chemical  alterations 
were  less  evident  than  in  the  water  currents  of 
temperate  regions,  and  significant  disparities  ex- 
isted between  the  minerals  transported  in  suspen- 
sion and  the  estuary  deposits  indicating  2  different 
sedimentary  basins  with  a  common  source. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-03052 


PROCESSES    AND    HISTORY    OF   TERMINOS 
LAGOON,  MEXICO, 

Scripps  Institution  of  Oceanography,  San  Diego, 

Calif. 

For  primary  bibliographic  entry  see  Field  02H. 


W72-03069 


EROSION  OF  TUARES  SOILS  IN  ALGERIA 
(OSOBENNOSTI  EROZII  POCHV  TUARES  1 
ALZHIRE), 

Tadzhik  Scientific  Research  Inst,  of  Soil  Science 

Dushambe  (USSR). 

S.  P.  Lomov. 

Pochvovedeniye,  No  3,  p  122-129,  March  1971.  I 

fig,  1  tab,  15ref. 

Descriptors:  "Soil  erosion,  "Gully  erosion,  "Ero 
sion   control,    "Land   reclamation,   Topography 
Gullies,  Slopes,  Surface  runoff,  Soil  profiles,  Soi 
properties,  Humus,  Carbonates. 
Identifiers:  "USSR,  "Algeria,  "Water erosion. 

The  Tuares  soils  of  Algeria  are  developed  primari 
ly  on  marine  Miocene  marl  and  are  confined  t< 
depressions  of  the  macrorelief.  The  soils  are  sub 
jected  to  three  types  of  water  erosion:  (1)  horizon 
tal  or  planar;  (2)  vertical  or  internal;  and  (3)  linea 
or  gully.  The  degree  to  which  the  soils  are  erodei 
can  be  determined  by  the  color  of  their  profile  am 
by  their  humus  and  carbonate  contents.  Specifii 
recommendations  are  given  for  controllini 
horizontal  erosion  under  different  conditions  o 
soil  and  slope,  as  it  is  the  most  powerful  an< 
destructive  erosion  factor  on  these  lands.  (Josef 
son-USGS) 
W72-03071 


1971 


COASTAL  ENGINEERING 

PROCEEDINGS. 

For  primary  bibliographic  entry  see  Field  08B 
W72-03078 


BOTTOM  BOUNDARY  SHEAR  STRESSES  ON  A 
MODEL  BEACH, 

Louisiana  State  Univ.,  Baton  Rouge.   Dept.  o 

Geology,  and  Army  Coastal  Engineering  Researcl 

Center,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03094 


IMPULSE    WAVES    GENERATED    BY    LAND 
SLIDES, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civi 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03112 


EROSION  CONTROL  IN  THE  TORONTC 
AREA, 

Toronto  Harbor  Commissioners  (Ontario). 
For  primary  bibliographic  entry  see  Field  02H. 

W72-03118 


DEGLACIATION  AND  PROGLACIAI 

DRAINAGE:     NORTH     BAY-MATTAWA     RE 
GION,  ONTARIO, 

Syracuse  Univ.,  N.Y.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03119 


MIXED-POPULATION  SEDIMENT  IN 

NEARSHORE  ENVIRONMENTS, 

United  States  Lake  Survey,  Detroit,  Mich. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-03120 


NUMERICAL  TECHNIQUES  APPLIED  TO  PAR- 
TICLE DEPOSITION  DURING  SLOT  FLOW, 

Arkansas   Univ.,   Fayetteville.  Water  Resources 

Research  Center. 

T.  W.  Copenhaver,  and  R.  E.  Babcock. 

Arkansas     Water    Resources    Research    Center 

Research  Report,  1971.  25  p,  9  fig,  1  tab,  9  ref. 

OWRR  B-004-ARK  (2). 

Descriptors:  "Sedimentation,  "Solid  wastes,  "Par- 
ticle size,  "Mathematical  models,  Numerical  anal- 
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ysis,  Computer  programs,  Systems  analysis, 
•Waste  disposal,  Input-output  analysis,  Sands,  Oil 
industry.  Model  studies. 

A  mathematical  model  presents  the  process  of  par- 
ticle sedimentation  from  a  fluid-solid  slurry  while 
flowing  through  a  vertical  slot.  The  differential 
equations  describing  the  process  consist  of  a  1st 
order,  nonlinear,  partial  differential  equation  and  a 
1st  order,  ordinary  differential  equation.  These 
two  equations  are  solved  using  a  forward  dif- 
ference technique  and  a  modified  method  of 
characteristics  technique.  Results  for  typical  sets 
of  system  parameters  are  presented  and  discussed. 
No  attempt  was  made  to  determine  which 
technique  was  preferred.  The  model  finds  practi- 
cal application  to  solid-waste  disposal  processes 
and  to  petroleum  reservoir  stimulation  processes. 
(Woodard-USGS) 
W72-03154 


TURBIDITES  OF  THE  HATTERAS  AND  SOHM 
ABYSSAL  PLAINS,  WESTERN  NORTH  ATLAN- 
TIC, 

Lamont-Doherty         Geological        Observatory, 

Palisades,  N.  Y. 

D.  R.  Horn,  M.  Ewing,  B.  M.  Horn,  and  M.  N. 

Delach. 

Marine    Geology,    Vol    11,    No    5,    p    287-323, 

December  1971.  9  fig,  1  tab,50ref. 

Descriptors:  'Turbidity,  "Colloids,  'Sediment 
transport,  'Turbidity  currents,  'Atlantic  Ocean, 
Sediment  distribution,  Particle  size,  Sands,  Water 
circulation,  Physical  properties. 
Identifiers:  'Hatteras  Abyssal  Plain,  'Sohm  Abys- 
sal Plain. 

The  distribution,  thickness  and  textural  properties 
of  turbidites  off  the  east  coast  of  the  United  States 
are  defined  including  results  of  195  granulometric 
analyses  of  turbidite  layers.  Properties  of  deep-sea 
sands  within  a  single  basin  are  functions  of  availa- 
bility of  sediment  and  physiographic  setting.  In  the 
Hatteras  Abyssal  Plain  turbidity-current  activity 
has  been  at  a  moderate  level,  there  are  no  obstruc- 
tions to  flow,  and  sediment  patterns  are  well- 
defined.  Increasing  distance  from  main  route  of 
flow  (laterally  and  downcurrent)  is  matched  by 
decrease  in  mean  grain  size,  maximum  particle 
size,  range  and  thickness  of  units.  Muddy  sands 
are  restricted  to  areas  off  the  ends  of  submarine 
canyons  and  along  principal  avenues  across  the 
plain.  The  situation  of  the  Sohm  Abyssal  Plain  is 
different  in  that  there  has  been  an  ample  supply  of 
sediment,  more  vigorous  turbidity-current  activi- 
ty, seaward  flow  has  been  obstructed  by  many 
seamounts  and  seaknolls,  and  the  overall  result  is 
a  haphazard  dispersal  of  sand  by  bottom-seeking 
flows.  (Woodard-USGS) 
W72-03156 


UNDERWATER  TIME-LAPSE  MOTION  PIC- 
TURE SYSTEMS, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geological  Sciences. 

H.  J.  Summers,  H.  D. Palmer,  and  R.  O.  Stone. 

Marine   Geology,    Vol    11,    No   5,    p   M51-M58, 

December  1971.  5  fig,  8  ref.  ONR  Contract  N0004- 

67-0269-0002. 

Descriptors:      'Sediment     transport,     'Oceans, 
•Remote      sensing,      'Cameras,      Photography, 
Methodology,    Sediment    distribution,    Tidal    ef- 
fects, Sedimentation  rates. 
Identifiers:  Motion  picture  cameras. 

Application  of  underwater  time-lapse  motion  pic- 
ture cameras  to  the  study  of  sediment  transport 
phenomena  provides  an  economical  and  quantita- 
tive tool  for  the  investigation  of  sea  floor 
processes.  Two  camera  systems  are  described, 
one  can  be  operated  on  the  ocean  bottom  from  a 
pier,  boat  or  float  and  the  second  is  completely 
self-contained,  self-powered  and  divorced  from 
surface  support.  Time-lapse  photography  was 
used    to    determine    growth    rates    of    scour    pit 


development,  migration  of  organisms,  ripple  crest 
advance  and  sediment  dispersal  patterns.  Sea  floor 
modification  over  several  tidal  cycles  also  was 
monitored  with  the  self-contained  unit  for  47  hours 
of  continous  activity.  (Woodard-USGS) 
W72-03157 


THE  1967  ALTUS  RESERVOIR  SEDIMENT 
SURVEY, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineer- 
ing and  Research  Center. 
J.  M.  Lara. 

Available  from  NTIS,  Springfield,  Va,  22151  as 
PB-201  633,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  Bureau  of  Reclamation  Research 
Center  Report  REC-ERC-71-21,  March  1971.  41  p, 
52  fig,  4  tab,  5  ref. 

Descriptors:  'Reservoir  silting,  'Sedimentation, 
'Sediment  yield,  'Sediment  distribution, 
'Oklahoma,  Sedimentation  rates,  Post-impound- 
ment, Reservoir  stages,  Surveys,  Sedimentology, 
Particle  size,  Data  collections,  Sounding. 
Identifiers:  'Altus  Reservoir  (Okla). 

Data  were  collected  in  1967  to  compute  the  latest 
capacity  for  the  Altus  Reservoir  on  the  North  Fork 
of  Red  River  about  18  miles  north  of  Altus, 
Oklahoma.  The  data  were  also  used  to  compute 
the  quantity  of  sediments  accumulating  in  the 
reservoir  since  the  dam  was  closed  in  1940. 
Capacity  of  the  reservoir  is  134,000  acre-ft  and  the 
surface  area  6,260  acres  at  spillway  crest  elevation 
1559  ft.  Sediments  accumulated  in  the  reservoir  at 
an  annual  rate  of  838  acre-ft  between  1940  and 
1947.  Thirty  sediment  samples  of  reservoir 
deposits  were  collected  from  23  reservoir  range 
sites.  An  average  unit  weight  of  70  lb/cu  ft  was 
determined  from  analyses  of  samples  collected 
during  the  1948,  1953,  and  1967  surveys.  Particle 
size  analyses  of  these  samples  indicated  an 
average  breakdown  of  29%  clay,  32%  silt,  and  39% 
sand.  Sonic  depth  recording  mechanism  was  used 
to  run  the  hydrographic  survey.  Computations  for 
reservoir  capacity  were  based  on  area  determined 
by  a  width  ratio  method.  Sediments  have 
deposited  longitudinally  to  depths  of  1  to  9  ft  and 
from  1  to  6  ft  laterally.  (Woodard-USGS) 
W72-03158 


RELATION  OF  RAINFALL  ENERGY  AND 
STREAMFLOW  TO  SEDIMENT  YIELD  FROM 
SMALL  AND  LARGE  WATERSHEDS, 

Agricultural  Research  Service,  Coshochton,  Ohio. 

J.  L.  McGuinness,  L.  L.  Harrold,  and  W.  M. 

Edwards. 

Journal  of  Soil  and  Water  Conservation,  Vol  26, 

No  6,  p  233-235,  November-December  1971.  2  fig, 

6  ref. 

Descriptors:  'Sediment  transport,  'Streamflow, 
♦Sediment  yield,  'Rainfall-runoff  relationships, 
Watersheds  (Basins),  Small  watersheds,  Large 
watersheds,  Topography,  Vegetation,  Suspended 
load. 

Identifiers:  'Rainfall-streamflow-sediment  rela- 
tionship. 

Sediment  yield  measured  from  1-  and  2-acre 
agricultural  watersheds  largely  was  a  function  of 
rainfall  energy,  rainfall  intensity,  and  crop  cover 
characteristics.  Suspended-sediment  yield  from  a 
6,000-square-mile  watershed  primarily  was  a  func- 
tion of  the  transport  capacity  of  streamflow.  The 
temporal  patterns  of  sediment  yield  and 
suspended-sediment  yield  are  distinctly  different 
on  the  different  sized  areas.  The  energy-intensity 
parameter  devised  by  Wischmeier  from  plot  data 
seems  valid  for  calculating  the  sediment  yield  from 
small  watersheds.  (Woodard-USGS) 
W72-03159 


SEDIMENTATION  IN  THE  MIDDLE  FORK  EEL 
RIVER  BASIN,  CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 
Resources  Div. 
J.  M.  Knott. 


Geological   Survey   Open-file   Report,   June    11, 
1971 .  60  p,  38  fig,  16  tab,  25  ref. 

Descriptors:  'Sedimentation,  'Reservoirs,  'Sedi- 
ment transport,  'Sedimentation  rates,  'Sediment 
distribution,  California,  Sediment  yield,  Reservoir 
silting,  Streamflow,  Watershed  management. 
Identifiers:  'Middle  Fork  Eel  River  basin  (Calif), 
♦Dos  Rios  Reservoir  (Calif). 

Suspended-sediment  data  collected  from  1956  to 
1968  show  that  the  quantity  of  sediment  trans- 
ported by  streams  in  the  Middle  Fork  Eel  River 
basin  in  California  is  extremely  variable.  Annual 
suspended-sediment  discharge  for  the  Middle 
Fork  Eel  River  near  Dos  Rios  (proposed  Dos  Rios 
damsite)  ranged  from  777  to  25,100  tons  per  square 
mile.  Sediment  inflow  to  the  proposed  Dos  Rios 
Reservoir  would  be  about  2,140,000  tons  or  1,570 
acre-feet  per  year  using  an  average  unit  weight  of 
62  pounds  per  cubic  foot.  Average  composition  of 
deposited  sediment  would  be  about  43%  clay,  34% 
silt,  and  23%  sand  and  gravel.  Most  of  the  sedi- 
ment deposited  in  the  large  Dos  Rios  Reservoir 
during  the  first  100  years  of  operation  would  be 
distributed  in  elevations  of  the  reservoir  above  the 
1,350-foot  level.  Sediment  would  occupy  less  than 
10%  of  the  original  reservoir  capacity  above  the 
1 , 200-foot  level  and  would  reduce  the  capacity  of 
the  entire  reservoir  2.1%.  Sediment  would  accu- 
mulate to  a  depth  of  about  15  feet  behind  the  dam 
and  sediment  distribution  within  the  reservoir 
would  be  relatively  unchanged.  (Woodard-USGS) 
W72-03163 


STRUCTURE  AND  FORMATION  OF  COASTAL 
BOTTOM  PLACERS  IN  THE  EASTERN  BAL- 
TIC' 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

V.  L.  Boldyrev,  Yu.  D.  Shuyskiy,  and  B.  V. 

Kochetkov. 

Oceanology  (USSR),  Vol  11,  No  2,  p  200-209, 

November  1971.  4  fig,  2  tab,  21  ref. 

Descriptors:  'Placer  mining,  'Deposition  (Sedi- 
ments), 'Bottom  sediments,  'Mineralogy, 
Hydrodynamics,  Sands,  Silts,  Slopes,  Shores, 
Beaches,  Dunes,  Waves  (Water),  Currents 
(Water),  Storms,  Settling  velocity,  Flow  rates, 
Glacial  drift. 

Identifiers:  'USSR,  'Baltic  Sea,  'Placers,  Ridges, 
Rises,  Flow  velocity. 

Comprehensive  investigations  of  bottom  placers 
along  a  stretch  of  the  East  Baltic  coast  between 
Liepaja  and  Sventoji  (Latvian  SSR)  reveal 
morphological  differences  between  them  and 
placers  of  similar  origin  in  other  sea  basins.  The 
unique  features  of  the  Baltic  placers  are:  (1)  the 
occurrence  of  placers  on  the  underwater  slope;  (2) 
their  confinement  to  depths  of  3-8  m;  (3)  the 
absence  of  heavy-mineral  concentrates  at  the  con- 
tact between  the  sedimentary  mantle  and  the 
beach;  and  (4)  the  thinning  out  of  placer  bodies 
with  depth  in  the  bottom  sediments.  Contrary  to 
popular  belief,  glacial  deposits  are  the  source  of 
these  economic  minerals.  The  nature  of  the  parent 
materials  and  the  hydrodynamic  regime  of  the 
eastern  Baltic  favor  the  formation  of  placers  in 
areas  of  sedimnt  deposition.  The  principal  factors 
responsible  for  placer  formation  are  the  relative 
independence  of  underwater  slope  zones  in  terms 
of  their  hydrodynamic  and  lithodynamic  regimes; 
the  localization  of  silt  material  between  depths  of  3 
and  8  m;  and,  hence,  the  concentration  here  of 
heavy  minerals,  since  there  is  a  direct  relationship 
between  the  silt  content  in  the  sediments  and  the 
presence  of  heavy  minerals.  Generally,  coastal- 
bottom  placers  of  the  eastern  Baltic  are  recent  mo- 
bile formations,  confined  to  the  upper  sediment 
layer  reworked  by  waves  and  currents.  (Josefson- 
USGS) 
W72-03246 


SEDIMENT  STUDY  AT  KARACHI  BY  MEANS 
OF  RADIOACTIVE  TRACERS, 

Atomic  Energy  Centre,  Lahore  (Pakistan). 
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M.  H.  Qureshi,  S.  D.  Ghauri,  N.  A.  Hussain,  N. 
Khan,  and  M.  Mustafa. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/113.  $3.00  per  copy, 
$0.95  microfiche.  Report  A/CONF.49/P/113,  June 
1971,  8  p.  7  fig,  8  ref. 

Descriptors:  *Radioactive  tracer,  'Tracking 
technique,  *Movement,  *Path  of  pollutant,  Ir- 
radiation, Inspection,  Streambeds,  Stream  ero- 
sion, Sedimentation,  Sediment  distribution,  Sedi- 
ment transport,  Sediment  control,  Monsoons, 
Sands,  Estuaries. 

Identifiers:  Scandium  glass  sand,  Concentration, 
Monsoon  effect. 

Studies  were  undertaken  to  determine  the  move- 
ment of  sand  in  the  vicinity  of  the  Karachi  Har- 
bour using  radioactive  tracer  techniques.  One  kg 
of  Scandium  glass  sand  was  irradiated  in  the  reac- 
tor at  PINSTECH  to  yield  an  activity  of  about  50 
curies  of  Sc-46.  The  radioactive  glass  tracer  was 
injected  at  a  point  3  miles  from  the  entrance  to  the 
harbour  and  2  1/2  miles  from  Clifton  foreshore. 
The  tracer  was  then  surveyed  for  its  movement 
using  water-tight  scintillation  detectors  towed  by  a 
boat  in  pre-monsoon  and  post-monsoon  seasons. 
The  tracer  studies  indicate  that  there  is  a  slight 
movement  during  the  pre-monsoon  period 
preferentially  in  the  direction  of  east.  During  the 
monsoon  period  the  movement  is  extensive  and  is 
toward  north-east.  Figures  1-7  give  details  of  the 
movement  of  the  radioactive  tracer  sand.  (Houser- 
ORNL) 
W72-03315 


APPLICATION  OF  STABLE  AND  RADIOAC- 
TIVE ISOTOPES  TO  HYDROLOGY  AND  SEDI- 
MENTOLOGY, 

Commissariat     a     l'Energie     Atomique,     Saclay 
(France).  Centre  d'Etudes  Nucleaires;  and  Com- 
missariat    a     l'Energie     Atomique,     Grenoble 
(France).  Centre  d'Etudes  Nucleaires. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03319 


BIOLOGICAL  CYCLING  OF  ELEMENTS  AND 
STABLE  ISOTOPES  IN  MARINE  ENVIRON- 
MENTS, 

California  Univ.,  Los  Angeles. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-03345 


RIVERS  AND  THEIR  DEPOSITS, 

Reading  Univ.  (England).  Dept.  of  Geology. 

J.  R.L.Allen. 

SciProgr.  59(233):  109-122.  Illus.  1971. 

Identifiers:  Denudational,  Depositional,  Deposits, 

Rivers. 

Rivers  have  been  a  major  feature  of  the  landscape 
for  at  least  a  substantial  part  of  geological  time, 
playing  important  denudational  and  depositional 
roles.  As  we  know  today,  characteristic  deposits 
are  laid  down  by  rivers,  and  these  can  best  be  un- 
derstood through  studies,  quantitative  whenever 
possible,  of  river  processes.  Sedimentary  geolo- 
gists have  in  this  respect  already  learned  much  in 
recent  years  from  workers  in  other  disciplines.  As 
the  result,  our  understanding  of  river  sediments 
has  kept  pace  with  our  descriptive  knowledge. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03384 


THE     DETRITIC     ORIGIN     OF     PROVENCAL 
RIVERS  IN  A  MARINE  ENVIRONMENT, 

Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
Herve  Chamley,  and  Francoise  Picard. 
Tethys.  2  (1):  21 1-226.  Map.  1970.  English  summa- 
ry. 

Identifiers:      Detritic,      Environment,      France, 
Marine,  Origin,  Provencal,  Rivers. 


The  study  of  clay  and  heavy  minerals  from  the 
mouths  of  Provence  rivers  showed  alluvial 
deposits  from  calcareous  Provence,  Maures, 
Esterel  and  Tanneron  mountains,  and  from  the  re- 
gion of  Nice.  The  drained  area  is  either  crystalline 
or  sedimentary  .-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03387 


SEDIMENT  PROFILE  CAMERA  FOR  IN  SITU 
STUDY  OF  ORGANISM-SEDIMENT  RELA- 
TIONS, 

Yale  Univ.,  New  Haven.  Dept  of  Geology  and 

Geophysics. 

Donald  C.  Rhoads,  and  Steven  Cande. 

Limnol  Oceanogr.  16(1):  110-114.  Illus.  1971. 

Identifiers:  Camera,  Organism,  Profile,  Relations, 

Sediment. 

An  instrument  is  described  that  will  take  high 
resolution  photographs  of  silt-clay  bottom  types  in 
profile.  The  bottom  (10-20  cm)  is  penetrated  by  a 
slowly  descending  (<7  cm/sec)  wedge-shaped 
Plexiglas  chamber,  and  the  sediment  profile  that  is 
cut  is  photographed.  Such  photographs  reveal  in 
situ  details  of  bottom  topography,  sediment  tex- 
ture, depth  of  bioturbation,  biogenic  structures, 
and  living  positions  of  mud-dwelling  benthos.  The 
instrument  can  be  modified  to  take  closeup  verti- 
cal photographs  of  the  bottom  and  to  obtain 
undisturbed  core  samples. -Copyright,  1971, 
Biological  Abstracts,  Inc. 
W72-03496 
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SOLUTE  SEGREGATION  IN  ICE  OBSERVED 
BY  AUTORADIOGRAPHY, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-02964 


A  GC  METHOD  FOR  THE  DETERMINATION 
OF  NITROLITRIACETIC  ACID  IN  LAKE 
WATER, 

Department  of   Energy,   Mines  and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03051 


HYDROLOGY  AND  SEDIMENTOLOGY  OF 
THE  CHATEAU  RIVER  (KERGUELEN 
ARCHIPELAGO), 

For  primary  bibliographic  entry  see  Field  02J. 
W72-O3052 


HYDROGEOLOGY  OF  THE  NORTHERN 
YENISEY  REGION  (GIDROGEOLOGIYA 
YENISEYSKOGO  SEVERA), 

Nauchno-Issledovatelskii   Institut   Geologii   Ark- 
tiki,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02F. 
W72-03063 


METAL  ION  CONTENT  OF  NIAGARA  RIVER 
WATER, 

State   University   Coll.   Buffalo,   N.Y.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03116 


WATER  MASS  IDENTIFICATION  IN  A  SMALL 
LAKE  USING  CONSERVED  CHEMICAL  CON- 
STITUTENTS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03117 


INFLUENCE  OF  MINERALOGY  AND 
MICROORGANISMS  ON  IRON  AND  SULFIDE 
CONCENTRATIONS  IN  GROUNDWATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 

A.  B.  Carpenter,  P.  A.  Goydan,  G.  C.  Burton,  and 

B.  K.  Leach. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  773,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  Missouri 
Water  Resources  Research  Center,  Columbia, 
Sept  1,  1971,  36  p,  10  fig,  8  tab,  14  ref.  OWRR  A- 
033-MO  (1). 

Descriptors:  Aqueous  solutions,  'Groundwater, 
•Anaerobic  bacteria,  'Analytical  techniques, 
Nitrites,  Nitrates,  Microorganisms,  'Oxidation- 
reduction  potential,  'Reduction  (Chemical),  Iron, 
Sulfides,  'Electrochemistry. 

Examination  of  a  series  of  equilibrium  diagrams 
indicates  that  the  redox-species  ratio  method 
described  by  Thorstenson  (1970)  for  the  deter- 
mination of  the  redox  potentials  of  water  samples 
is  inherently  limited  to  a  small  fraction  of  the  full 
range  of  redox  potentials  which  occur  in  natural 
waters.  The  subsurface  water  samples  studied  dur- 
ing this  investigation  are  out  of  redox  equilibrium 
with  respect  to  dissolved  nitrogen  gas.  The  rela- 
tionships between  nitrate,  nitrite,  and  ammonia  in 
these  samples  are  not  consistent  with  any 
equilibrium  or  metastable  equilibrium  model 
which  can  be  developed  from  current  ther- 
modynamic data.  It  is  most  likely  that  either  the 
water  samples  are  not  in  any  kind  of  equilibrium 
configuration  with  respect  to  nitrite  or  that  the  free 
energy  data  for  nitrite  are  in  error.  Many  of  the 
water  samples  show  substantial  disagreemenl 
between  certain  chemical  relationships  predicted 
from  electrode  redox  potential  measurements  and 
the  observed  chemical  relationships.  Most  of  the 
groundwater  samples  contain  one  or  more  organ- 
isms capable  of  producing  H2S  from  this  sulfate 
media.  Groundwater  samples  containing  obligate 
anaerobes  all  have  lower  electrode  redox  poten- 
tials than  pe  =  3  at  pH  =  7.  Much  of  the  work  in- 
itiated under  this  project  is  being  continued  undei 
OWRR  Project  No.  B-077-MO. 
W72-03147 


CHEMISTRY   OF   NATURAL    WATERS    --    V, 
HARDNESS, 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Regional  Lab. 

P.  H.  Kemp. 

Water  Research,  Vol  5  No  10,  p  933-941,  Octobei 

1971.1  fig,  4  tab,  4  ref. 

Descriptors:  'Hardness  (Water),  'Water  chemis 
try,  'Natural  streams,  'Calcium  carbonate 
Laboratory  tests,  Analytical  techniques,  Scaling 
Mathematical  studies,  Chemical  analysis. 
Identifiers:  Temporary  hardness  (Water),  Per- 
manent hardness  (Water). 

The  definition  and  measurement  of  total  and  per 
manent  hardness  are  discussed.  A  stoichiometric 
division  of  the  total  hardness  into  carbonic  ant 
noncarbonic  components  is  also  made.  After  con 
sideration  of  the  values  of  the  relevant  solubilitj 
products,  it  is  shown  that  the  noncarbonic  hard 
ness  is  approximately  equal  to  the  permanen 
hardness,  apart  from  about  25  mg/liter  of  CaCO! 
which  remains  in  solution  after  the  deposition  o: 
the  temporary  hardness.  Natural  waters  with  TDS 
less  than  about  70  mg/liter  therefore  do  not  show 
temporary  hardness.  There  is  no  invariable  rela 
tionship  between  the  temporary  and  permanen 
hardness  of  a  water  and  its  scale  forming  power; 
as  measured  by  the  pH.  (Woodard-USGS) 
W72-03169 


SPECULAR     REFLECTANCE     OF     AQUEOUS 
SOLUTIONS, 

Missouri  Univ.,  Kansas  City.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  01 B. 
W72-03176 
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BINDING  AND  PRECIPITATION  OF  TRACE 
ELEMENTS  BY  HUMIC  SUBSTANCES  IN 
NATURAL  WATERS, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 
Center. 

J.  McN.  Sieburth. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  777,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Rhode  Island  Water 
Resources  Center,  Kingston,  Completion  Report 
(N.D.),  9  p,  3  ref.  OWRR-A-034-RI  (1). 

Descriptors:  'Trace  elements,  "Humus,  •Estua- 
ries, 'Precipitation,  'Sediment,  'Microorganisms, 
•Metals,  Iron,  Copper,  Atlantic  Ocean,  Southeast 
U.S. 
Identifiers:  Zinc,  Lead. 

Water  samples  from  the  southeastern  coast  of  the 
U.S.  were  analyzed  for  free  and  bound  iron, 
copper,  zinc,  and  lead  as  well  as  pH,  salinity,  fil- 
terable material,  humic  material,  dissolved  organic 
carbon  and  color.  A  positive  correlation  between 
color  and  dissolved  organic  carbon  and  negative 
correlations  with  filterable  material  and  salinity 
show  the  loss  of  humic  materials  in  estuaries. 
Laboratory  experiments  with  both  synthetic  and 
natural  humic  material  suggests  that  trace  metals 
may  be  removed  along  with  the  humic  materials. 
The  metal  analyses  from  the  water  samples  are 
consistent  with  this  suggestion.  (McNab-Rhode 
Island) 
W72-03180 


ELECTROPHORETIC  AND  ELECTROCHEMI- 
CAL WATER  PURIFICATION  SYSTEMS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03182 

INVESTIGATION  OF  THE  USE  OF  CHLORIDE 
FROM  PRECIPITATION  AS  A  GROUND 
WATER  TRACER, 

Montana  Univ.,  Bozeman.  Joint  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-03187 


INVESTIGATION     OF     CALCIUM     SULFATE 
PRECIPITATION, 

Monsanto  Research  Corp.,  Everett,  Mass. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-03195 


STUDIES  IN  ELEMENT  BALANCES  IN  A 
SMALL  CATCHMENT  AT  TAITA,  NEW  ZEA- 
LAND, 

Department  of  Scientific  and  Industrial  Research, 
Lower  Hutt  (New  Zealand).  Soil  Bureau. 
G.G.  C.Claridge. 

In:  Symposium  on  the  Results  of  Research  on 
Representative  and  Experimental  Basins,  Welling- 
ton, New  Zealand,  December  1-8,  1970;  Interna- 
tional Association  of  Scientific  Hydrology  Publi- 
cation No  96,  p  523-540,  1970.  4  fig,  6  tab,  19  ref. 

Descriptors:      'Sampling,      'Water     chemistry, 
Streamflow,      Leaching,      Weathering,      Small 
watersheds,  Aqueous  solutions,  Monitoring,  Rain- 
fall, Chlorides,  Sodium,  Calcium,  Magnesium. 
Identifiers:  Experimental  watersheds. 

Streamflow  from  a  catchment  of  11.6  acres  was 
measured  and  integrated  with  a  sampling  device  to 
collect  samples  from  the  stream  after  the  passage 
of  every  1,000  gallons.  These  samples  were 
analyzed  for  CI,  Na,  Ca,  and  Mg.  Rainwater  col- 
lections were  made  at  five  sites  and  analyzed  for 
the  same  ions  as  the  stream  water  samples.  Varia- 
bility between  sites  was  found  to  be  high.  Over  the 
period  from  1/4/69  to  1/3/70,  the  input  to  the 
catchment  in  rainfall  was  calculated  to  be  28  lb  CI, 
14  lb  Na,  2  lb  K,  2.3  lb  Ca,  and  2  lb  Mg  per  acre. 
During   the    same   period   the   output   from    the 


catchment  in  the  stream  flow  was  calculated  to  be 
26  lb  CI,  19  lb  Na,  1.4  lb  K,  1.9  lb  Ca,  and  1.3  lb  Mg 
per  acre.  Within  the  limits  of  accuracy  of  the  anal- 
ysis of  the  incoming  rainfall,  the  input  and  output 
may  be  considered  to  balance.  (See  also  W72- 
03247)  (Knapp-USGS) 
W72-03271 


UNDERGROUND    LEACHING    OF    URANIUM 

ORES, 

Gosudarstvennyi  Komitet  po  Ispolzovamyu 
Atomnoi  Energii  SSSR,  Moscow. 
A.  P.  Zefirov,  B.  V.  Nevsky,  V.  G.  Bakhurov,  I.  K. 
Lutsenko,  and  S.  G.  Vecherkin. 
Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/459,  $3.00  per  copy, 
$0.95  microfiche.  Report  A/CONF.49/P/459,  June 
1971.  22  p,  5  fig,  1  tab,  9  ref. 

Descriptors:  'Uranium  radioisotopes,  'Mining, 
♦Chemical  reactions,  *Separation  techniques, 
•Leaching,  'Solubility,  'Sedimentary  rocks,  Sedi- 
mentary structures. 

Identifiers:  Ore  processing,  Tailings,  Dissolution, 
Solution,  Ore  deposits,  Solvent  extraction. 

In  the  USSR,  the  leaching  of  uranium  ores  in  situ 
has  developed  into  an  independent  chemical 
method  of  ore  processing.  The  uranium  is  dis- 
solved in  situ  by  a  chemical  reagent.  The  product 
is  delivered  to  the  surface  not  as  ore  but  as  a  urani- 
um-bearing chemical  solution.  Two  flowsheets 
have  been  developed:  one  for  the  recovery  of 
uranium  from  solid  (massive)  rocks  and  the  other 
for  beeded  sedimentary  ore  deposits.  Each 
flowsheet  is  discussed.  (Houser-ORNL) 
W72-03326 


2L.  Estuaries 


TD3AL  HYDRODYNAMIC  SIMULATION  IN 
SHALLOW  ESTUARDZS, 

Texas  Univ.,  Austin.  Hydraulic  Engineering  Lab. 
F.  D.  Masch,  and  R.  J.  Brandes. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  590,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report  HYD  12- 
7102,  August,  1971,  102  p,  23  fig,  9  ref.  OWRR  C- 
1158  (No  1591)  (2)  Pt.  1. 

Descriptors:  'Estuaries,  'Tides,  'Bays,  'Model 
studies,  'Tides,  'Dispersion,  Texas,  Computer 
programs,  Convection. 

Identifiers:  'Convective-dispersion  processes, 
•Transport  models,  *Tidal  hydraulics,  Short-term 
variations,  Concentration  distributions,  Shallow 
bays  Matagorda  Bay,  Galveston  Bay,  Clear  Lake 
(Tex). 

A  numerical  model  for  computing  time  histories  of 
tidal  amplitudes  and  vertically  integrated  veloci- 
ties in  two  coordinate  (area-wise)  directions  is 
described.  The  model  accounts  for  irregular 
bathymetry,  bottom  roughness,  spoil  banks,  reefs 
and  islands  and  for  variable  inflows,  tidal  action 
and  other  hydrologic  features  typical  of  Gulf 
Coast  embayments.  From  the  basic  model  respon- 
ses, it  is  possible  to  compute  phase  relations,  times 
of  flood,  ebb  and  slack  tide,  tidal  prisms, 
exchange,  net  flows,  and  to  obtain  plots  of  particle 
paths  and  velocity  vector  diagrams  at  any  phase  of 
the  tide.  The  model  is  designed  to  be  responsive  to 
the  input  demands  of  transport  models.  Specifi- 
cally, the  basic  output  is  used  directly  in  the  con- 
vective  components  of  transport  processes  within 
consecutive  tidal  cycles.  Net  flows  obtained  from 
integration  of  the  temporal  velocity  and  depth 
variations  are  used  for  convective  input  to  those 
transport  processes  involving  slowly  varying 
hydrologic  inputs.  (See  also  W72-03054  and  W72- 
03055). 
W72-03053 


A  SLOWLY-VARYING  CONSERVATIVE 
TRANSPORT  MODEL  FOR  SHALLOW  ESTUA- 
RIES, 

Texas  Univ.,  Austin.  Hydraulic  Engineering  Lab. 
R.  J.  Brandes,  and  F.  D.  Masch. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  591,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report  HYD  12- 
7103,  August  1971,  171  p,  39  fig,  39  ref,  2  append. 
O  WRR  C- 1 1 58  (No  1 59 1 )  (2)  Pt.  2. 
Identifiers:     *Convective-dispersion     processes, 
'Transport      processes,      'Transport      models, 
•Guadalupe   estuary,   *Tidal  hydraulics,   Slowly 
varying     concentration     distributions,     Shallow 
estuaries,    Gulf    Coast,    *Lavaca-Tres    Palacios 
estuary. 

The  development  and  application  of  a  two-dimen- 
sional long-term  dynamic  numerical  transport 
model  which  is  capable  of  describing  the  spatial 
and  temporal  slowly-varying  distributions  of  con- 
servative constituents  in  shallow,  well-mixed 
estuaries  is  presented.  The  model  provides  a  basis 
for  economically  and  practically  analyzing  the 
overall  environmental  effects  of  water  resource 
development  and  estuarine  management  programs 
on  the  natural  state  of  coastal  waters.  The  concept 
of  using  net  velocities  determined  over  a  tidal 
cycle  for  convective  inputs  to  the  transport  model 
reduces  the  required  solution  time  for  a  particular 
problem,  yet  still  provides  temporal  resolution 
consistent  with  that  necessary  for  long-term 
analyses.  The  solution  method  used  in  the  model  is 
an  alternating  direction  implicit  numerical  scheme 
applied  to  central  difference  approximations  of  the 
derivatives  in  the  basic  two-dimensional  convec- 
tive-dispersion mass-balance  equation.  The  trans- 
port model  is  applied  to  two  prototype  systems  on 
the  Texas  Gulf  Coast;  the  principal  bay  waters  of 
the  Guadalupe  and  the  Lavaca-Tres  Palacios 
estuaries.  Through  these  applications  involving 
distributions  of  salinity,  the  response  of  the  model 
to  different  initial  conditions,  time  steps,  fresh 
water  inflows,  and  dispersion  coefficients  is 
tested,  and  the  simulation  capability  of  the  model 
is  established  with  comparisons  between  cor- 
responding computed  and  measured  salinity  con- 
centrations. Documentation  of  the  model  is 
presented  together  with  program  listings,  variable 
definitions,  flow  charts,  data  input  formats,  and 
sample  output.  (See  also  W72-03053  and  W72- 
03055) 
W72-03054 


A  SHORT-TERM  CONSERVATIVE  TRANS- 
PORT MODEL  FOR  SHALLOW  ESTUARIES, 

Texas  Univ.,  Austin.  Hydraulic  Engineering  Lab. 
F.  D.  Masch,  M.  Naryanan,  and  R.  J.  Brandes. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  592,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report  HYD  12- 
7104,  August  1971,  90  p,  36  fig,  25  ref,  2  append. 
OWRR  C-l  158  (No  1591)  (2)  Pt.  3. 

Descriptors:  'Estuaries,  'Tides,  *Bays,  'Model 
studies,  *Tides,  *Dispersion,  Texas,  Computer 
programs,  Convection. 

Identifiers:  *Convective-dispersion  processes, 
•Transport  models,  *Tidal  hydraulics,  Short-term 
variations,  Concentration  distributions,  Shallow 
bays,  Matagorda  Bay,  Galveston  Bay,  Clear  Lake 
(Tex). 

A  two-dimensional  convective-dispersion  trans- 
port model  is  described  which  provides  spatial  and 
temporal  variations  in  the  concentration  of  a  con- 
servative constituent  introduced  into  a  shallow 
well-mixed  estuary.  The  solution  is  accomplished 
through  a  multi-stage  implicit  method  and  the 
model  utilizes  as  basic  input  instantaneous  tidal 
velocities,  depths  and  dispersion  coefficients  com- 
puted from  an  operational  mathematical  tidal 
hydrodynamics  model.  The  transport  model  is 
capable  of  accepting  slug,  continuous  or  intermit- 
tent releases  at  one  or  more  points  within  the  tidal 
flow  system.  The  application  of  the  model  is 
demonstrated  by  slug  and  continuous  releases  of 
conservative  materials   into  high  and  low   tidal 
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velocity  areas  in  Matagorda  Bay,  Texas.  The 
model  is  operated  to  generate  results  which  are 
compared  with  measurements  from  dye  release 
studies  made  in  a  physical  model  of  Galveston 
Bay.  Application  of  the  transport  model  to  a  fine 
grid  representation  of  a  localized  area  is  also 
demonstrated  for  the  Clear  Lake  area  in  Galveston 
Bay.  Utilizing  the  Matagorda  Bay  example  the 
sensitivity  of  the  model  to  different  magnitudes  of 
the  dispersion  coefficient  is  studied  for  a  range  of 
coefficients  from  0  to  500/sq  ft/min.  Documenta- 
tion of  the  model  program  is  presented  together 
with  notations,  flow  chart  and  listings.  (See  also 
W72-03053  and  W72-03054) 
W72-03055 


PROCESSES    AND    HISTORY    OF   TERMINOS 
LAGOON,  MEXICO, 

Scripps  Institution  of  Oceanography,  San  Diego, 

Calif. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03069 


COASTAL  ENGINEERING  -  1970 

PROCEEDINGS. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03078 


WAVE      INVESTIGATIONS      IN      SHALLOW 
WATER, 

Forschungsgruppe    Neuwerk,    Cuxhaven    (West 

Germany). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03087 


TURBIDITES  OF  THE  HATTERAS  AND  SOHM 
ABYSSAL  PLAINS,  WESTERN  NORTH  ATLAN- 
TIC, 

Lamont-Doherty         Geological        Observatory, 

Palisades,  N.  Y. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03156 


UNDERWATER    TIME-LAPSE    MOTION    PIC- 
TURE SYSTEMS, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03157 


TECHNIQUES  AND  EQUIPMENT  REQUIRED 
FOR  PRECISE  STREAM  GAGING  IN  TIDE-A- 
FFECTED FRESH-WATER  REACHES  OF  THE 
SACRAMENTO  RIVER,  CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 
W.Smith. 

Available  from  GPO,  Washington,  D.C.  20402  -  75 
cents  (paper  cover).  Geological  Survey  Water- 
Supply  Paper  1869-G,  1971.  46  p,  18  fig,  1  plate,  5 
tab,  lOref. 

Descriptors:  *Streamflow,  *Flow  measurement, 
♦Estuaries,  'California,  Analytical  techniques, 
Tidal  waters,  Tidal  effects,  Stream  gages,  Data 
collections,  Hydrologic  data,  Computer  programs, 
Systems  analysis,  Input-output  analysis,  Equip- 
ment, On-site  tests. 
Identifiers:  •Sacramento  River  (Calif). 

Analysis  of  a  large  quantity  of  data  on  the  velocity 
distribution  in  the  tidal  channel  of  the  Sacramento 
River  at  Chipps  Island,  California  shows  that 
adequate  definition  of  the  velocity  can  be  made 
during  the  dominant  flow  periods— that  is,  at  times 
other  than  slack-water  periods-by  use  of  current 
meters  suspended  at  elevations  0.2  and  0.8  of  the 
depth  below  the  water  surface.  In  the  proposed 
system  all  gaged  parameters,  including  velocities, 
depths,  position  in  the  stream,  and  related  times, 
are  monitored  continuously  as  a  boat  moves 
across  the  river  on  the  selected  cross  section.  Data 
are  recorded  photographically  and  transferred 
onto  punchcards  for  computer  processing.  Com- 


puter programs  were  written  to  permit  computa- 
tion of  instantaneous  discharges  at  any  selected 
time  interval  throughout  the  period  of  the  current- 
meter  measurement  program.  Current-meter 
traverses  will  be  made  at  intervals  of  about  one- 
half  hour  over  periods  of  several  days.  Capability 
of  performance  for  protracted  periods  was,  con- 
sequently, one  of  the  important  elements  in 
system  design.  Analysis  of  error  sources  indicates 
that  errors  in  individual  computed  discharges  can 
be  kept  smaller  than  1.5%  if  the  expected  precision 
in  all  measured  parameters  is  maintained. 
(Woodard-USGS) 
W72-03164 


BINDING  AND  PRECIPITATION  OF  TRACE 
ELEMENTS  BY  HUMIC  SUBSTANCES  IN 
NATURAL  WATERS, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-03180 


PHYTOPLANKTON  PRIMARY  PRODUCTION 
IN  SOME  FINNISH  COASTAL  AREAS  IN 
RELATION  TO  POLLUTION, 

Institute  of  Marine  Research,  Helsinki  (Finland); 
and  Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-03228 


AN  INSTRUMENT  FOR  MEASURING  THE 
ELECTRICAL  CONDUCTIVITY  OF  SEA 
WATER  FROM  SHIPBOARD, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-03245 


STRUCTURE  AND  FORMATION  OF  COASTAL 
BOTTOM  PLACERS  IN  THE  EASTERN  BAL- 
TIC, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03246 


SEDIMENT  STUDY  AT  KARACHI  BY  MEANS 
OF  RADIOACTIVE  TRACERS, 

Atomic  Energy  Centre,  Lahore  (Pakistan). 
For  primary  bibliographic  entry  see  Field  02J. 
W72-03315 


SOME    APPLICATIONS   OF   RADIOISOTOPES 
IN  COASTAL  POLLUTION  CONTROL, 

Danish  Isotope  Center,  Copenhagen. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03340 


BIOLOGICAL  CYCLING  OF  ELEMENTS  AND 
STABLE  ISOTOPES  IN  MARINE  ENVIRON- 
MENTS, 

California  Univ.,  Los  Angeles. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03345 


THE     DETRITIC    ORIGIN    OF    PROVENCAL 
RIVERS  IN  A  MARINE  ENVIRONMENT, 

Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-03387 


VAUCHERIA  SPECIES  AND  SOME  OTHER 
ALGAE  ON  A  DUTCH  SALT  MARSH,  WITH 
ECOLOGICAL  NOTES  ON  THEER  PERIODICI- 
TY, 

Delta  Inst,  of  Hydrobiological  Research,  Yerseke 

(Netherlands). 

P.  H.  Nienhuis,  and  J.  Simons. 

Acta  BotNeerl.  20(1):  107-118.  Blus.  1971. 


Identifiers:  Algae,  Dutch,  Ecological,  Frost, 
Marsh,  Moisture,  Periodicity,  Salinity,  Salt,  Soil 
Species,  Vaucheria,  Vaucheria-Arcassonensis 
Vaucheria-Compacta,  Vaucheria-Coronata 

Vaucheria-Intermedia,  Vaucheria-Minuta 

Vaucheria-Sphaerospora ,  Vaucheria-Thuretii 
Vaucheria-Vipera. 

A  survey  of  the  distribution  and  the  periodicity  ol 
8  Vaucheria  species  (V.  arcassonensis,  V.  compac 
ta,  V.  coronata,  V.  intermedia,  V.  minuta,  V 
sphaerospora,  V.  thuretii  and  V.  vipera)  on  the 
Dutch  salt  marsh  Springersgors  in  relation  to  en- 
vironment and  vegetation  pattern  of  algae  and 
higher  plants  is  given.  The  quantitative  change; 
occurring  in  the  algal  vegetation  (green  algae,  blue- 
green  algae  and  Vaucheria  spp.)  on  2  permanen 
quadrats,  checked  monthly  algae  and  higher  plants 
if  given  over  a  period  of  2  yr,  are  given  in  relatior 
to  some  important  ecological  factors.  Both  sample 
plots,  situated  at  MHWS  (mean  high  water  sprint 
tide)  level  on  the  tidal  marsh,  constitute  an  unsta 
ble  habitat  with  large  changes  in  soil  moisture  con 
tent  (42-165  g  H2O/100  g  soil)  and  in  salinity  of  the 
soil  moisture  (0.8-72.4%  C1-).  The  periodicity  of  jj 
Vaucheria  spp.  could  be  correlated  with  the  actioi 
of  extreme  environmental  conditions  (desiccation 
high  salinities,  frost). --Copyright  1971,  Biologica 
Abstracts,  Inc. 
W72-03391 


ECOLOGY  OF  THE  PLANT  POPULATIONS  OI 
THE  RICHARD'S  BAY  AREA, 

H.  J.  T.  Venter. 

S  Afr  J  Sci.  67  (2):  52-55.  1971  English  summary. 
Identifiers:    Africa,    Bay,    Ecology,    Halosere 
Hydrosere,  Plant,  Populations,  Psammosere. 

Composition  and  character  of  the  plant  communi- 
ties of  the  psammosere,  halosere  and  hydrosere 
are  outlined.  The  influence  of  environment, 
vegetation  development  and  future  of  Richard's 
Bay  are  briefly  discussed. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03394 


HYDROLOGY  AND  SALINITY  OF  BALTIC 
SEA-SHORE  MEADOWS:  STUDIES  IN  THE 
ECOLOGY  OF  BALTIC  SEA-SHORE 
MEADOWS  HI, 

Lund  Univ.  (Sweden).  Dept.  of  Plant  Ecology. 
Germund  Tyler. 

Oikos.  22  (1):  1-20.  IUus.  Map.  1971  Russian  sum- 
mary. 

Identifiers:  Baltic,  Drainage,  Ecology,  Hydrology, 
Meadows,  Salinity,  Sea,  Seasonality,  Shore, 
Sweden,  Zonation. 

The  hydrology  and  salinity  properties  in  an  area 
about  60-150  km  south  of  Stockholm  have  been  re- 
lated to  the  main  plant  communities  described  in 
previous  papers.  Fluctuations  in  the  water  level  ol 
the  sea  and  the  water  level  of  open  pits  were 
recorded  and  the  measurements  compared  with 
the  zonal  differentiation  of  the  plant  cover.  The 
seasonal  variation  in  the  salinity  of  the  rhizosphere 
is  illustrated  and  discussed.  It  is  concluded  thai 
high  salinity  exerts  a  powerful  selection  and  only  a 
few  species  will  be  able  to  survive.  Within  the 
vegetation  complex,  however,  drainage  conditions 
chiefly  decide  the  vertical  range  of  the  enduring 
species  and  the  zonal  differentiation  of  the  plant 
cover.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03396 


STUDIES  OF  ESTUARINE   DEPENDENCE  OF 
ATLANTIC  COASTAL  FISHES, 

Sandy  Hook  Marine  Lab.,  Highlands,  N.J. 

John  Clark,  W.  C.  Smith,  Arthur  W.  Kendall,  Jr., 

and  Michael  P.  Fahay. 

U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  28:  3-132.  II- 

lus.  Map.  1969. 

Identifiers:      Atlantic,      Coastal,      Dependence, 

Estuarine,  Fishes,  Plankton,  Temperature,  Zoo. 

The  basic  data  is  presented  from  a  1st  series  of 
surveys,  the  northern  section,  which  includes  8 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Saline  Water  Conversion— Group  3A 


:ruises  of  the  research  vessel  Dolphin  from  Cape 
Cod  Massachusetts,  to  Cape  Lookout,  North 
Carolina,  Dec.  1965  to  Dec.  1966.  The  data  include 
temperatures,  salinites,  zooplankton  volumes,  and 
the  mid-water  trawl  collections  of  fishes. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-03500 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 

TRANSPORT  PROCESSES  IN  ELEC- 
TROCHEMICALLY  CONTROLLED  ION- 
-EXCHANGE  DESALINATION, 

Rocketdyne,  Canoga  Park,  Calif. 

S.  Evans,  M.  A.  Accomazzo,  J.  E.  Accomazzo,  M. 

Lodacki,  and  K.  E.  Lossett. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402  Price  $1.25.  Office  of  Saline  Water  Research 

and  Development  Progress  Report  No.  409,  March 

1969,  86  p,  31  tab,  12  fig,  15  ref.  14-01-0001-1316. 

Descriptors:     *Desalination     processes,     'Elec- 
trodes, 'Ion  exchange,  'Electrochemistry,  Resins, 
•Anion  exchange,  *Cation  exchange,  Ion  trans- 
port, Kinetics,  Model  studies. 
Identifiers:  'Kraton  binder. 

The  chemically  determined  ion-exchange  kinetics 
of  ion-exchange  composites  were  used  to  develop 
a  model  to  represent  the  transport  processes  as- 
sociated with  the  electrochemically  controlled  ion- 
exchange  process.  Electrochemical  experiments 
were  carried  out  to  test  the  applicability  of  this 
model  and  to  obtain  information  as  to  the  limiting 
currents  that  could  be  associated  with  this  process. 
New  binder  systems  were  investigated  for  elec- 
trode fabrication.  (OSW  abstract) 
W72-02976 


STATE  OF  WATER  IN  OSMOTIC  PROCESSES, 

Scripps  Institution  of  Oceanography,  San  Diego, 

Calif. 

For  primary  bibliographic  entry  see  Field  01 B. 

W72-03023 


ELECTROCHEMICALLY  CONTROLLED  ION- 
-EXCHANGE, 

North  American  Rockwell  Corp.,  Canoga  Park, 

Calif. 

Sheldon  Evans,  Mauro  A.  Accomazzo,  Michael 

Ladacki,  and  Kenneth  A.  Lossett. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.  Government  Printing  Office,   Washington, 

D.C.  20402  Price  $0.70.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No. 

598,  December  1970,  71  p,  14  fig,  28  tab,  7  ref. 

OSW  Contract  No.  14-01-0001-1316. 

Descriptors:  'Desalination  processes,  'Elec- 
trodes, 'Ion  exchange,  'Desalination  processes, 
•Ion  exchange,  Membranes,  Electrochemistry, 
Ion  transport,  Anion  exchange,  Cation  exchange. 

The  chemically  determined  ion-exchange  kinetics 
at  anion  and  cation-responsive  electrodes  were 
used  to  refine  a  previously  developed  model  to 
represent  the  transport  processes  associated  with 
electrochemically  controlled  ion-exchange.  New 
binder  systems  were  investigated  for  electrode 
fabrication.  Electrochemical  experiments  were 
carried  out:  to  obtain  information  as  to  the  limiting 
currents  that  could  be  associated  with  this 
process,  to  evaluate  new  combinations  of  binder 
systems,  ion-exchange  resins,  and  carbons,  and  to 
determine  the  suitability  of  electrodes  to  ions 
other  than  sodium  and  chloride.  (OSW  Abstract) 
W72-03131 


NEW  SELECTIVE  MEMBRANES, 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
J.  Steigman,  and  B.  Luftig. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.00.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  704,  July 
1971,  83  p,  46  tab,  25  fig,  37  ref.  OSW  Grant  No. 
14-01-0001-1645. 

Descriptors:  'Desalination  processes,  'Membrane 
processes,  'Cellulose,  Anion  adsorption,  Cation 
adsorption,  Ions,  'Sodium,  'Calcium,  Reverse  os- 
mosis. 

Regenerated  cellulose  films  treated  in  alkaline 
aqueous  solutions  of  l-cyclohexyl-3-  (2- 
morpholinoethyD-carbodiimide  retard  the  passage 
of  dilute  calcium  salt  solutions  compared  to  sodi- 
um. Infrared  spectra  showed  that  a  substituted 
urea  had  been  formed  in  the  film,  presumably  with 
a  quaternary  ammonium  group  attached.  This  was 
indirectly  confirmed  by  the  marked  increase  in  ad- 
sorption of  anionic  Phenol  Red,  and  a  marked 
decrease  in  adsorption  of  cationic  Methylene  Blue. 
The  effects  of  varying  reagent  concentration  and 
other  variables  were  examined.  Films  treated  in  a 
67%  carbodiimide  solution  showed  an  average  salt 
rejection  value  of  97.4%  for  .001 M  calcium  over 
the  range  250-1,000  p.s.i.  Treatment  of  cellulose 
with  the  reagent  in  succinic  acid  solution  produced 
films  whose  infrared  spectra  showed  carboxylic 
acid  groups;  these  films  strongly  adsorbed  calcium 
ions,  and  strongly  adsorbed  cationic  Methylene 
Blue.  The  self -diffusion  coefficient  of  water  in  cel- 
lophane at  25  was  found  to  be  unaffected  by  treat- 
ment either  in  acid  or  alkaline  solution.  The  ap- 
parent self-diffusion  coefficients,  the  partition 
coefficients  and  the  intrinsic  self -diffusion  coeffi- 
cients of  calcium  and  sodium  in  untreated,  al- 
kaline-treated and  succinic  acid-treated  films  were 
determined  at  25  over  the  concentration  range 
.00001  to  .1M.  The  results  were  explained  on  the 
basis  of  electrostatic  effects.  (OSW  Abstract) 
W72-03132 


STUDY     OF     BIOLOGICAL     DESALINATION 
PHENOMENA:  SALT  TRANSPORT 

MECHANISMS  OF  SELECTIVE  AVIAN  SALT 
GLANDS, 

Atlantic  Research  Corp.,  Alexandria,  Va. 
E.  Usdin,  J.  M.  Spurlock,  and  J.  A.  Simmons. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.75.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  433,  June 
1969,  80  p,  5  fig,  5  tab,  234  ref.  Grant  14-01-0001- 
1674. 

Descriptors:  'Membranes,  'Desalination, 
'Biological  membranes,  'Saline  water,  Permselec- 
tive  membranes,  Ion  transport,  Semipermeable 
membranes,  Separation  techniques. 
Identifiers:  'Avian  salt  glands,  Biological 
desalination,  Mosaic  membranes. 

Salient  mechanistic  and  structural  characteristics 
of  selective  ion  transport  by  avian  salt  glands  were 
investigated  with  the  overall  objective  of  identify- 
ing the  mechanisms  involved  which  may  have  ap- 
plication for  the  development  of  new  or  improved 
desalination  processes.  An  exhaustive  literature 
study  has  been  completed  on  the  avian  salt  gland 
and  is  included  in  this  report.  In  preparation  for  fu- 
ture work,  a  thorough  survey  has  also  been  made 
of  tissue  electrical  stimulation  studies.  In  the  study 
of  the  salt  gland  of  the  White  China  goose,  some 
difficulty  was  experienced  in  acclimating  the  geese 
to  high  salt  concentrations  in  their  diets,  but  this 
difficulty  was  overcome  by  temporarily  replacing 
the  salt  water  with  fresh  water  for  short  periods. 
The  glands  have  been  shown  to  have  an  active 
NaO  -  KO  ATPase  system  as  shown  by  inhibition 
of  the  enzymatic  hydrolysis  on  the  addition  of 
ouabain.  Attempts  were  made  to  show  uptake  of 
22NaO.  The  salt  glands  of  White  China  geese  have 
been  studied  both  in  vivo  and  in  vitro.  Systems  for 
separating  inorganic  22Na  from  22Na  attached  to 


an  organic  moiety  have  been  devised  and  attempts 
were  made  to  identify  the  organic  moiety.  In  the  in 
vitro  experiments,  there  has  been  minimum  incor- 
poration of  22Na  into  gland  slices,  even  when  NaO 
-  KO  ATPase  has  been  shown  to  be  quite  active, 
leading  to  the  tentative  conclusion  that  this 
mechanism  is  not  adequate  to  explain  active  trans- 
port in  the  avian  salt  gland.  (OSW  abstract) 
W72-03133 


ELECTRICAL  PROPERTIES  OF  ELECTRODI- 
ALYSIS  MEMBRANES, 

California  Univ.,  Berkeley. 

R.  A.  Wallace. 

Office  of  Saline  Water  Research  and  Development 

Progress  Report  No.  407,  n.d.,  42  p,  6  fig,  23  tab, 

16  ref.  Grant  No.  14-01-0001-1089. 

Descriptors:  'Electrodialysis,  'Permselective 
membranes,  'Ion  transport,  Conductivity,  Mem- 
brane processes,  Mass  transfer. 
Identifiers:  'Membrane  properties,  Anion  mem- 
branes, Cation  membranes,  Mobility,  Membrane 
polarization,  Dielectric  properties. 

Electrical  conductivities  of  leached  cation-and 
anion-permeable  electrodialysis  membranes  in  a 
number  of  monovalent  ionic  forms  were  deter- 
mined under  precisely  controlled  conditions  of 
temperature,  membrane  water  content,  and  d.c. 
voltage  gradient.  A  new  semitheoretical  mobility 
equation  was  developed  and  experimentally 
verified  for  the  passage  of  ions  in  common  elec- 
trodialysis membranes.  All  conductivity  measure- 
ments were  carried  out  in  the  absence  of  external 
electrolyte  or  leached  membrane  state.  Calculated 
mobilities  of  hydrogen,  sodium,  and  potassium 
ions  in  typical  cationic  electrodialysis  membranes 
are  presented  as  a  function  of  the  entire  membrane 
water  content  range  at  room  temperature.  In  addi- 
tion, the  calculated  mobilities  of  hydroxyl  and 
chloride  ions  in  typical  anionic  electrodialysis 
membranes  are  also  given  over  the  total  membrane 
water-content  range  at  room  temperature.  The 
dielectric  properties  of  sulfonate  cation-permeable 
membranes  in  their  hydrogen,  sodium,  and  potas- 
sium forms  were  studied  over  the  frequency  range 
of  100  -  100000  cps,  with  water  content  and  tem- 
perature as  parameters.  Membrane  dielectric  con- 
stant and  loss  characteristics  are  interpreted  in 
terms  of  specific  polarization  and  by  Cole-Cole 
plots.  Dielectric  dispersions  were  observed  for  wet 
sulfonate  membranes  and  are  judged  to  be  water- 
induced.  At  low  membrane  water  content,  two 
distinct  membrane  hydration  stages  were  noted.  In 
addition,  dielectric  dispersion  processes  and  their 
activation  energies  were  computed  for  the  wet 
membrane  in  hydrogen,  sodium,  and  potassium 
forms.  (OSW  abstract) 
W72-03134 


OPERATION  OF  REVERSE  OSMOSIS  PILOT 
PLANTS, 

Aerojet-General  Corp.,  El  Monte,  Calif. 
C.  G.  DeHaven,  and  E.  R.  Watson. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.50.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  422,  May 
1969,  146  p,  15  tab,  50  fig,  2  ref.  Grant  No.  14-01- 
0001-945. 

Descriptors:  'Reverse  osmosis,  'Cellulose,  Mem- 
branes, Brackish  water,  Desalination  plants,  Pilot 
plants,  Sea  water,  Testing. 

Identifiers:  Cellulose  acetate,  Plate-and-frame 
reverse  osmosis. 

The  field  testing  is  covered  of  1000-gpd  plate-and- 
frame  pilot  plants  on  sea  and  brackish  waters  as  a 
concluding  phase  of  several  years  work  to  develop 
the  plate-and-frame  concept  for  reverse  osmosis 
for  applications  to  both  sea  and  brackish  waters. 
Cellulose  acetate  membranes  were  developed 
under  separate  programs.  The  pilot  plant  design 
was  based  on  an  18  in.  diameter  circular,  slotted 
plate   composed   of   phenolically   bounded   fiber 
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glass  with  membranes  sealed  to  either  side.  The 
units  contained  100  sq  ft  of  membrane  area. 
Brackish  water  pilot  plants  were  operated  respec- 
tively at  Laguna  Beach  (2)  and  Penis,  California. 
A  sea  water  pilot  plant  was  tested  at  Newport 
Beach.  In  the  brackish  water  tests,  special  atten- 
tion was  given  to  the  use  of  Cyanamer  P-35  as  an 
anti-foulant.  The  use  of  citric  acid  for  iron  removal 
was  investigated.  The  Perris  well  contained  Boron 
for  which  only  limited  removal  was  achieved.  The 
tests  on  brackish  water  were  comparatively  suc- 
cessful, however,  tests  on  sea  water  were  charac- 
terized by  successful  initial  operation  (1500  psi) 
with  rapid  deterioration  of  the  flux  and  salt  rejec- 
tion. (OSW  abstract) 
W72-03135 


DESIGN  AND  FABRICATION  OF  A  50,000  GPD 
PORTABLE  REVERSE  OSMOSIS  PILOT 
PLANT, 

Aerojet  General  Corp.,  El  Monte,  Calif. 

E.R.Watson. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402  Price  $2.00.  Office  of  Saline  Water  Research 

and  Development  Progress  Report  No.  431,  May 

1969,  58  p,  26  fig.  Grant  No.  14-01-0001-930. 

Descriptors:      'Reverse      osmosis,      'Cellulose, 
•Brackish    water,    *Sea    water,     'Desalination, 
Costs,  Pilot  plants,  Design. 
Identifiers:  Cellulose  acetate. 

The  design  and  construction  are  discussed  of  a 
50,000-gpd  brackish-water  reverse-osmosis  pilot 
plant  based  on  the  plate-and-frame  concept.  This 
project  evolved  from  several  years  previous  work 
at  Aerojet  on  the  plate-and-frame  design  and  the 
production  of  the  cellulose  acetate  membranes  for 
this  purpose.  (See  OSW  R  and  D  Progress  Reports 
Nos.  213,  356,  427,  429,  430).  The  design  and  con- 
struction features  of  the  unit  are  described.  Photo- 
graphs of  the  plant  and  detailed  drawings  of  all  ele- 
ments are  presented.  Main  features  of  the  design 
are  the  use  of  a  single  cylindrical  pressure  vessel 
which  contains  circular  membrane  support  plates 
36  inches  in  diameter.  Total  membrane  area  is  2750 
square  feet.  The  entire  unit  is  mounted  on  a  40-ft. 
highway  trailer.  A  projected  cost  estimate  is  in- 
cluded. (See  also  W70-01 396  and  W70-02050) 
W72-03136 


PROCESS  AND  CONFIGURATION  DEVELOP- 
MENT FOR  TUBULAR  REVERSE  OSMOSIS 
UNITS, 

Aerojet-General  Corp.,  El  Monte,  Calif. 
G.  A.  Fluke. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $2.75.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  426,  May 
1969,  195  p,  5  tab,  41  fig.  Grant  No.  14-01-0001- 
1764. 

Descriptors:      'Reverse      osmosis,      'Cellulose, 
•Membranes,     'Brackish     water,     Desalination 
plants,  Pilot  plants,  Tubes. 
Identifiers:  Cellulose  acetate,  Glass  fiber. 

This  is  an  overall  study  covering  the  development 
of  a  tubular  reverse  osmosis  system  whose  special 
feature  is  the  use  of  a  braided  fiber  glass  support 
tube  and  interior  cellulose  acetate  membrane  all  of 
which  is  formed  in  a  single  integrated  operation.  In 
effect,  tube  braiding  and  cellulose  acetate  mem- 
brane casting  are  performed  in  one  machine  at  the 
same  time.  Details  of  the  braiding  and  membrane 
casting  are  discussed.  A  1000-gpd  pilot  plant  was 
designed  and  constructed.  Detailed  drawings  are 
provided  of  the  header  systems,  tube  fittings  into 
the  header  and  the  pilot  plant  itself.  Certain 
parametric  studies  were  made  to  support  the  unit 
design  and  establish  a  1/2  inch  tube  diameter. 
(OSW  abstract) 
W72-03137 


DEVELOPMENT  OF  METHODS  FOR  DETER- 
MINING ICE  PARTICLE  SIZE  DISTRIBUTION 
FROM  FREEZE  DESALINATION  CRYSTAL- 
LIZERS, 

North  American  Rockwell  Corporation,  Canoga 
Park,  California,  Rocketdyne  Division. 
G.  R.  Schneider,  P.  R.  Newton,  and  D.  F.  Sheehan. 
Available  from  Supertendent  of  Documents,  U.S. 
Government  Printing  Office,  Washing,  D.C. 
20402.  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
408,  March  1969.  44  p,  5  tab,  17  fig,  2  ref.  OSW 
Contract  14-01-0001-333. 

Descriptors:     'Desalination,     'Freezing,     'Ice, 
Desalination    apparatus,    *Particle    size,    Light, 
Crystals,  Analytical  techniques. 
Identifiers:  Crystallizer. 

Two  particle  size  analyzers,  a  forward  light-scat- 
tering apparatus  and  a  birefrigent  particle  size 
analyzer  were  investigated  for  determining  the  ice 
particle  size  distribution  from  freeze  desalination 
crystallizers.  The  forward  light-scattering  ap- 
paratus required  a  degasser  in  the  ice-brine  sample 
line  to  remove  gas  bubbles  which  also  scatter  light. 
The  birefrigent  particle  size  analyzer,  conceived, 
designed,  and  built  for  this  program,  only  detects 
the  birefrigent  ice  crystals  and  requires  no  auxilia- 
ries. Methods  of  calibrating  both  instruments  for 
ice  using  ice-brine  and  other  particle-liquid  com- 
binations having  similar  optical  properties  were 
explored.  The  results  from  these  devices  were 
compared  with  results  on  the  ice  particle  size  dis- 
tribution found  using  a  photographic  technique.  At 
this  time  both  devices  appear  to  be  capable  of  ac- 
complishing the  task.  A  photographic  technique 
was  employed  to  obtain  data  on  the  effect  of 
moderate  variations  in  delta  T  (temperature  dif- 
ference between  the  refrigerant  boiling  point  and 
the  freezing  point),  residence  time,  salinity,  and 
refrigerant  flowrate  upon  the  ice  particle  size  dis- 
tribution from  a  batch  crystallizer.  The  effect  of 
these  variables  on  the  size  distribution  was 
generally  as  expected.  (OSW  abstract) 
W72-03192 


TECHNICAL  COOPERATION  ON  THE  SOLAR 
DISTILLATION  DEVELOPMENT  PROGRAM 
OF  SPAIN, 

O.  G.  Lof. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  -  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
397,  September  1968.  25  p,  2  tab,  12  fig,  10  ref. 
OSW  Contracts  14-01-0001-697  and  14-01-0001- 
633. 

Descriptors:     'Solar     stills,     Solar     distillation, 
Desalination  apparatus,  Desalination  plant,  Cost 
analysis.  Design. 
Identifiers:  Las  Marinas  (Spain). 

Described  are  the  design,  construction  and  opera- 
tion of  a  9500  sq.  ft.  solar  distillation  plant  at  Las 
Marinas,  Spain.  The  project  was  a  cooperative  un- 
dertaking between  several  departments  of  the 
Spanish  Government  and  the  Organization  for 
Economic  Cooperation  and  Development 
(OECD).  The  consultant,  under  two  OSW  con- 
tracts, was  to  provide  advice  and  information  to 
the  interested  organizations  and  review  and 
discuss  basic  designs.  A  visit  to  the  plant  site  was 
made  when  the  still  was  near  completion  and  dur- 
ing the  following  12  months  when  it  was  opera- 
tional. The  final  results  of  the  first  year  of  opera- 
tion are  analyzed  and  interpreted  in  light  of 
developments  in  the  USA  and  elsewhere.  A 
description  and  analysis  are  presented  of  the  es- 
sential features  of  the  Spanish  solar  distillation 
project.  Included  are  cost  data  and  other  designs, 
such  as  the  use  of  heat  supply  from  a  100-kw 
generator  to  augment  solar  distillation. 
W72-03193 


FOAM  FRACTIONATION  OF  AQUEOUS  SOLU- 
TIONS, 

Horizons  Research,  Inc.,  Cleveland,  Ohio. 
J.  J.  Bikerman. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  -  Price  $0.65.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
382,  January  1969.  52  p,  10  tab,  5  fig.  OSW  Con- 
tract 14-01-0001-1265. 

Descriptors:  'Demineralization,  'Desalination, 
'Foam  fractionation,  'Iron,  'Manganese,  *Gels, 
•Reverse  osmosis,  Electrodialysis,  'Membrane 
processes,  'Detergents,  Foaming. 
Identifiers:  'Ion  flotation,  Iron  hydroxides,  'Man- 
ganese hydroxides. 

The  presence  of  iron  and  manganese  ions  gives 
rise  to  many  technical  difficulties  during  the 
desalination  of  brackish  waters  because  of  the  for- 
mation of  iron  and  manganese  hydroxide  gels. 
These  gels  form  on  the  surfaces  of  electrodialysis 
and  reverse  osmosis  membranes  and  as  a  con- 
sequence reduce  the  operating  efficiency  of  both 
processes.  The  development  of  technology  for  the 
selected  removal  of  iron  and  manganese  ions  from 
brackish  waters  prior  to  desalination  was  at- 
tempted in  these  studies  via  the  use  of  foam  frac- 
tionation. The  studies  demonstrated  that  man- 
ganese and  iron  can  be  removed  from  brackish 
waters  by  foaming.  Additional  studies  are  recom- 
mended involving  the  removal  of  other  interfering 
ions  such  as  calcium  and  manganese.  (OSW  ab- 
stract) 
W72-03194 


INVESTIGATION  OF  CALCIUM  SULFATE 
PRECIPITATION, 

Monsanto  Research  Corp.,  Everett,  Mass. 
M.  Fabuss.andC.H.  Lu. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  -  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
258,  May  1967.  100  p,  20  tab,  39  fig,  29  ref.  OSW 
Contract  14-01-0001-465. 

Descriptors:  'Calcium  sulfate,  'Solubility, 
•Chemical  precipitation,  Crystallization,  'Sea 
water,  Distillation,  Gypsum,  Anhydrite,  Calcium 
compounds,  Scaling.  Desalination,  Heat  transfer. 

The  precipitation  of  calcium  sulfate  from  distilled 
water  and  from  carbonate-free  synthetic  sea  water 
concentrates  was  investigated  by  conducting  two 
types  of  experiments,  namely,  heating  at  constant 
volume,  and  constant  temperature  evaporation. 
The  constant  volume  heating  experiments  with 
distilled  water  covered  a  concentration  range  of 
400  -  2000  ppm  and  an  equilibrium  temperature 
range  of  90  -  155  deg  C.  The  constant  temperature 
evaporation  experiments  covered  a  temperature 
range  of  80  -  180  deg  C,  initial  concentrations  of 
100  -  1020  ppm,  and  an  evaporation  ratio  of  2.3  to 
4.1.  In  the  100  -  180  deg  C  temperature  range,  the 
precipitation  of  calcium  sulfate  from  distilled 
water  was  controlled  by  the  solubility  curve  of  an- 
hydrite. However,  the  precipitation  with  respect  to 
anhydrite  was  a  slow  process;  substantial 
precipitation  occurred  only  when  the  solubility 
curve  of  hemihydrate  was  approached.  The  con- 
stant volume  heating  experiments  with  carbonate- 
free  synthetic  sea  water  concentrates  covered  a 
concentration  factor  range  of  0.75  -  3.00  and  a  tem- 
perature range  of  71  - 184  deg  C.  The  constant  tem- 
perature evaporation  experiments  covered  a  tem- 
perature range  of  60  -  150  deg  C  with  initial  con- 
centration factors  of  0.30  to  1.75.  The  solutions 
were  concentrated  to  about  three  times  their 
original  strengths.  The  mode  of  heat  transfer  (boil- 
ing or  non-boiling)  greatly  affected  the  precipita- 
tion of  calcium  sulfate.  The  initial  precipitation 
curve  by  evaporation  lies  practically  on  the  calcu- 
lated solubility  limit  of  anhydrite,  while  the  initial 
precipitation  curve  by  heating  lies  between  the  cal- 
culated solubility  limits  of  anhydrite  and 
hemihydrate.  (OSW  abstract) 
W72-03195 
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PROSPECTS  OF  A  DUAL-PURPOSE  NUCLEAR 
PLANT  FOR  MEETING  WATER  AND  POWER 
REQUIREMENTS  OF  THE  GREATER 
KARACHI  AREA,  , 

Pakistan  Atomic  Energy  Commission,  Karachi. 
IsmatKamal.  . 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/299.  $3.00  per  copy, 
$0.95  microfiche.  Report  A/CONF.49/P/299,  June 
1971. 16  p. 

Descriptors:  'Nuclear  powerplants,  'Desalination 
plants,  'Nuclear  reactors,  'Water  supply,  Water 
sources,  Water  quality,  Water  yield,  Water  purifi- 
cation, Water  utilization,  Water  demand,  Adminis- 
tration, Economics,  Irrigation,  Electric  power- 
plants,  Electric  power  demand,  Economics. 
Identifiers:  Industrial  usage,  Domestic  usage, 
Beneficial  use-agriculture,  Restricted  usage, 
Requirements,  Pakistan. 

In  view  of  the  limitations  of  natural  energy 
resources,  the  PAEC  has  initiated  a  modest  pro- 
gram of  nuclear  power  generation  in  Pakistan. 
Conditions  in  the  Karachi  area,  experiencing  rapid 
industrialization  and  situated  far  from  the  hydro- 
electric plants  in  the  north,  are  particularly  favora- 
ble for  the  development  of  nuclear  power.  At  the 
same  time  a  serious  water  shortage  is  anticipated 
in  Karachi  from  1980  onwards,  as  the  allocation  of 
additional  water  from  the  Indus  River  at  the  cost 
of  irrigation  requirements  appears  highly  improba- 
ble. In  view  of  these  circumstances,  the  PAEC  is 
studying  the  feasibility  of  a  dual-purpose  nuclear 
power-cum-desalination  plant  for  the  Karachi 
area.  As  preliminary  indications  appear  favorable 
for  the  establishment  of  such  a  plant,  the  PAEC 
proposes  to  undertake  more  detailed  studies  on  the 
water  and  power  demand,  alternative  conventional 
sources  of  supply  (with  reference  to  their  availa- 
bility and  cost  economics),  integrations  of  the 
products  into  the  existing  distribution  systems, 
and  other  technical  and  economical  aspects  of  the 
dual-purpose  plant.  (Houser-ORNL) 
W72-03310 


SUBSURFACE  AND  TRICKLE  IRRIGATION;  A 
SURVEY  OF  POTENTIALS  AND  PROBLEMS, 

Oak  Ridge  National  Lab.,  Tenn.  Desalination  In- 
formation Center. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-03314 


use  and  for  which  the  fundamental  data  have  come 
from  a  large  continuing  experimental  program. 
There  remain  a  few  advances  still  to  be  made  with 
regard  to  this  process.  The  research  program  that 
will  give  rise  to  these  improvements  is  briefly 
described.  The  program  is  mainly  concerned  with 
the  prevention  of  saline  deposit,  improvement  of 
heat  transfer,  and  the  search  for  cheap  materials 
resistant  to  salt-water  corrosion.  (Houser-ORNL) 
W72-03322 


ROVI:  DEVELOPMENT  PROJECT  FOR  INTER- 
MEDIATE CAPACITY  DESALTING  PLANT 
DRIVEN  BY  AN  ORGANIC  COOLED  AND 
MODERATED  REACTOR, 

Comitato  Nazionale  per  l'Energia  Nucleare,  Rome 
(Italy). 

C.  C.  Bertoni,  R.  Di  Menza,  L.  Biond,  E.  Cnspmo, 
and  P.N.  Delia  Mora. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/177.  $3.00  per  copy, 
$0.95  microfiche.  Report  A/CONF.49/P/177,  May 
1971.  15  p,  4  fig,  4tab,2ref. 

Descriptors:  'Nuclear  powerplants,  Desalination 
plants,  'Nuclear  reactor,  Water  quality,  'Water 
yield,  Water  sources,  Water  purification,  Water 
demand,  Sea  water. 

Identifiers:  Organic  coolant,  Organic  moderated 
reactor  experiment,  Organic  cooled  reactor, 
Heavy  water  organic  cooled  reactor,  Italy. 

The  Italian  National  Committee  for  Nuclear  Ener- 
gy, CNEN,  made  a  feasibility  study  on  small  and 
medium  sized  reactors  to  be  utilized  only  for  the 
production  of  the  low  temperature  steam  needed 
to  drive  a  sea  water  distillation  plant.  The  various 
types  of  reactors  existing  and  generally  utilized  for 
the  production  of  electrical  energy  were  examined. 
With  the  organic  cooled  and  moderated  ones  more 
definite  and  substantial  advantages  and  savings, 
based  on  simplification  of  design  and  use  of  con- 
ventional materials  and  technologies,  could  be  ob- 
tained going  to  the  low  temperature  operation  and 
to  the  medium  sized  installations  required  for  this 
particular  application.  As  a  consequence  the  study 
was  centered  on  the  said  type  of  reactors  and  the 
project  called  ROVI,  literally  organic  reactor  for 
industrial  vapor.  The  results  are  reported. 
(Houser-ORNL) 
W72-03325 


A  DISTILLATION  CYCLE  AND  THE  COM- 
BINATION OF  PROCESSES  WHICH  ARE  AP- 
PLICABLE TO  LARGE-CAPACITY  DESALINA- 
TION PLANTS, 

Centre  d'Etude  de  l'Energie  Nucleaire,  Grenoble 
(France). 

P.  Balligand,  J.  Huyghe,  F.  Lauro,  and  P.  Vignet. 
Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/590.  $3.00  per  copy, 
$0.95  microfiche.  Report  A/CONF.49/P/590,  June 
1971.  14  p,  3  fig,  12ref. 

Descriptors:  'Nuclear  powerplants,  'Desalination 
plants,  'Desalination  processes,  'Separation 
techniques,  'Vapor  compression  distillation,  Sea 
water,  Saline  water.  Electric  powerplants,  Water 
yield,  Water  yield  improvement,  Water  conserva- 
tion, Irrigation  programs,  Domestic  water,  Benefi- 
cial use,  Industrial  water,  Evaluation,  Feasibility. 
Identifiers:  Pretreatment,  Heat-exchange,  Corro- 
sion, Scaling,  Processes. 

A  unit  for  distilling  25,000  cu  m  of  fresh  water  per 
day  from  sea  water  is  described.  The  unit  can  be 
assembled  into  a  facility  with  a  capacity  of  several 
hundred  thousand  cu  m  per  day  by  using  many  of 
these  units  in  parallel  and  in  association  with  a 
dual-purpose  nuclear  power  station  to  produce 
both  water  and  electricity.  The  interest  is  in  fact 
with  a  large-capacity  water  plant  using  the  exhaust 
steam  from  a  back-pressure  turbine  and  fractionat- 
ing the  production  of  water  in  a  way  to  ensure  the 
maximum  flexibility  and  reliability  for  the  plant. 
The  description  of  the  distillation  plant  conforms 
to  an  actual  process,  which  could  be  quickly  put  to 


THE  ALGO-AGRO-INDUSTRIAL  COMPLEX. 
AN  AGRO-INDUSTRIAL  COMPLEX  AT 
NUCLEAR  ENERGY  CENTERS  WITH  AS- 
SOCIATED PRODUCTION  OF  AUTOTROPHIC 
MICROORGANISMS, 

Ceskoslovenska  Akademie  Ved,  Prague.  Inst,  of 
Microbiology;  and  Ceskoslovenska  Akademie 
Ved,  Trebon.  Lab.  of  Algology. 
I.  Malek,  J.  Bartos,  J.  Simmer,  and  B.  Prokes. 
Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/552.  $3.00  per  copy, 
$0.95  microfiche.  Report  A/CONF.49/P/552,  May 
1971.  20  p,  7  fig,  2  tab,  lOref. 

Descriptors:  'Nuclear  powerplants,  'Desalination 
plants,  'Electric  power  production,  'Irrigation 
programs,  'Agriculture,  'Economics, 

Cyanophyta,  Algae,  Plants,  Proteins,  Nutrients, 
Biomass,  Harvesting  of  algae,  Productivity. 
Identifiers:     Agro-industrial    complex,     Electric 
energy  consumption,  Model  testing. 

This  paper  considers  the  production  of  the 
biomass  of  autotrophic  microorganisms  (AM), 
first  of  all  the  green  and  blue-green  algae.  The 
complex  of  production  types  considered  here  was 
hence  called  the  Algo-agro-industrial  complex 
(AAIC).  The  heterogeneity  of  the  structure  of  the 
AAIC  presented  obstacles  that  could  not  be  al- 
ways overcome  successfully;  it  is  hardly  possible 
in  this  brief  review  to  present  more  than  the  basic 
information  on  the  individual  parts  of  the  AAIC 
and  on  their  mutual  relations.  A  full-length  publi- 
cation on  the  subject  is  being  prepared.  The  mosa- 
ic of  data  compiled  here  is  meant  as  a  basis  for 
further  development.  (Houser-ORNL) 
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NUCLEAR  ENERGY  FOR  DESALINATION 
AND  AGRO-INDUSTRIAL  COMPLEXES  IN 
ISRAEL, 

Israel  Atomic  Energy  Commission,  Tel-Aviv. 
J.  Adar. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A  CONF  49  P-018,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report 
A/CONF.49/P/018,  April  1971.  24  p,  4  tab,  6  ref. 

Descriptors:  'Nuclear  powerplants,  'Desalination 
plants,  'Desalination  processes,  'Separation 
techniques,  Sea  water,  Water  conservation,  Irriga- 
tion programs,  Domestic  water,  Industrial  water, 
Evaluation,  Feasibility,  Vapor  compression, 
Distillation,  Costs,  Water  demand,  Water  supply, 
Cost-benefit  analysis. 
Identifiers:  Agro-industrial  complex,  Israel. 

Water  resources  and  water  consumption  of  Israel 
are  presented  and  projections  show  an  anticipated 
gap  between  supply  and  demand  by  the  end  of  the 
century.  The  desalination  activities  of  Israel  are 
reviewed  including  large  dual-purpose  plant  stu- 
dies and  a  study  for  a  desalting  power  industrial 
complex.  In  the  latter,  an  economic  evaluation  and 
a  preliminary  survey  of  process  industries  are  re- 
ported. (Houser-ORNL) 
W72-03341 

3B.  Water  Yield  Improvement 

THE  1968  GRAND  RIVER  PROJECT-A  TRIAL 
PROJECT  IN  PRECIPITATION  MANAGE- 
MENT, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  06The  1968  Grand  River  Project-A 
Trial  Project  in  Precipitation  Management, 
M.  R.  Schock. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-725  174,  $3.00  paper  copy;  $0.95  microfiche. 
South  Dakota  School  of  Mines  and  Technology, 
Institute  of  Atmospheric  Sciences  Report  69-2, 
March  1969.  48  p,  17  fig,  9  tab,  12  ref,  append. 
USNWC  N6053-68-C-0920,  USBR  14-06-D-5979. 

Descriptors:  'Cloud  seeding,  'Artificial  precipita- 
tion, 'Silver  iodide,  'Weather  modification, 
'South  Dakota,  Methodology,  Aircraft,  Hydrolog- 
ic  data,  Rainfall,  Hail,  Cloud  physics,  Meteorolo- 
gy, Statistical  methods. 

Identifiers:  'Grand  River  project  (SD),  Random 
methods. 

A  trial  program  in  precipitation  management  con- 
ducted in  northwestern  South  Dakota  in  1968  in- 
cluded cloud  seeding  under  operational  conditions 
and  the  testing  of  effects  of  heavy  silver  iodide 
seeding  upon  rainfall  and  hailfall  in  and  downwind 
of  a  designated  target  area.  Randomization  was 
not  employed.  Aircraft  seeding  was  used  exclu- 
sively, and  approximately  210  hours  of  flight  time 
were  logged  on  seeding  missions.  Seeding  devices 
included  pyrotechnics  and  acetone  generators. 
Substantial  areas  downwind  of  the  target  areas 
received  2  to  4.5  times  their  normal  precipitation 
during  July  and  August.  However,  an  overall  view 
for  the  season  does  not  show  the  same  anomaly.  It 
was  concluded  that  reasonable  progress  toward 
the  determination  of  precipitation  effects  due  to 
seeding  over  large  areas  can  only  be  achieved 
through  the  use  of  randomization.  (Woodard- 
USGS) 
W72-02968 


SANTA  BARBARA  PYROTECHNIC  SEEDING 
DEVICE  TEST  PROGRAM,  1969-70  SEASON 
AND  1967-70  SUMMARY  (FINAL  REPORT), 

North   American   Weather  Consultants,   Goleta, 

Calif. 

R.  D.  Elliott,  and  J.  R.  Thompson. 

Available  from  NTIS,  Springfield,  Va  22151  as 

AD-723    842    price    $3.00    paper    copy,    $0.95 

microfiche.  North  American  Weather  Consultants 
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Report  No  6-106,  August  1970.  85  p,  13  fig,  21  tab, 
8  ref,  6  append.  U  S  Naval  Weapons  Center  Con- 
tract N00123-70-C-243. 

Descriptors:  *Cloud  seeding,  'Artificial  precipita- 
tion, *Weather  modification,  *California,  Heat, 
Convection,  Methodology,  Mountains,  Rainfall, 
Cloud  physics,  Hydrologic  data,  Meteorology. 
Identifiers:  Pyrotechnic  candle,  Convection 
bands. 

Tests  of  the  effectiveness  of  ground-released 
pyrotechnics  in  increasing  precipitation  were  con- 
tinued for  the  third  consecutive  winter  season  in 
the  mountains  and  valleys  of  Santa  Barbara  Coun- 
ty, California.  A  pyrotechnic  candle  of  the  LW-83 
formulation  was  ignited  just  prior  to  and  during  the 
passage  of  convection  bands  over  the  seeding  site. 
This  site  is  on  a  3500  foot  ridge  in  the  Santa  Ynez 
mountains.  The  bands  were  detected  upwind  of 
the  test  area  and  tracked  into  the  test  area  by  use 
of  telemetered  raingages  and  weather  radar.  This 
year's  (1970)  sample  consisted  of  13  seeded  and  9 
non-seeded  bands  bringing  the  3  year  sample  to  a 
total  of  43  seeded  and  42  non-seeded  bands.  The 
evaluation  of  the  3  years  of  data  indicates  that 
bands  which  were  seeded  and  were  in  the  most 
seedable  category  produced  over  twice  as  much 
precipitation  in  several  places  as  did  non-seeded 
bands  in  the  same  category.  All  bands,  regardless 
of  seedability  when  seeded,  produced  about  50% 
increases  over  a  large  area  of  the  county.  A  com- 
puterized seeding  area  of  effect  model  was  used  to 
predict  an  envelope  of  seeding  area  of  effects  for 
the  various  statistical  categories.  (Woodard- 
USGS) 
W 72-02969 


HERBICIDAL  TREATMENT  EFFECT  OF  2,4-D 
ON  CARBOHYDRATE  LEVELS  OF  ALLIGA- 
TORWEED, 

Agricultural  Research  Service,  Fort  Lauderdale, 
Fla.  Plantation  Field  Lab. 
L.  W.  Weldon,  and  R.  D.  Blackburn. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-726  368,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Dept  of  Army,  Office  of  Chief 
of  Engineers,  Washington,  D.C.  (Mimeo)  May 
1968.  9  p.  3  tab,  11  ref. 

Descriptors:  *Aquatic  weed  control,  'Herbicides, 
*2-4-d,  'alligatorweed,  Carbohydrates,  Tidal 
waters,  Aquatic  plants,  Florida,  Seasonal,  Lotic 
environment,  Lentic  environment. 
Identifiers:  Silvex,  Ortega  River  (Fla),  Savannah 
(Ga),  Jacksonville  (Fla). 

Alligatorweed  response  to  propylene  glycol  butyl 
ether  esters  of  2,4-D,  applied  initially  at  different 
stages  of  growth,  to  the  carbohydrate  levels  of  the 
underwater  stems,  was  studied  for  the  weed  grow- 
ing in  a  tidal  area  and  in  an  area  of  lentic  waters. 
Alligatorweed,  a  profusely  growing  aquatic  plant, 
may  grow  completely  free-floating  or  loosely  at- 
tached, and  form  a  mat,  rooted-emersed,  or  in  a 
cultivated  field;  the  matted  vegetation  includes  in- 
terwoven stems  that  have  fallen  prostrate  onto  the 
surface  12  to  18  inches  of  water.  The  chemical  was 
applied  at  4  and  8  pounds  per  acre  on  five  applica- 
tion dates  during  a  growing  season  at  two  sites. 
One  month  after  initial  application,  the  readily 
acid-hydrolyzable  carbohydrates  had  been 
depleted  by  an  average  of  23.8%  in  a  tidal  area  and 
14.5%  in  a  non-flowing  area.  Throughout  the  grow- 
ing season,  levels  of  carbohydrates  were  higher  in 
a  non-flowing  area.  The  alligatorweed  in  the  tidal 
area  was  more  susceptible  to  herbicides.  Regrowth 
from  underwater  nodes  resulted  in  replenishment 
of  the  carbohydrates  during  the  second  month  fol- 
lowing treatment  with  2,4-D.  (Jones-Wisconsin) 
W72-03225 


RESUME  OF  STUDIES  AND  CONTROL  OF 
EURASIAN  WATERMILFOIL  (MYRIOPHYL- 
LUM  SPICATUM  L)  IN  THE  TENNESSEE  VAL- 
LEY FROM  I960  THROUGH  1969, 

Tennessee  Valley  Authority,  Muscle  Shoals,  Ala. 
Environmental  Biology  Branch. 


Gordon  E.  Smith. 

Hyacinth  Control  Journal,  Vol  9,  No  1,  p  23-25, 

1971.1  fig,  Href. 

Descriptors:  "Chemcontrol,  *Rooted  aquatic 
plants,  *Aquatic  weed  control,  Limiting  factors, 
Reservoirs,  Diquat,  Reproduction,  Costs, 
Nutrients,  Plant  growth,  Herbicides,  2-4-D, 
Rivers,  Alkalinity,  Water  quality  control. 
Identifiers:  *Myriophyllum  spicatum,  Tennessee 
Valley,  Lotus,  Milfoil. 

The  Eurasian  watermilfoil  has  become  the  most 
troublesome  aquatic  weed  in  TVA  reservoirs.  Due 
to  its  rapid  rate  of  growth,  fragmentation,  migra- 
tion, and  establishment,  heavy  infestations  have 
depressed  real  estate  values,  stopped  recreational 
activities,  clogged  municipal  and  industrial  water 
supply  intakes,  and  provided  mosquito  breeding 
areas.  The  explosive  growth  and  spread  of  water- 
milfoil  by  fragmentation  seem  to  be  by  geometric 
progression.  Trials  indicate  that  milfoil  will  not 
grow  or  survive  in  a  small  pond  where  alkalinity  is 
less  than  20  milligrams  calcium  carbonate  per  liter. 
Its  economic  value  is  practically  non-existent. 
Tests  show  that  watermilfoil  can  be  successfully 
controlled  by  2,4-D  herbicides  under  certain  con- 
ditions. Data  indicate  that  2,4-D  applied  for  water- 
milfoil control  on  TVA  reservoirs  has  not 
produced  adverse  effects  on  aquatic  fauna  and 
water  quality.  Dewatering  is  the  most  effective 
method  for  milfoil  control.  The  6-foot  wintertime 
water  level  drawdown  kills  all  of  the  plants  on  well 
drained  shorelines,  but  normal  reservoir  draw- 
down schedules  are  insufficient  for  complete  con- 
trol. The  competitiveness  between  lotus  (Nelumbo 
lutea)  and  watermilfoil  is  studied.  Lotus  might 
shade  out  milfoil,  and  it  can  be  killed  with  smaller 
herbicide  concentrations.  (Jones-Wisconsin) 
W72-03230 


SCREW   PRESS   DESIGN   PARAMETERS  FOR 
DEWATERING  WATER  HYACINTH 

(EICHHORNIA  CRASSIPES), 

Florida  Univ.,  Gainesville.  Dept  of  Agricultural 

Engineering. 

Jaime  Cifuentes. 

MS  Thesis  in  Engineering,  1971.  53  p.  11  fig,  10 

tab,  18  ref. 

Descriptors:  *Aquatic  weed  control,  *Dewatering, 

*Water  hyacinth,  *Design  criteria,  *Water  quality 

control,   Florida,   Water  harvesting,   Mechanical 

engineering. 

Identifiers:  Screw  press  design,  Fluid  expression, 

Compression  ratios,  Compression  time. 

The  rapidly  spreading  weed,  water  hyacinth,  can 
be  controlled  by  a  harvester  and  the  removal  costs 
offset  by  marketing  the  nutritional  elements  of  the 
weed.  The  major  problem  in  harvesting  and 
disposing  of  the  hyacinths  is  their  high  water  con- 
tent. Of  the  various  methods  of  extraction,  the  use 
of  the  screw  press  is  advantageous  because  of  its 
continuous  operation  and  low  maintenance.  An  ef- 
ficient screw  press  is  simulated  using  various 
cylinders  in  which  the  radii  approximate  the 
clearance  between  shaft  and  casing.  A  perforated 
metal  inner-liner  represents  the  perforated  casing. 
The  size  of  the  material  fed  to  the  press,  and 
shearing  action  and  cake  rotation  within  the  press 
are  important  factors  in  expression  efficiency.  The 
percent  fluid  expressed  decreases  as  the  cylinder 
radius  increases  and  the  percent  open  area  of  the 
liner  (available  drainage  area)  decreases.  The  op- 
timum compression  time  (press  retention  time)  is 
40  seconds.  A  relation  is  given  to  calculate  the  rate 
of  volume  change  within  the  press  to  obtain  a 
desired  degree  of  expression.  Two  empirical  equa- 
tions relating  material  pressure  and  cake  specific 
volume  are  derived.  (Jones-Wisconsin) 
W72-03232 


AQUATIC        FORAGE        PROCESSING        IN 
FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03233 


CALIBRATION  OF  THE  BRENIC 

CATCHMENT  AND  THE  INITIAL  EFFECTS  Ol 
AFFORESTATION, 

Water  Research  Association,  Marlow  (England) 

Resources  Group. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03267 

Soil  Conservation  Research,  Training  and  Demon 

stration    Center,    Ootacmund    (India).    06Somi 

Results  of  Investigation  on  Hydrology  of  the  Sub 

watersheds  in  the  Nilgiris  (India), 

For  primary  bibliographic  entry  see  Field  02 A. 

W72-03270 


PROSPECTS  OF  A  DUAL-PURPOSE  NUCLEAI 
PLANT  FOR  MEETING  WATER  AND  POWEF 
REQUIREMENTS  OF  THE  GREATEI 
KARACHI  AREA, 

Pakistan  Atomic  Energy  Commission,  Karachi. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-03310 


USE  OF  NUCLEAR  EXPLOSIVES  FOR  WATEI 
RESOURCES  DEVELOPMENT  IN  ARID  RE 
GIONS, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  08H. 
W72-03323 


ROVI:  DEVELOPMENT  PROJECT  FOR  INTER 
MEDIATE  CAPACITY  DESALTING  PLAN! 
DRIVEN  BY  AN  ORGANIC  COOLED  ANE 
MODERATED  REACTOR, 

Comitato  Nazionale  per  l'Energia  Nucleare,  Rom< 

(Italy). 

For  primary  bibliographic  entry  see  Field  03A. 

W72-03325 


THE  EFFECT  OF  A  PROLONGED  2,4 
-DICHLOROPHENOXYACETIC-ACID  TREAT 
MENT  ON  TRANSPIRATION  AND  STOMATOI 
DISTRIBUTION  IN  TOMATO  LEAVES, 

Negev  Inst,  for  Arid  Zone  Research,  Beershebc 

(Israel). 

For  primary  bibliographic  entry  see  Field  02D. 

W72-03430 


WATER  UPTAKE  AND  HYDROPHILY  OF  AS- 
SIMILATION TISSUE  OF  XEROPHYTES, 

Akademiya  Nauk  Kazakhskoi  SSR,  Alma-Ata.  In- 

stitut  Botaniki. 

B.I.  Shcherbakov. 

Identifiers:  Adsorption,  Adaptation,  Assimilation, 

Cytoplasmic,     Desert,     Drought,     Hydrophily 

Nonosmotic,        Osmotic,        Tissue,        Uptake, 

Xerophytes. 

During  the  period  of  maximum  drought  the  uptake 
of  water  by  xerophytes  is  accomplished  mainly  b> 
osmotic  absorption  and  the  role  of  nonosmotic  ab- 
sorption is  reduced  to  a  minimum.  Thus  the  adap- 
tion of  desert  plants  to  drought  involves  regroup- 
ing or  change  of  the  means  of  water  absorption, 
which  indicates  profound  structural  changes  of  the 
cytoplasm.— Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03503 


3C.  Use  of  Water  of  Impaired 
Quality 


EFFECT  OF  VARIATIONS  IN  SALINITY  AND 
ALKALINITY  OF  APPLIED  IRRIGATION 
WATERS  ON  THE  AMINO  ACID  MAKE-UP  OF 
PHASEOLUS  AUREUS, 

Udaipur  Univ.,  (India). 

K.  L.  Totawat,  and  S.  N.  Saxena. 

Plant  Soil.  34(1):  43-47.  1971. 

Identifiers:      Adsorption,      Alanine,      Alkalinity, 

Amino-Acid,   Applied,   Arginine,   Aspartic-Acid, 

Cystine,  Glutamine,  Histidine,  Irrigation,  Lysine, 

Make-Up,   Phaseolus-Aureus-D,   Proline,    Ratio, 

Salinity,  Sodium,  Threonine,  Variations. 
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\  marked  ac*  J»e  content  of  various  amino 

icids  were  obse. .  ed  when  the  B  concentration 
vas  increased  from  0.5  to  2.0  ppm,  particularly  at  a 
ow  value  of  SAR  (sodium  adsorption  ratio)  and  a 
ow  level  of  conductivity.  At  a  medium  level  of 
:onductivity  along  with  a  low  level  of  B  an  in- 
crease in  value  of  SAR  definitely  suppressed  the 
■ontent  of  lysine,  arginine  plus  histidine,  aspartic 
icid  plus  glutamine,  threonine  plus  alanine, 
jroline  and  cystine  in  plants.  Increase  in  levels  of 
:onductivity  specially  at  a  low  value  of  SAR  and  a 
ow  level  of  B  substantially  affected  the  content  of 
ysine,  arginine  plus  histidine,  aspartic  acid  plus 
Slutamine,  threonine  plus  alanine,  proline  and 
:ystine. --Copyright  1971,  Biological  Abstracts, 
Inc. 
IV72-03432 

HIGH  SALT-WATER  AS  A  RECLAIMANT  FOR 
\LKALI  SOILS  OF  MYSORE  STATE, 

University   of  Agricultural  Sciences,   Bangalore 

India).  Dept.  of  Chemistry  and  Soils. 

M.  K.  Badiger,  H.  M.  Manjunathiah,  and  B.  V. 

Venkata  Rao. 

Mysore  J  Agr  Sci.  3  (4):  449-454.  1969. 

Identifiers:    Alkali,   Exchangeable,   High,   India, 

Mysore,    Permeability,    Reclaimant,    Reduction, 

Salt,  Sodium,  Soils. 

The  effect  of  high  salt-water  at  2  levels  of  dilution 
on  soil  reclamation  as  regards  permeability  and 
reduction  of  exchangeable  Na  was  studied.  The 
concentration  of  salts  in  the  irrigation  water  from 
Hiriyur  was  of  the  order  of  428.87  me/1;  that  of 
water  used  was  214.4  me/1.  Salt-water  containing 
more  than  30%  of  its  total  cation  concentration  in 
the  divalent  form  was  more  effective  in  reclama- 
tion than  the  conventional  method  of  gypsum  ap- 
plication. The  possibility  of  reclaiming  alkali  soils 
by  the  use  of  high  salt  water  without  amendments 
is  indicated.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03449 

3D.  Conservation  in  Domestic  and 
Municipal  Use 

METROPOLITAN  WATER  INSTITUTIONS: 
LEGAL  AND  GOVERNMENTAL  STRUCTURES 
FOR  WATER  MANAGEMENT  IN 

METROPOLITAN  AREAS, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-03294 

3F.  Conservation  in  Agriculture 

EVAPORATION  OF  WATER  AS  RELATED  TO 
WIND  BARRIERS, 

Colorado  State  Univ.,  Fort  Collins,  fluid  Dynam- 
ics and  Diffusion  Lab. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-02971 

FERTILIZING  AS  A  FUNCTION  OF  IRRIGA- 
TION, 

Palermo  Univ.  (Italy). 
G.  P.  Ballatore.  and  E.  Zanini. 
Ann   Fac   Agr   Rass   Quadrimestrale   Univ   Catt 
Sacro  Cuore.  9  (2):  207-225.  1969.  French  and  En- 
glish summaries. 

Identifiers:  Balanced,  Climate,  Density,  Environ- 
ment, Fertilizing,  Function,  Ion,  Irrigation,  Plant, 
Soil. 

A  close  interaction  exists  between  irrigation  and 
the  use  of  mineral  fertilizers,  the  interaction  being 
subject  to  the  influence  of  climatic  factors,  the 
complex  properties  of  the  soil,  the  crop  being  cul- 
tivated and  the  technique  of  cultivation.  Irrigation 
and  fertilization  must  be  such  as  to  safeguard  the 
structure  of  the  soil  by  maintaining  a  balanced  ion 
environment.  The  effectiveness  of  irrigation  de- 
pends on  the  supply  of  minerals  in  the  soil  and  vice 


versa.  Within  certain  limits  interaction  between  ir- 
rigation and  fertilization  increases  considerably 
with    the    density    of    plants. --Copyright    1971, 
Biological  Abstracts,  Inc. 
W72-02978 


ARTIFICIAL  SELECTION  FOR  SEEDLING 
DROUTH  TOLERANCE  AND  ASSOCIATION 
OF  PLANT  CHARACTERISTICS  OF  LEHMANN 
LOVEGRASS, 

Agricultural    Research    Service,    Tucson,    Ariz. 

Plant  Science  Research  Div. 

L.  NealWright,  and  S.  E.  Brauen. 

Crop  Sci.  11  (3):  324-326.  1971. 

Identifiers:      Anther,      Artificial,      Association, 

Chromosome,    Color,    Drought,    Eragrostis-Leh- 

manniana-M,    Foliage,   Grass-M,   Growth,   Leh- 

mann,    Love,    Number,    Plant,    Seed,    Seedling, 

Selection,  Tolerance,  Weight. 

Variability  among  lines  of  Lehmann  lovegrass, 
Eragrostis  lehmanniana  Nees,  was  present  for  all 
plant  and  seed  characteristics  and  responses  stu- 
died. The  use  of  program-controlled  environment 
was  confirmed  to  consistently  evaluate  large  num- 
bers of  seedlings  and  to  select  genotypes  which  are 
superior  for  seedling  drought  tolerance.  There  was 
a  lack  of  uniform  association  among  lines  for 
growth  habit;  foliage  color;  anther  color; 
chromosome  number;  seed  dormancy,  weight, 
size,  and  color;  and  seedling  drought  tolerance.  No 
single  characteristic  is  adequate  as  a  criterion  of 
selection  for  seedling  drought  tolerance.  Lines 
with  nondormant  seed  of  heaviest  seed  weight 
could  be  discarded  as  drought  susceptible  lines  be- 
fore critical  evaluation  and  selection  for  seedling 
drought  tolerance-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02980 


WEATHER  AND  TECHNOLOGY  IN  THE 
PRODUCTION  OF  CORN  IN  THE  U.S.  CORN 
BELT, 

Iowa  State  Univ.,  Ames.  Dept  of  Agronomy. 
Louis  M.  Thompson. 
Agron  J.  61  (3):  453-456.  IUus.  1969. 
Identifiers:  Belt,  Corn,  Corn-M,  production,  Rain- 
fall, Technology,  Temperature,  Weather,  Yield. 

The  influence  of  weather  was  separated  from  the 
influence  of  technology  on  the  yield  of  corn  by  the 
use  of  time  trends  for  technology  and  multiple  cur- 
vilinear regression  for  weather  variables  in  5  Corn 
Belt  states.  A  time  trend  from  1930  to  1960  in- 
dicated an  average  annual  increase  of  51  kg  of 
grain  per  ha.  A  time  trend  from  1960  to  1967  in- 
dicated an  average  annual  increase  of  201  kg  of 
grain  per  ha.  Weather  variables  accounted  for 
most  of  the  variation  from  the  time  trends. 
Average  June  temperature  appeared  optimum  for 
corn  while  below-average  temperatures  in  July  and 
Aug.  were  associated  with  highest  yields.  Average 
precipitation  from  Sept.  through  June  appeared 
optimum  for  corn,  but  highest  yields  were  as- 
sociated with  above-average  rainfall  in  July.  The 
influence  of  Aug.  rainfall  was  not  significant- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-02981 


SOIL  WATER  SUPPLY  AND  DEPLETION  PAT- 
TERN DIFFERENTIATE  AMONG  ZEA  MAYS  L. 
SINGLE  AND  DOUBLE-CROSS  HYBRIDS, 

Agricultural  Research  Service,  State  College, 
Miss. 

R.  R.  Bruce,  J.  O.  Sanford,  C.  O.  Grogan,  and  D. 
L.  Myhre. 

Agron  J.  61  (3):  416-422.  IUus.  1969. 
Identifiers:  Cross,  Depletion,  Differentiate,  Dou- 
ble, Drought,  Hybrids,  Irrigation,  Pattern,  Soil, 
Water,  Yield,  Zea-Mays-M. 

The  relationship  of  irrigation  response  of  several 
double  and  single-cross  Zea  mays  L.  hybrids  to  in- 
bred line  composition  and  effectiveness  in  supply- 
ing the  plant  water  requirements  from  the  soil 
water  supply  was  investigated.  An  experiment  in- 


volving 25  double-cross  hybrids  showed  that  16  of 
these  hybrids  gave  a  10%  or  greater  grain  yield 
response  to  irrigation,  whereas  the  remainder 
showed  very  little  or  no  yield  increase.  Certain 
hybrids  produced  about  as  well  without  irrigation 
as  the  highest  yielding  irrigation-responsive 
hybrids.  Subsequent  experiments  examined  the  ir- 
rigation response  of  several  single-cross  hybrids 
and  their  double-cross  products.  In  a  season  of 
severe  drouth  requiring  major  irrigation,  yield 
response  of  the  double-cross  products  to  irrigation 
was  predicted  very  well  by  averaging  the  yield 
response  of  the  4  non-parental  single  crosses  of 
the  4  inbreds  involved.  Examination  of  the  soil 
water  depletion  pattern  of  single-cross  hybrids  has 
shown  that  the  yields  are  related  to  the  capability 
of  the  plant  to  meet  its  water  requirements  during 
the  critical  fruiting  period  from  existing  soil  water 
supply.  Cited  as  examples  are  the  cytoplasmic 
male-sterile  versions  of  several  single  crosses 
which  rather  consistently  yield  better  than  their 
fertile  counterparts. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-02983 


BREEDING  DWARF  VARIETIES  OF  RICE  FOR 
TOLERANCE  TO  DEEP  WATER, 

Ministry  of  Agriculture,  Bangkok  (Thailand).  Rice 
Dept. 

Asanee,  Yantasast,  Chai,  Prechachat,  and  Ben  R. 
Jackson 

Thai  J  Agr  Sci.  3  (2):  1 19-133.  Illus.  1970. 
Identifiers:  Breeding,  Deep,  Dwarf,  Rice-M,  Thai- 
land, Tolerance,  Varieties. 

Forty-four  experimental  lines  of  dwarf  rice 
originating  from  a  cross  between  the  Thai  floating 
variety  'Leb  Mue  Nahng  111'  and  a  short  experi- 
mental line  from  the  IRRI  (International  Rice 
Research  Institute)  were  evaluated  under  field 
conditions  for  their  tolerance  in  deep  water.  All 
lines  were  superior  to  'IR8,'  'IR95,'  'IR5,'  and  the 
tall  non-floating  Thai  varieties  in  their  ability  to 
elongate.  'IR8,'  'IR95,'  and  'IR5,'  were  eventually 
destroyed  by  the  deep  water  whereas  the  experi- 
mental lines  continued  to  grow  well.  The  results 
suggest  that  short-height  varieties  tolerant  to  deep 
water  could  be  developed  for  the  flood  plain  areas 
of  Thailand.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02984 


INFLUENCE  OF  DROUGHT  STRESS  ON 
FEMALE  GAMETOPHYTE  DEVELOPMENT  IN 
CORN  (ZEA  MAYS  L.)  AND  SUBSEQUENT 
GRAIN  YIELD, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Div.  of  Irriga- 
tion Research. 

G.  I.  Moss,  and  L.  A.  Downey. 
Crop  Sci.  11  (3):  368-372.  1971. 
Identifiers:  Corn-M,  Development,  Drought,  Em- 
broyo,  Female,  Gametophyte,  Grain,  Sac,  Stress, 
Yield,  Zea-Mays-M. 

Many  abnormal  embroyo  sacs  (43%  of  the  total 
observed)  were  recorded  in  ears  from  corn  plants 
that  had  been  drought  stressed  twice  over  a  period 
of  10  days  during  embryo  sac  formation  (treatment 
T3).  Also,  hermaphrodite  spikelets  were  com- 
monly observed.  Very  few  grains  were  produced 
by  these  plants.  In  ears  of  plants  drought  stressed 
once  over  a  period  of  5  days  during  embryo  sac 
formation  (treatment  T2),  15%  of  the  observed 
embryo  sacs  were  abnormal  compared  with  only 
2.5%  in  ears  of  the  unstressed  control  plants.  The 
grain  yield  of  T2  plants  was  not  significantly 
reduced.  Both  T2  and  T3  treatments  greatly 
delayed  silking;  in  the  former  there  was  a  lag  of  13 
days  between  anthesis  and  silk  emergence,  and  16 
days  in  T3  as  compared  to  3  days  in  the  controls. 
Plants  were  hand-pollinated  to  prevent  sterility 
caused  by  the  lack  of  pollen  during  silking,  so  that 
the  large  reduction  in  grain  yield  by  treatment  T3 
was  due  mostly  to  embryo  sac  abortion.  The  sur- 
mise that  femaleness  of  corn  plants  was  reduced 
by  drought  stress  because  of  a  reduction  in  auxin 
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levels  was  discussed. -Copyright  1971,  Biological 

Abstracts,  Inc. 

W72-02985 


EFFECT  OF  INITIAL  SEED  MOISTURE  CON- 
TENT ON  EMERGENCE  AND  YffiLD  OF 
GRAIN  SORGHUM, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Agronomy. 

J.  C.  Phillips,  and  V.  E.  Youngman. 

Crop  Sci.  11  (3):  354-357.  1971. 

Identifiers:  Delayed,  Dryland,  Emergence,  Grain, 

Moisture,  Protrusion,  Radicle,  Seed,   Sorghum- 

Bicolor-M,  Sorghum-M,  Yield. 

Emergence  and  yield  of  grain  sorghum  (Sorghum 
bicolor  (L.)  Moench)  were  studied  as  affected  by 
the  moisture  content  of  seeds  at  sowing  time. 
Sorghum  seed  sown  with  8%  moisture  content 
emerged  less  than  seed  sown  with  either  11  or  14% 
moisture.  Low  initial  seed  moisture  content  and 
low  substrate  temperatures  resulted  in  delayed 
radicle  protrusion  from  the  pericarp  as  well  as  a 
decrease  in  seed  respiration  rate  during  imbibition. 
Effects  on  emergence  were  great  enough  to  be 
reflected  in  grain  yields,  especially  under  dryland 
conditions. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-02986 


SELECTIVITY  OF  SOME  NEW  HERBICIDES 
FOR  DIRECT-SEEDED  FLOODED  RICE  IN 
THE  TROPICS, 

International   Rice   Research   Inst.,   Los   Banos, 

Laguna  (Philippines). 

S.  K.  De  Datta,  and  P.  C.  Bernasor. 

Weed  Res.  11  (1):  41-46.  1971.  French  and  German 

summaries. 

Identifiers:     Acetanilide,     Benthiocarb,     Butox- 

ymethyl-2-Chloro-2,    Control,    Diethyl,    Direct, 

Echinochloa-Crus-Galli-M,  Flooded,  Herbicides, 

N,  New,  Rice-M,  Seeded,  Selectivity,  Tropics. 

Granular  formulations  of  several  new  herbicides 
were  tested  for  control  of  weeds  in  direct-seeded 
tropical  rice.  S-  (4-chlorobenzyl)-N,N-diethylthiol- 
carbamate  (benthiocarb)  and  N-  (butoxymethyl)-2- 
chloro-2,6-diethylacetanilide  (CP  53619)  showed  a 
high  degree  of  selectivity  between  rice  and  weed 
seedling.  Applied  6  days  after  seeding,  when  grass 
weeds  were  at  the  1-2-leaf  stage,  both  herbicides 
gave  excellent  control  of  Echinochloa  crus-galli 
and  other  weeds,  and  caused  little  or  no  damage  to 
rice  cv.  IRR22.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-02987 


MICROENVIRONMENT  AND  PLANT 

CHARACTERISTICS  OF  CORN  (ZEA  MAYS  L.) 
PLANTED  AT  TWO  ROW  SPACINGS, 

Bogor  Agricultural  Univ.  (Indonesia). 

F.  Rumawas,  B.  O.  Blair,  and  R.  J.  Bula. 

Crop  Sci.  11  (3):  320-323.  1971. 

Identifiers:  Air,  Carbohydrates,  Carbon,  Corn-M, 

Di,  Environment,  Micro,  Oxide,  Plant,  Planted, 

Row,  Soil,  Spacings,  Temperature,  Wind,  Zea- 

Mays-M. 

Development  and  yield  of  hybrid  corn  planted  at 
50-  and  75-  cm  row  spacings  and  thinned  to  final 
stands  of  44,000  plants/ha  were  studied. 
Micrometeorological  parameters  were  recorded 
during  the  3  wk  before  and  3  wk  after  anthesis. 
Carbohydrate  levels  of  ear  leaves  were  determined 
during  the  same  period.  Temperature,  precipita- 
tion and  solar  radiation  levels  during  the  1967 
growing  season  were  below  recorded  normals.  Air 
and  soil  temperatures,  dew  point  temperatures, 
wind  speeds,  and  C02  concentrations  were  similar 
at  all  canopy  heights  for  the  50-  and  75-  cm  row 
spacings.  Likewise,  the  daily  maximums  and 
minimums  for  the  above  listed  parameters  oc- 
curred at  approximately  the  same  time  in  the  2  row 
spacings.  Carbohydrate  percentages  of  plants 
grown  in  50-  or  75-cm  row  spacings  were  similar. 
For  both  row  spacings,  diurnal  changes  in  car- 


bohydrate concentration  were  highly  significant. 
Concentration  of  water-soluble  carbohydrates  in- 
creased considerably  during  anthesis  and  early  ear 
formation.  Acid-soluble  carbohydrate  concentra- 
tion decreased  during  this  same  period.  Under  the 
climatic  conditions  of  the  1967  growing  season  a 
wider  row  spacing  resulted  in  better  yield  per- 
formance although  these  differences  were  not 
statistically  significant.— Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-02988 


EFFECT  OF  LEAF  PUBESCENCE  ON  TRANS- 
PHI  ATION,  PHOTOSYNTHETIC  RATE  AND 
SEED  YIELD  OF  THREE  NEAR-ISOGENIC 
LINES  OF  SOYBEANS, 

Pahlavi    Univ.,    Shiraz    (Iran).    Dept.    of    Crop 

Science. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-02989 


WATER  STRESS  EFFECTS  ON 

PHOTOSYNTHESIS  AND  STEM  DIAMETER  IN 
SOYBEAN  PLANTS, 

Ohio    Agricultural    Research    and    Development 
Center,  Wooster. 

L.  H.  Chen,  H.  J.  Mederski,  and  R.  Bruce  Curry. 
Crop  Sci.  11  (3):  428-431.  1971. 
Identifiers:        Bean-D,        Diameter,        Linear, 
Photosynthesis,  Plants,  Soy,  Stem,  Stress,  Ten- 
sion, Transducer,  Xylem. 

The  use  of  a  linear  transducer  for  detecting  the 
growth  of  soybean  (Glycine  max)  stems  of  plants 
undergoing  and  recovering  from  internal  water 
stress  was  investigated.  Continuous,  simultaneous 
measurements  indicate  a  close  correspondence  in 
the  behavior  of  plant  water  stress,  net 
photosynthesis  and  stem  diameter.  Plant  water 
stress  produces  relatively  large,  transient  changes 
in  stem  diameter  which  obscure  the  effect  of  water 
stress  on  real  growth.  The  close  correlation 
between  changes  in  stem  diameter,  reflecting 
xylem  tension,  and  leaf  water  stress  indicates  that 
the  linear  transducer  would  be  useful  for  indicat- 
ing changes  in  plant  water  stress.— Copyright  1971 , 
Biological  Abstracts,  Inc. 
W72-02990 


EFFECT  OF  SEED  SIZE  UPON  RATE  OF  GER- 
MINATION IN  SOYBEANS, 

Agricultural  Research  Service,  Stoneville,  Miss. 

Crops  Research  Div. 

Calton  J.  Edwards,  Jr.,  and  Edgar  E.  Hartwig. 

Agron  J.  63  (3):  429-430.  Illus.  1971. 

Identifiers:  Beans-D,  Germination,  Glycine-Max- 

D,  Moisture,  Rate,  Seed,  Size,  Soil,  Soy. 

The  rate  of  emergence  of  near-isogenic  soybean 
(Glycine  max  (L.)  Merr.)  lines  that  differed  in  seed 
size  was  measured  when  germinated  in  Sharkey 
clay  at  moisture  levels  of  20,  22.5,  25,  27.5  and 
30%.  Weight/100  seed  of  lines  used  was  9.5  g,  13.6 
g,  and  22.6  g.  No  emergence  was  observed  at  20% 
moisture.  The  small  and  medium  seed  size  gave 
more  rapid  emergence  and  greater  root  develop- 
ment than  the  large  seed  at  each  soil  moisture  level 
where  germination  occurred. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-02991 


TEST  WITH  LATER  ADDITIONAL  FERTILIZA- 
TION AND  IRRIGATION  IN  THE  PANNONIC 
SUGAR  BEET  CULTIVATION  AREA  IN  AUS- 
TRIA, 

Zuckerforschungs-Institut,  Fuchsenbigl  (Austria). 
H.  J.  Mueller. 

Bodenkultur.  21  (4):  335-356.  1970.  English  sum- 
mary. 

Identifiers:  Austria,  Beet-D,  Cultivation,  Fertiliza- 
tion, Irrigation,  Mineral,  Moisture,  Nutrition,  Pan- 
nonic,  Sugar,  Temperature,  Test,  Yield. 

Winter  moisture,  rain  from  April  to  Sept.  and  the 
average  temperature  minima  in  July  and  Aug.  were 


most  essential  for  yield  and  quality,  and  so  wei 
the  carbonate  and  humus  content,  the  exchange; 
ble  Na  and  Mg,  P205  and  K20.  Late  fertilizatic 
with  PK  improved  the  natural  alkalinity,  partly  ii 
creased  the  sugar  content  and  partly  diminishc 
the  detrimental  effects  of  late  N-fertilizatioi 
Nitramoncal  (NAC)  plus  PK  had  a  slightly  negi 
tive  influence  on  the  beet  yield,  but  increased  tt 
Na  and  K  content.  NaN03  plus  PK  increased  bei 
yield  as  well  as  the  alkali  content.  The  results  ol 
tained  on  the  light  soil  of  Glinzendorf  deviate 
strongly  from  those  obtained  at  the  other  place 
NAC  and  NaN03  plus  PK  had  a  positive  influent 
on  the  beet  yield.  Positive  deviations  were  spi 
cially  frequent  in  the  sugar  content.  The  favorab 
influence  of  PK  on  polarization  appeared  partici 
larly  in  correlation  with  irrigation.-Copyrigl 
1971 ,  Biological  Abstracts,  Inc. 
W72-02992 


SOU  WATER  CHANGES  UNDER  FALLOV 
-CROP  TREATMENTS  IN  RELATION  TO  SOI 
TYPE,  RAINFALL  AND  YIELD  OF  WHEAT, 

Adelaide  Dept.  of  Agriculture  (Australia). 

J.  E.  Schultz. 

Aust  J  Exp  Agr  Anim  Husb.  1 1  (49):  236-242.  IUu 

1971. 

Identifiers:    Australia,    Crop,    Fallow,    Rainfal 

Relation,  *Soil,  Type,  *Wheat-M,  Yield. 

Soil  water  changes  under  fallow  (initial  cultivatic 
in  spring),  grassland  (initial  cultivation  in  autumi 
and  the  succeeding  wheat  crops  were  recorded  at 
to  3  weekly  intervals  in  3  consecutive  seasons  in 
soil  types  representing  the  range  of  wheat-growit 
soils  in  South  Australia.  Differences  in  water  coi 
tent  between  the  2  treatments  developed  soc 
after  the  start  of  fallowing  due  to  the  greater  lo; 
of  water  from  grassland  in  spring.  Rainfall  durit 
the  fallow  period  contributed  little  to  soil  watt 
storage  except  in  1  yr  when  heavy  spring  rail 
were  recorded.  In  some  instances  the  water  coi 
tent  in  the  fallowed  soils  at  seeding  was  less  tha 
at  the  start  of  fallowing,  but  the  fallowed  soils  coi 
sistently  retained  more  water  than  the  grasslan 
soils.  Soil  water  contents  decreased  after  Aug.  c 
the  crop  year  (end  of  tillering)  and  by  harvest  tt 
wheat  crops  had  commonly  dried  the  soil  to 
depth  of  150  cm.  Fallow  crops  used  more  wat< 
and  produced  significantly  higher  wheat  yielc 
with  a  greater  efficiency  of  water  use  in  all  trials. 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03015 


THE  HORTICULTURE  IN  SOME  REGIONS  O 
ANGOLA, 

Institute*  de  Investigacao  Agronomica  de  Angol: 

Luanda. 

Carlos  M.  Portas. 

Agron  Angolana.  29:  119-127.  1969.  French  an 

English  summaries. 

Identifiers:  Angola,  Heat  'Horticulture,  Rainfal 

Temperature,  Units. 

The  local  climatic  data,  temperature,  rainfal 
rainy  season  and  heat  units,  are  characterized,  an 
the  vegetables  are  classified  according  to  climati 
adaptation.  For  the  highlands,  cold  season  vegeti 
bles  grow  well  around  the  year  with  an  adequal 
number  of  anticryptogamic  sprays  during  the  rain 
season;  there  are  only  a  few  days  of  frost.  In  th 
north  and  center  coastal  plains  the  climate  is  mo! 
suitable  for  warm  season  and  megathermic  vegeti 
bles.  The  south  coast  plains  have  a  mild  winte 
Mediterranean  type  climate,  where  high  qualit 
vegetables  may  grow  all  year.-Copyright  197! 
Biological  Abstracts,  Inc. 
W72-03028 


COTTON  RESEARCH  ON  THE  M.  BARALI  IB 
RIGATION  SCHEME,  TANZANIA,  1957-1966, 

Lowveld  Experiment  Station,  Big  Bend  (Swaz 

land). 

J.  S.  Watson,  and  F.  E.  Tollervey. 

Cotton  Growing  Rev.  48  (2):  85-95.  Map.  1971. 

Identifiers:   Barali,  Control,   'Cotton,  Heliothis 

Armigera,  'Irrigation,  M,  Soil,  Tanzania. 
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he  following  recommendations  were  made  for 
otton  growing  in  the  region:  seed  should  be  down 
zith  the  1st  good  Dec.  rains,  the  heavier  soils 
bould  be  avoided  because  of  waterlogging,  plant 
pacing  should  be  0.9  x  0.3  m  with  1  or  2  plants  per 
land,  insecticides  should  be  applied  for  American 
ollworm  (Heliothis  armigera)  control,  and  irriga- 
on  should  be  applied  only  if  conditions  are  very 
ry  and  then  sparingly  .--Copyright  1971,  Biologi- 
al  Abstracts,  Inc. 
V72-03041 

HE  INFLUENCE  OF  WATER  ON  YIELD  COM- 
ONENTS  OF  WHEAT, 

Ministry    of    Agriculture,    Salisbury    (Rhodesia). 

alisbury  Research  Station. 

.H.Wilson. 

thodesian  J  Agric  Res.  7  (2):  129-133.  Ulus.  1969. 

dentifiers:    Components,    Developmental,    Dif- 

erential,  Sensitivity,  *Wheat-M,  Yield. 

ia  isolated  period  of  severe  soil  water  stress  (drier 
han  wilting  point  for  8  days)  had  no  depressing  ef- 
ects  on  grain  yield  when  applied  to  wheat  before 
ars  emerged.  The  sensitivity  of  the  crop  to  this 
legree  of  water  stress  increased  after  ear  emer- 
jence,  being  most  acute  over  the  grain-filling,  or 
lough,  stages  with  yields  depressed  by  as  much  as 
!0%.  Sensitivity  decreased  as  maturity  was  ap- 
iroached.  A  dry  soil-water  regime  before  ears 
merged  had  little  effect  on  ear  or  grain  number 
Hit  resulted  in  heavier  grain  than  that  from  a  wet 
egime  over  this  period.  Dryness  after  the  start  of 
:ar  emergence  gave  less  ears  and  grain  as  well  as 
ighter  grain  at  harvest.  The  greatest  yield  was  ob- 
ained  from  a  regime  which  was  dry  before  ear 
imergence  and  wet  thereafter. -Copyright  1971, 
Biological  Abstracts,  Inc. 
#72-03043 


HIE  EFFECT  OF  IRRIGATION  AND  FERTIL- 
IZER TOPDRESSING  ON  FLUE-CURED 
rOBACCO:  I.  YIELD,  QUALITY  AND  CHEMI- 
CAL COMPOSITION  OF  CURED  TOBACCO, 

South  African  Sugar  Association,  Natal  (South 
Africa). 

H.  Rostron,  and  D.  A.  Baxter. 
Rhodesian  J  Agric  Res.  8  (2):  101-106.  1970. 
Identifiers:  Aroma,  Chemical,  Chloride,  Composi- 
tion, Cured,  Fertilizer,  Flue,  "Irrigation,  Nicotine, 
Nitrogen,  Potassium,  Sugar,  Texture,  Tobacco-D, 
lop-Dressing,  Yield. 

Yield  and  quality  were  measured  in  3  annual  field 
experiments  and  cured  leaves  from  different  parts 
Df  the  plant  were  assessed  for  body,  grain,  texture 
and  aroma.  Laminae  of  cured  leaves  were 
analyzed  for  total  N,  K,  chloride,  nicotine  and 
sugar  content,  and  filling  value  was  determined.  Ir- 
rigation greatly  improved  both  yield  and  quality 
when  seasonal  rainfall  was  14  in  and  drought  was 
prolonged,  but  it  had  little  effect  either  in  a  yr  with 
similar  but  better  distributed  rainfall,  or  when  rain- 
fall was  28  in.  Irrigation  within  5  wk  of  transplant- 
ing decreased  the  yield  of  saleable  tobacco  from 
,2397  to  2028  lb  per  acre;  topdressing  with  30  lb  N 
and  75  lb  K  had  no  effect  on  this.  Topdressing  ir- 
rigated plants  with  N  decreased  overall  quality  by 
increasing  the  amount  of  unsaleable  tobacco. 
Potassium  topdressing  had  no  effect  on  yield, 
quality  and  chemical  composition.  Irrigation 
decreased  the  N  and  nicotine  contents  of  most 
leaves  and  increased  the  K,  P  and  chloride  con- 
tents of  lower  leaves  in  the  2  dry  yr.  Poor  aroma, 
which  was  associated  with  poor  growth  and  was 
not  directly  related  to  the  chloride  content  of  the 
cured  leaves,  was  prevented  in  2  yr  by  topdressing 
with  N. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03045 


MESQUITE  AND  HUISACHE.  SOME  ASPECTS 
OF  THE  ECONOMY,  ECOLOGY  AND  TAX- 
ONOMY OF  THE  GENERA  PROSOPIS  AND 
ACACIA  IN  MEXICO, 

Federico  Gomez  Lorence,  Jacqueline  Signoret 
Poillon,  and  Maria  Del  Carmen  Abuin  Moreiras. 


Editiones  del  Instituto  Mexicano  de  Recursos 
Naturales  Removables,  A.  C:  Mexico  City,  Mex- 
ico. 1970, 192  p. 

Identifiers:  Acacia-D,  Book,  Distribution,  Ecolo- 
gy, Economy,  Essential,  Fodder,  Genera, 
Huisache-D,  Mesquire-D,  Mexico,  Oil,  Prosopis- 
D,  Taxonomy,  Wood. 

This  work  is  directed  to  botanists,  ecologists, 
chemists,  farmers,  livestock  breeders,  and  lum- 
bermen in  order  to  fill  gaps  in  the  present 
knowledge  of  these  2  important  but  poorly  known 
trees.  The  importance  of  the  mesquite  economi- 
cally is  considered  first,  noting  their  importance  as 
fodder  for  cattle,  wood  and  as  sources  of  essential 
oils  for  use  in  perfumes  and  other  chemical 
products.  Next,  ecological  characteristics  of 
mesquite  land  is  considered,  citing  distribution, 
topographical,  climatological,  geographical  and 
socio-economic  factors.  The  last  section  of  the 
book  includes  the  distribution,  taxonomy  and 
possible  improvement  of  huisache.  The  text  is  il- 
lustrated by  numerous  distribution  maps,  charts 
and  descriptive  drawings.  An  extensive  bibliog- 
raphy concludes  the  account.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03046 


CALCIUM  TRANSLOCATION  IN  THE  PEANUT 
(ARACHIS  HYPOGAEA  L.), 
Clemson  Univ.,  S.C.  Dept.  of  Horticulture. 
B.  J.  Skelton,  and  G.  M.  Shear. 
Agron  J.  63  (3):  409-412. 1971. 
Identifiers:  Arachis-Hypogaea-D,  Auto,  Calcium, 
Development,  Fruit,  Nutrients,  Peanut-D,  Radiog- 
raphy, Stream,  Translocation,  Transpiration. 

Fruiting  peanut  plants  were  grown  in  pots  of  soil 
with  some  roots  extending  through  the  drainage 
hole  into  jars  of  water.  Supplying  45Ca  to  the 
water  in  these  jars  for  2  to  4  days  resulted  in  Ca 
uptake  and  translocation  primarily  to  the  vegeta- 
tive portions  of  the  plants,  as  measured  by  au- 
toradiographs.  When  the  fruits  were  lifted  from 
the  fruiting  medium  and  exposed  to  the  at- 
mosphere to  promote  water  loss  from  transpira- 
tion, radioactive  calcium  moved  readily  into  them, 
while  only  traces  of  45Ca  were  detected  in  fruit 
remaining  in  the  soil.  Peanut  plants  were  grown  so 
that  the  fruiting  medium,  consisting  of  nutrient 
free  sand,  was  isolated  from  the  rooting  medium  to 
study  the  effects  on  fruit  development  of  varying 
water  and  Ca  in  the  fruiting  zone.  Omission  of 
water  or  intermittent  watering  of  the  fruiting  medi- 
um resulted  in  an  increased  percentage  of  dead 
gynophores  (pegs  or  fruiting  stalks).  Omission  of 
Ca  and/or  water  decreased  the  percentage  of  fruit 
containing  seed,  and  also  reduced  the  number  of  2- 
segmented  fruit.  Ca  content  of  both  pericarp  and 
seed  was  decreased  by  omitting  Ca  and/or  water 
from  the  fruiting  medium.  Intermittent  drying  of  a 
Ca-free  fruiting  medium  did  not  result  in  an  in- 
creased movement  of  Ca  into  the  fruit  from  the 
vegetative  part  of  the  plant,  as  compared  with  fruit 
in  a  continually  moist  Ca-free  medium. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-03047 


DDT  AND  TOXAPHENE  MOVEMENT  IN  SUR- 
FACE WATER  FROM  COTTON  PLOTS, 

North    Carolina    State    Univ.,    Raleigh.    Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03059 


SUGAR  BEET  RESPONSE  TO  DEEP  TILLAGE, 
NITROGEN,  AND  PHOSPHORUS  ON  PULL- 
MAN CLAY  LOAM, 

Southwestern  Great  Plains  Research  Center, 
Bushland,  Tex. 

A.  C.  Mathers,  G.  C.  Wilson,  A.  D.  Schneider,  and 
Paul  Scott. 

AgronJ.  63  (3):  474-477.  1971. 
Identifiers:    Aeration,    Beet-D,    Beta-Vulgaris-D, 
Bulk,   Clay,   Deep,   Density,    Intake,    Irrigation, 
Loam,  Nitrogen,  Phosphorus,  Pullman,  Sugar,  Til- 
lage, Yield. 


Sugarbeet  (Beta  vulgaris  L.  cv.  'HH-10')  yields 
were  increased  by  deep  tillage  and  added  N  with 
adequate  irrigation,  but  there  was  no  yield  in- 
crease from  applied  P.  Deep  tillage  increased 
yields  more  where  N  was  applied.  Also,  the 
response  to  N  was  greater  after  deep  tillage  to  40 
cm.  Deep  tillage  increased  the  water  intake  rate, 
thus  favoring  good  root  development  during  wet 
seasons.  Higher  sugar  yield  after  deep  tillage  was 
attributed  to  increased  water  intake,  improved 
aeration,  reduced  bulk  density,  less  root  rot,  and 
increased  response  to  N. -Copyright  1971 ,  Biologi- 
cal Abstracts,  Inc. 
W72-03083 


TURBULENT  TRANSPORT  AND  ENERGY 
BALANCE  AS  AFFECTED  BY  A  WINDBREAK 
IN  AN  KRIGATED  SUGAR  BEET  (BETA  VUL- 
GARIS) FIELD, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Science. 
K.  W.  Brown,  and  Norman  J.  Rosenberg. 
AgronJ.  63  (3):  351-355.  1971. 
Identifiers:    Balance,    Beet-D,    Beta-Vulgaris-D, 
Climate,  Corn-M,  Energy,  Evapo,  Field,  Heat,  Ir- 
rigated, Latent,  Micro,  Stress,  Sugar,  Transpira- 
tion, Transport,  Turbulent,  Windbreak. 

Turbulent  exchange  coefficients  for  sugar  beets 
sheltered  by  corn  windbreaks  and  unsheltered 
were  calculated  by  means  of  an  energy  balance. 
Occasionally  measurements  were  made  within  the 
boundary  layer  characteristic  of  the  underlying 
surfaces  at  4  locations  in  shelter  and  in  the  open 
field.  At  such  times  the  coefficients  were  25% 
lower  on  the  average  in  the  sheltered  area. 
Decreased  exchange  coefficient  in  the  sheltered 
area  acts  to  suppress  the  transport  of  sensible 
heat.  The  suppression  of  upward  sensible  heat 
transport  in  a  Great  Plains  irrigated  valley  during 
the  morning  results  in  an  increase  in  energy  availa- 
ble for  consumption  as  latent  heat.  During  the  af- 
ternoon, however,  when  sensible  heat  is  advected 
to  the  crop,  latent  heat  flux  is  lower  in  the  shel- 
tered crop  than  in  the  open  field.  Thus  the  total 
daily  latent  heat  flux  may  be  the  same  in  both 
plots.  The  sheltered  crop  is  subjected  to  a  reduced 
evaporative  demand,  however,  during  periods 
when  water  stress  is  most  likely— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03084 


MECHANISM  OF  WIND  INJURY  ON  TOBAC- 
CO PLANTS:  III.  ON  THE  RELATIONSHIP 
BETWEEN  STALK  STRENGTH  AND  WATER 
CONTENT, 

Okayama  Tobacco  Experiment  Station  (Japan). 

Harunori  Kitanosono. 

Proc  Crop  Sci  Soc  Jap.  40  (1):  58-62.   1971.  In 

Japanese  with  English  summary. 

Identifiers:  Film,  Injury,  Mechanism,  Mulching, 

Plants,  Relationship,  Stalk,  Strength,  Tobacco-D, 

Wind. 

The  water  content  of  the  stalk  was  much  lower  in 
the  harvesting  stage  than  in  the  early  growing 
stage;  in  a  rainy  day  it  was  higher  than  in  a  clear 
day.  It  was  also  higher  in  the  top  of  the  stalk  than 
in  the  base.  The  bending  showed  different  values 
with  the  different  water  content.  Stalk  breakage 
was  increased  when  the  weather  was  wet  and 
loose.  Damages  of  stalk  breakage  may  be 
prevented  by  film  mulching.--Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03143 


PASTO  PUNA  (STIPA  BRACHYCHAETA 
GODR.)  INVASION  MECHANISMS:  II.  WEED 
GERMINATION  IN  RELATION  WITH  SOIL 
MICROENVntONMENT, 

Buenos    Aires    Univ.    (Argentina).    Facultad    de 
Agronomia  y  Veterinaria. 
J.  Ares,  L.  Cazon,  and  Soriano  Mones. 
Rev  Invest  Agropecuar  Ser  2  Biol  Prod  Veg.  7  (6): 
289-309.  Illus.  1970.  English  summary. 
Identifiers:  Alfalfa-D,  Compactness,  Density,  En- 
vironment, Germination,  Invasion,  Mechanisms, 
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Micro,  Moisture,  Pasto-Puna-M,  Plant,  Relation, 
Soil,  StiparBrachychaeta-M,  Topography,  Weed. 

The  relationships  between  plant  pattern  and  soil 
microtopography,  weed  density  and  soil  compact- 
ness, and  depth  from  which  seedling  emerge  and 
moisture  content  of  the  superficial  soil  layer  (0  to  - 
30mm)  were  studied.  A  preliminary  model  of  weed 
germination  and  soil  microenvironmental  charac- 
teristics of  newly  established  pure  alfalfa  crops  is 
presented.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03148 


GEOLOGY  AND  WATER  RESOURCES  OF  BON 
HOMME  COUNTY,  SOUTH  DAKOTA,  PART  II; 
WATER  RESOURCES, 

Geological  Survey,  Huron,  S.  Dak. 

D.  G.  Jorgensen. 

South  Dakota  Geological  Survey  Bulletin  21,  1971. 

61  p,  33  fig,  15  tab,  25  ref. 

Descriptors:  *Water  resources  development, 
♦Groundwater,  *Surface  waters,  *Hydrogeology, 
•South  Dakota,  Water  yield,  Water  quality,  Water 
users,  Chemical  analysis,  Withdrawal,  Ground- 
water recharge,  Geology,  Aquifers,  Aquifer 
characteristics,  Water  levels,  Hydrologic  data, 
Data  collections. 
Identifiers:  *Bon  Homme  County  (S  Dak). 

Bon  Homme  County,  an  agricultural  county  in 
southeastern  South  Dakota,  has  an  area  of  570 
square  miles  and  a  population  of  8,707.  Sands  and 
sandstones  of  Tertiary  age,  sands  and  gravels,  till, 
and  loess  of  Pleistocene  age,  and  alluvium  of 
Holocene  age  overlie  the  Cretaceous  bedrock 
strata  throughout  nearly  the  entire  county.  Water 
from  Lewis  and  Clark  Lake  and  the  Missouri 
River  is  suitable  for  domestic  and  stock  uses  and 
for  irrigation  with  only  moderate  leaching  of  the 
soil.  The  water  is  used  by  the  city  of  Springfield 
and  for  irrigation.  The  quality  of  water  from 
Emanuel  and  Choteau  Creeks  varies  with  the  rate 
of  discharge  in  the  creeks  and  should  not  be  used 
for  irrigation  on  soils  with  poor  drainage.  How- 
ever, the  water  is  suitable  for  stock  use.  In  Lake 
Henry  the  quality  of  water  varies  with  both  the 
season  of  the  year  and  the  volume  of  water  in  the 
lake.  In  particular,  the  water  has  a  low  sodium 
concentration  and  a  variable  high  to  very-high 
salinity  concentration.  The  water  is  not  suitable 
for  irrigation  but  is  suitable  for  domestic  and  stock 
uses.  Three  extensive  glacial  outwash  aquifers  are 
in  the  county.  The  32-square  mile  Choteau  aquifer 
is  adjacent  to  Choteau  Creek.  The  Tyndall-Scot- 
land  aquifer  underlies  an  area  of  more  than  90 
square  miles  and  extends  from  near  Springfield  to 
near  Scotland.  The  Hubonmix  aquifer  in 
northwestern  Bon  Homme  County  has  an  areal  ex- 
tent of  about  36  square  miles.  Water  from  these 
three  aquifers  should  be  used  for  irrigation  only  on 
land  which  has  good  soil  drainage.  The  Codell 
Sandstone  member  of  the  Carlile  Shale,  a  bedrock 
aquifer  that  commonly  yields  'soft'  water,  is  wide- 
ly used  as  a  source  of  domestic  water.  (Woodard- 
USGS) 
W72-03153 


EFFECTS  OF  IRRIGATION  ON  STREAMFLOW 
IN  THE  CENTRAL  SAND  PLAIN  OF  WISCON- 
SIN, 

Geological      Survey,      Madison,      Wis.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-03165 


TRANSPORT  IN  THE  SOIL-PLANT-- 
ATMOSPHERE  CONTINUUM  WITH  PARTICU- 
LAR REFERENCE  TO  WATER, 

Illinois  Univ.,  Urbana. 

For  primary  bibliographic  entry  see  Field  021. 

W72-03173 


PASTO  PUNA  (STIPA  BRACHYCHAETA 
GODR.)  INVASION  MECHANISMS:  3. 
ECOLOGICAL  ADJUST  BETWEEN  SPP.  POPU- 
LATION AND  MACROCLIMATE  OF  SANTA  FE 
PROVINCE  CENTRAL  REGION:  PRELIMINA- 
RY MODEL  OF  THE  INVASION, 
Buenos  Aires  Univ.  (Argentina).  Facultad  de 
Agronomia  y  Veterinaria. 
J.  Ares,  and  A.  Soriano. 

Rev  Invest  Agropecuar  Ser  2  Biol  Prod  Veg.  7  (6): 
311-320.  Illus.  1970.  English  summary. 
Identifiers:  Adjust,  Argentina,  Central,  Climate, 
Dew,  Ecological,  Germination,  Invasion,  Macro, 
Mechanisms,  Model,  Moisture,  Pasto-Puna-M, 
Populations,  Province,  Santa-Fe,  Soil,  Species, 
Stipa-Brachychaeta-M,  Temperature,  Weed. 

The  ecological  relationship  between  soil  microen- 
vironment  and  weed  germination,  is  evident  when 
the  annual  variation  of  superficial  soil  moisture 
content,  minimal  soil  temperatures  and  dew  per- 
sistence are  considered  in  connection  with  flushes 
of  germination  in  the  fields. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03283 


SUBSURFACE  AND  TRICKLE  IRRIGATION;  A 
SURVEY  OF  POTENTIALS  AND  PROBLEMS, 

Oak  Ridge  National  Lab.,  Tenn.  Desalination  In- 
formation Center. 
E.  Cole. 

Available  from  the  National  Technical  Informa- 
tion Service  as  ORNL-NDIC-9.  $3.00  per  copy, 
microfiche  $0.95.  Report  ORNL-NDIC-9, 
November  1971 ,  68  p.  5  fig,  6  tab. 

Descriptors:  'Agriculture,  'Agricultural  engineer- 
ing, 'Irrigation  engineering,  'Desalination,  'Water 
quality,  'Water  yield,  'Conservation,  Construc- 
tion costs.  Total  costs,  Agronomy,  Water  utiliza- 
tion, Sprinkler  irrigation,  Subsurface  irrigation,  Ir- 
rigation efficiency. 

Identifiers:  Trickle  irrigation,  Agro-Industrial 
complex,  AEC  sponsored,  Israel. 

Subsurface  and  trickle  irrigation  are  not  new 
ideas;  however,  at  present  in  the  U.S.  they 
represent  only  a  negligible  portion  of  the  land  area 
under  irrigation.  During  the  past  ten  or  twelve 
years  a  number  of  investigations  have  been  made 
of  these  types  of  irrigation  and  their  possible  uses. 
Information  is  needed  on  the  best  types  of  applica- 
tors, system  design,  installation  methods,  opera- 
tion, and  the  costs  involved.  The  need  for  further 
development  coupled  with  the  need  for  extensive 
testing  over  a  number  of  agricultural  cycles,  in- 
dicates that  it  will  be  several  years  before  such 
systems  are  ready  for  widespread  use.  Even  with 
further  development  of  improved  and  less  expen- 
sive equipment,  the  capital  cost  of  such  systems 
will  be  high.  Present  estimates  range  from  $300  to 
$1000  per  acre  for  row  crops,  assuming  a  water 
supply  available  at  the  site.  It  appears  that  the 
major  application  will  be  for  high-value  crops  and 
for  particular  locations  where  water  is  scarce  or 
expensive.  The  current  use  of  similar  irrigation  in 
dry  areas  of  Israel,  where  soil  and  water  quality 
are  poor,  is  good  evidence  that  the  high  capital 
cost  can  be  justified  under  the  proper  conditions. 
A  very  crude  estimate  of  the  cost  of  installing  a 
subsurface-irrigation  system  is  given.  (Houser- 
ORNL) 
W72-03314 


NUCLEAR  TECHNIQUES  APPLIED  TO  THE 
WATER  CYCLE  IN  AGRONOMY:  REVIEW 
AND  PROSPECTS, 

For  primary  bibliographic  entry  see  Field  02A. 
W72-03321 


THE  ALGO-AGRO-INDUSTRIAL  COMPLEX. 
AN  AGRO-INDUSTRIAL  COMPLEX  AT 
NUCLEAR     ENERGY     CENTERS     WITH     AS- 


SOCIATED PRODUCTION  OF  AUTOTROPH! 
MICROORGANISMS, 

Ceskoslovenska  Akademie  Ved,  Prague.  Inst. 
Microbiology;    and    Ceskoslovenska    Akadem 
Ved,  Trebon.  Lab.  of  Algology. 
For  primary  bibliographic  entry  see  Field  03A. 

W72-03327 


PROGRESS  IN  THE  APPLICATION  C 
NUCLEAR  METHODS  IN  INCREASIN 
PRODUCTION  OF  RICE,  SOYBEAN,  A> 
COCONUT  IN  THE  PHILIPPINES, 

Philippine  Atomic  Research  Center,  Manila. 
S.  Santos. 

Available  from  the  National  Technical  Inform 
tion  Service  as  A  CONF  49  P-748,  $3.00  in  pap 
copy,  $0.95  in  microfiche.  Repc 
A/CONF.49/P/748,  May  1971.  15  p,  3  tab,  6  ref. 

Descriptors:  'Radiation,  'Irradiatio 

'Radioisotopes,  'Tracers,  'Radioactivity  effecl 
'Radioecology,  Absorption,  Irrigation,  Foi 
abundance,  Productivity,  Quality  control,  Evalvj 
tion,  Benefits,  Cost-benefit  analysis. 
Identifiers:  Mutants,  Genetic  effect,  Benefit  \ 
risk,  Economics. 

This  quasi-review  paper  gives  the  highlights 
progress  attained  up  to  1970  in  stimulating  i 
creased  production  of  rice,  soybean,  and  cocon 
through  the  application  of  nuclear  methods  in  en 
improvement  research  involving  these  three  en 
plants.  The  report  shows  improvement  in  muta 
types  with  improved  eating  quality,  yield  pote 
tial,  and  resistance  to  disease.  (Houser-ORNL) 
W72-03337 


CROP  IMPROVEMENT  AND  FERTILIZE 
STUDIES  INCLUDING  SOIL  PLANT  REL 
TIONSHIPS  USING  RADIATIONS, 

Bhabha  Atomic  Research  Centre,  Bombay  (Indii 
N.  S.  Rao,  K.  B.  Mistry,  and  A.  R.  Gopal-Ayeng; 
Available  from  the  National  Technical  Inform 
tion  Service  as  A  CONF  49  P-537,  $3.00  in  pap 
copy,  $0.95  in  microfiche.  Rep( 
A/CONF.49/P/537,  May  1971.  24  p,  81  ref. 

Descriptors:  'Radiation,  'Irradiatio 

'Radioisotopes,  'Tracers,  'Radioactivity  effec 

'Radioecology,     'Irrigation,     Food     abundanc 

Productivity,  Evaluation,   Benefits,  Cost-bene 

analysis. 

Identifiers:  Mutants,  Genetic  effects,  Economic 

This  paper  reviews  the  current  status  of  resear 
involving  application  of  radiation  a 
radioisotopes  in  agricultural  science  in  India.  T 
main  topics  of  concern  are  (1)  crop  improveme 
through  mutant  types  to  give  improved  eati 
quality,  greater  yield  potential,  and  greater  i 
sistance  to  disease;  (2)  soil  fertility,  fertilizer  u 
and  soil-plant  relations.  (Houser-ORNL) 
W72-03338 


NUCLEAR     ENERGY     FOR     DESALINATIC 
AND     AGRO-INDUSTRIAL     COMPLEXES 
ISRAEL, 

Israel  Atomic  Energy  Commission,  Tel-Aviv. 
For  primary  bibliographic  entry  see  Field  03 A. 
W72-03341 


IRRIGATION  EXPERIMENTS  WITH  BLAC 
CURRANTS, 

State  Experiment  Station,  Kise  (Norway). 
Kristian  Lie  Kongsrud. 

Forsk  Fors  Landbruket.  21  (5):  465-476.  1970. 
Identifiers:  Berry,  Black,  Currants-D,  Fertilizi 
Growth,  Irrigation,  Mulch,  Nitrogen,  Phosphon 
Potassium,  Raume,  Size,  Straw,  Yield. 

A  32  factorial  plan  with  5  complete  replicates 
the  following  treatments  was  used:  V:irrigation 
field  capacity  when  soil  moisture  tension  exceed 
0.5  bar;  H:strawmulch  applied  annually  to  mai 
tain  a  10  cm  cover;  and  N:extra  N-application 
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sarly  summer  as  calcium  nitrate.  Application  of  a 
straw  mulch  improved  soil  moisture  conditions 
compared  with  no  mulching,  due  to  decreased  ru- 
noff and  decreased  evaporation.  Both  irrigation 
and  mulching  stimulated  shoot  growth,  while  N 
application  had  no  such  effect.  The  1st  2  treat- 
ments also  increased  yield  and  berry  size.  Raceme 
length  was  increased  by  mulching  only.  In  most 
years  a  significant  positive  correlation  between 
yield  and  the  previous  years  shoot  growth  was 
found.  A  positive  significant  interaction  V  X  N 
show  that  the  irrigation  effects  on  both  growth  and 
yield  also  depends  on  the  amount  of  available  N  in 
the  soil.  A  number  of  treatments  effect  on  leaf 
nutrient  concentration  were  also  recorded  in  the 
course  of  the  experiment:  Irrigation  decreased  N 
and  increased  P.  Mulching  increased  P  and  K  con- 
centration, while  N  application  had  a  negative  ef- 
fect on  P.  The  positive  effect  on  P  and  K  in  leaves 
by  mulching,  is  considered  to  be  a  direct  fertilizing 
effect  of  decomposed  straw. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03418 


EFFECT  OF  AN  ASPHALT  BARRIER  ON  SOIL 
WATER  AND  ON  YIELDS  AND  WATER  USE 
BY  TOMATO  AND  CABBAGE, 

Florida  Univ.,  Gainsville.  Inst,  of  Food  and 
Agricultural  Sciences. 

G.  K.  Saxena,  L.  C.  Hammond,  and  H.  W.  Lundy. 
J  Amer  Soc  Hort  Sci.  96(2):  218-222.  IUus.  1971. 
Identifiers:  Asphalt,  Barrier,  Cabbage-D,  Irriga- 
tion, Soil,  Tomato-D,  Yields. 

An  asphalt  layer,  approximately  1/8-in  thick 
placed  24-27  in  deep  in  a  Lakeland  fine  sand, 
caused  water  storage  in  the  surface  24  in  of  soil  to 
increase  from  2  in  to  approximately  3  in  and  to- 
mato and  cabbage  yields  to  increase  by  94  and 
37%.  Daily  water  depletion  rates  were  higher  in 
plots  treated  with  the  asphalt  barrier.  During  1969, 
the  daily  average  soil-water  suction  above  the  bar- 
rier (6-24  in)  remained  below  0.10  bar  for  most  of 
the  growing  season,  whereas  it  was  often  greater 
than  0.30  bar  in  control  plots.  Tomato  yields  were 
decreased  linearly  with  an  increase  in  the  mean  in- 
tegrated soil-water  suction  (soil-water  suction  in  6- 
24  in  of  soil  averaged  for  the  entire  growing 
season).  Yields  of  tomatoes  and  cabbage  in  ir- 
rigated control  plots  were  less  than  yields  in  non- 
irrigated  barrier  plots. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03420 


ASSOCIATIONS  BETWEEN  PHYSICAL  SOIL 
PROPERTIES  AND  SOLUBLE  SOLIDS  IN  CAN- 
TALOUPES, 

R.  M.  Davis,  Jr.,  and  V.  H.  Schweers. 
J  Amer  Soc  Hort  Sci.  96  (2):  213-217.  IUus.  1971 . 
Identifiers:  Associations,  Calcium,  Cantaloupes- 
D,  Cracking,  Cucumis-Melo-D,  Dehydration,  Per- 
colation, Physical,  Soil,  Solids,  Soluble,  Sulfate. 

Concentrations  of  soluble  solids  (SSC)  in  fruits  of 
Cucumis  melo  L.,  cv.  'PMR  45,'  were  positively 
correlated  with  2  physical  measures  of  soil  sam- 
ples from  producing  fields:  a.  the  degree  of 
cracking  which  occurred  during  dehydration;  and 
b.  the  rapidity  with  which  water  or  a  CaS04  solu- 
tion percolated  the  soils.  Very  low  SSC  was  as- 
sociated with  sandy,  non-cracking  soils,  which  in 
addition  permitted  only  low  rates  of  percolation. 
Low  SSC  also  was  found  to  be  associated  with 
soils  having  subsurface  hardpans  or  dense  subsoil 
strata,  and  also  with  the  distance  to  lower  bounds 
of  plant  containers  and  experimentally  placed  bar- 
riers which  obstructed  downward  root  growth. 
SSC,  under  adverse  condition,  varied  further  as  a 
function  of  fruit  numbers  per  plant— Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-03421 


PLANT  PARASITIC  NEMATODES  OF 
FLOODED  RICE  FIELDS  ON  THE  IVORY 
COAST:  I.  THE  SPECIES  OBSERVED, 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,     Abidjan     (Ivory     Coast).     Centre 
d'Adiopodoume. 
G.  Merny. 

Cah  ORSTOM  (Office  Rech  Sci  Tech  Outre-Mer) 
SerBiol.  11.  3-43.  Illus.  1970.  English  summary. 
Identifiers:  Fields,  Flooded,  Ivory-Coast,  Male, 
Malenchus-Andrassyi,         Nematodes,         New, 
Parasitic,  Plant,  Pratylenchus-Zeae,  Rice,  Species. 

During  1964-1967,  a  taxonomic  survey  of  plant 
parasitic  nematodes  in  the  flooded  ricefields  of  2 
regions  in  the  Ivory  Coast  was  made.  In  these 
fields,  28  spp.  belonging  to  the  order  Tylenchida 
and  2  spp.  belonging  to  the  order  Dorylaimida 
were  present.  For  6  of  these  species:  Hirschman- 
niella  spinicaudata  (Schuurmans  Stekhoven,  1944) 
Luc  and  Goodey,  1963,  Trichotylenchus 
rhopalocercus  (Seinhorst,  1963)  Seinshorst,  1968, 
Heterodera  oryzae  Luc  and  Berdon,  1961,  H. 
sacchari  Luc  and  Merny,  1963,  Pratylenchus  zeae 
Graham,  1951  and  Aphelenchoides  besseyi 
Christi,  1942,  parasitism  toward  rice  could  be 
established.  Rather  large  populations  of  some  spe- 
cies have  been  studied  and  their  original  limits  are 
enlarged.  Malenchus  andrassyi  and  the  male  of 
Pratylenchus  zeae,  found  for  the  1st  time,  are 
described  and  figured.  Considerable  differences 
were  noticed  between  the  2  regions  that  were  stu- 
died: in  the  northern  region,  the  number  of  species 
encountered  is  relatively  low  and  3  among  these 
were  present  in  over  50%  of  the  fields.  In  the  cen- 
tral region,  where  the  climatic  conditions  are  dif- 
ferent (higher  relative  humidity)  and  where  rice 
cultivation  has  started  more  recently,  more  spe- 
cies are  present  and  only  1  has  been  found  in  more 
than  50%  of  the  fields.  In  the  north,  the  nematodes 
are  well  adapted  to  the  biotope  and  the  fauna  is 
well  established  whereas,  in  the  central  region, 
where  the  rice  fields  have  been  cultivated  for  a 
much  shorter  time,  it  is  still  in  the  process  of 
evolution.  The  nematological  fauna  in  the  rice 
fields  of  Ivory  Coast  differs  from  those  of  the  Far- 
East  and  America  by  the  frequent  presence  of  2 
spp.  of  Heterodera,  which  are  almost  absent  in  the 
other  rice  growing  regions.  Though  the  principal 
genera  present  in  Ivory  Coast  are  the  same  as 
those  in  the  other  rice  growing  areas  (Tylenchor- 
hynchus,  Hirschmanniella,  Helicotylenchus, 
Pratylenchus,  Criconemoides,  Aphelenchoides, 
Xiphinema)  they  are,  in  general,  represented  by 
other  species.  Only  a  few  species,  often  of  secon- 
dary importance,  are  present  in  Ivory  Coast  as 
well  as  in  other  parts  of  the  world  (Tylenchor- 
hynchus         elegans,  Pratylenchus         zeae, 

Aphelenchoides  bicaudatus,  A.  besseyi). -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-03422 


A   STUDY   OF  SOIL   BIOASSAY   TECHNIQUE 
USING  PROMETRYNE, 

Oklahoma  Univ.,  Stillwater.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-03427 


RELATIONSHIP  OF  SOIL  MOISTURE,  TEM- 
PERATURE AND  ALKALINITY  TO  A 
SOYBEAN  NODULATION  FAILURE, 

Department  of  Primary  Industries,  Brisbane  (Aus- 
tralia). 
A.  Diatloff. 

Queensl  J  Agr  Anim  Sci.  27  (3):  279-293.  Illus. 
1970. 

Identifiers:  Alkalinity,  Bean-D,  Failure,  Glycine- 
Max-D,  Inoculum,  Moisture,  Nodulation,  Pellet- 
ing, Relationship,  Rhizobium-Japonicum,  Rhizobi- 
um-Leguminosarum,  Rhizobium-Meliloti,  Seed, 
Selection,  Soil,  Soy,  Strain,  Temperature. 

Desiccation  of  nodule  bacteria  in  seed  inocula  was 
unlikely  in  soil  moist  enough  to  germinate  seed. 
Temperatures  in  the  seed  zone  differed  by  as 
much  as  9C  between  wet  and  dry  soil  in  mid- 
summer, 32C  being  the  maximum  recorded  in  wet 


soil.  Exposing  peat-inoculated  seed  to  40C  for  8  hr 
did  not  seriously  affect  nodulation  by  50  and  60 
deg  for  4  hr  did.  The  optimum  pH  for  growth  of 
Rhizobium  japonicum  strains  was  pH  6.0  with 
very  little  growth  at  pH  8.5  or  pH  9.0.  Strains  of  R. 
meliloti,  R.  leguminosarum,  and  R.  japonicum 
(serotype  135)  showed  a  I.igher  tolerance  to  al- 
kalinity in  survival  tests  than  did  other  random 
strains  of  R.  japonicum.  Seed  pelleting  with  acidic 
materials  gave  better  nodulation  than  with  alkaline 
materials,  lime  having  a  suppressing  effect.  Soil 
temperatures,  although  not  the  main  cause,  could 
lead  to  nodulation  failure  when  coupled  with  soil 
alkalinity  influences.  Rhizobium  strain  selection  in 
the  field,  higher  inoculum  levels  and  seed  pelleting 
were  the  most  promising  approaches  to  its  solu- 
tion.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03428 


TOP  WILTING  IN  ASPARAGUS, 

Research  Station  for  Outdoor  Vegetable  Growing 
in  the  Netherlands,  Alkmaar. 
J.  M.  M.  Van  Bakel,  and  Josephina  J.  A.  Kerstens. 
Neth  J  Plant  Pathol.  77  (2):  55-59.  Illus.  1971. 
Identifiers:  Asparagus-Officinalis-M,  Holding,  In- 
dex, Top,  Wilting. 

Wilting  and  dying  off  of  young  shoots  of  the  '2nd 
flush'  of  asparagus  are  typical  symptoms  of  one  of 
the  soil-borne  diseases  of  this  crop.  Fungi  could 
not  be  isolated  from  these  shoots.  A  positive  cor- 
relation was  found  between  an  increase  of  the  pF- 
value  water  holding  index  of  the  soil  and  the  oc- 
currence of  'top-wilting. '-Copyright  1971,  Biolog- 
ical Abstracts,  Inc. 
W72-03429 


SOIL  LANDSCAPES  AND   POTENTIAL  LAND 
USE  IN  THE  CENTRAL  PLAIN, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Bangkok  (Thailand). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-03445 


ADVANCE  OF  IRRIGATION  WATER  ON  THE 
SOIL  SURFACE  IN  RELATION  TO  SOIL  INFIL- 
TRATION RATE:  A  MATHEMATICAL  AND 
LABORATORY  MODEL  STUDY, 

For  primary  bibliographic  entry  see  Field  02G. 
W72-03446 


WATER    MOVEMENT    IN    WELL    DRAINED 
VOLCANIC  ASH  SOILS, 

Hokkaido  National  Agricultural  Experiment  Sta- 
tion, Sapporo  (Japan). 
For  primary  bibliographic  entry  see  Field  02G. 

W72-03447 


EVAPORATION  AND  PRECIPITATION 

POTENTIAL  AND  WATER  BALANCE  IN  THE 
STATE  OF  CEARA, 

Escola    Agron.,    Univ.    Fed.    Ceara    Fortaleza, 

Ceara,  Braz. 

Zairo  RamosSilva. 

Bol  Cearense  Agron.  10:  47-51.  Illus.  1969.  English 

summary. 

Identifiers:  Balance,  Brazil,  Ceara,  Evaporation, 

Potential,  Precipitation. 

The  soil  was  considered  as  a  reservoir  of  water 
with  a  capacity  of  125  mm  for  crops.  The  analysis 
of  the  results  indicates  the  water  availability  for 
crops  in  each  of  7  counties. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03448 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  of  Water  on  the  Surface 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


SEEPAGE  BENEATH  HOOVER  DIKE, 
SOUTHERN  SHORE  OF  LAKE  OKEECHOBEE, 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 
F.W.Meyer. 

Florida  Bureau  of  Geology  Report  of  Investiga- 
tions No  58, 1971. 98  p,  41  fig,  9  tab,  39  ref. 

Descriptors:    *Underseepage,    *Dikes,    "Lakes, 

•Water  levels,  Florida,  Reservoir  leakage,  Water 

users,  Flood  protection,  Hydraulics,  Flow  nets, 

Canals,  Transmissivity,  Groundwater  movement, 

Aquicludes. 

Identifiers:    "Lake    Okeechobee    (Fla),    Hoover 

Dike,  Everglades. 

Future  water  needs  in  southern  Florida  call  for  an 
increase  in  the  storage  capacity  of  Lake 
Okeechobee.  Seepage  from  the  lake  is  expected  to 
increase  as  a  result  of  raising  the  lake  level.  To 
describe  the  manner  in  which  seepage  occurs  and 
to  develop  a  relation  between  the  lake  level  and 
water  levels  landward  of  the  Hoover  Dike,  inten- 
sive studies  were  made  so  that  predictions  can  be 
made  of  seepage  at  a  lake  level  2.5  ft  higher  than 
the  existing  level.  At  five  sites  along  the  southern 
shore  of  Lake  Okeechobee  between  the 
Caloosahatchee  Canal  and  the  St.  Lucie  Canal 
seepage  occurs  chiefly  through  beds  of  shell  and 
limestone  which  underlie  the  dike  at  shallow 
depth.  Seepage  rates  range  from  about  0.1  to  0.9 
cfs  per  mile  per  foot  of  head  across  the  dike. 
Seepage  beneath  the  50-mile  length  of  dike  should 
increase  from  22  to  50  cfs  if  the  average  stage  of 
the  lake  is  raised  from  14  to  16.5  feet.  Most  of  the 
seepage  from  the  lake  can  be  controlled  by 
properly  spaced  toe  ditches  which  would  intercept 
the  seepage  and  return  it  to  the  lake.  (Lang-USGS) 
W72-02954 


CHANGES  IN  WATER  QUALITY  PARAME- 
TERS OF  RESERVOIRS  DURING  REGULATED 
FLOW  CONDITIONS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-02972 


THE  PROBLEM  OF  PASTURE  AND  FOREST 
LIMITS  IN  THE  LIGHT  OF  RECENT  VIEWS 
ON  MANAGEMENT  OF  MOUNTAINOUS 
LANDS, 

Polish  Academy  of  Sciences,  Warsaw.  Section  on 

Agricultural  and  Forestry  Service. 

Jan  Kielpinski. 

Postepy  Nauk  Roln.  17  (5):  67-75.  Illus.  1970. 

Identifiers:   Fertilization,   Forest,   Lands,   Light, 

•Management,  Minerals,  Mountainous,  *Pasture, 

Recent,  Views. 

From  a  hydrological  standpoint  one  of  the  prin- 
cipal purposes  of  forests  and  grasslands  in  moun- 
tainous regions  is  to  assure  sufficient  water  sup- 
plies to  cover  requirements  of  the  country.  Forests 
and  their  distribution  in  mountainous  regions  are 
principally  responsible  for  water  conditions;  grass- 
lands are  of  somewhat  lesser  importance.  In  view 
of  the  danger  of  denudation  of  arable  lands,  these 
should  be  converted  into  grasslands  wherever 
possible,  and  mountain  pastures  afforested.  In 
converting  arable  lands,  the  problem  of  proper  or- 
ganic-mineral fertilization  of  grasslands  must  be 
considered.  Techniques  of  such  fertilization  are 
given.  Biological  transformation  of  mountainous 
regions  requires  cooperation  of  a  number  of  spe- 


cialists,   such    as    hydrologists,    foresters,    soil 
scientists,  economists,  zootechnicians  and  grass- 
land specialists. -Copy right  1971,  Biological  Ab- 
stracts, Inc. 
W72-03026 


THE  WATER-LEVEL  REGIME  AND  ITS  ROLE 
IN  THE  OPERATION  OF  THE  KAMA  RESER- 
VOIR (UROVENNYY  REZHIM  I  YEGO  ROL'  V 
PROTSESSAKH  FORMntOVANIYA  KAM- 
SKOGO  VODOKHRANILISHCHA), 
Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 

N.  B.  Sorokina,  and  Yu.  M.  Matarzin. 
In:  Voprosy  formirovaniya  vodokhranilishch  i  ikh 
vliyaniya  na  prirodu  i  khozyaystvo;  Perm,  USSR, 
p  9-26,  1970.  10  fig,  3  photo,  5  tab,  7  ref. 

Descriptors:  'Reservoirs,  *Reservoir  operation, 
•Reservoir  storage,  *Reservoir  stages,  *Water 
level  fluctuations,  Water  levels,  Streamflow, 
Regulated  flow,  Regulation,  Ice,  Seasonal, 
Navigation,  Probability. 

Identifiers:  *USSR,  Perm  Oblast,  Kama  River, 
Kama  Reservoir,  Reservoir  regulation. 

Water-level  regime  characteristics  of  the  Kama 
Reservoir  (Perm  Oblast)  were  examined  in  relation 
to  the  regulation  of  streamflow  by  the  hydroelec- 
tric powerplant  and  in  connection  with  updating 
plans  for  its  operation.  Emphasis  is  placed  on  the 
need  for  a  detailed  analysis  of  water-level  fluctua- 
tions to  determine  the  effects  of  reservoir  regula- 
tion on  changes  in  the  natural  conditions  of  the  ad- 
jacent area  and  on  downstream  navigation.  Analy- 
sis of  the  water-level  regime  of  the  reservoir  for 
the  period  of  operation  1956-1968  is  based  on 
records  furnished  by  the  Perm  Hydrometeorologi- 
cal  Observatory.  (Josefson-USGS) 
W72-03073 


EFFECT  OF  THE  KAMA  RESERVOIR  ON 
GRASSY  VEGETATION  IN  THE  HIGH  WATER- 
-TABLE  ZONE  (VLIYANIYE  KAMSKOGO 
VODOKHRANILISHCHA  NA  TRAVYANUYU 
RASTITEL'NOST'  ZONY  PODTOPLENIYA), 
Perm  State  Univ.  (USSR).  Lab.  of  Water  Manage- 
ment Research. 

N.  B.  Sorokina,  M.  M.  Danilova,  and  Yu.  M. 
Matarzin. 

In:  Voprosy  formirovaniya  vodokhranilishch  i  ikh 
vliyaniya  na  prirodu  i  khozyaystvo;  Perm,  USSR, 
p  85-96,  1970.  3  fig,  6  photo,  2  tab,  17  ref. 

Descriptors:  *Vegetation,  'Grasslands,  'Grasses, 
♦Water  table,  "Reservoirs,  Reservoir  construc- 
tion, Groundwater,  Soils,  Shore-line  cover, 
Legumes,  Clovers,  Fescues,  Orchardgrass, 
Biuegrasses,  Mosses,  Cattails,  Marsh  plants, 
Summer. 

Identifiers:  "USSR,  Perm  Oblast,  Udmurt  ASSR, 
Kama  River,  Kama  Reservoir,  Geobotany, 
Hygrophytes,  Mesophytes,  Sedges,  Rushes, 
Meadowgrass. 

The  formation  of  phytocoenoses  under  the  in- 
fluence of  the  Kama  Reservoir  (Perm  Oblast)  was 
examined  to  determine  the  direction  of  develop- 
ment of  grassy  vegetation  in  a  high  water-table 
zone  of  a  reservoir.  The  width  of  the  zone  of  in- 
fluence of  the  Kama  Reservoir  on  grassy  vegeta- 
tion depends  upon  the  structure  of  the  valleys  of 
the  Kama  River  and  of  its  tributaries  and  is  deter- 
mined by  the  depth  of  groundwater  occurrence 
and  by  the  mechanical  properties  and  water-lifting 
capacity  of  the  soils.  The  influence  of  the  reservoir 
is  particularly  evident  on  low  banks  which  have  a 
high  water  table.  Two  clearly  distinguishable  sub- 
zones  within  the  zone  of  influence  of  the  reservoir 
were  identified:  (1)  a  subzone  of  strong  influence 
where  the  depth  to  the  groundwater  table  is  0-80 
cm;  and  (2)  a  subzone  of  moderate  influence 
where  the  depth  to  the  groundwater  table  is  80-150 
cm.  Hygrophytes  and  hygromesophytes  are 
predominant  in  the  subzone  of  strong  influence, 
while  mesophytes,  hygromesophytes  and,  occa- 
sionally, hygrophytes  are  common  in  the  subzone 


of  moderate  influence.  No  noticeable  change  i 
the  character  of  the  grassy  vegetation  was  ot 
served  when  the  depth  to  the  groundwater  wa 
greater  than  150  cm.  A  high  yield  of  legumes  an 
grasses  in  the  subzone  of  moderate  influenc 
makes  it  possible  to  plant  here  Trifoliui 
hybridum,  Trifolium  pratense,  Lathyrus  pratensii 
Festuca  pratensis  Huds.,  Phleum  pratense,  an 
Dactylis  glomerata.  (Josefson-USGS) 
W72-03074 


FORMATION  OF  SHALLOW-WATER  AREA 
IN  KAMA  RIVER  RESERVOHtS  (FOI 
MIROVANIYE  MELKOVODIY  KAMSKIK 
VODOKHRANILISHCH), 

Perm  State  Univ.  (USSR).  Lab.  of  Water  Managi 

ment  Research. 

Yu.  M.  Matarzin,  and  N.  B.  Sorokina. 

In:  Voprosy  formirovaniya  vodokhranilishch  i  ill 

vliyaniya  na  prirodu  i  khozyaystvo;  Perm,  USSI 

p  46-63, 1970.  3  fig,  3  photo,  8  tab,  24  ref,  append. 

Descriptors:  "Bodies  of  water,  "Reservoir 
"Shallow  water,  Shoals,  Islands,  Shores,  Abr: 
sion,  Aggradation,  Aquatic  environment,  Aquat 
plants,  Navigation. 

Identifiers:  "USSR,  Perm  Oblast,  Udmurt  ASS1 
Kama  River,  Kama  Reservoir,  Votkinsk  Rese 
voir,  Coves. 

The  characteristics  of  shallow-water  areas  in  tl 
Kama  Reservoir  (Perm  Oblast)  and  in  the  Vc 
kinsk  Reservoir  (Udmurt  ASSR),  both  on  tl 
Kama  River,  were  examined  to  describe  and  cla 
sify  their  long-term  dynamics  of  evolution  undi 
the  influence  of  hydrodynamic  and  geodynam 
factors.  The  shallow-water  portion  of  the  area 
the  Kamsk  and  Votkinsk  Reservoirs  is  19.3%  ai 
14.3%,  respectively.  Three  types  of  shallo 
waters,  based  on  their  location,  were  identifie 
(1)  shallow  water  in  coves;  (2)  shallow  water  ne 
island  shorelines;  and  (3)  shallow  water  in  opi 
areas.  The  area  of  shallow  water  in  the  upper  real 
of  the  Kama  Reservoir  is  119.2  sq  km  and  is  di 
tributed  as  follows:  40.3  sq  km  in  coves;  14.7  ! 
km  near  islands;  and  64.2  sq  km  in  open  areas.  Tl 
extent  of  the  shallow-water  area  in  coves  of  tl 
middle  reach  is  the  same  as  that  in  the  upper  reac 
while  the  shallow-water  area  near  islands  and 
open  stretches  decreases  1.5-  to  2-fold.  In  tl 
lower  reach  of  the  reservoir  shallow  water  is  foul 
only  in  coves  (8.3  sq  km).  Shallow-water  distrib 
tion  in  the  Votkinsk  Reservoir  is  different  fro 
that  in  the  Kama  Reservoir  and  may  be  explain 
by  the  characteristics  of  the  river  valley  structui 
All  three  types  of  shallow  water  are  found  in  t 
upper,  middle,  and  lower  reaches  of  this  reservo 
The  influence  of  its  surrounding  shoreline  is  mc 
apparent  in  the  shallow  water  of  coves,  less  so 
the  shallow  water  near  islands,  and  least  appare 
in  the  shallow  water  of  open  areas.  (Josefsc 
USGS) 
W72-03076 


PROBLEMS  OF  RESERVOIR  MORPHOMETI 
AND  ZONATION  (VOPROSY  MORFOMETRI 
RAYONIROVANIYA  VODOKHRANILISHCH) 

Perm  State  Univ.  (USSR).  Lab.  of  Water  Manaf 

ment  Research. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03077 


SOME  EFFECTS  OF  TRINCHERAS  ON  SMA1 
RIVER  BASIN  HYDROLOGY, 

Indiana  State  Univ.,  Terre  Haute,  Dept.  of  Ge< 

raphy  and  Geology. 

H.  W.  Dennis,  and  E.  C.  Griffin. 

Journal  of  Soil  and  Water  Conservation,  Vol  : 

No  6,  p  240-242,  November-December  1971.  3  f 

10  ref. 

Descriptors:  "Watershed  management,  "Wa 
resources  development,  "Water  storage,  "Droui 
tolerance,  "Mexico,  Water  supply,  Wa 
shortage,  Dams,  Reservoirs,  Retention,  Surfs 
waters,  Groundwater  recharge,  Irrigatu 
Agriculture,  Livestock. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Groundwater  Management — Group  4B 


Identifiers:  'Trincheras. 

In  1965  the  Unidad  Industrials  Forestal  (UIF)  in 
Mexico  built  a  series  of  trincheras  across  the  ar- 
royitos  (small  washes)  draining  the  Pompa  basin. 
rhe  Pompa  basin,  one  of  several  basins  located  on 
the  Mesa  del  Huracan,  attains  an  altitude  of  7,540 
feet  and  is  connected  to  the  Rio  Largo,  325  feet 
i>elow,  by  the  narrow  Arroya  Pompa.  The 
trincheras  generally  impound  water  through  the 
winter  months,  November  to  early  March.  By  late 
March  seepage  and  evaporation  reduce  the  water 
supply,  and  by  mid-April  only  the  largest  im- 
poundments contain  water.  Unless  some  precipita- 
tion is  received,  all  are  dry  by  May.  The  Pompa 
basin  contains  30  acres  of  cultivated  land  and  46 
acres  of  uncultivated  mixed  grazing  and  timber 
land.  Much  of  the  land  now  cultivated  was  un- 
plantable  until  UIF  constructed  trincheras. 
Trincheras  were  placed  in  the  Pompa  basin  to  sta- 
bilize and  prolong  runoff,  to  raise  the  groundwater 
level,  and  to  provide  a  more  permanent  flow  of 
water  in  the  Rio  Largo.  The  reservoirs  behind  the 
trincheras  provide  a  water  supply  for  livestock. 
(Woodard-USGS) 
W72-03160 


OUTLET  TRANSITIONS  WITH  TRIANGULAR- 
-SHAPED  BAFFLES, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-03191 


HERBICIDAL  TREATMENT  EFFECT  OF  2,4-D 
ON  CARBOHYDRATE  LEVELS  OF  ALLIGA- 
TORWEED, 

Agricultural  Research  Service,  Fort  Lauderdale, 

Fla.  Plantation  Field  Lab. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-03225 


EXPERIMENTAL  CATCHMENTS  AID  IN- 
TERPRETATION OF  A  MORE  EXTENSIVE 
FLOOD  NETWORKS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03272 


THE  TRANSFER   VALUE   OF  INFORMATION 
COLLECTED  ON  REPRESENTATIVE  BASINS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03275 


PROGRESS  IN  APPLICATION  OF  NUCLEAR 
TECHNIQUE  IN  GEOPHYSICS,  MINING,  AND 
HYDROLOGY  IN  POLAND, 
Institute  of  Nuclear  Physics,  Krakow  (Poland); 
and  Institute  of  Nuclear  Techniques,  Krakow  (Po- 
land). 

For  primary  bibliographic  entry  see  Field  07B. 
W72-03318 


EURASIAN        WATERMILFOIL:        A        NEW 
MENACE  TO  OKLAHOMA  WATERS, 

Oklahoma  Dept.  of  Wildlife  Conservation,  Caddo. 

Ron  Jarman. 

Proc  Okla  Acad  Sci.  49:  171-174.  1970. 

Identifiers:        Control,        Eurasian,        Menace, 

Myriophyllum-Spicatum-D,      New,      Oklahoma, 

Watermilfoil-D. 

The  recent  spread  of  the  exotic  plant,  Myriophyl- 
lum  spicatum,  has  created  great  concern  for  the 
water  resources  of  the  eastern  USA.  During  1968, 
4  populations  of  this  plant  were  identified  in  both 
major  watersheds  in  Oklahoma.  Recommenda- 
tions are  given  for  attacking  this  problem. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-03412 


SOIL  LANDSCAPES  AND  POTENTIAL  LAND 
USE  IN  THE  CENTRAL  PLAIN, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Bangkok  (Thailand). 

W.  VanDerKevie. 

Thai  J  Agric  Sci.  3  (1):  1-12.  Illus.  Map.  1970. 

Identifiers:  Central,  Control,  Cropping,  Double, 

Irrigation,   Land,   Landscapes,   Plain,   Potential, 

Rice-M,  Soil,  Thailand. 

The  soils  in  the  Central  Plain  of  Thailand  can  be 
classified  into  7  broad  groups  in  regard  to  age, 
parent  material  and  soil  development.  Only  a  very 
limited  area  is  suitable  for  a  double  cropping  pat- 
tern with  rice  in  the  rainy  season  and  upland  crops 
in  the  dry  season.  Out  of  a  total  irrigable  area  of  13 
million  rai  only  about  1  million  rai  or  8%  have  a 
potential  for  this  type  of  double  cropping  and  even 
of  this  area  a  large  part  may  give  serious  problems 
due  to  water-logging.  The  potential  for  increased 
rice  production,  however,  is  very  great  and  rice 
yields  could  be  multiplied  many  times  by  improv- 
ing water  control  in  the  rainy  season  and  providing 
irrigation  for  a  2nd  rice  crop  in  the  dry  season.- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03445 


TREES  AND  STREAMS:  THE  EFFICIENCY  OF 
BRANCHING  PATTERNS, 

Geological  Survey,  Washington,  D.C. 
LunaB.  Leopold. 

JTheorBiol.  31  (2):  339-354.  Illus.  1971. 
Identifiers:  Branching,  Patterns,  Streams,  Trees. 

Extending  the  analysis  of  branching  patterns  of 
the  drainage  net  of  rivers,  originated  by  Horton, 
the  relation  of  average  numbers  and  lengths  of  tree 
branches  to  size  of  branch  was  investigated.  Size 
of  branch  was  defined  by  branch  order,  or  its  posi- 
tion in  the  hierarchy  of  tributaries.  It  was  found 
that,  as  in  river  drainage  nets,  there  is  a  definite 
logarithmic  relation  between  branch  order  and 
lengths  and  numbers.  This  definite  relation  is 
quantitatively  comparable,  within  limits,  among 
river  networks,  tree  branching  systems,  and 
several  random-walk  models  in  both  2  and  3 
dimensions.  Such  a  relation  appears  to  be  the  most 
probable  under  the  applicable  constraints. 
Moreover  the  most  probable  arrangement  appears 
to  minimize  the  total  length  of  all  stems  in  the 
branching  system  within  other  constraints  and  so, 
to  that  extent,  achieves  a  certain  efficiency. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03483 


4B.  Groundwater  Management 


GEOLOGY  AND  WATER  RESOURCES  OF  BON 
HOMME  COUNTY,  SOUTH  DAKOTA,  PART  II; 
WATER  RESOURCES, 

Geological  Survey,  Huron,  S.  Dak. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03153 


WATER-LEVEL  CHANGES  IN  THE  PERMIAN 
CAPITAN  AQUIFER,  EDDY  AND  SOUTHERN 
LEA  COUNTIES,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  N.  Mex. 

W.  L.  Hiss. 

New    Mexico    Professional    Engineer,    p    16-22, 

November  1971.  4  fig,  1  tab,  12ref. 

Descriptors:  *Water  level  fluctuations,  'Ground- 
water, *Aquifer  characteristics,  'New  Mexico, 
•Observation  wells,  Aquifers,  Withdrawal,  Draw- 
down, Oil  industry,  Water  quality,  Geology,  Oil 
fields,  Geologic  controls,  Hydrologic  aspects. 
Identifiers:  'Capitan  aquifer  (N.  Mex),  Eddy 
County  (N.  Mex). 

Twelve  observation  wells  were  monitored  in  the 
Permian  Capitan  aquifer  in  Eddy  and  southern  Lea 
Counties,  New  Mexico  to  determine  the  effects  of 
fluid  production  from  this  aquifer  and  from  rocks 
hydraulically  connected  with  this  aquifer.  Very 


small  net  changes  in  the  water  levels,  generally 
due  to  climatic  and  water-use  conditions  in  the 
Pecos  River  valley,  have  been  noted  in  seven  wells 
in  Eddy  County  over  a  3-  to  4-year  period.  How- 
ever, the  water  levels  in  five  wells  in  southern  Lea 
County  have  declined  from  53  to  84  feet  during  the 
period  1967  to  1970.  This  is  due  to  (1)  the 
withdrawal  of  water  from  the  Capitan  aquifer  in 
Lea  County,  New  Mexico  and  Ward  and  Winkler 
Counties,  Texas  in  connection  with  operations  as- 
sociated with  the  secondary  recovery  of  oil,  and 
(2)  the  production  of  petroleum  and  associated 
waste  water  from  formations  of  Permian 
(Guadalupe)  age  that  are  hydraulically  connected 
to  the  Capitan  aquifer  in  this  same  area. 
(Woodard-USGS) 
W72-03155 


TUNNELS  AND  DIKES  OF  THE  KOOLAU 
RANGE,  OAHU,  HAWAII,  AND  THEIR  EF- 
FECT ON  STORAGE  DEPLETION  AND  MOVE- 
MENT OF  GROUND  WATER, 

Geological  Survey,  Washington,  D.C. 

G.  T.  Hirashima. 

Available  from  GPO,  Washington,  D.C.  20402  25 

cents.    Geological    Survey    Water-Supply    Paper 

1999-M,  1971.21  p,  8  fig,  5tab,4ref. 

Descriptors:  'Groundwater  movement,  'Im- 
pounded waters,  'Water  storage,  'Tunnels, 
'Hawaii,  Dikes,  Reservoirs,  Groundwater, 
Groundwater  recharge,  Water  yield,  Hydrologic 
data,  Dewatering,  Geology,  Hydrogeology. 
Identifiers:  Oahu  (Hawaii),  Koolau  Range. 

Groundwater  impounded  by  dikes  in  the  Koolau 
Range  is  a  major  source  of  water  for  the  island  of 
Oahu,  Hawaii,  and  many  tunnels  have  been  bored 
into  the  range  to  develop  it.  All  water-development 
tunnels,  except  Waihee  tunnel,  have  depleted 
storage  in  the  rocks  they  penetrate  and  are  now 
discharging  at  rates  that  are  but  fractions  of  the 
rates  possible  at  full  storage.  Rocks  above  the 
floor  of  the  water-development  part  of  Waihee 
tunnel  have  never  been  completely  dewatered,  and 
storage  can  be  manipulated  by  regulating  outflow. 
Thus,  storage  for  this  tunnel  can  be  increased  dur- 
ing periods  of  low  demand  and  discharged  at  high 
rates  during  periods  of  high  demand.  Mathematical 
analysis  of  the  flow-recession  curve  of  Waihee 
tunnel  shows  that  (1)  its  recession  constant  is 
0.00401,  (2)  net  storage  (exclusive  of  recharge)  is 
2,200  million  gallons  (6,800  acre-feet),  and  (3)  ini- 
tial discharge  from  full  storage  would  be  about  19 
million  gallons  per  day.  Analysis  of  flow-recession 
curves  for  Waiahole  ditch  tunnel  (main  bore)  and 
Haiku  tunnel  shows  that  these  tunnels  have 
drainage  characteristics  that  are  similar  to  those  of 
Waihee  tunnel.  (Woodard-USGS) 
W72-03162 


EFFECTS  OF  IRRIGATION  ON  STREAMFLOW 
IN  THE  CENTRAL  SAND  PLAIN  OF  WISCON- 
SIN, 

Geological      Survey,      Madison,      Wis.      Water 

Resources  Div. 

E.  P.  Weeks,  and  H.  G.  Stangland. 

Geological  Survey  Open-file  Report,  1971.  113  p, 

19  fig,  16tab,56ref. 

Descriptors:  'Water  resources  development,  'En- 
vironmental effects,  'Water  balance,  'Hydraulic 
budget,  'Wisconsin,  Groundwater,  Streamflow, 
Groundwater  recharge,  Water  users,  Irrigation, 
Recreation,  Withdrawal,  Water  level  fluctuations, 
Water  table,  Hydrogeology,  Pumping,  Aquifers, 
Surface-groundwater  relationships,  Hydrologic 
data. 
Identifiers:  'Wisconsin  (Central  sand-plain). 

Development  of  groundwater  for  irrigation  affects 
streamflow  and  water  levels  in  the  sand-plain  area 
of  central  Wisconsin.  This  study  inventories 
present  development  of  irrigation  in  the  sand-plain 
area,  assesses  potential  future  development,  and 
estimates  the  effects  of  irrigation  on  streamflow 
and    groundwater    levels.    Outwash,    the    main 
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aquifer,  supplies  water  to  about  300  irrigation 
wells  and  maintains  relatively  stable  flow  in  the 
streams  draining  the  area.  The  saturated  thickness 
of  these  deposits  is  more  than  100  feet  over  much 
of  the  area  and  is  as  much  as  180  feet  in  bedrock 
valleys.  The  permeability  of  the  outwash  ranges 
from  about  1,000  gpd  per  square  foot  to  about 
3,800  gpd  per  square  foot.  Specific  capacities  of  ir- 
rigation wells  range  from  14  to  157  gpm  per  foot  of 
drawdown.  Annual  streamflow  in  the  area  is 
sustained  mainly  by  groundwater  and  its  seasonal 
distribution  is  fairly  uniform.  Water  levels  in  the 
headwater  area  are  drawn  down  both  locally  near 
pumping  wells  and  regionally  over  the  headwater 
area.  Local  drawdowns  are  insufficient  to  cause 
excessive  well  interference  among  irrigation  wells 
as  long  as  the  wells  are  spaced  one-eighth  mile  or 
more  apart.  Areally,  water  levels  are  drawn  down 
by  pumping  for  irrigation  by  about  0.5  foot  during 
the  summer,  as  compared  to  a  2-  to  3-foot  natural 
decline  for  the  same  period.  Long-term  declines  in 
water  levels  are  greatest  in  the  major  groundwater 
divide  area,  where  they  would  be  about  2-3  feet  at 
the  present  level  of  development.  (Woodard- 
USGS) 
W72-03165 


HYDROGEOLOGIC  CONSIDERATIONS  IN 
LIQUID  WASTE  DISPOSAL,  WITH  A  CASE 
STUDY  IN  SOUTHEASTERN  WISCONSIN, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-03181 


EXTRAPOLATION  OF  RESULTS  ABOUT 
WATERLEVEL  CHANGES  IN  FISSURED  CAR- 
BONATE ROCKS, 

Research  Institute  for  Water  Resources  Develop- 
ment, Budapest  (Hungary). 
For  primary  bibliographic  entry  see  Field  02F. 
W72-03276 


SELECTED        ENVIRONMENTAL        STUDIES 
USING  RADIOACTIVE  ISOTOPES, 

Atomic  Energy  Research  Establishment,  Harwell 

(England);  and  Water  Resources  Board,  Reading 

(England). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03336 


GASOLINE  IN  GROUNDWATER  IN  LOS  AN- 
GELES COUNTY, 

California  Inst,  of  Tech.,  Pasadena. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03353 
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EROSION  OF  TUARES  SOILS  IN  ALGERIA 
(OSOBENNOSTI  EROZII  POCHV  TUARES  V 
ALZHIRE), 

Tadzhik  Scientific  Research  Inst,  of  Soil  Science, 

Dushambe(USSR). 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03071 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


PRECIPITATION  OF  HEAVY  METALS  FROM 
NATURAL  AND  SYNTHETIC  ACIDIC  AQUE- 
OUS SOLUTIONS  DURING  NEUTRALIZATION 
WITH  LIMESTONE, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-02956 


FISH  SPECffiS  DIVERSITY  INDICES  AS  IN- 
DICATORS OF  POLLUTION  IN  GALVESTON 
BAY,  TEXAS, 

North  Carolina   State  Univ.,  Raleigh.   Dept.   of 

Zoology. 

Timothy  J.  Bechtel,  and  B.  J.  Copeland. 

Contrib  Mar  Sci.  15:  103-132.  Illus.  1970. 

Identifiers:     Anchoa-Mitchilli,     Bay,     Biomass, 

Diversity,  *Fish,  Galveston,  "Indicators,  Indices, 

Pollution,  Species,  Texas. 

Fish  species  diversity  indices  (natural  bels/in- 
dividual)  calculated  for  both  fish  weights  and  num- 
bers from  trawl  collections  were  found  to  be  use- 
ful indicators  of  environmental  and  pollution 
stress  in  Galveston  Bay,  Texas.  Diversity  values 
ranged  from  2.2  in  the  Texas  City-Galveston  area 
to  0.02  in  the  Houston  Ship  Channel.  Thus  it  is 
demonstrated  that  the  concept  of  using  species 
diversity  to  indicate  adverse  water  quality  condi- 
tions is  applicable  to  the  higher  trophic  levels  of  an 
estuary.  Significant  differences  were  detected  in 
diversity  between  areas  of  the  bay  within  each 
sampling  period  except  in  winter  as  well  as 
between  seasons.  Also,  significant  differences 
between  the  weight  and  number  indices  existed, 
indicating  that  both  biomass  and  numbers  of  or- 
ganisms should  be  utilized  when  studying  the 
diversity  of  higher  trophic  levels.  Correlation  of 
diversity  with  percent  waste  water  indicated  that 
those  areas  receiving  the  greatest  amounts  of  ef- 
fluents and  toxic  materials  (up  to  86%  effluent  by 
volume)  exhibited  the  lowest  mean  annual  diversi- 
ties. Fish  diversity  in  the  Houston  Ship  Channel 
above  Baytown,  Texas  can  be  used  to  predict 
diversity  in  the  bay  because  of  the  linear  relation- 
ship between  distance  and  dilution  of  the  ship 
channel  effluent  (19%  effluent  by  volume  calcu- 
lated for  Bolivar  Roads).  Sampling  throughout  the 
system  indicated  that  the  fish  populations  could  be 
divided  into  somewhat  separate  communities, 
each  structured  as  a  response  to  environmental 
and  pollution  stress.  In  those  areas  receiving  the 
greatest  stress,  the  bay  anchovy,  Anchoa  mitchilli, 
was  the  dominant  species.  These  same  areas  also 
supported  the  fewest  numbers  of  large  in- 
dividuals.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03002 


APPLICATION  OF  THE  TECHNIQUE  OF 
SOLUBLE  ULTRAFILTRATING  MEMBRANES 
TO  THE  STUDY  OF  VIRUS  IN  THE  WASTE 
WATERS  OF  TANANARIVE, 

Institut  Pasteur,  Tananarive  (Madagascar). 

P.  Coulanges,  A.  Mayoux,  and  E.  R.  Brygoo. 

C  R  Seances  Soc  Biol  Filiales.  164  (7):  1672-1673. 

1970(1971). 

Descriptors:  'Membranes. 

Identifiers:     Filtrating,     Madagascar,     Soluble, 

Tananarive,  Technique,  Ultra,  Virus,  Waste. 

The  use  of  ultrafiltrating  membranes  soluble  in  al- 
ginate is  a  simple  and  efficient  method  for  in- 
vestigating virus  in  waste  waters.  Used  in 
Tananarive,  it  provided  43  in  100  positive  isola- 
tions—Copyright 1971 ,  Biological  Abstracts,  Inc. 
W72-03035 


COLORIMETRIC  DETERMINATION  OF  MAN- 
GANESE IN  ANOXIC  WATERS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
P.  G.  Brewer,  and  D.  W.  Spencer. 
Limnol  Oceanog.  16(1):  107-110.  1971. 
Identifiers:  Anoxic,  Colorimetric,  Determination, 
Manganese. 

In  the  reducing  environment  of  anoxic  basins  Mn 
(III)  over  (IV)  is  reduced  to  soluble  Mn  (II);  the 
deep  waters  of  the  Black  Sea  contain  up  to  500 
microgram  Mn  (II)/1,  about  100  times  the  oceanic 
average.  When  this  Mn  was  measured  with  formal- 
doxime,  color  development  was  erratic  if  the  re- 
agents were  added  separately.  Rapid  and 
reproducible  color  development  was  achieved  by 
using  a  mixed  ammonia/formaldoxime  reagent 
added   singly   to   the   sample.   Precipitation   was 


avoided  by  maintaining  the  pH  in  the  range  8.8-8.5 
No  interferences  from  sulfide  or  dissolved  salt 
were  observed.  A  small  correction  was  made  fc 
interference  due  to  Fe.  Dissolved  Mn  values  in  th 
Black  Sea  ranged  from  a  midwater  maximum  c 
460  microgram  Mn/1  to  250  microgram/1  in  dee 
water. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03048 


A  GC  METHOD  FOR  THE  DETERMINATIO] 
OF  NITROLITRIACETIC  ACID  IN  LAK 
WATER, 

Department   of   Energy,   Mines  and  Resources 

Burlington  (Ontario).  Canada  Centre  for  Inlan 

Waters. 

Y.  K.  Chau,  and  M.  E.  Fox. 

J  Chromatogr  Sci.  9  (5):  271-275.  Illus.  1971 . 

Identifiers:  Acetic-Acid,  Chromatographic,  Detei 

mination,  Gas,  Lake,  Method,  Nitrilotri. 

A  GC  (gas  chromatographic)  method  of  determin; 
tion  of  nitrilotriacetic  acid  (NTA)  in  lake  water  < 
microgram  level  is  described.  The  NTA  is  fir 
concentrated  or  anion  exchange  resin,  eluted  wit 
formic  acid  and  followed  by  propyl  esterificatioi 
The  method  is  sensitive,  specific  and  free  from  th 
interferences  of  metals  and  common  fatty  an 
amino  acids.  The  sensitivity  of  the  method  is  in  th 
order  of  0.01  microgram  (injected)  under  norm, 
instrumental  operation  conditions.  NTA  ha 
recently  been  proposed  as  a  partial  substitute  fc 
polyphosphate  in  detergent  formulation. -Copj 
right  1971 ,  Biological  Abstracts,  Inc. 
W72-03051 


A  SUBMERSIBLE  SELF-CONTAINED  WATE 
QUALITY  METER, 

Plessey  Co.,  Ltd.,  Ilford  (England).  Environmei 

tal  Sensor  Div. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03130 


INFLUENCE  OF  MINERALOGY  AN 
MICROORGANISMS  ON  IRON  AND  SULFID 
CONCENTRATIONS  IN  GROUNDWATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-03147 


CHEMISTRY   OF   NATURAL   WATERS   -   V 
CLASSIFICATION  OF  WATERS, 

National    Inst,    for    Water    Research,    Congeli 

(South  Africa).  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-03168 


THE  BIOASSAY  OF  WATER  POLLUTANT 
WITH  CULTURED  MAMMALIAN  CELL! 
PART  II, 

Rhode  Island  Univ.,  Kingston.  Water  Resource 

Center. 

H.  W.  Fisher. 

Available  from  the  National  Technical  Inform: 

tion  Service  as  PB-205  775,  $3.00  in  paper  cop; 

$0.95     in     microfiche.     Rhode     Island     Wati 

Resources  Center,  Kingston,  Completion  Repo 

(N.D.),  17  p,  7  fig.  OWRR  A-030-RI  (1). 

Descriptors:    *Bioassay,    Pollutants,    'Toxicit; 
Rotenone,  Copper,  Chromium,  'Pollutant  identif 
cation,  'Metals. 
Identifiers:  'Mammalian  cells,  Zinc,  Cadmium. 

The  increasing  problem  of  environmental  coi 
tamination  by  chemicals  has  suggested  the  potei 
tial  usefulness  of  a  cell  bioassay  system  permittir 
the  rapid  screening  of  the  toxicological  propertu 
of  chemicals  under  standardized  conditions.  Usui 
quantitative  methods  of  mammalian  cell  culture, 
series  of  preliminary  investigations  were  carrie 
out  on  a  selected  group  of  toxic  chemicals.  Thes 
studies  demonstrated  that  the  toxicity  of  all  chem 
cals  investigated  could  be  determined  with  suff 
cient  precision  and  sensitivity  to  establish  a  uniqi 
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lative  toxicity  for  each  chemical  and  to  permit  an 
lalysis  of  the  kinetics  of  toxic  action.  In  this  stu- 
,  bovine  ovary  cells  plated  into  petri  dishes  were 
posed  to  varying  concentrations  of  rotenone, 
Idmium,  zinc,  copper,  chromium,  and  NTA  con- 
wously  for  7-9  days.  The  relative  plating  effi- 
ency  was  determined  and  titration  curves  were 
.nstructed.  In  the  kinetic  phase  of  this  study,  at- 
ched  cells  were  exposed  to  single  concentrations 
the  toxic  chemical  for  varying  time  intervals 
id  the  relative  plating  efficiency  followed  as  a 
nction  of  exposure  time.  The  log  of  the  surviving 
:11  fraction  was  plotted  against  exposure  time  giv- 
g  classical  survival  curves. 
'72-03178 

rUDIES  ON  ALGAE  FROM  EUTROPHIC  AND 
LIGOTROPHIC  WATERS  AND  THEIR  USE  IN 
HE  BIO-ASSAY  OF  WATER  QUALITY, 

[ichigan   State   Univ.,   East  Lansing.   Dept.   of 

otany  and  Plant  Pathology. 

rian  Moss. 

vailable  from  the  National  Technical  Informa- 

on  Service  as  PB-205  805,  $3.00  in  paper  copy, 

0  95  in  microfiche.  Project  Completion  Report  1 1 

.OWRRA-034-MICHU). 

•escriptors:  Algae,  'Nutrient  requirements, 
iioassay,  Eutrophication,  Oligotrophy,  Lakes, 
lichigan,  Bicarbonates,  Iron,  Phosphorus, 
litrogen,  Water  quality. 

he  nutrition  of  several  species  of  algae  found  in 
utrophic  and  oligotrophic  lakes  and  the  useful- 
ess  of  these  algae  in  bio-assays  for  detecting 
imiting  nutrients  in  natural  waters  were  in- 
estigated.  The  roles  of  bicarbonate,  pH, 
nonovalent  and  divalent  cations,  phosphorus, 
litrogen  and  iron  are  discussed.  (Bahr-Michigan) 
V72-03183 


ESTIMATING  EUTROPHIC  POTENTIAL  OF 
>OLLUTANTS, 

vlonsanta  Co.,  St  Louis,  Mo;  and  Washington 
Jniv.,  St  Louis,  Mo.  Dept.  of  Environmental  and 
Sanitary  Engineering.  „...„-»-, 

cor  primary  bibliographic  entry  see  Field  05L . 
iV72-032!8 


hydrodynamic  test  facilities.  Bacterial 
polysaccharides  were  more  effective  than 
seaweed  extract  at  low  concentrations  for  friction 
reduction,  but  both  were  much  less  effective  than 
synthetic  polymers.  Turbulent-flow  f rictional  mea- 
surements were  found  to  be  sensitive  for  detec- 
tion, measurement,  and  partial  characterization  of 
long-chain  polymers.  The  friction-reduction 
technique  is  a  rapid  and  effective  procedure  for 
the  detection  and  quantification  of  long-chain 
polymers.  (Jones-Wisconsin) 
W72-03220 


INFLUENCE  OF  ORGANIC  MATTER  ON 
SOME  CHARACTERISTICS  OF  AQUATIC 
SOILS, 

Auburn  Univ.,  Ala.  Agricultural  Experiment  Sta- 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03223 


IRON-59  AS  A  SOLIDS  TRACER  IN  AQUEOUS 
SUSPENSIONS, 

Robert  S.  Kerr  Research  Center,  Ada.  Okla. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-03236 


FRICTION  REDUCTION  BY  ALGAL  AND  BAC- 
rERIAL  POLYMERS, 

Naval  Undersea  Research  and  Development 
Center,  San  Diego,  Calif. 
Paul  R.  Kenis,  and  J.  W.  Hoyt. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-726  181,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  NUC  TP  240,  June 
1971 ,  34  p.  18  fig,  6  tab,  20  ref.  ONR  NR  137-699. 

Descriptors:  'Hydrodynamics,  "Friction,  'Turbu- 
lent flow,  Algae,  Bacteria,  Marine  plants,  En- 
gineering, Water  properties,  Phytoplankton, 
Chlorophyta,  Phaeophyta,  Rhodophyta,  Diatoms, 
Pyrrophyta,  Chlorella,  Pseudomonas,  Testing, 
Measurement,  Pheology. 

Identifiers:  'Biological  polymers,  'Friction  reduc- 
tion, Polysaccharides,  Drag  reduction. 

Friction  reduction  phenomena,  attributed  to  dis- 
solved long-chain  polysaccharides  exuded  by 
algae  and  bacteria,  stimulated  the  investigation  of 
the  ability  of  biological  polymers  produced  by 
seaweeds,  microscopic  algae,  and  bacteria  to 
reduce  friction  in  water  flow,  including  the  effect 
of  polymers  of  biological  origin  on  the  reported 
unexplainable  variations  in  hydrodynamic  test 
facilities,  their  usability  for  friction-reduction  ap- 
plication and  for  measurements  to  quantitate  and 
characterize  biological  polymers.  Friction-reduc- 
ing materials  have  been  found  in  culture  media.  All 
water  samples  tested  from  inland  and  marine 
sources  gained  friction-reduction  ability  when  en- 
riched w-'th  sugar,  as  a  consequence  of 
polysaccharide  synthesis  by  bacteria,  which  leads 
to  the  assumption  that  biological  polymers  are  the 
probable  cause  of  the  unexplainable  variations  in 


UNITED  STATES  COAST  GUARD  OCEANO- 
GRAPHIC  SENSOR  STUDY.  VOLUME  VI.  TEST 
REQUIREMENTS  FOR  OCEANOGRAPHIC 
AND  METEOROLOGICAL  SENSORS, 

Texas  Instruments,  Inc.,  Dallas. 
Frank  H.  MacDonald,  Lawrence  B.  Sullivan,  and 
Thomas  R.  Livermore. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-711  328,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  U.S.  Coast  Guard  Report,  TI- 
59009-5,  May  31,  1970.  193  p,  7  fig,  4  tab.  U.S. 
Coast  Guard  Contract  DOT-CG-90505-A. 

Descriptors:  'Electronic  equipment,  'Instrumen- 
tation, 'Nitrates,  'Phosphates,  'Dissolved  ox- 
ygen, 'Data  transmission,  'Remote  sensing, 
Mechanical  equipment,  Telemetry,  Data 
processing,  Nitrites,  Silicates,  Ammonia, 
Fluorides,  Colorimetry,  Automation,  Polaro- 
graphic  analysis,  Electrodes,  Water  temperature, 
Hydrogen  ion  concentration,  Salinity,  Turbidity, 
Waves  (Water),  Ocean  currents,  Electric  power, 
Costs,  Corrosion,  Fouling,  Flotsam,  Calibrations, 
Acceptance  testing,  Oceanography,  Buoys,  Stan- 
dards. 
Identifiers:  Photocells,  Television. 

This  six-volume  set  of  reports  was  prepared  to 
assist  the  U.S.  Coast  Guard  in  maximizing  the 
commonality  of  hardware  and  equipment  used  on 
various  data-gathering  platforms  (manned,  buoy, 
fixed).  Volume  VI  covers  the  development  of  test 
and  calibration  techniques  to  measure  sensor  com- 
pliance with  performance,  mechanical,  and  electri- 
cal requirements  of  the  U.S.  Coast  Guard.  (Little- 
Battelle) 
W72-03282 

UNITED  STATES  COAST  GUARD  OCEANO- 
GRAPHIC SENSOR  STUDY.  VOLUME  II. 
STATE-OF-THE-ART  OF  OCEANOGRAPHIC 
AND  METEOROLOGICAL  SENSORS, 

CATALOG, 

Texas  Instruments,  Inc.,  Dallas. 
Robert  J.  Gaillard,  Kenneth  I.  Heldebrandt, 
Robert  M.  Crosby,  and  Thomas  Cass. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-711  323,  $3.00  in  paper  copy, 
$0  95  in  microfiche.  U.S.  Coast  Guard  Contract 
Report,  TI-59009-lb,  May  21,  1970.  194  p,  1  tab. 
U.S.  Coast  Guard  Contract  DOT-CG-90505-A. 

Descriptors:  'Electronic  equipment,  'Instrumen- 
tation, 'Nitrates,  'Phosphates,  'Dissolved  ox- 
ygen, 'Data  transmission,  'Remote  sensing, 
Mechanical  equipment,  Telemetry,  Data 
processing,  Nitrites,  Silicates,  Ammonia, 
Fluorides,     Colorimetry,     Automation,     Polaro- 


graphic  analysis,  Electrodes,  Water  temperature, 
Hydrogen  ion  concentration,  Salinity,  Turbidity, 
Waves  (Water),  Ocean  currents,  Electric  power, 
Costs,  Corrosion,  Fouling,  Flotsam,  Calibrations, 
Acceptance  testing,  Oceanography,  Buoys,  Stan- 
dards. 
Identifiers:  Photocells,  Television. 

This  six-volume  set  of  reports  was  prepared  to 
assist  the  U.S.  Coast  Guard  in  maximizing  the 
commonality  of  hardware  and  equipment  used  on 
various  data-gathering  platforms  (manned,  buoy, 
fixed).  Volume  I  and  II  are  a  discussion  and 
catalog  which  cover  specifications  of  sensors  for 
measuring  optical  parameters,  ambient  noise,  con- 
ductivity and  salinity,  currents,  depth,  dissolved 
solids,  oxygen,  pH,  sound  velocity,  waves  and 
tides,  and  temperature.  Considerations  of  signal 
conditioning  and  encoding,  power  supplies,  and 
equipment  costs  are  also  included.  (Little-Battelle) 
W72-03286 


UNITED   STATES   COAST   GUARD   OCEANO- 
GRAPHIC    SENSOR     STUDY.     VOLUME     I. 
STATE-OF-THE-ART     OF    OCEANOGRAPHIC 
AND  METEOROLOGICAL  SENSORS,  TUTORI- 
AL DISCUSSION, 
Texas  Instruments,  Inc.,  Dallas. 
Robert  J.  Gaillard,  Kenneth  I.  Heldebrandt, 
Robert  M.  Crosby,  and  Thomas  Cass. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-711  322,  $3.00  in  paper  copy, 
$0  95  in  microfiche.  U.S.  Coast  Guard  Contract 
Report,  TI-5900912,  May  21,  1970.  213  p,  16  fig,  37 
tab,  105  ref.  U.S.  Coast  Guard  Contract  DOT-CG- 
90505-A. 

Descriptors:  'Electronic  equipment,  'Instrumen- 
tation, 'Nitrates,  'Phosphates,  'Dissolved  ox- 
ygen, 'Data  transmission,  'Remote  sensing, 
Mechanical  equipment,  Telemetry,  Data 
processing,  Nitrites,  Silicates,  Ammonia, 
Fluorides,  Colorimetry,  Automation,  Polaro- 
graphic  analysis,  Electrodes,  Water  temperature, 
Hydrogen  ion  concentration,  Salinity,  Turbidity, 
Waves  (Water),  Ocean  currents,  Electric  power, 
Costs,  Corrosion,  Fouling,  Flotsam,  Calibrations, 
Acceptance  testing,  Oceanography,  Buoys,  Stan- 
dards. 
Identifiers:  Photocells,  Television. 

This  six-volume  set  of  reports  was  prepared  to 
assist  the  U.S.  Coast  Guard  in  maximizing  the 
commonality  of  hardware  and  equipment  used  on 
various  data-gathering  platforms  (manned,  buoy, 
fixed).  Volumes  I  and  II  are  a  discussion  and 
catalog  which  cover  specifications  of  sensors  for 
measuring  optical  parameters,  ambient  noise,  con- 
ductivity and  salinity,  currents,  depth,  dissolved 
solids,  oxygen,  pH,  sound  velocity,  waves  and 
tides,  and  temperature.  Considerations  of  signal 
conditioning  and  encoding,  power  supplies,  and 
equipment  costs  are  also  included.  (Little-Battelle) 
W72-03287 


DETERMINATION  OF  UREA  IN  BLOOD  AND 
URINE  WITH  A  UREA-SENSITIVE  ELEC- 
TRODE, , 
Louisiana  State  Univ.,  New  Orleans.  Dept.  ot 
Chemistry. 

G.  G.  Guilbault,  and  E.  Hrabankova. 
Analytica  Chimica  Acta,  Vol  52,  No  2,  p  287-294, 
November  1970.  8  fig,  3  tab,  14  ref. 

Descriptors:      'Ureas,      'Urine,      'Electrodes, 
'Analytical    techniques.    Ammonium,    Bioassay, 
Sodium,  Potassium,  Hydrogen  ion  concentration. 
Identifiers:      'Chemical     interference,      'Blood, 
Biological  samples. 

The  results  of  a  study  of  the  influence  of  ionic  in- 
terferences in  the  determination  of  urea  are  sum- 
marized and  a  method  for  the  determination  of 
urea  in  blood  and  urine  is  presented.  The  urea  elec- 
trode determines  the  concentration  of  urea  by 
sensing  the  activity  of  ammonium  ions  in  the  en- 
zyme   layer   produced    by    the    urease-catalyzed 
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hydrolysis  of  urea.  For  the  determination  of  urea 
in  biological  samples  containing  urea  and  diverse 
ion  contaminants,  it  is  necessary  to  consider  that 
the  sensing  element  of  the  urea  electrode  is  a 
Beckman  cation  electrode  that  is  sensitive  not  only 
to  ammonium  ions  formed  by  the  enzymic  reac- 
tion, but  also  to  Na  plus,  K  plus,  NH4  plus,  and  H 
plus  ions  in  the  solution.  To  elucidate  the  effect  of 
increasing  concentrations  of  these  ions  on  the 
electrode  response,  the  steady  state  potential  was 
measured  in  synthetic  mixtures  of  urea  and  in- 
creasing concentrations  of  sodium  (I)  or  potassium 
(I),  respectively.  An  ion-exchange  resin  Dowex 
50W-X2  was  used  to  eliminate  these  interferences. 
A  precision  and  accuracy  of  about  2-3  percent  is 
obtained.  (Mortland-Battelle) 
W72-03288 


FALLOUT  PROGRAM  -  QUARTERLY  SUMMA- 
RY REPORT  SEPTEMBER  1  -  DECEMBER  1, 
1970  AND  APPENDIX, 

Atomic  Energy  Commission,  New  York,  health 
and  Safety  Lab. 
Edward  P.  Hardy,  Jr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  HASL-239  and  HASL-239  (Appen- 
dix). $3.00  in  paper  copy,  $0.95  in  microfiche.  Re- 
port HASL-239  and  HASL-239  (Appendix),  Jan  1, 
1971.  688  p,  (approximately). 

Descriptors:  'Fallout,  'Atlantic  Ocean,  'Stronti- 
um, 'Environmental  effects,  'Population,  'Hu- 
man diseases,  'Water  pollution,  Water  pollution 
sources,  Radioisotopes,  Diets,  Food. 
Identifiers:  Concentration,  Radiobiology,  Bone, 
Man,  Stratosphere,  Drinking  water,  Dietary  habit. 

This  report  presents  current  data  from  the  HASL 
Fallout  Program,  the  Institute  of  Radiation  Hy- 
giene in  Prague,  Czechoslovakia,  New  York 
University,  The  National  Radiation  Laboratory  in 
New  Zealand,  the  Radiological  Physics  Division  at 
Argonne  National  Laboratory,  and  the 
EURATOM  Joint  Nuclear  Research  Centre  at  Is- 
pra,  Italy.  The  initial  section  consists  of  interpre- 
tive reports  and  notes  covering  the  following  top- 
ics: strontium-90  in  human  bone  from 
Czechoslovakia  in  1964-1967,  strontium-90  fallout 
over  the  Atlantic  Ocean,  Sr-90  fallout  at  Rocky 
Flats,  Colorado,  and  comparison  of  observed  and 
calculated  radionuclide  levels  in  the  stratosphere. 
Subsequent  sections  include  tabulations  of 
radionuclide  levels  in  surface  air,  fallout,  milk, 
other  diet  components,  and  tap  water.  A  bibliog- 
raphy of  recent  publications  related  to 
radionuclide  studies  is  also  presented.  Tables  of 
conversion  factors  and  the  half-life  of 
radioisotopes  used  in  the  report  are  also  included 
in  tabular  form.  (Houser-ORNL) 
W72-03307 


ENVIRONMENTAL  RADIATION  LEVELS  AND 
CONCENTRATIONS,  SECOND  HALF  AND  AN- 
NUAL SUMMARIES,  1970, 

Goodyear  Atomic  Corp.,  Piketon,  Ohio. 
B.  Kalmon,  and  S  H.  Hulett. 

Available  from  the  National  Technical  Informa- 
tion Service  as  GAT-629.  $3.00  per  copy,  $0.95 
microfiche.  Report  GAT-629,  April  1971.  14  p. 

Descriptors:  'Aquatic  environment,  'Monitoring, 
'Control,  'Measurements,  'Data  collections, 
'Sampling,  Isotopes,  Water  analysis,  Hydrologic 
data,  Effluents,  Waste  water  (Pollution),  Water 
pollution  sources,  Air  environment,  Fallout,  Air 
pollution. 

Identifiers:  Concentration,  Gaseous  diffusion 
plant. 

The  average  environmental  radiation  levels  for  the 
Goodyear  Atomic  Corporation  gaseous  diffusion 
plant,  for  the  second  half  of  1970  and  for  the  calen- 
dar year  1970,  are  summarized  in  this  report  which 
is  prepared  in  accordance  with  the  policy  of  the 
Atomic  Energy  Commission.  The  results  for  the 
first  half  of  1970  have  been  previously  reported  in 
GAT-628  but  are  also  included  in  tabulated  form  in 


this  annual  summary.  For  the  second  half  of  1970, 
the  water  alpha,  water  beta-gamma,  air  alpha,  and 
the  penetrating  background  dose  rates  increased 
when  compared  with  the  first  half  values.  The  air 
beta-gamma  value  decreased  when  compared  to 
the  first  half  value.  In  comparing  values  for  calen- 
dar year  1970  with  calendar  year  1969,  the  water 
alpha  and  air  alpha  decreased  in  1970  while  the 
water  beta-gamma  and  air  beta-gamma  increased. 
The  penetrating  background  dose  rates  remained 
unchanged.  An  extensive  sampling  program  of  air, 
water  and  background  was  carried  on  and  detail 
results  of  analysis  and  concentrations  are  given. 
(Houser-ORNL) 
W72-03309 


UNDERGROUND    LEACHING    OF    URANIUM 
ORES, 

Gosudarstvennyi     Komitet     po     Ispolzovaniyu 

Atomnci  Energii  SSSR,  Moscow. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-03326 


ENVIRONMENTAL  SAMPLING  PROGRAM 
FOLLOWING  AN  ACCIDENTAL  TRITIUM 
RELEASE, 

California  Univ.,  Livermore.  Lawrence  Radiation 
Lab. 

J.  F.  Tinney ,  D.  S.  Myers,  P.  H.  Gudiksen,  and  R. 
E.  Yoder. 

Available  from  the  National  Technical  Informa- 
tion Service  as  UCRL-51 029.  $3.00  per  copy,  $0.95 
microfiche.  Report  UCRL-51029,  March  12,  1971. 
18p. 

Descriptors:  'Accidents,  'Radioactivity,  'Triti- 
um, 'Environmental  effects,  'Monitoring, 
'Sampling,  Air  pollution,  Water  pollution,  Water 
pollution  sources,  Effluents,  Meteorological  data, 
Analytical  technique,  Food  chains. 
Identifiers:  Concentration,  Emergency,  Smoke 
stack. 

On  August  6,  1970,  289,000  Ci  of  tritium  gas  was 
accidentally  released  through  an  exhaust  stack  at 
the  Lawrence  Radiation  Laboratory  in  Livermore, 
California.  Soon  after  the  release  emergency- 
response  personnel  surveyed  the  site  with  portable 
tritium  air  monitors  and  an  extensive  environmen- 
tal sampling  program  was  initiated.  The  results 
from  this  sampling  program  indicate  that  no  sig- 
nificant exposure  to  on-  or  off-site  individuals 
resulted  from  the  release.  All  environmental  sam- 
ples of  water,  milk,  and  urine  contained  normal 
background  levels  of  tritium.  Although  detectable 
levels  of  activity  were  found  in  some  vegetation 
and  atmospheric  water  vapor  samples,  the  highest 
measured  concentrations  as  well  as  the  calculated 
maximum  credible  ground  level  air  concentrations 
during  cloud  passage  were  well  below  the  off-site 
maximum  permissible  concentrations  for  continu- 
ous exposure.  Since  tritium  was  not  present  in 
urine  samples  above  detectable  levels,  the  max- 
imum undetectable  dose  that  could  have  been 
received  from  exposure  to  the  cloud  would  have 
been  about  0.025  mrem.  Based  on  vegetation  sam- 
pling results,  the  maximum  dose  to  a  child  exposed 
via  the  forage-cow-milk  pathway  would  be  about 
70  mrem.  Detail  is  given  for  the  sequence  of 
events,  meteorological  predictions  and  the  en- 
vironmental measurements.  (Houser-ORNL) 
W72-03328 


METHODS  AND  INSTRUMENTATION  IN  THE 
USSR  FOR  DETERMINATION  OF  ENVIRON- 
MENTAL RADIOACTIVITY  (IN  RUSSIAN), 

Gosudarstvennyi  Komitet  po  Ispolzovaniyu 
Atomnoi  Energii  SSSR,  Moscow.  Soyuznyi 
Nauchno-Issledovatelskii  Institut  Proboros- 
troeniya. 

L.  V.  Artemenkova. 

Available  from  UNIPUB,  Inc.,  P.O.  Box  433,  New 
York,  N.Y.  10016.  Nuclear  Techniques  in  En- 
vironmental Pollution,  International  Atomic  Ener- 
gy Agency,  Vienna;  p  95-107,  1971.  5  fig,  33  ref 
(STI/PUB-268;  CONF-701023). 


Descriptors:  'Instrumentation,  'Monitoriu 
'Radioactivity,  Radioactivity  techniques,  On-si 
investigations,  Nuclear  wastes,  Foreign  researc 
Reviews,  Water  pollution  sources,  Air  pollutio 
Fallout,  Sampling,  Analytical  techniques,  Da 
processing,  Public  health. 

This  review  of  developments  and  usage  in  t 
USSR  considers:  (1)  wide  application  of  advano 
sampling  methods,  advanced  instruments,  and  a 
tomatic  systems  for  measurement  and  ds 
processing;  (2)  concurrent  development 
methods  and  apparatus  for  simple  measuremen 
under  field  conditions;  (3)  specialized  instrumem 
tion  for  continuous  monitoring  of  effluei 
discharged  to  the  environment;  (4)  instrume 
development  for  monitoring  accidental  release 
(5)  establishment  of  instrument  pools;  (6)  sta 
dardization  of  instruments  suitable  for  a  wi 
range  of  applications.  Continued  research 
required  in  the  interest  of  the  public  welfare 
safeguard  water  supplies  and  to  prevent  cc 
tamination  of  the  soil  and  the  atmosphere.  (Bop 
ORNL) 
W72-03333 


PROGRESS  REPORT  (NO.  15),  JAN.-JUNE  197 

Institute  of  Nuclear  Sciences,  Lower  Hutt  (N« 
Zealand). 

Available  from  the  National  Technical  Inform 
tion  Service  as  INS-458,  $3.00  in  paper  copy,  $0. 
in  microfiche.  Report  INS-458,  1970.  80  p,  3  ta 
38  ref. 

Descriptors:  'Fallout,  'Tritium,  'Carbi 
radioisotopes,  Anarctic,  Pacific  Ocean,  Radioa 
tivity  techniques,  Monitoring,  Radioactive  datin 
Radiochemical  analysis,  Potassium  radioisotope 
Geochemistry,  Geophysics,  Strontiu 

radioisotopes,  Radioisotopes. 
Identifiers:  Cesium  radioisotopes,  New  Zealand. 

Research  is  reported  on  nuclear  physics,  radiatii 
chemistry,  isotope  geochemistry,  radioactive  d: 
ing  and  radioactive  fallout,  instrumentation,  ai 
isotope  applications.  Routine  tritium  analys 
were  continued  of  natural  waters  of  New  Zealan 
the  South  Pacific,  and  Anarctica.  Water  was  co 
verted  to  hydrogen  for  tritium  analysis  by  a  mi 
ture  of  granulated  Zn  and  sand  at  450C,  but  tes 
of  an  electrolytic  procedure  continued.  C-14 
Makara  sea  water  for  the  first  6  months  of  19 
(delta  values  of  1.3,  19,  -52,  -23,  24  and  8%)  co 
trasted  with  the  large  negative  fluctuations  for  tl 
last  6  months  of  1969.  Concentrations  of  fallo 
radionuclides  were  determined  in  rainwater  (C 
137,  0.6-2.5  pCi/liter;  Sr-90,  0.5-2;  Pm-147,  3-1 
Ce-144,  5-19;  Y-91,  9;  Pr-143,  17;  Ba-140,  18;  N 
147,  7)  and  in  coastal  water  (Cs-137,  0.01-0.08;  S 
90,  0.04-0.13;  Pm-147,  0.01-0.08;  Ce-144,  0.03-0.2 
Y-91,  0.005-0.014).  With  K-Ar  age  determination 
an  ion  exchange  separation  was  used  for  K  anal 
sis.  (Bopp-ORNL) 
W72-03346 


RADIOISOTOPE  BIBLIOGRAPHY. 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacil 
Northwest  Labs. 

Available  from  the  National  Technical  Inform 
tion  Service  as  BNWL-1621,  $3.00  in  paper  cop 
$0.95  in  microfiche.  Reports  and  Publications 
General  Electric  Company  -  Hanford  Atom 
Products  Operations  (1960-1964)  and  Battel 
Northwest  (1965-mid,  1971),  September  1971.  1 
P- 

Descriptors:  'Radioisotopes,  'Bibliographic 
'Water  pollution  sources,  Water  pollution  effect 
Radioactivity  effects,  Radioactivity  technique 
On-site  investigations,  Nuclear  wastes,  Was 
treatment,  Waste  storage,  Waste  disposal,  Publ 
health,  Computer  programs,  Instrumental 
Biology,  Ecology,  Safety,  Meteorology,  Aerosol 

The  entries  are  divided  into  broad  subject  area 
indexed  by  author,  and  indexed  by  radioisotop 


46 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants— Group  5A 


ategories  and  number  of  references  are:  Ecology 
'9),  Monitoring  (29),  Radiobiology  (155),  Biology- 
elated  Technology  (14),  Summary  Reports  in 
iology  (16),  Analytical  Chemistry  (84),  Chemis- 
y  Buildings  and  Facilities  (21),  Decontamination 
0),  Inorganic  and  Physical  Chemistry  (29), 
eparation  and  Purification  Technology  (126), 
/aste  Storage  and  Processing  (128),  Chemistry 
,ummary  Reports  (50),  Computer  Applications 
8),  Earth  Sciences  (18),  Meteorology  (33), 
ealth  and  Safety  (85),  Radioactive  Aerosols  (46), 
afety-Related  Technology  (14),  Summary  Re- 
Drts  in  Safety  (40),  Instrumentation  (17),  Radia- 
on  Detection  and  Dosimetry  (90),  Isotope  Shield- 
ig  Calculations  (33),  Isotope  Production  (67), 
■otope  Properties  (68),  Summary  Reports  in 
.otopes  (31),  Isotope  Source  Preparation  (40), 
[aterials  (45),  Miscellaneous  (7).  (Bopp-ORNL) 
'72-03350 


IONITORING  REACTOR  EFFLUENTS  FOR 
RITIUM:  PROBLEMS  AND  POSSIBILITIES, 

tomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
irio).  Chalk  River  Nuclear  Labs. 
.  V.  Osborne. 

vailable  from  the  National  Technical  Informa- 
on  Service  as  AECL-4054,  $3.00  in  paper  copy, 
3.95  in  microfiche.  Paper  presented  at  the  Tritium 
ymposium,  Las  Vegas,  Nevada,  August  30-Sep- 
:mber  2, 1971.  31  p,  10  fig,  2  tab,  23  ref. 

lescriptors:  'Monitoring,  'Nuclear  wastes,  *Ef- 
uents,  "Tritium,  Instrumentation,  Reviews, 
adioactivity  techniques,  On-site  investigations, 
,ir  pollution,  Water  pollution  control. 

.dequate  sensitivity,  appropriate  response  time 
nd  the  ability  to  operate  continuously  under  in- 
ustrial  conditions  are  general  requirements  for  all 
ower  reactor  monitoring  systems.  Insensitivity  to 
amma  radiation,  fission  products,  activation 
roducts,  humidity,  dirt  and  luminescent  materials 
h  also  needed.  For  monitoring  water  effluents,  a 
lastic  scintillator  is  sensitive  to  1  nCi/cc  with 
bout  one  minute  response  time.  For  air,  the 
lastic  scintillator  has  the  advantages  of  easier  dis- 
rimination  to  eliminate  interference  from  noble 
ases,  and  of  higher  sensitivity  (less  than  1 
Ci/cc);  but  ionization  methods  have  the  ad- 
antage  of  simplicity.  Condensation,  exchange 
"ith  water  or  collection  in  liquid  scintillator  enable 
lonitoring  of  less  than  0.1  pCi/cc  in  air  with 
esponse  times  of  several  minutes  to  hours.  Choice 
f  system  depends  upon  the  needed  sensitivity  and 
esponse  time,  likely  contaminants  and  running 
osts.  (Bopp-ORNL) 
V72-03351 


1ERCURY  IN  FISH  AND  WATER  FROM  A 
:IVER  AND  A  FJORD  IN  THE  KRAGERO  RE- 
;iON,  SOUTH  NORWAY, 

lorges  Veterinarhoegskole,  Oslo, 
ijarne  Underdal,  and  Tore  Hastein. 
)ikos.22(l):  101-105.  IUus.  Maps.  1971. 
dentif iers:  Fish,  Fjord,  Kragero,  Mercury,  Nor- 
way, River,  South. 

Tom  a  river  in  South  Norway  the  Hg  concentra- 
iod  in  samples  of  water  and  of  fish  of  the  families 
lalmonidae  and  Percidae  was  determined  by  ac- 
ivation  analysis.  From  the  fjord  into  which  the 
iver  runs,  Gadidae  species  were  analyzed.  The 
lean  Hg  concentration  in  water  was  0.5  ng/g.  In 
ialmonidae,  Percidae  and  Gadidae  species  the 
(lean  concentration  was  1.26  plus  or  minus  1.88 
ng/kg,  1.13  plus  or  minus  1.83  mg/kg  and  0.91  plus 
>r  minus  0.65  mg/kg.  Downstream  a  wood  pulp 
actory  the  corresponding  values  were  3.58  plus  or 
ninus  1.19  and  4.93  plus  or  minus  1.02  mg/kg 
espectively  for  Salmonidae  and  Percidae. -Copy- 
ight  1971 ,  Biological  Abstracts,  Inc. 
V72-03411 


EXPERIMENTAL  STUDIES  ON  ELIMINATION 
OF  ZINC-65,  CESnJM-137  AND  CERIUM-144 
BY  EUPHAUSHDS, 

South  Carolina  Univ.,  Columbia.  Baruch  Inst,  of 
Estuarine  and  Littoral  Science. 
S.  W.  Fowler,  L.  F.  Small,  and  J.  M.  Dean. 
Mar  Biol  (Berlin).  8  (3):  224-231.  Illus.  1971. 
Identifiers:    Artemia,    Cerium-144,    Cesium-137, 
Elimination,     Euphausia-Pacifica,     Euphausiids, 
Exchange,  Isotopic,  Molt,  Temperature,  Zinc-65. 

The  elimination  of  3  radionuclides  from  Euphausia 
pacifica  was  measured  over  a  5  mo.  period.  The 
biological  half-lives  for  65Zn,  137Cs,  and  144Ce, 
calculated  after  the  euphausiids  had  ingested 
radioactive  Artemia  nauplii,  were  found  to  be  140 
days,  6  days,  and  7.5  hr,  respectively.  The  percent- 
age of  body  burdens  lost  in  molts  were  greatest  for 
the  fission  products,  144Ce  (21%)  and  137Cs  (7%), 
and  least  for  65Zn  (1%).  Elimination  of  the 
isotopes  in  the  feces  could  not  be  followed 
because  of  the  difficulty  in  collecting  fecal  materi- 
al for  analysis;  however,  1  sample  collected  2  mo. 
after  the  beginning  of  the  elimination  experiment 
had  no  measurable  radioactivity.  Loss  of  65Zn 
from  molts  and  time  to  disintegration  of  the  molts 
were  found  to  be  temperature  dependent  over  a  5 
to  15  C  range,  and  the  sinking  rate  of  molts  was 
both  temperature  and  salinity  dependent.  Calcula- 
tions showed  that,  in  areas  in  the  North  Pacific 
outside  the  influence  of  upwelling,  percentage 
65Zn  loss  from  sinking  molts  (before  disintegra- 
tion of  the  molts)  was  likely  to  be  the  same 
throughout  the  year,  since  the  molts  would  be  ex- 
posed to  about  the  same  mean  temperature  in  the 
water  column  in  all  seasons.  Even  though  tempera- 
ture structure  in  the  upper  layers  changes  with 
season,  mean  temperatures  change  very  little 
when  calculated  over  the  sinking  distance  of  intact 
molts.  Intact  molts  would  sink  to  slightly  over  400 
m  in  the  absence  of  turbulence,  and  would  lose 
87%  of  their  65Zn  by  the  time  they  reached  this 
depth.  Sinking  molts  thus  might  contribute  sub- 
stantially to  the  vertical  transport  of  65Zn  in  the 
sea.  If  loss  of  65Zn  in  fecal  pellets  is  assumed  to  be 
small  under  our  experimental  conditions,  and 
molting  loss  is  only  1%  of  65Zn  body  burden,  the 
major  mechanism  of  65Zn  loss  from  euphausiids 
feeding  on  non-radioactive  food  must  be  isotopic 
exchange  from  the  water.  Approximately  96%  of 
the  initial  body  burden  was  eliminated  over  a 
period  of  5  mo.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03423 


ZINC  IN  THE  WEST-BOHEMIA  WATERS, 

Vyzkumny  Ustav  pro  Fysiatrii,  Balneologii  a  Kli- 

matologii,  Marienbad  (Czechoslovakia). 

M.  Sadikova. 

Identifiers:    Bohemia,    Drinking,    Human,    Low, 

Therapy,  Zinc. 

The  occurrence  of  Zn  in  mineral  water  was  ex- 
amined in  regard  to  its  essential  character  and  role 
in  human  organism.  A  specific  method  for  the 
determination  of  trace  amounts  of  Zn  in  water  of 
different  chemical  composition  was  elaborated 
and  using  for  the  analysis  of  waters  of  the  West 
Bohemia  Baths.  The  mineral  waters  of  Marianske 
Lazne  and  Karlovy  Vary  contain  20-70  microgram 
Zn2  +  /1.  Compared  with  the  content  of  Zn  in  ordi- 
nary drinking  water  and  particularly  in  food,  this 
amount  is  very  low.  Therapy  by  drinking  these 
mineral  waters  cannot  be  a  source  of  Zn  even  if  its 
better  utilization  from  such  water  is  assumed. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03425 


DERMATOPHYTES  AND  OTHER 

KERATINOLYTIC   FUNGI  IN   SURFACE  AND 
WASTE  WATERS, 

Palacky  Univ.,  Olomouc  (Czechoslovakia).  Facul- 
ty of  Medicine. 

M.  Simordova,  and  M.  Hejtmanek. 
Mykosen.  13  (9):  467-471.  1970.  Russian  and  En- 
glish summaries. 


Identifiers:  Anixiopsis-Sp,  Chrysosporium-Sp, 
Ctenomyces-Serratus,  Dermatophytes,  Drinking, 
Fungi,  Keratinolytic,  Keratinomyces-Ajelloi, 
Microsporum-Gypseum,  Surface,  Trichophyton- 
Terrestre,  Waste. 

The  presence  of  dermatophytes  and  other 
keratinophilic  fungi  was  proven  in  25  of  50  ex- 
amined water  samples.  In  32  samples  taken  from 
surface  watercourses  and  drinking  water  reser- 
voirs, 14  samples  were  contaminated.  Anixiopsis 
sp.  (6  times),  Keratinomyces  ajelloi  (5  times), 
Chrysosporium  sp.  (4  times),  Trichophyton  ter- 
restre  (twice)  and  Ctenomyces  serratus  (once) 
were  found.  From  18  waste-water  samples,  11 
samples  were  contaminated.  Chrysosporium  sp. 
appeared  most  frequently  (10  times).  Anixiopsis 
sp.  was  present  in  4  samples,  T.  terrestre  in  1  sam- 
ple and  also  Microsporum  gypseum  in  1  sample. 
Microsporum  gypseum  was  identified  from  waste- 
water which  had  passed  through  the  sewage 
disposal  plant-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03435 


PHOTOMETRIC   DETECTION   OF   ZINC   AND 
LEAD  IN  WATER  USING  SULFARSAZENE, 

M.  A.Yagodnitsyn. 

GigSanit.  35  (11):  62-63.  1970. 

Identifiers:  Detection,  Lead,  Photometric,  Sulfar- 

sazene,  Zinc. 

Detection  of  0.005  mg  Zn  and  0.01  mg  Pb  in  1-liter 
water  samples  is  accomplished  photometrically  at 
500  nm  with  a  relative  error  of  not  more  than  8  and 
12%,  respectively.  Sample  preparation,  which  in- 
corporates sulfarsazene  reagent  (4'  -nitrobenzene- 
1',  4-diazoamino-l,4'  -azobenzene-2'  -arsono-1'  - 
thioacid)  as  a  complexing  colorant,  is  described.-- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03440 


DETERMINATION  OF  NITRATE  ION  IN 
MARINE  BIOTOPES  WITH  HIGH  NITRATE 
CONTENT  BY  ULTRAVIOLET  SPEC- 
TROPHOTOMETRY, 

Brussels  Univ.  (Belgium).  Farm  Inst. 

J.  Mertens,  and  D.  L.  Massart. 

Soc  Chim  Belg.  80  (1/2):  151-158.  Illus.  1971. 

Identifiers:  Biotopes,  Determination,  High,  Ion, 

Marine,  Nitrate,  Spectrophotometry,  UV. 

A  simple  and  rapid  method  for  the  determination 
of  nitrate  in  seawater  of  high  nitrate  content 
(>  1  ppm)  is  proposed.  The  absorption  of  the  nitrate 
ion  is  measured  at  210  and  220  millimicron.  The 
sample  is  treated  with  a  measured  quantity  of 
hydrochloric  acid  to  eliminate  the  carbonate  and 
bicarbonate  interferences  and  measured  against  a 
nitrate  free  blank  prepared  by  reduction  of  the 
nitrate  to  ammonia  with  Raney  nickel.  The  addi- 
tion of  HC1  permits  also  storage  of  the  sample 
without  special  precautions  and  the  use  of  the 
blank  eliminates  the  most  serious  of  the  inter- 
ferences (bromide)  expected  in  seawater.  The  in- 
terference of  organic  matter  limits  however  the  ap- 
plicability of  the  method  to  concentrations  higher 
than  lppm. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03495 


IMPROVED  INCUBATION  AND  GAS  SAM- 
PLING TECHNIQUE  FOR  NITROGEN  FIXA- 
TION STUDIES, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
Donald  M.  Schell,  and  Vera  Alexander. 
Limnol  Oceanorg.  15  (6):  961-962. 1970. 
Identifiers:  Acetylene,  Fixation,  Gas,  Incubation, 
Macrophytes,    Nitrogen,    Reduction,    Sampling, 
Technique,  Vacutainers. 

Vacutainers,  pre-evacuated  glass  tubes  with  heavy 
septa,  into  which  gas  is  introduced  through  a  dou- 
ble-ended needle,  are  used  to  collect  and  store  gas 
samples  for  determining  acetylene-reduction  N 
fixation.  Incubation  vessels  consisting  of  heavy 
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plastic  bags  secured  to  collared  glass  tubes  fitted 
with  septa  have  proved  useful  for  determining  N 
fixation  by  macrophytes. --Copyright  1971,  Biolog- 
ical Abstracts,  Inc. 
W72-03502 

5B.  Sources  of  Pollution 


DEPTH    TO   BASE   OF   POTABLE   WATER   IN 
THE  FLORID  AN  AQUIFER, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-02953 


A  STUDY  OF  HERBICIDE  EFFICIENCY  TO 
RICE  GROWN  IN  THE  DANUBE  FLOOD- 
PLAIN, 

Institutul  Agronomic,  Bucharest  (Rumania). 
I.  Badea,  N.  Nicolaescu,  and  C.Pana. 
Lucrari  Stiint  Inst  Agron  N  Balcescu  Sera.  12:  181- 
190.  1969.  English,  French,  and  Russian  summa- 
ries. 

Identifiers:  Bristle,  Danube,  Echinochloa-M, 
Floodplain,  Grass-M,  Grown,  "Herbicide,  Oraam, 
Rice-M ,  Romania,  Sedges-M ,  Stam-F,  Weedar. 

Stam-F  34,  Oraam  and  Weedar-special  were  tested 
in  the  rice  field  of  the  Oltenita  State  Farm  in  1965, 
1966  and  1967.  Echinochloa,  which  constituted 
80%  of  the  weed  population,  was  sensitive  at  the  2- 
4  leaf  stage  to  rates  of  12-14  kg/ha  of  Stam-F  34. 
The  most  efficient  way  of  applying  the  Ordam  was 
to  plow  it  under  and  then  the  rice  seed  and  flood 
the  field.  Rates  of  6  1/ha  of  Oram  killed  80-90%  of 
the  bristle  grass.  For  Cyperaceae  control,  the  most 
efficient  herbicide  was  Weedar  in  rates  of  3  1/ha  at 
the  beginning  of  rice  tillering. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03013 


EXPERIMENTAL  RESEARCH  WITH 

ATRAZINE  APPLIED  TO  THE  CORN  GROWN 
IN  THE  DANUBE  FLOODPLAIN, 

Institutul  Agronomic,  Bucharest  (Rumania). 
I.  Badea. 

Lucrari  Stiint  Inst  Agron  N  Balcescu  Sera.  12:  173- 
180.  1969.  English,  French,  and  Russian  summa- 
ries. 

Identifiers:  Amaranthus-Retroflexus-D,  Applied, 
Atrazine,  Convolvulus-Arvensis-D,  Corn-M, 
Cynodon-Dactylon-M,  Danube,  Echinochloa- 
Crus-Galli-M,  Floodplain,  Grown,  Phragmites- 
Communis-M,  Polygonum-Hydropiper-D, 

Romania,  Scirpus-M,  Setaria-M,  Sorghum- 
Halepense-M,  Susceptibility. 

The  trial  involved  various  rates  of  atrazine  either 
along  with  the  mechanical  cultivation  of  the  soil  or 
alone.  Band  application  of  4-6  kg/ha  of  atrazine 
along  with  the  mechanical  cultivation  of  the  soil 
was  most  efficient  in  killing  weeds.  Atrazine  was 
successful  for  controlling  such  species  of  weeds  as 
Setaria,  Echinochloa  crus-galli,  Polygonum 
hydropiper,  Convolvulus  arvensis,  and 
Amaranthus  retroflexus.  Phragmites  communis, 
Cynodon  dactylon,  Sorghum  halepense  and  Scir- 
pus,  widespread,  particularly  on  lands  with  shal- 
low table  water  were  resistant  to  atrazine.— Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-030I4 


THE  SHARE  OF  AGRICULTURE  ON  WATER 
POLLUTION:  TAKING  POSITION  TO  THE 
MANSHOLT  PLAN, 

Alwin  Seifert. 

Staedtehygiene.  21  (6):  135-136.  1970. 

Descriptors:  'Water  pollution  sources. 
Identifiers:  Agriculture,  Erosion,  Fertilizer,  Ger- 
many, Humus,  Mansholt,  Nitrate,  Plan,  Pollution, 
Share. 

Merchanization  and  large-scale  agricultural  enter- 
prises have  increased  the  yield  per  ha  by  50% 


through  use  of  fertilizers  and  poisons.  The  in- 
crease in  productivity  everywhere  is  paid  for  by  a 
decrease  in  the  quantity  of  humus.  While  virgin 
soils  contain  3  1/2%  humus,  German  worked-over 
soil  contains  only  1  1/2%.  Decreased  humus  con- 
tent means  increased  wind  and  water  erosion  of 
soil.  Countries  like  the  USSR  lose  yearly,  through 
large  scale  agriculture,  great  amounts  of  cher- 
nozem. Large  scale  agriculture  removes  trees 
which  act  as  protection  against  wind  erosion. 
Agriculture  contributes  to  water  pollution  (through 
the  use  of  chemicals)  just  as  industry  does  through 
emission  and  waste.  Drinking  water  is  being 
poisoned  by  too  high  a  nitrate  content  from  fertil- 
izers. The  revival  of  small  scale  agriculture  is  seen 
as  the  only  relief  to  this  situation. -Copyright  1971 , 
Biological  Abstracts,  Inc. 
W72-03033 


DDT  AND  TOXAPHENE  MOVEMENT  IN  SUR- 
FACE WATER  FROM  COTTON  PLOTS, 

North  Carolina  State  Univ.,  Raleigh.  Water 
Resources  Research  Inst. 

J.  R.  Bradley,  Jr.,  T.  J.  Sheets,  and  M.  D.  Jackson. 
Journal  of  Environmental  Quality,  Vol  1,  No  1,  p 
102-105,  January-March  1972.  1  fig,  3  tab,  15  ref. 
UNC-WRII  Report  No.  19.  OWRR-A-040-NC  (1). 

Descriptors:  *Runoff,  'Sediment,  'Pesticide 
movement,  'Pesticide  pollution,  'Water  pollution 
sources,  Chlorinated  hydrocarbon  pesticides, 
Pesticide  residues,  Path  of  pollutants,  Farm 
wastes,  North  Carolina. 

When  13.4  kg/ha  of  DDT  were  applied  to  cotton 
(Gossypium  hirsutum  L.)  during  the  1969  growing 
season,  2.83%  was  found  in  natural  runoff 
between  July  11,  1969  and  January  5,  1970.  About 
96%  of  the  DDT  in  runoff  was  associated  with 
suspended  sediment.  Of  26.8  kg/ha  of  toxaphene 
applied,  0.36%  was  detected  in  runoff,  and  75%  of 
the  toxaphene  in  runoff  was  in  the  sediment  frac- 
tion. When  DDT  and  toxaphene  were  applied  to 
the  same  plot  (13.4  and  26.8  kg/ha,  respectively, 
over  the  season)  only  1 .03%  of  the  DDT  was  found 
in  runoff,  and  the  percentage  for  toxaphene  was 
0.61.  A  much  greater  percentage  of  DDT  and  tox- 
aphene remained  as  soil  residues  than  was  found 
in  runoff,  but  a  high  percentage  of  the  pesticides 
applied  was  not  recovered.  Residues  of  DDT  in 
water  from  a  small  pond  within  one  experimental 
watershed  ranged  from  <0.35  ppb  before  spraying 
to  13.4  ppb  during  the  spraying  season.  Toxaphene 
residues  in  pond  water  varied  from  <1  ppb  before 
spraying  to  65  ppb  about  midseason. 
W72-03059 


ADSORPTION  OF  CHLORINATED 

HYDROCARBON  PESTICIDES  BY  MICROBIAL 
FLOC  AND  LAKE  SEDIMENT  AND  ITS 
ECOLOGICAL  IMPLICATIONS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Microbial 

and  Cellular  Biology. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03115 


METAL  ION  CONTENT  OF  NIAGARA  RIVER 
WATER, 

State   University   Coll.   Buffalo,   N.Y.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03116 


A  STUDY  OF  THE  HEAT  LOSS  OF  THE  ST. 
LAWRENCE  RIVER  BETWEEN  KINGSTON 
AND  CORNWALL, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-03128 


DISPOSAL    OF    MERCURY    WASTES    FROM 
WATER  LABORATORIES, 

Environmental    Protection    Agency,    Cincinnati, 
Ohio. 


R.  B.  Dean,  R.  T.  Williams,  and  R.  H.  Wise. 
Environmental  Science  and  Technology,  Vol.  5 
No.  10,  p  1044-1045,  October  1971, 1  tab. 

Descriptors:  'Chemical  wastes,  'Heavy  metals 
'Waste  disposal,  Chemical  precipitation,  Toxins 
Ultimate  disposal,  Waste  storage,  'Mercury 
Water  analysis. 

Identifiers:  'Mercury  salts,  'Mercury  metal 
'Laboratory  wastes,  Organomercurials,  Toxi 
wastes,  Metals  recovery,  Metals  disposal. 

Procedures  for  the  ecologically  satisfactory 
recovery  or  disposal  of  mercury-containin 
wastes,  generated  at  water  laboratories  and  othe 
laboratories,  are  described.  Suggestions  for  th 
prevention  of  potentially  hazardous  conditions  ii 
the  laboratory  are  also  presented. 
W72-03149 


THE  DILUTION  OF  AN  UNDERSEA  SEWAG1 
CLOUD  BY  SALT  FINGERS, 

California  Univ.,  Berkeley.  Dept.  of  Civil  En 

gineering. 

H.  B.  Fischer. 

Water  Research,  Vol  5,  No  10,  p  909-915,  Octobe 

1971.  3  fig,  13  ref. 

Descriptors:  'Water  pollution  sources,  'Path  o 
pollutants,  'Sewage  disposal,  'Oceans,  'Diffu 
sion,  Laboratory  tests,  Analytical  techniques 
Salinity,  Water  temperature,  Currents  (Water) 
Water  circulation,  Mixing,  Thermocline,  Littora 
drift,  Interfaces. 
Identifiers:  'Undersea  sewage  cloud. 

A  qualitative  experiment  is  described  showing  tha 
when  sewage  effluent  is  released  from  an  underse; 
diffuser  to  form  a  submerged  cloud,  salt  finger 
will  form  at  the  interface  between  the  top  of  th 
cloud  and  the  ocean  water  above.  Calculation 
based  on  laboratory  experiments  show  that  in 
typical  practical  example  the  flux  through  the  in 
terface  due  to  the  fingers  may  cause  substantia 
dilution  to  an  effluent  cloud  during  the  time  that  i 
drifts  from  the  site  of  the  diffuser  towards  th 
coast.  (Woodard-USGS) 
W72-03170 


A  FLOAT  DIFFUSION  STUDY, 

Chalmers     Univ.     of     Technology,     Gotebor 

(Sweden).  Hydraulics  Div.;  and  California  Inst,  o 

Tech.  Pasadena. 

K.  Cederwall. 

Water  Research,  Vol  5,  No  10,  p  889-907,  Octobe 

1971.  9  fig,  4  tab,  12  ref.  FWQA  Grant  No  1607 

DGY. 

Descriptors:  'Diffusion,  'Aquatic  drift,  'Path  o 
pollutants,  'Floats,  Laboratory  tests,  Analytics 
techniques,  Flumes,  Water  circulation,  Current 
(Water),  Mathematical  studies. 
Identifiers:  Laterial  diffusion. 

Float  diffusion  experiments  were  conducted  in 
laboratory  flume.  It  was  found  that  the  lateral  dif 
fusivity  decreased  with  increasing  float  size  for  ; 
given  flow  situation.  A  similar  trend  was  founi 
when  studying  the  response  of  the  floats  to  vortici 
ty.  Hence,  it  is  reasonable  to  conclude  that  fo 
larger  particles  the  turbulent  fluctuations  of  scale 
smaller  than  the  sizes  of  the  particles  themselve 
have  little  or  no  effect  on  the  movements  of  th 
particles.  Considering  the  particle  and  fluid  inerti; 
relations  a  kinematical  approach  for  describin, 
particle  diffusion  would  be  at  least  qualitativel; 
appropriate.  The  float  diffusion  experiment 
agreed  with  an  earlier  model  when  the  largest  ed 
dies  of  the  turbulence  spectrum  were  assumed  l< 
be  about  four  times  the  depth  of  the  flow 
(Woodard-USGS) 
W72-03172 


INVESTIGATION  OF  THE  USE  OF  CHLORID1 
FROM  PRECIPITATION  AS  A  GROUNI 
WATER  TRACER, 

Montana  Univ.,  Bozeman.  Joint  Water  Resource 
Research  Center. 
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For  primary  bibliographic  entry  see  Field  02F. 
W72-03187 

DEVELOPMENT  OF  A  SIMULATION  MODEL 
FOR  STORMWATER  MANAGEMENT, 

Metcalf  and  Eddy ,  Inc.,  Palo  Alto,  Calif. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03198 

PILOT  STUDY  OF  DYNAMICS  OF  RESERVOIR 
DESTRATIFICATION, 

Robert  S.   Kerr  Water  Research  Center,   Ada, 

Okla.  ,*ncr- 

For  primary  bibliographic  entry  see  Field  05G. 
W72-03234 

THE   COMPONENTS   OF   OXYGENATION   IN 
FLOWING  STREAMS, 

Robert   S.   Kerr  Water   Research  Center,   Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03235 


UtON-59  AS  A  SOLIDS  TRACER  IN  AQUEOUS 
SUSPENSIONS, 

Robert  S.  Kerr  Research  Center,  Ada.  Okla. 
M.  R.  Scalf ,  J.  L.  Witherow,  and  C.  P.  Priesing. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  827,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Robert  S.  Kerr  Water 
Research  Center  Report,  Federal  Water  Pollution 
Control  Administration,  October  1967.  32  p,  8  fig, 
2  tab,  15  ref,  2  append.  FWPCA  Project  16020- 
10/67  PB-205  827. 

Descriptors:  *Water  pollution  sources,  'Pollutant 

identification,    'Tracking    techniques,    "Tracers, 

♦Path  of  pollutants,  Analytical  techniques,  Silting, 

Sewage,  Sludge,  Solid  wastes,  Silts,  Suspended 

load. 

Identifiers:    *Iron-59    (Solids    tracer),    Aqueous 

suspensions. 

Tracer  methods  using  iron-59  were  devised  for  silt 
tracing  in  rivers  and  reservoirs,  suspension  tracing 
in  lagoons,  and  sludge  handling  processes.  Iron-59 
almost  completely  adheres  to  particulate  matter 
when  introduced  into  a  sewage  suspension.  When 
using  iron-59  as  a  tracer  in  systems  which  recircu- 
late solids,  an  excessive  tailing  effect  may  be  ex- 
pected on  the  dispersion  curve  unless  the  recircu- 
lated radioactivity  is  measured  and  subtracted. 
Iron-59  has  two  hard  gammas,  one  at  1.098  Mev 
and  another  at  1.289  Mev.  In  addition,  it  has  two 
strong  betas  which  allow  the  beta  counting  of  sam- 
ples collected.  Iron-59  has  a  half  life  of  45.1  days 
which  is  sufficient  time  for  preparation,  experi- 
mentation, and  later  analyses  of  samples  at  the 
laboratory.  (Woodard-USGS) 
W72-03236 

FALLOUT  PROGRAM  •  QUARTERLY  SUMMA- 
RY REPORT  SEPTEMBER  1  •  DECEMBER  1, 
1970  AND  APPENDIX, 

Atomic  Energy  Commission,  New  York,  health 

and  Safety  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03307 

IMPORTANCE  OF  TRITIUM  IN  THE  CIVIL 
DEFENSE  CONTEXT, 

Lawrence  Radiation  Lab.  California  Univ.,  Liver- 
more. 

J.  R.  Martin,  and  J.  J.  Koranda. 
Available  from  the  National  Technical  Informa- 
tion Service  as  UCRL-73085.  $3.00  per  copy,  $0.95 
microfiche.  Report  UCRL-73085,  March  8,  1971. 
15p. 

Descriptors:  *Civil  Defense,  *Tritium,  *Fallout, 
•Radioactivity  effects.  Damages,  *Equilibrium, 
Stabilization,  Water,  Water  pollution,  Pollutant 
identification,  Water  pollution  sources,  Water 
quality,  Water  quality  control,  Nuclear  explo- 
sions. 


Identifiers:  Comparison,  Tritiated  water,  Dose, 
Fission  product,  Radiation  damage. 

The  survival  of  man  in  an  environment  con- 
taminated with  radioactive  fallout  after  a  nuclear 
attack  is  the  basis  upon  which  the  importance  of 
tritium  in  the  civil  defense  context  can  be  as- 
sessed. Although  tritium  is  a  weak  beta  emitter, 
the  radiation  hazard  to  man  can  be  significant 
because  of  the  high  yield  of  residual  tritium  from 
fusion  devices.  Also,  tritium  is  relatively  mobile, 
and  as  tritiated  water,  becomes  rapidly  dispersed 
in  the  environment  where  it  is  available  for  in- 
gestion by  man.  On  the  other  hand,  the  hazard  is 
reduced  somewhat  by  the  dilution  of  tritium  with 
the  large  amount  of  water  in  the  environment.  The 
importance  of  tritium  in  the  civil  defense  context 
is  assessed  by  comparing  the  dose  rate  and  30-year 
dose  integral  for  tritium  from  fusion  with  the  ex- 
ternal dose  of  gamma-emitting  fission  products. 
The  tritium  dose  is  computed  by  assuming 
equilibration  of  fallout  tritium  with  water  in  the 
biosphere  and  with  body  water  of  man.  The  fission 
product  gamma  dose  for  late-time  dose  significant 
nuclides  are  tabulated  in  terms  of  R/hr/kt/sq  mi  as 
a  function  of  time.  Tritium  is  shown  to  be  relative- 
ly unimportant  in  the  civil  defense  context  when 
compared  with  the  external  gamma  dose  from  an 
equal  yield  of  fission  products.  (Houser-ORNL) 
W72-03308 

ENVIRONMENTAL  RADIATION  LEVELS  AND 
CONCENTRATIONS,  SECOND  HALF  AND  AN- 
NUAL SUMMARIES,  1970, 

Goodyear  Atomic  Corp.,  Piketon,  Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03309 

APPLICATIONS  OF  RADIOISOTOPES  AND 
RADIATION  SOURCES  IN  INDUSTRY,  RADIA- 
TION PROCESSING  AND  HYDROLOGY  -  CUR- 
RENT STATUS  IN  INDIA, 

Bhabha  Atomic  Research  Centre,  Trombay  (In- 
dia). 

For  primary  bibliographic  entry  see  Field  07B. 
W72-03316 


METHOD  TO  DETERMINE  THE  ABSORBED 
DOSE  OF  NATURAL  RADIOACTIVITY  IN  UN- 
DERGROUND WATERS  (IN  RUSSIAN), 

Kiev  State  Univ.  (USSR). 
I.  F.  Vouk. 

Available  from  the  National  Technical  Informa- 
tion Service  as  DOPU.  AKAD.  NAUK  UKR. 
RSR,  Ser.  B  1970,  32  (10),  881-3,  $3.00  per  copy, 
$0.95  microfiche.  DOPV.  AKAD.  NAUK  UKR. 
RSR,  Ser.  B,  Vol  32,  No  10,  p  881-3,  1970. 

Descriptors:  *Radioactivity,  *Radioactivity  ef- 
fects, *Measurements,  'Absorption,  Ground- 
water, Rocks,  Reservoirs,  Movement,  Circula- 
tion, Filtration,  Banks,  Basins. 
Identifiers:  Dosimetry,  Dosa  calculation  -  Exter- 
nal, Concentration,  Radon,  Radium. 

A  method  for  calculating  the  radioactivity  ab- 
sorbed by  ground  waters  is  suggested.  It  is  based 
on  the  determination  of  the  radioactive  element 
contents  in  the  reservoir  rocks  in  which  the  waters 
are  moving,  the  study  of  filtration  parameters  of 
the  reservoir  rocks,  and  the  determination  of  radi- 
um and  radon  contents  in  the  water.  (Houser- 
ORNL) 
W72-03320 


HYDROLOGICAL  ISOTOPIC  TECHNIQUES 
FOR  THE  STUDY  OF  WATER  RESOURCES  IN 
MEXICO, 

Universidad  Nacional  Autonoma  de  Mexico,  Mex- 
ico City.  Nuclear  Lab.;  and  Comision  Nacional  de 
Energia  Nuclear,  Mexico  City. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03329 


METHODS  AND  INSTRUMENTATION  IN  THE 
USSR  FOR  DETERMINATION  OF  ENVIRON- 
MENTAL RADIOACTIVITY  (IN  RUSSIAN), 

Gosudarstvennyi     Komitet     po     Ispolzovaniyu 

Atomnoi    Energii     SSSR,     Moscow.     Soyuznyi 

Nauchno-Issledovatelskii       Institut       Proboros- 

troeniya. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03333 


SELECTED  ENVHtONMENTAL  STUDIES 
USING  RADIOACTIVE  ISOTOPES, 

Atomic  Energy  Research  Establishment,  Harwell 

(England);  and  Water  Resources  Board,  Reading 

(England). 

D.  B.  Smith,  and  H.  J.  Richards. 

Available  from  National  Technical  Information 

Service  as  A  CONF  49  P-509,  $3.00  in  paper  copy, 

$0.95  in  microfiche.  Report  A  CONF  49  P-509, 

May  1971.  13  p. 

Descriptors:  *Radioactivity  techniques,  'Tracers, 
'Groundwater  movement,  'Stream-aquifer  rela- 
tionships, Groundwater  recharge,  Fallout,  Triti- 
um, Sediment  transport,  Silting,  Coasts,  Water 
pollution  sources,  Foreign  research,  On-site  in- 
vestigations. 

Water  movement  in  unsaturated  strata  was  traced 
by  tritium  infiltration  from  thermonuclear  testing 
(sometimes  in  conjunction  with  the  injection  of  ad- 
ditional tritium).  The  rate  of  recharge  of  aquifers 
was  determined  similarly.  Tracers  for  coastal  sil- 
tration  were  studied:  sodium  in  natural  silt  which 
was  made  radioactive  by  irradiation  with  thermal 
neutrons,  Sc-46  adsorbed  on  the  silt,  and  a  glass 
containing  2.4%  Sc-46  which  was  added  as  the  ox- 
ide. The  glass  was  used  in  various  particle  size  dis- 
tributions. (Bopp-ORNL) 
W72-03336 


VARIATIONS  OF  MN-54,  CO-60,  ZN-6S,  AG- 
-110M,  AND  AG-108M  OBSERVED  IN  TUNAS, 

Scripps  Institution  of  Oceanography,  La  Jolla, 
Calif. 

T.  R.  Folsom,  D.  R.  Young,  V.  F.  Hodge,  and  R. 
Grismore. 

Available  from  the  National  Technical  Informa- 
tion Service  as  CONF.  710501-33,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  CONF-710501- 
33,  May  1971.  26  p,  3  fig,  7  tab,  17  ref. 

Descriptors:  'Fish,  'Radioisotopes,  'Fallout, 
Columbia  River,  Nuclear  powerplants,  Nuclear 
wastes,  Pacific  Coast  Region,  Zinc  radioisotopes, 
Stratified  flow,  Cobalt  radioisotopes,  Oceanog- 
raphy, Water  pollution  sources,  Path  of  pollutants. 
Identifiers:  'Tuna,  Cesium  radioisotopes,  Silver 
radioisotopes,  Manganese  radioisotopes. 

An  oceanographic  survey  begun  about  a  decade 
ago  has  made  use  of  traces  of  radioactivity  in  the 
livers  of  commercially  harvested  tunas.  Sampling 
of  tunas  at  widely  separated  parts  of  the  ocean  has 
shown  large  increases  of  fallout  Zn-65.  Thus  the 
Columbia  River  is  not  the  only  source  of  Zn-65  in 
the  sea  near  southern  California.  How  effectively 
the  California  Current  can  disperse  coastal  nuclear 
powerplant  discharges  will  depend  upon  the 
downward  mixing.  If  stratification  persists  at  shal- 
low depths,  as  observed  in  1967  for  fallout  Cs-137, 
transport  and  uptake  by  marine  organisms  may 
occur  over  large  areas  of  the  Pacific.  (Bopp- 
ORNL) 
W72-03339 


SOME  APPLICATIONS  OF  RADIOISOTOPES 
IN  COASTAL  POLLUTION  CONTROL, 

Danish  Isotope  Center,  Copenhagen. 
J.J.  Edens. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A  CONF  49  P-646,  $3.00  in  paper 
copy  $0.95         in         microfiche.         Report 

A/CONF.49/P/646,  May  1971.  18  p,  8  fig,  17  ref. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  SB — Sources  of  Pollution 


Descriptors:  *Path  of  pollutants,  'Radioactivity 
techniques,  'Waste  dilution,  'Seashores,  Coasts, 
Bacteria,  Water  pollution  sources,  Instrumenta- 
tion, On-site  investigations,  Computer  programs, 
Stratified  flow,  Computer  models,  Phytoplankton, 
Carbon  radioisotopes. 

Identifiers:  Bromine  radioisotopes,  Mercury, 
Neutron-activation  analysis. 

Simultaneous  measurements  of  bacteria  and  tracer 
were  used  to  measure  die  away  of  bacteria,  after 
about  1  Ci  of  Br-82  (as  NH4Br  in  1  liter  of  water) 
was  injected  into  1200  liter/min  of  sewage 
discharged  500  meters  offshore  and  13  meters 
below  the  surface  in  the  stratified  'Sound' 
between  Denmark  and  Sweden.  Measurements 
utilized  a  scintillation  detector  lowered  from  an 
anchored  boat.  'Trapping  levels'  were  somewhat 
lower  than  calculated  from  a  theory  of  stratified 
flow  (J.  Hansen,  Symposium  on  the  Use  of 
Nuclear  Techniques  in  the  Measurement  and  Con- 
trol of  Environmental  Pollution,  Oct.  1970).  A 
computer  program  was  written  for  this  theory. 
(Bopp-ORNL) 
W72-03340 


SOILS  AS  COMPONENTS  OF  ECOSYSTEMS, 

Oak     Ridge     National    Lab.     Tenn.     Ecological 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  021. 

W72-03342 


USE  OF  NUCLEAR  TECHNIQUES  IN  THE 
MEASUREMENT  AND  CONTROL  OF  EN- 
VIRONMENTAL POLLUTION  (REPORT  ON 
THE  INTERNATIONAL  ATOMIC  ENERGY 
AGENCY  SYMPOSIUM  HELD  IN  SALZBURG, 
AUSTRIA,  FROM  26  TO  30  OCTOBER  1970), 

Atomic  Energy  Reviews,  Vol.  9,  No.  1,  p  229-236, 
1971. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Neutron  activation  analysis,  'Radioac- 
tivity techniques,  Tracers,  Monitoring,  On-site  in- 
vestigations, Air  pollution,  Estuarine  environ- 
ment, Marine  bacteria,  Radioisotopes,  Reviews, 
Waste  treatment,  Ecosystems,  Aquatic  environ- 
ment, Thermal  pollution,  Systems  analysis,  Sedi- 
ment transport,  Fish,  Computers,  Instrumenta- 
tion, Nuclear  wastes. 

The  following  areas  are  discussed:  (1)  General  (ac- 
tivation analysis  and  other  radioisotope-based 
techniques;  on-line  computer  analysis  of  air,  water 
and  soil;  modelling  of  thermal  pollution;  central- 
control-panel  processing  of  gamma  radiation 
levels  at  monitoring  points).  (2)  Air  pollution.  (3) 
Water  pollution  (activation  analysis  of  17  elements 
in  fish  and  sediments  using  ion-exchange  separa- 
tion of  Na,  P,  and  K  and  fitting  to  tape-recorded 
spectra;  activation  analysis  of  17  of  the  30  ele- 
ments of  principal  interest  in  water  chemistry;  x- 
ray  fluorescence  using  a  radio-isotope  source; 
identification  of  oil  pollution  sources).  (4)  Mercury 
and  other  metallic  compounds.  (5)  Organic  pollu- 
tants and  pesticide  residues.  (6)  Coastal  pollution 
(tracer  studies  of  water  and  sediment  motion;  in- 
teraction of  pollutants  with  marine  ecosystems; 
disappearance  of  bacteria  compared  with  physical 
dilution  of  sewage).  (7)  Tracer  techniques  in 
ecosystems  (systems  analysis,  automatic  analysis, 
in-vivo  counting  of  organs,  concept  of  specific  ac- 
tivity). (8)  Sludge  and  waste-water  treatment.  (9) 
Discussion  sessions.  (Bopp-ORNL) 
W72-03344 


BIOLOGICAL  CYCLING  OF  ELEMENTS  AND 
STABLE  ISOTOPES  IN  MARINE  ENVIRON- 
MENTS, 

California  Univ.,  Los  Angeles. 
I.  R.  Kaplan,  B.  J.  Priestley,  and  Arie  Nissenbaum. 
Available  from  National  Technical  Information 
Service  as  TID-25745,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  Progress  Report  January  1,  1970- 
March  31,  1971 ,  TID-25745,  1971.  61  p,  6  fig,  7  tab, 
36  ref .  AEC  Contract  AT  (04-3)-34. 


Descriptors:  'Marine  geology,  'Sedimentation, 
'Sulfides,  Reduction  (Chemical),  Sea  water, 
Uranium  radioisotopes,  Stable  isotopes,  Trace  ele- 
ments, Fjords,  Coral,  Reefs,  Oxidation-reduction 
potential,  Hydrogen  ion  concentration,  Alkalinity, 
Phosphates,  Sulfates,  Degradation  (Decomposi- 
tion), Organic  matter,  Water  chemistry,  Heavy 
metals,  Water  pollution  sources. 

It  is  possible  that  metals  introduced  either  by  vol- 
canic activity  or  through  weathering  of  rocks  may 
be  fixed  as  sulfides  in  the  sediment  of  a  lagoon  (ac- 
counting for  the  association  of  ore  deposits  with 
coral  reefs).  Present  studies  included:  heavy-metal 
sulfide  formation  in  sediments,  U-234/U-235  dat- 
ing, capture  by  sedimentation  of  transition  metals 
derived  from  weathering  of  lateritic  soil,  U  in 
reducing  sediments,  transition  and  base  metals  in 
interstitial  water  and  sediments,  degradation  of  or- 
ganic matter  in  coastal  and  Dead  Sea  sediments, 
and  composition  of  interstitial  water  from  deep 
ocean  cores.  (Bopp-ORNL) 
W72-03345 


RADIOISOTOPE  BIBLIOGRAPHY. 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03350 


GASOLINE  IN  GROUNDWATER  IN  LOS  AN- 
GELES COUNTY, 

California  Inst,  of  Tech.,  Pasadena. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03353 


SEMINAR  ON  WATER  POLLUTION  BY  OIL, 

Ministry  of  Housing  and  Local  Government,  Lon- 
don (England).  Directorate  of  Engineering. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-03358 


AUTOCHTHONOUS  CAESIUM  AND 

BEHAVIOUR   OF   ALLOCHTHONOUS   CAESI- 
UM IN  A  FISH  POND, 

Central  Lab.  for  Radiological  Protection,  Warsaw 

(Poland). 

Stanislaw  Wlodek,  Maria  Bysiek,  and  Danuta 

Grzybowska. 

Ekol  Pol  Ser  A.  18  (30):  613-623.  IUus.  1970.  Polish 

summary. 

Identifiers:       Allochthonous,       Autochthonous, 

Behavior,  Cesium,  Fish,  Pond. 

Time  changes  in  Cs  contents  polluting  the  fish 
pond,  its  water,  bottom  sediments  and  living  or- 
ganisms is  reported.  The  contents  of  au- 
tochthonous Cs  in  these  parts  of  the  pond 
ecosystem  are  also  reported. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03372 


A   STUDY   OF  SOIL   BIOASSAY   TECHNIQUE 
USING  PROMETRYNE, 

Oklahoma  Univ.,  Stillwater.  Dept.  of  Agronomy. 
P.  W.  Santelmann,  J.  B.  Weber,  and  A.  F.  Wiese. 
Weed  Sci.  19  (2):  170-174.  IUus.  1971 . 
Identifiers:     Avena-Sativa-M,     Bioassay,     Her- 
bicidal,  Prometryne,  Soil,  Technique. 

A  cooperative  study  to  evaluate  the  accuracy  and 
precision  of  bioassays  was  carried  out  among  in- 
vestigators at  several  locations  for  3  yr.  Oats 
(Avena  sativa  L.,  var.  Cimarron)  seedlings  were 
used  as  indicator  plants  for  soil-applied  2,4-bis- 
(isopropylamino)-6-methylthio-s-triazine 
(prometryne).  Assay  results  varied  a  great  deal  ini- 
tially, and  ranged  from  147%  below  to  234%  above 
the  prometryne  actually  applied.  The  adoption  of 
uniform  conditions  and  procedures  greatly  in- 
creased the  uniformity  of  the  determinations 
between  locations  to  a  range  of  from  37%  low  to 
0%  high  in  the  prometryne  applied.  Chemical 
analyses  of  the  soils  ranged  from  13%  low  to  20% 
high.  Measurements  of  herbicidal  activity  included 


dry  and  fresh  plant  weights,  plant  height,  visual  in- 
jury ratings,  and  plant  water  use.  The  average  con- 
centration of  prometryne  in  the  soil  as  estimated 
with  several  types  of  measurements  gave  a  mucl 
better  measure  of  prometryne  content  than  any 
one  measurement  alone.  Prometryne  rapidly  and 
greatly  affected  the  utilization  of  water  by  oats 
seedlings  and  careful  measurement  of  water  use 
showed  potential  of  being  a  good  early  indicator  ol 
prometryne  activity. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03427 


ANIONIC  DETERGENT  AND  CHLORINE  CON 
CENTRATIONS  IN  POLDER  DITCHES  IN  A 
FORMER  MALARIOUS  AREA:  WALCHERr. 
ISLAND,  ZEELAND  PROVINCE,  THE  NETH., 

Institute     of     Tropical     Hygiene,     Amsterdam 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03437 

5C.  Effects  of  PoUution 


THE  BENTHIC  ECOLOGY  OF  LOCH  LINNHE 
AND  LOCH  EIL,  A  SEA-LOCH  SYSTEM  ON 
THE  WEST  COAST  OF  SCOTLAND:  III.  THE 
EFFECT  ON  THE  BENTHIC  FAUNA  OF  THE 
INTRODUCTION  OF  PULP  MILL  EFFLUENT, 
Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

T.  H.  Pearson. 

J  Exp  Mar  Biol  Ecol.  6  (3):  211-233.  IUus.  Map 
1971. 

Descriptors:  'Industrial  wastes. 
Identifiers:    Amphiura-Chiajei,    Benthic,    Coast 
Corbula-Gibba,   Ecology,   Effluent,   Eil,   Fauna, 
Linnhe,  Loch,  MiU,  Myrtea-Spinifera,  Nucula-Sp, 
'Pulp,  Scotland,  Sea,  System,  West. 

A  5  yr  survey  of  the  macrobenthic  fauna  of  Loch! 
Linnhe  and  Eil  on  the  west  coast  of  Scotland  was 
undertaken  to  assess  the  effects  on  the  fauna  oi 
the  discharge  of  effluent  from  a  pulp  and  papei 
mill  into  the  narrows  between  the  2  lochs.  Effluent 
discharge  began  early  in  1966,  and  the  survey 
covered  the  2  years  prior  to  this  date  and  the  sub- 
sequent years.  The  characteristics  of  the  effluenl 
are  described.  Variations  in  the  total  organic  car- 
bon content  of  the  bottom  sediments  show  little 
change  over  the  period  in  the  C  levels  at  the  deep- 
water  stations,  but  show  rises  in  the  amounts  al 
the  shaUow-water  stations  adjacent  to  the  effluenl 
outfaU.  The  total  biomass  of  the  fauna  at  6  regulai 
sampling  stations  showed  increases  of  between  13 
and  62%  in  the  3-yr  post-effluent  period  when 
compared  with  the  pre-ef fluent  period;  however, 
the  largest  increases  were  recorded  1-2  yr  after  in- 
troduction of  effluent  and  the  later  samples 
showed  a  return  to  the  biomass  levels  existing  dur- 
ing the  pre-effluent  period.  Variations  in  the  num- 
bers of  the  major  moUuscan  and  echinoderm  spe- 
cies are  analysed.  A  general  increase  in  the  num- 
bers of  the  molluscs  Corbula  gibba  (Olivi),  Nucula 
sp.  and  Myrtea  spinifera  (Montagu)  and  the  echin- 
oderm Amphiura  chiajei  Forbes  took  place  in  the 
period,  Sept.  1966  to  July  1968,  and  were  foUowed 
by  a  decline  in  the  later  months  of  1968.  C.  gibba 
showed  the  rise  earliest  at  the  station  at  the  head 
of  Loch  EU  where  it  had  its  highest  resident  popu- 
lations, foUowed  successively  by  rises  at  the  sta- 
tion in  mid-loch  Linnhe,  and  in  1968  it  extended  its 
range  to  the  station  furthest  down  Loch  Linnhe. 
The  feeding  ecology  of  these  species  is  discussed 
and  the  possible  effect  of  the  effluent  on  larval  and 
adult  stages  are  considered.  It  is  concluded  that, 
although  foUowing  introduction  of  the  effluent  the 
successful  larval  settlement  of  the  species  con- 
sidered may  have  been  enhanced,  the  fluctuations 
observed  are  within  the  known  range  of  benthic 
population  changes,  so  that  it  seems  unlikely  that 
the  introduction  of  effluent  into  the  system  has  yet 
had  any  marked  positive  or  negative  effect  on  the 
benthic  populations  in  the  survey  area. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03003 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
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ALGAE  ON  THE  ARTIFICIAL  SUBSTRATUM 

IN  THE  WIELKI  STAW  IN  THE  VALLEY  OF 

THE    FIVE    POLISH    LAKES    (HIGH    TATRA 

MOUNTAINS), 

Polish   Academy  of   Sciences,   Krakow.   Zaklad 

Biologii  Wod. 

Barbara  Kawecka. 

Acta  Hydrobiol.  12  (4):  423-430.  Illus.  1970.  Polish 

summary. 

Identifiers:     'Algae,     Artificial,     'Lakes,     List, 

Mountains,   Poland,   Polish,    Staw,   Substratum, 

Tatra,  Valley,  Wielki. 

The  algae  species  which  settled  on  artificial  sub- 
stratum  suspended   at   various  depths  during  2 
seasons  in  the  lake  are  listed.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03005 


FORMATION   OF  BOTTOM   FAUNA   IN   THE 
GOCZALKOWICE  DAM  RESERVOIR, 

Polish      Academy      of      Sciences,      Pszczyna. 

Hydrobiological  Station. 

Edward  Krzyzanek. 

Acta  Hydrobiol.  12  (4):  399-421.  Illus.  Maps.  1970. 

Polish  summary. 

Identifiers:  Bottom,  Chironomus-Plumosus,  Cryp- 

tochironomus,  Dam,  'Fauna,  Formation,  Goczal- 

kowice,  Poland,  Procladius,  'Reservoir. 

The  formation  of  bottom  fauna  in  the  Goczalko- 
wice  reservoir  has  been  observed  since  1955.  Ac- 
cording to  published  works  and  to  the  author's 
own  investigation,  there  were  3  stages  in  the  for- 
mation of  bottom  fauna.  The  1st  stage  (1055-1957) 
was  characterized  by  the  escape  and  death  of  land 
forms  and  the  appearance  of  new  ones;  the  2nd 
(1953-1961)  and  last  period,  showed  a  general 
decrease  in  the  number  of  bottom  fauna  and  an  in- 
crease in  the  number  of  pelophilous  forms.  In  the 
Chironomidae  group  some  forms  disappeared 
while  new  ones  appeared.  There  was  also  an  in- 
creased development  of  such  forms  as  Procladius, 
Chironomus  plumosus,  and  various  species  of  the 
genus  Cryptochironomus.  --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03006 


BOTTOM    SEDIMENTS   OF   THE   POLLUTED 
DAM  RESERVOIR  AT  OTMUCHOW, 

Polish   Academy   of   Sciences,   Krakow.   Zaklad 

Biologii  Wod. 

Kazimlerz  Pasternak. 

Acta  Hydrobiol.  12  (4):  377-390.  Illus.  1970.  Polish 

summary. 

Identifiers:     Bottom,     Chemical,     Constituents, 

Dam,  Otmuchow,  Poland,  Polluted,  'Reservoir, 

•Sediments. 

Investigations  were  carried  out  on  the  physico- 
chemical  properties  of  sediments  of  the  Subsu- 
detic  dam  reservoir,  from  the  point  of  view  of  their 
relation  to  the  kind  and  actual  degree  of  pollution 
of  the  river  water  (wastes  of  the  cellulose-paper 
and  sugar  industries).  The  material  accumulating 
in  the  reservoir  consists  almost  exclusively  of 
suspended  matter.  As  a  result  of  the  inflow  of  pol- 
luted water  for  many  years,  the  sediments  of  the 
Otmuchow  reservoir  contain  several  times  more 
organic  matter  and  mineral  P  than  those  of  the 
other  Polish  dam  reservoirs  with  pure  water.  The 
organic  matter  of  the  investigated  sediments  is 
characterized.  Apart  from  the  considerable  mass 
of  cellulose  fibers  resistant  to  decompositions,  it 
contains  an  unusually  high  percentage  of  free  ful- 
vic  and  humic  acids,  undergoing  dissolution  and 
mineralization.  In  some  zones  of  the  reservoir 
hydrogen  sulfide  and  phenols  were  detected  in  the 
sediments.  Moreover,  the  sediments  are  charac- 
terized by  a  very  high  content  of  bitumens,  a  rela- 
tively low  content  of  Ca  and  sulfates,  an  acid  reac- 
tion, and  an  increased  Fe  content.  The  paper  con- 
cludes with  consideration  on  the  detrimental  effect 
of  this  kind  of  sediment  and  of  the  water  of  the 
river  on  the  environment  and  biocenosis  of  the 
reservoir-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03007 


BIOLOGICAL  ASPECTS  OF  POLLUTION  IN 
THE  HEATHCOTE  RIVER,  CHRISTCHURCH, 
NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

Jan  Cameron. 

N  Z  J  Mar  Freshwater  Res.  4  (4):  431-444.  Illus. 

Map.  1970. 

Identifiers:     Biological,     Christchurch,     Fauna, 

Heathcote,  Indicators,  Macro,  Microorganisms, 

'New  Zealand,  'Pollution,  River. 

The  presence  and  degree  of  pollution  in  the 
Heathcote  River  was  estimated  from  bacterial  and 
chemical  analyses  of  water  sampled  at  low  tide 
from  5  stations  in  summer  1967-68.  The  river  is 
very  badly  polluted  in  the  industrial  area  and 
downstream  of  it,  but  is  fairly  clean  upstream  of 
the  industrial  area.  Results  of  analyses  of  micro- 
organisms and  macrofauna  at  20  stations  are 
presented  and  distributions  of  these  organisms  are 
related  to  salinity  and  pollution  in  the  river.  Pollu- 
tion is  restricting  the  macrofauna  of  the  river  but  is 
encouraging  micro-organism  populations.  Three 
groups  of  macrofauna  are  present:  Those  present 
in  clean  freshwater  only,  those  tolerating  pollution 
but  restricted  to  freshwater,  and  those  tolerating 
pollution  but  restricted  to  saline  water.  The  use  of 
these  groups  of  species  as  biological  indicators  of 
pollution  in  the  Heathcote  River  has  been  evalu- 
ated; pollution  appears  to  be  indicated  by  absence 
of  a  group  of  species  rather  than  by  presence  of  1 
spp.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03008 

CYCLE  OF  PHYSICAL-CHEMICAL  OBSERVA- 
TIONS IN  THE  LAKE  FUSARO, 

Messina  Univ.  (Italy).  Instituto  di  Zoologia. 
For  primary  bibliographic  entry  see  Field  02H. 
W 72-030 17 

SOME  BIOLOGICAL  AND  HYDROCHEMICAL 
OBSERVATIONS  FROM  THE  STICHT-A- 
NKEVEENSE  POLDER  AND  MEERHOEK. 
(PROVINCE  OF  N-HOLLAND,  NETHER- 
LANDS), t  „ 
Delta  Inst,  of  Hydrobiological  Research,  Yerseke 
(Netherlands). 
R.  Peelen. 

Biol  Jaarb.  35:  195-202.  Illus.  Map.  1967. 
Identifiers:        Algae,        Biological,        Holland, 
Hydrochemical,  Meerhoek,  Netherlands,  North, 
pH,  'Polder,  Preservation,  Province,  Sticht-An- 
keveense. 

The  area  surveyed  became  a  moor  in  the  16th  and 
17th  centuries  through  which  a  canal  was  dug  and 
several  ditches,  the  bottoms  of  which  were 
covered  with  algae.  The  source  of  water  is  the 
Reede  Vaart  which  provides  a  shortcut  between  2 
points  in  the  meandering  Vecht  river.  The  mineral 
contents  of  the  polluted  polder  water  are  shown 
for  various  locations.  The  changing  pH  of  the 
polder  water  is  charted  for  various  parts  of  the 
year,  and  the  effect  of  a  new  pumping  station  for 
the  area  is  discussed  as  contributing  to  the  preser- 
vation of  the  area  as  a  pastoral  setting.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-03018 

IMPACT  OF  ECOLOGICAL  SUCCESSION  ON 
THE  PARASITE  FAUNA  IN  CENTRARCHIDS 
FROM  OLIGOTROPHIC  AND  EUTROPHIC 
ECOSYSTEMS, 

Wake  Forest  Univ.,  Winston-Salem,  N.C.  Dept.  of 
Biology. 
Gerald  W.  Esch. 

Amer  Midland  Natur.  86(1):  160-168.  1971. 
Identifiers:     Birds,     Centrarchids,     Ecological, 
Ecosystems,  'Eutrophic,  Fauna,  Gastropods,  Im- 
pact, Mammals,  'Oligotrophic,  Parasite,  Predator, 
Prey,  Relations,  Succession. 

Approximately  30  spp.  of  larval  and  adult  parasites 
were  collected  from  549  centrarchid  fish  and  7718 
gastropod  molluscs  from  an  oligotrophic  and  2 
eutrophic  lakes  in  southwestern  Michigan.  The 


distribution  pattern  indicates  that  centrarchids 
from  the  oligotrophic  lake  harbor  a  wide  range  of 
species  of  adult  parasites  and  a  comparatively 
smaller  number  of  larval  forms,  many  of  which 
complete  their  life  cycle  in  predatory  fish.  Bass 
and  sunfish  from  the  2  eutrophic  lakes  harbor  a 
proportionately  larger  number  of  larval  parasites, 
most  of  which  culminate  their  life  cycles  in  fish- 
eating  birds  and  mammals.  A  trophic  hypothesis, 
based  on  the  nature  of  predator-prey  relationships 
in  each  of  the  2  types  of  ecosystem,  is  proposed  to 
explain  the  distribution  patterns  of  parasites.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03020 


SELECTED   ALGAE   OF   DAM   RESERVOIRS, 
THE  RIVER  SOLA,  AND  CARP  PONDS, 

Polish  Academy   of   Sciences,   Krakow.   Zaklad 

Biologii  Wod. 

Lucja  Krzeczkowska-Woloszyn,  Halina,  Bucka, 

and  Krystyna  Kyselowa. 

Acta  Hydrobiol.  13(1):  107-116.  Illus.  1971. 

Identifiers:    Algae,    Carp,    Chrysococcus,    Dam, 

Kephyrion,  Kephyriopsis,  Poland,  Ponds,  Pseu- 

dokephyrion,   Reservoirs,    River,   Scenedesmus, 

Selected,  Siderocystis,  Sola,  Trachelomonas. 

Five  euglenoid  species  of  the  genus 
Trachelomonas,  12  spp.  and  1  variety  of 
chrysophytes  of  the  genera  Pseudokephyrion, 
Kephyrion,  Kephyriopsis,  and  Chrysococcus,  and 
3  spp.  of  green  algae  of  the  genera  Scenedemus 
and  Siderocystis  were  determined  as  being  rare  or 
new  for  Poland.  They  were  found  in  the  plankton 
of  fishponds,  in  dam  reservoirs,  and  in  the  Sola 
River.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03021 


A  SURVEY  OF  THE  FRESHWATER  ALGAE  OF 
UNION  COUNTY,  ILLINOIS, 

Trevetta  F.  Wunderlin. 
Castanea.36(l):  1-53.  Map.  1971. 
Identifiers:  'Algae,  Annotated,  Checklist,  Coun- 
ty, Fresh,  Illinois,  New,  Records,  Survey,  Union, 
USA,  Water. 

A  total  of  364  taxa  were  identified  from  115  collec- 
tion sites.  Of  these,  149  are  new  records  for  the 
state.  The  groups  represented  in  the  flora  are  the 
Chlorophyceae,  Charophyceae,  Euglenophyceae, 
Xanthophyceae,  Chrysophyceae,  Bacil- 

lariophyceae,  Dinophyceae,  and  Cyanophyceae. 
The  best  represented  orders  were  the  Chlorococ- 
cales,  Zygnematales  and  Euglenales.  An  annotated 
checklist  is  included.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03022 

THE  EFFECT  OF  PHENOLS  IN  INLAND 
WATERS  ON  THE  SANITARY  QUALITIES  OF 
FISH  MEAT, 

L.  M.  Maslov,  and  E.  F.  Vasil'ev. 
Nauch  Tr  Omsk  Med  Inst.  95.  24-32.  1969.  Trans- 
lated from  Ref  Zh  Otd  Vyp  Farmakol  Khimioter 
SredstvaToksikol,  1970,  No.  7.54.821. 
Identifiers:  Fish,  Inland,  Meat,  'Phenols,  Quali- 
ties, Sanitary,  Sterlet. 

In  different  years  the  content  of  volatile  phenols  in 
the  waters  of  the  Irtysh  River  downstream  from 
the  discharge  point  of  the  petroleum-processing 
combine  varied  from  0.57  to  5.0  mg/liter.  Studies 
were  made  under  aquarium  conditions  of  the  ef- 
fect of  phenols  on  the  organoleptic  properties  of 
sterlets  caught  in  nonpolluted  waters.  When  the 
phenol  concentration  was  0.1  mg/liter,  the  smell 
and  taste  appeared  in  the  sterlets  meat  on  the  7th 
day;  after  the  sterolets  had  been  transferred  to  an 
aquarium  with  pure  water,  the  phenol  smell  and 
taste  remained  until  the  21st  day.  When  the  fish 
were  maintained  in  an  aquarium  with  a  phenol  con- 
centration of  0.01  mg/liter,  the  smell  and  taste  ap- 
peared on  the  8th  day;  on  the  31st  day  after  the 
sterlets  had  been  transferred  to  pure  water,  these 
phenomena  in  the  sterlet  meat  disappeared.  At  a 
concentration  of  0.001  mg/liter,  phenol  smell  and 
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taste  appeared  on  the  9th  day  and  disappeared  34 
days  after  transfer  to  pure  water.  At  the  phenols 
concentrations  used  in  these  studies  the  fish  were 
torpid  and  of  reduced  mobility.  When  the  concen- 
tration was  0.0001  mg/liter  there  was  no  effect  on 
the  organoleptic  properties  of  the  sterlet  meat 
after  50  days. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03024 


CORRELATION  OF  STRUCTURE  VERSUS  AC- 
TIVITY OF  POLLUTANTS  OF  FRESH  WATER, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 
Center. 

H.  W.  Bond,  and  G.  C.  Fuller. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  606,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  Rhode 
Island  Water  Resources  Center,  Kingston,  (1971), 
11  p,  1  fig,  6  tab,  9  ref.  OWRR  A-028-R.I.  (1) 

Descriptors:  *Thiol-affinity-sulfhydryl-reactive 
agents,  *Sulfhydryl-thiol  affinity-rate  assay, 
*Cysteine-B-nitrostyrene  interaction,  *Sulfhydryl 
reactivity,  "Oxygen-uptake  inhibitions,  "Cysteine, 
"B-nitrostyrenes,  "Vinyl  sulfones. 
Identifiers:  "Chemical  reactions,  Monitoring, 
Spectrophotometry,  "Molluscides,  "Snails,  "Tox- 
icity. 

The  toxicity  of  many  classes  of  compounds  in 
snails  (and  probably  in  many  other  aquatic  animals 
as  well)  is  due  to  the  ability  of  these  compounds  to 
inhibit  oxygen  uptake,  by  interaction  with  en- 
zymes which  require  intact-SH  (i.e.  Sulfhydryl) 
groups  for  normal  function.  Among  the  classes  of 
compounds  highly  toxic  to  snails  which  are  potent 
sulfhydryl  inhibitors  are  B-nitrostyrenes,  Vinyl 
ketones,  vinyl  sulfones,  zinc  dithiocarbamates, 
and  quaternary  salts.  The  sulfhydryl  reactivity  of 
representative  B-nitrostyrenes  and  vinyl  sulfones 
was  determined  by  observing  the  change  produced 
by  the  color-forming  reaction  between  cysteine 
and  5,  5  (l)-dithiobis  (2-nitrobenzoic  acid)  in  the 
presence  and  in  the  absence  of  the  sulfhydryl  reac- 
tive agent.  There  is  a  direct  correlation,  for  the 
compounds  studied  between  their  toxicity  to  snails 
and  their  ability  to  inhibit  sulfhydryl  groups.  This 
suggests  that  similar  correlations  likely  exist  for 
other  compounds  whose  toxicity  to  snails  is  due  to 
their  ability  to  inhibit  sulfhydryl  groups. 
W72-03144 


STUDIES  ON  ALGAE  FROM  EUTROPHIC  AND 
OLIGOTROPHY  WATERS  AND  THEIR  USE  IN 
THE  BIO-ASSAY  OF  WATER  QUALITY, 

Michigan   State   Univ.,   East   Lansing.   Dept.   of 

Botany  and  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03183 


LYSOGENY  OF  A  BLUE-GREEN  ALGA,  PLEC- 
TONEMA  BORYANUM, 

Delaware    Univ.,    Newark.    Dept.    of   Biological 

Sciences. 

R.  E.  Cannon,  M.  S.  Shane,  and  Valerie  N.  Bush. 

Virology,  Vol.  45,  No.  1,  p  149-153,  July  1971.  1 

fig,  1  tab,  9  ref.  OWRR  A-016-DEL  (1). 

Descriptors:  "Cyanophyta,  Algae,  "Viruses. 
Identifiers:   "Lysogeny,  "Plectonema  boryanum, 
LPP-1 ,  LPP-1D,  Phycovirus,  Mitomycin  C. 

Evidence  for  lysogeny  of  a  filamentous  blue-green 
alga,  Plectonema  boryanum,  is  presented.  A 
suspected  lysogenic  strain  which  carries 
phycovirus  designated  LPP-1D  (Delaware  strain) 
has  been  subcultured  for  four  years.  Viral 
neutralization  tests  show  that  LPP-1D  is  antigeni- 
cally  similar  to  LPP-1.  Induction  experiments  of 
lysogenic  Plectonema  with  an  antibiotic,  Mito- 
mycin C,  result  in  100-fold  increase  in  phycovirus 
titer  4-5  hr  after  treatment.  Growth  of  lysogenic 
cultures  with  antiphycovirus  serum  eliminates  all 
free  phycovirus  in  the  culture.  Ten  days  later, 
phycovirus  is  again  present  in  the  medium.  LPP-1 


appears  to  be  a  virulent  strain  while  LPP-1D  may 
be    a    temperate    strain    of    the    same    type    of 
phycovirus   which   has   lysogenized   Plectonema 
boryanum. 
W72-03188 


SAMPLING  AND  MEASUREMENT  IN  THE 
AQUATIC  ENVIRONMENT, 

Washington  State  Univ.,  Pullman.  Dept.  of  Sanita- 
ry Engineering. 

Surinder  K.  Bhagat,  Donald  E.  Proctor,  and 
William  H.  Funk. 

Presented  at  the  25th  Purdue  Industrial  Waste 
Conference,  Lafayette,  Indiana,  May  5-7,  1970, 
Mimeo  (undated),  22  p.  13  fig,  1  tab,  14  ref.  15-12- 
68  16080  ERO. 

Descriptors:  "Eutrophication,  "Measurement, 
"Sampling,  Water  resources,  Area  redevelopment, 
Biological  characteristics,  Algae,  Zooplankton, 
Bacteria,  Nutrients,  Sediments,  Environmental  ef- 
fects, Trace  elements,  Analytical  techniques, 
Columbia  River,  Washington,  Oregon. 
Identifiers:  "Vancouver  Lake  (Wash),  Vancouver 
(Wash),  Portland  (Ore),  Water  quality  analyzer. 

Vancouver  Lake  (Washington)  presently  polluted, 
which  has  the  potential  of  becoming  a  useful  mul- 
tipurpose resource,  was  studied  to  determine  the 
present  water  quality  conditions,  evaluate  pollu- 
tion sources,  and  explore  ways  to  improve  its  use- 
fulness. Such  sampling  and  measurements  which 
were  considered  necessary  in  attaining  Vancouver 
Lake  project  objectives  are  discussed  in  detail. 
Measurements  were  made  of  biological  and  bac- 
teriological activities,  nutrient  levels,  and  the  ex- 
isting environmental  conditions.  The  most 
prominent  alga  is  Aphanizonmenon  flos-aquae, 
one  of  the  more  unsightly  and  odoriferous.  A 
biological  inventory  of  the  bottom  organisms 
showed  aquatic  earthworms  characteristic  of  shal- 
low and  turbid  waters.  Bacteriological  examina- 
tion indicated  that  bacterial  contamination  is  ex- 
cessively high  precluding  recreational  use. 
Sphaerotilus,  responsible  for  slime  growths  in 
streams  and  for  destroying  habitats  for  various 
aquatic  animals  was  measured  in  the  adjacent 
Columbia  River.  The  nutrient  levels  in  Vancouver 
Lake  are  quite  high  and  responsible  for  excessive 
algal  populations.  Equipment  for  measurements  of 
environmental  factors  is  delineated.  Trace  ele- 
ments were  measured  by  neutron  activation  and 
high  resolution  spectrometry.  (Jones-Wisconsin) 
W72-03215 


PRIMARY  PRODUCTIVITY,  CHEMO-O- 
RGANOTROPHY,  AND  NUTRITIONAL  IN- 
TERACTIONS OF  EPIPHYTIC  ALGAE  AND 
BACTERIA  ON  MACROPHYTES  IN  THE  LIT- 
TORAL OF  A  LAKE, 

Michigan  State  Univ.,  Hickory  Corners,  W.  K. 
Kellogg  Biological  Station. 
Harold  L.  Allen. 

Ecological  Monographs,  Vol  41,  No  2,  p  97-127, 
1971.  33  fig,  13  tab,  18  ref.  AEC  AT  (ll-D-1599 
NSFGB-6538. 

Descriptors:  "Primary  productivity,  "Eutrophica- 
tion, "Nutrients,  "Biological  communities, 
"Aquatic  plants,  Algae,  Bacteria,  Littoral,  Lakes, 
Periphyton,  Organic  matter,  Biomass,  Metabol- 
ism, Phytoplankton,  Plant  physiology,  Physiologi- 
cal ecology,  Organic  compounds,  On-site  tests, 
Methodology,  Chara. 

Identifiers:  "Epiphytic  algae,  "Epiphytic  bacteria, 
"Macrophyte-epiphtye  metabolism,  Lawrence 
Lake  (Mich),  Scirpus  acutus,  Najas  flexilis. 

Community  metabolism  of  macrophyte-epiphyte 
systems  and  nutritional  relationships  of  epiphytic 
algae  and  bacteria  were  investigated  by  C-14 
techniques  in  the  littoral  zone  of  a  small  lake.  The 
study  indicated  that  epiphytic  algae  contributed 
31.3%  to  the  total  littoral  production  and  that  the 
algal  epiphytes  may  be  among  the  dominant  produ- 
cers in  shallow-water  ecosystems  with  submerged 
macrophytes.      The      chemo-organotrophy      of 


epiphytic  bacteria  was  evaluated  on  glucose  and 
acetate  substrates  by  enzyme  kinetic  analysis.  The 
nature  of  extracellular  release  suggests  nutritional 
interactions  in  macrophyte-epiphyte  systems.  The 
metabolism  of  the  two  groups  of  organisms  may  be 
a  source  of  dissolved  organic  matter  that  con- 
tributes to  the  primary  production.  (Wilde- 
Wisconsin) 
W72-03216 


STUDIES  ON  THE  PHYSIOLOGY  OF  HETERO- 
CYST  PRODUCTION  IN  THE  NITROGEN-FI- 
XING BLUE-GREEN  ALGA  ANABAENA  SP  L- 
-31  IN  CONTINUOUS  CULTURE, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Biology  Div. 

J.  Thomas,  and  K.  A.  V.  David. 

Journal  of  General  Microbiology,  Vol  66,  No  1,  p 

127-131, 1971. 3  fig,  1  tab,  17  ref. 

Descriptors:  "Nitrogen  fixation,  "Cyanophyta, 
Plant  physiology,  Cytological  studies,  Cultures, 
Ammonia,  Potassium  compounds,  Nitrates,  Den- 
sity, Growth  rates,  Laboratory  tests,  Cyanophyto, 
Algae. 

Identifiers:  "Heterocysts,  "Anabaena  sp  L-31, 
Continuous  culture,  Batch  cultures. 

Compounds  which  inhibit  heterocyst  production  in 
filamentous  blue-green  algae  include  nitrate, 
nitrite,  ammonia,  and  other  nitrogeneous  sub- 
stances, ammonia  being  the  most  effective. 
Mechanism  of  this  inhibition  has  not  been  clearly 
understood.  Studies  in  batch  and  continuous  cul- 
tures of  Anabaena  sp  L-31  are  reported  to  elu- 
cidate further  the  physiology  of  inhibition  of 
heterocysts.  Daily  measurements  were  made  of 
turbidity,  cell  number,  cell  size,  heterocysl 
frequency,  filament  length,  and  extracellular  am- 
monia. Induction  of  heterocysts  in  this  alga  is 
totally  inhibited  by  potassium  nitrate  in  batch  cul- 
tures, whereas  in  continuous  cultures  no  inhibition 
is  observed  at  high  dilution  rates.  When  nitrate  is 
utilized,  ammonia  accumulates  in  the  growth 
medium,  the  quantity  of  extracellular  ammonia 
declining  with  increasing  dilution  rate.  The  rate  of 
release  of  ammonia  per  cell  increases  witl 
decreasing  density  of  organisms,  and  induction  of 
heterocysts  is  consistently  observed  when  am- 
monia release  per  cell  exceeds  2  x  10  to  the  10th 
power  micrograms.  It  is  inferred  that  such  exces- 
sive release  depletes  the  level  of  intracellular  am- 
monia causing  the  induction  of  heterocysts.  The 
present  results  support  the  view  that  heterocysts 
are  the  possible  sites  of  nitrogen  fixation  in  blue- 
green  algae.  (Jones-Wisconsin) 
W72-03217 


ESTIMATING  EUTROPHIC  POTENTIAL  OI 
POLLUTANTS, 

Monsanta  Co.,  St  Louis,  Mo;  and  Washington 
Univ.,  St  Louis,  Mo.  Dept.  of  Environmental  and 
Sanitary  Engineering. 
Dee  Mitchell,  and  James  C.  Buzzell,  Jr. 
Journal  of  Sanitary  Engineering  Division 
Proceedings  of  the  American  Society  of  Civil  En 
gineers,  Vol  97,  No  SA  4,  p  453-465,  1971.  5  fig,  j 
tab,  22  ref. 

Descriptors:  "Eutrophication,  "Laboratory  tests, 
"Water  pollution  effects,  "Algae,  "Plankton 
Water  pollution  control,  Methodology,  Microen- 
vironment,  Measurement. 

Identifiers:  "Microcosm  algal  assay  procedure 
Species  diversity  index. 

This  study  is  concerned  with  effects  of  various 
chemicals  and  wastewater  on  the  composition  anc 
growth  of  algal  microcosms  of  lake  water  and  bot- 
tom mud  cultures.  The  bioassay  was  conducted  ir 
nine  liter  pyrex  bottles  filled  with  1:7  mud-lake 
water  suspension.  The  treatments  included  1095 
solution  of  domestic  wastewater,  10%  secondar) 
treatment  effluent,  different  concentrations  of  23- 
19-17  fertilizer,  and  the  Algistat  herbicide.  Effects 
of  these  treatments  were  recorded  in  terms  of  the 
number  of  algal  genera  and  the  total  algal  cells 
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count  Nearly  all  enrichments  of  the  media  caused 
a  marked  reduction  of  the  diversity  index  of 
microorganisms.  The  results  suggested  that  the 
laboratory  procedure  may  serve  for  an  appraisal  ot 
the  effect  of  different  pollutants.  (Wilde-Wiscon- 

sin) 
W72-03218 

PHYTOPLANKTON  PRIMARY  PRODUCTION 
OFF  THE  COAST  OF  HELSINKI 
(KASVIPLANKTONIN  PERUSTUOTANTO 

HELSINGIN  EDUSTAN  MERIALUELLA), 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
Pasi  O.  Lehmusluoto. 

Suomi  Limnological  Institute,  Enpainos,  Lim- 
nologisymposion,  p  31-42,  1967.  4  fig,  1  tab,  12  ref , 
English  summary. 

Descriptors:  *Eutrophication,  'Primary  produc- 
tivity, 'Phytoplankton,  Domestic  wastes,  Sewage, 
Self-purification,  Fjords. 

Identifiers'.  *Gulf  of  Finland,  'Helsinki  (Finland), 
Dilution. 

A  survey  of  phytoplankton  in  the  recreational  area 
off  the  coast  of  Helsinki,  Finland,  revealed  that 
discharge  of  domestic  sewage  produced  severe 
eutrophication  of  near-shore  waters,  expressed  by 
the  annual  primary  production  of  1740  kg  C/ha. 
Dilution  and  self  purification  reduced  the  primary 
production  towards  the  open  sea  to  300  kg  C/ha. 
(Wilde-Wisconsin) 
W72-03219 


required.  Tests  of  nitrogenous  compounds 
revealed  that  ammonium  chloride,  urea,  and 
several  amino  acids  arrested  an  increase  of  the 
reductase  in  vivo,  but  not  in  vitro.  The  study  sug- 
gested that  nitrate  reduction  in  Chlorella  is  con- 
trolled by  repression  of  enzyme  synthesis.  (Wilde- 
Wisconsin) 
W72-03222 


INFLUENCE  OF  ORGANIC  MATTER  ON 
SOME  CHARACTERISTICS  OF  AQUATIC 
SOILS,  „ 

Auburn  Univ.,  Ala.  Agricultural  Experiment  Sta- 
tion. 

Claude  E.  Boyd. 

Hydrobiologia,  Vol  36,  No  1,  p  17-21,  1970.  2  fig,  8 
ref.AECAT(38-l)-310. 

Descriptors:    'Organic    matter,    'Aquatic    soils, 
Alabama,  Nitrogen,  Cation  exchange,  Sulfur,  Fer- 
tilization, Impoundments,  Lake  soils,  Analytical 
techniques,  Lakes. 
Identifiers:  Mineralization,  Fishing  lakes. 

Contents  of  organic  matter,  total  nitrogen,  sulfur, 
and  cation  exchange  capacity  were  determined  in 
samples  of  aquatic  soils  collected  from  29  fishing 
lakes.  Significant  relationship  between  organic 
matter  and  investigated  factors  was  established. 
The  results  suggested  that  methods  of  agricultural 
soil  analysis  are  applicable  to  investigations  of 
lake  bottoms.  (Wilde-Wisconsin) 
W72-03223 


PARTICULATE  CARBON:  NITROGEN  RELA- 
TIONS IN  NORTHERN  CHESAPEAKE  BAY, 

Maryland  Univ.,  CoUege  Park.  Natural  Resources 

Inst;  and  Chesapeake  Biological  Lab.  Solomons, 

Md.' 

David  A.  Flemer,  and  Robert  B.  Biggs. 

Journal  of  Fisheries  Research  Board  of  Canada, 

Vol  28,  No  6,  p  91 1-918, 1971.  2  fig,  3  tab,  24  ref. 

Descriptors:  'Carbon,  'Nitrogen,  'Organic 
matter,  Spatial  distribution,  Estuaries,  Sediments, 
Salinity,  Suspension. 

Identifiers:  'Carbon  nitrogen  ratios,  'Chesapeake 
Bay,  Particulate  carbon,  Particulate  nitrogen, 
Susquehanna  River. 

Determinations  of  particulate  carbon  and  particu- 
late nitrogen  were  made  in  samples  collected  in  the 
Chesapeake  Bay  estuary  usually  at  0.5  m  depth 
and  every  3  m  to  the  depth  of  9  or  12  m.  Average 
C/N  ratio  for  the  column  was  between  20  and  30  in 
the  upper  part  of  the  estuary,  the  high  values  coin- 
ciding with  the  maximum  discharge  of  Susquehan- 
na River.  Seaward  the  ratio  averaged  less  than  20. 
During  the  period  July  to  October  the  ratio  was 
consistently  less  than  20  in  the  entire  study  area. 
(Wilde-Wisconsin) 
W72-03221 

REGULATION  OF  NITRATE  REDUCTASE  IN 
CHLORELLA  VULGARIS, 

CorneU    Univ.,    Ithaca,    N.Y.;   and    Agricultural 

Research  Service,  Ithaca,  N.Y.  Plant,  Soil  and 

Nutrition  Lab. 

F.  W.  Smith,  and  John  F.  Thompson. 

Plant  Physiology,  Vol  48,  p  224-227,  1971.  4  fig,  2 

tab,  15  ref. 

Descriptors:  'Biochemistry,  'Nitrates,  'Chlorella, 
Enzymes,  Proteins,  Laboratory  tests,  Ammonia, 
Assay,  Inhibition,  Ureas,  Synthesis,  Algae. 
Identifiers:  Chlorella  vulgaris,  Nitrate  reductase, 
Ribonucleic  acid. 

Several  amino  acids  were  tested  as  possible  inhibi- 
tors of  nitrate  reductase.  The  results  of  assays  and 
induction  studies  disclosed  that  nitrate  reductase 
is  increased  in  Chlorella  vulgaris  by  an  addition  of 
nitrate  with  maximum  induction  above  mM.  Ac- 
tinomycin  D,  cycloheximide,  and  puromycin  an- 
nuled  the  effect  of  nitrate  thus  indicating  that  de 
novo  synthesis  of  messenger  RNA  and  protein  is 


STUDIES  ON  FRESHWATER  BACTERIA:  FAC- 
TORS WHICH  INFLUENCE  THE  POPULATION 
AND  ITS  ACTIVITY, 

Freshwater    Biological    Association,    Ambleside 

(England). 

J.  G.  Jones. 

The  Journal  of  Ecology,  Vol  59,  No  2,  p  593-613, 

1971.  12  fig,  7  tab,  42  ref. 

Descriptors:  'Aquatic  bacteria,  'Population,  'Al- 
gae 'Stratification,  'Enzymes,  Thermocline, 
Epilimnion,  Mud,  Physicochemical  properties, 
Hydrogen  ion  concentration,  Temperature,  Dis- 
solved oxygen,  Eutrophication,  Oligotrophy, 
Phytoplankton,  Analytical  techniques,  Turbidity, 
Nitrates,  Phosphates,  Wind  velocity,  Rainfall. 
Identifiers:  Esthwaite  Water  (England),  Lake 
Windermere  (England),  Exoenzyme  producers, 
Chlorophyll  a. 

The  factors  were  studied  controlling  bacterial 
populations  during  the  period  of  water  stratifica- 
tion The  analyzed  parameters  included  tempera- 
ture pH,  dissolved  oxygen,  turbidity,  particulate 
matter,  phosphate,  nitrate,  rainfall,  wind  velocity, 
and  chlorophyll  a.  The  density  of  viable  bacteria 
exoenzyme  producing  bacteria,  and  the  levels  of 
certain  enzymes  were  also  estimated.  In  the 
eutrophic  Esthwaite  Water  the  major  factors  con- 
trolling bacteria  appeared  to  be  temperature,  DO 
concentration,  and  pH.  In  the  Lake  Windermere  a 
positive  correlation  was  observed  between  bac- 
terial numbers  and  pH,  temperature,  particulate 
matter,  and  rainfall.  Bacterial  population  and  en- 
zymatic activity  occasionally  increased  with 
phytoplankton  maxima.  (Wilde-Wisconsin) 
W72-03224 

PHYTOPLANKTON  PRIMARY  PRODUCTION 
IN  THE  BALTIC  AREA  (KASVIPLANKTONIN 
PERUSTUOTANTO  ITAMEREN  ELUEELLA), 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
Pasi  O.  Lehmusluoto. 

Eripainos,  Luonnon  Tutkija,  p  86-91,  1971.  3  fig,  1 
tab,  15  ref,  English  summary. 

Descriptors:  'Primary  productivity,  'Phytoplank- 
ton 'Sea  water,  'Eutrophication,  Water  pollution 
effects,  Water  pollution  sources,  Industrial 
wastes,' Domestic  wastes,  Pulp  wastes. 
Identifiers:  'Coastal  waters,  Baltic  Sea,  Bothnian 
Bay,  Gulf  of  Finland,  Straits  of  Denmark,  Bothni- 
an Sea. 


Based  on  analyses  of  phytoplankton,  eutrophica- 
tion of  polluted  coastal  waters  of  the  Baltic  Sea 
was  expressed  by  the  annual  primary  production 
exceeding  170  g  C/sq  m  for  the  northern  part  and 
by  800  g  C/sq  m  for  the  southern  part.  In  some 
areas  the  discharge  of  wastewaters  inhibited 
production.  Outside  of  the  coastal  areas,  the  an- 
nual primary  production  ranged  from  10  to  25  g  C 
in  the  Bothnian  Bay,  from  15  to  40  g  C  in  the  Gulf 
of  Finland,  and  averaged  about  100  g  C/sq  m  in  the 
straits  of  Denmark.  (Wilde-Wisconsin) 
W72-03226 

THE  NATURE  OF  THE  PHOTOSYNTHATE  IN 
NATURAL  PHYTOPLANKTON  POPULATIONS 
IN  RELATION  TO  LIGHT  QUALITY, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

D.  G.  Wallen,  and  G.  H.  Geen. 

Marine  Biology,  Vol  10,  No  2,  p  157-168,  1971.  2 

fig,  7  tab,  31  ref. 

Descriptors:  'Phytoplankton,  'Photosynthesis, 
'Light  quality,  Pigments,  Solar  radiation,  Light 
penetration,  Energy  gradient,  Light  intensity, 
Depth,  Organic  compounds,  Metabolism, 
Wavelengths,  Growth  rates,  Analytical 
techniques. 

Identifiers:  Saanich  Inlet  (British  Columbia),  Indi- 
an Arm  (British  Columbia),  Carbon-14  distribu- 
tion, Ethanol-soluble  fractions,  Insoluble  com- 
pounds. 

Samples  of  C-14  labeled  phytoplankton,  coUected 
from  different  depths  of  the  photic  zone,  were 
subjected  to  fractionation  analysis.  Irrespective  of 
light  intensity,  the  greater  share  of  C-14  in  the 
newly  formed  compounds  was  in  the  ethanol-solu- 
ble fraction.  The  proportion  of  C-14  in  the  insolu- 
ble fraction  increased  with  the  depth.  Car- 
bohydrates of  the  ethanol-soluble  fraction 
decreased,  whereas  amino  acids  increased  with 
depth.  The  release  of  dissolved  organic  carbon 
was  directly  related  to  the  size  of  the  alcohol-solu- 
ble fraction.  The  trials  indicated  that  light  quality, 
rather  than  light  intensity,  is  responsible  for  the 
observed  changes.  (Wilde-Wisconsin) 
W72-03227 

PHYTOPLANKTON  PRIMARY  PRODUCTION 
IN  SOME  FINNISH  COASTAL  AREAS  IN 
RELATION  TO  POLLUTION,         .,.,„.,      « 

Institute  of  Marine  Research,  Helsinki  (Finland); 
and  Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
Pauli  Bagge,  and  Paso  O.  Lehmusluoto. 
Merentutkimuslait  Julk/Havsforskningsint  Skr  No 
235,  p  3-18, 1971.  7  fig,  4  tab,  24  ref. 

Descriptors:  'Primary  productivity,  'Phytoplank- 
ton, 'Sea  water,  Coasts,  Biorthyms,  On-site  tests, 
Water  pollution  sources,  Water  pollution  effects, 
Fluctuation,  Comparative  productivity,  Municipal 
wastes,  Industrial  wastes,  Annual  turnover,  Ener- 
gy, Cyanophyta,  Algae,  Eutrophication,  Summer, 
Energy,  Seasonal. 

Identifiers:  'Finland,  'Bothnian  Bay,  'Gulf  ot 
Finland,  Dark  fixation.  Coastal  waters, 
Trophogenic  layer. 

Carbon-14  analyses  disclosed  significant  annual 
and  seasonal  fluctuations  of  phytoplankton  prima- 
ry production  in  the  polluted  and  nonpolluted 
coastal  areas  of  Finland.  In  some  areas,  receiving 
wastewater,  the  annual  production  exceeds  150  g 
C/sq  m,  in  comparison  with  15  to  60  g  C/sq  m  of 
unpolluted  waters.  Because  of  the  shading  plank- 
ton, the  thickness  of  the  trophogenic  layer  during 
the  summer  in  sewage  polluted  waters  is  usually 
less  than  2  m;  in  waters  polluted  by  paper  mill 
wastes,  the  thickness  is  under  1  m.  The  eutrophic 
waters  are  dominated  by  blue-green  algae, 
whereas  oligotrophic  waters  by  diatoms  and 
Dinophyceae.  Dark  fixation  values  of  eutrophic 
waters  may  be  10  times  as  high  as  those  of  unpol- 
luted waters.  (Wilde-Wisconsin) 
W72-03228 
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STUDIES  ON  THE  SPATIAL  HETEROGENEITY 
OF  SHALLOW  WATER  BENTHOS  WITH  PAR- 
TICULAR REFERENCE  TO  THE 

CHIRONOMIDAE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

C.  G.  Paterson,  and  C.  H.  Fernando. 

Canadian  Journal  of  Zoology,  Vol  49,  No  7,  p 

1013-1019,  1971.  3  tab,  24  ref. 

Descriptors:  'Distribution  patterns,  'Sampling, 
•Insects,  'Benthos,  'Spatial  distribution, 
Oligochaetes,  Diptera,  Habitats,  Benthic  fauna, 
Lentic  environments,  Density. 
Identifiers:  Aggregate  distribution,  Random  dis- 
tribution. 

Variation  in  microdistribution  of  lentic  benthos  is 
generally  assumed  the  direct  result  of  non- 
uniformity  of  the  habitat,  but  there  may  be  a 
behavioral  component  of  dispersion  in  certain  or- 
ganisms resulting  in  a  non-random  distribution 
even  in  a  uniform  habitat.  Heterogeneity  in  the 
spatial  distribution  of  most  species  of 
macrobenthos  in  several  shallow  water  habitats 
was  revealed.  Chironomus  abortivus,  Glyptoten- 
dipes  barbipes,  Procladius  freemani  and  the 
Oligochaeta  were  invariably  aggregated  when  their 
population  densities  were  adequate  to  determine  a 
distributional  pattern.  The  Chironomidae,  con- 
sidered as  a  group,  also  displayed  an  aggregate  dis- 
tribution. Other  benthic  species  had  distributional 
patterns  that  varied  from  random  to  highly  ag- 
gregated in  the  different  habitats.  No  evidence  was 
found  that  any  species  are  normally  randomly  dis- 
tributed; analyses  suggest  that  species  often 
respond  independently  to  microenvironmental 
variations.  Laboratory  studies  with  Glyptoten- 
dipes  barbipes  and  Chironomus  abortivus  suggest 
that  the  clumping  found  in  field  situations  with  ap- 
preciable population  densities  is  a  product  of 
microenvironmental  variation  and  not  a  result  of 
behavioral  clumping  in  a  near  uniform  environ- 
ment. (Jones-Wisconsin) 
W72-03229 


SPRING  AND  SUMMER  CHIRONOMIDAE  OF 
UNIVERSITY  LAKE,  CHAPEL  HILL,  NORTH 
CAROLINA, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
Jane  M.  Hartley. 

MS  Thesis  in  Public  Health,  Dept.  of  Environmen- 
tal Sciences  and  Engineering,  North  Carolina 
Univ.  Chapel  Hill.  35  p.  1971 . 4  fig,  4  tab,  44  ref. 

Descriptors:  'Diptera,  'Invertebrates,  'Seasonal, 
'North  Carolina,  Midges,  Reservoirs,  Benthos, 
Larvae,  Ecological  distribution.  Distribution  pat- 
terns, Anaerobic  conditions,  Aerobic,  Depth, 
Size,  Sampling,  Computer  programs,  Bioindica- 
tors,  'Diptera,  Indicators,  Benthic  fauna,  Larvae. 
Identifiers:  Chapel  Hill  (NC),  University  Lake 
(NC),  Chironomus,  Procladius,  Cricotopus, 
Tribelos. 

The  significance  of  the  Chironomidae  prompted 
consideration  of  their  larvae  as  indicator  organ- 
isms. Since  their  taxonomy  is  mainly  based  on 
adult  morphology,  larval  specimens  cannot  always 
be  identified  to  species  without  rearing.  Lack  of 
information  on  Chironomids  in  North  Carolina 
prompted  their  study  in  the  Chapel  Hill  University 
Lake.  Chironomid  larvae  live  in  the  bottom  sub- 
stratum at  all  depths.  Size  distribution  was 
analyzed  for  each  genus,  mean  size  calculated, 
and  a  statistical  value  formulated  for  each  genus 
with  at  least  ten  individuals.  The  formula  was  pro- 
grammed and  computed.  Twenty-seven  genera  of 
Chironomid  larvae  were  identified  from  spring  and 
summer  samples.  The  dominant  genera, 
Chironomus  and  Procladius  were  located  in  all 
benthic  areas.  They  were  the  only  genera  found  in 
the  deepest  stations  (anaerobic  in  summer  and 
void  of  debris).  All  other  genera,  except 
Cricotopus  and  Tribelos,  found  only  on  floating 
objects,  were  located  throughout  the  other  sta- 
tions with  aerobic  conditions  and  varying  amounts 
of  debris.  While  variety  of  genera  was  high,  densi- 


ties were  low.  The  dominant  genus  averaged  120 
individuals  sq  m.  (Jones- Wisconsin) 
W72-03231 


AQUATIC  FORAGE  PROCESSING  IN 
FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

L.  O.  Bagnall,  T.  W.  Casselman,  J.  W.  Kesterson, 

J.  F.  Easley ,  and  H.  E.  Hellwig. 

American    Society    of    Agricultural    Engineers, 

Paper  No  71-536,  1971.  41  p,  11  fig,  6  tab,  15  ref. 

OWRRA-017-FLA(2). 

Descriptors:  'Aquatic  weed  control,  'Aquatic 
plants,  'Mechanical  equipment,  'Forages,  De- 
watering,  Florida,  Forage  palatibility,  Aquatic 
weeds,  Design,  Proteins,  Feeds,  Water  hyacinth, 
Harvesting. 

Identifiers:  'Eichhornia  crassipes,  'Hydrilla  ver- 
ticillata.  Processing,  Pelleting,  Screw  presses, 
Dehydrators. 

In  the  tropics  and  subtropics,  aquatic  weeds  have 
become  a  major  problem,  yet  nutrient  production 
for  human  and  animal  consumption  has  become  an 
even  more  serious  problem.  In  Florida  millions  are 
spent  to  control  aquatic  weeds  chemically,  while 
farmers  import  forage.  Two  aquatic  plants,  water 
hyacinth  (Eichhornia  crassipes)  and  Florida  elodea 
(Hydrilla  verticillata)  were  studied.  Three  systems 
for  processing  them  for  forage  were  evaluated  and 
a  fourth  for  pelleting.  Plants  were  chopped, 
mechanically  dewatered,  dehydrated,  and  pelleted 
to  determine  the  effectiveness  and  efficiency  of 
these  existing  processing  systems  and  com- 
ponents. 60  to  80%  of  the  water  and  18  to  38%  of 
the  dry  matter  were  removed  mechanically.  The 
pressed  product  is  difficult  to  dry.  The  mobile 
press-stationary  dehydrator  system  was  the  most 
satisfactory.  Production  rate  approached  the 
capacity  of  the  system  and  efficiencies  were 
satisfactory.  Because  insufficient  water  was 
removed  by  the  press,  energy  cost  per  unit  of  dry 
matter  makes  the  system  uneconomic.  The  dif- 
ference between  the  citrus  pulp  pilot  plant  and  the 
mobile  press-stationary  dehydrator  systems  are 
size  and  material  handling  Off-season  use  of 
citrus  pulp  processing  plants  may  be  possible.  The 
product  can  be  pelleted  into  dense,  durable  pellets. 
(Jones-Wisconsin) 
W72-03233 


IMPORTANCE   OF  TRITIUM   IN   THE   CIVIL 
DEFENSE  CONTEXT, 

Lawrence  Radiation  Lab.  California  Univ.,  Liver- 
more. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-03308 


HEALTH  PHYSICS  ASPECTS  OF  LRL  TRITI- 
UM RELEASE, 

Lawrence  Radiation  Lab.  California  Univ.,  Liver- 
more. 

D.  S.  Myers,  J.  F.  Tinney,  and  P.  H.  Gudiksen. 
Available  from  the  National  Technical  Informa- 
tion Service  as  UCRL-73310.  $3.00  per  copy,  $0.95 
microfiche.  Report  UCRL-73310,  July  1971. 18  p. 

Descriptors:  'Accidents,  'Radioactivity,  'Triti- 
um, Environmental  effects,  'Monitoring, 
'Sampling,  Analytical  techniques,  Pollutant 
identification,  Air  pollution,  Water  pollution. 
Identifiers:  Radioactivity  release,  Concentration, 
Monitor  environment,  Emergency. 

Reports  tritium  accidentally  released  from  an  ex- 
haust stack  at  LRL.  Emergency-response  person- 
nel surveyed  the  site  with  portable  tritium  air 
monitors  and  an  extensive  environmental  sampling 
program  was  initiated.  The  results  from  this  en- 
vironmental and  bioassay  sampling  program  in- 
dicate that  no  significant  exposure  to  on-  or  off- 
site  individuals  resulted  from  the  release.  All  sam- 
ples of  water,  milk,  and  urine  contained  normal 
background  levels  of  tritium.  Although  detectable 


levels  of  activity  were  found  in  some  vegetation 
and  atmospheric  water  vapor  samples,  the  highest 
measured  concentrations  as  well  as  the  calculated 
maximum  credible  ground-level  air  concentrations 
during  cloud  passage  were  well  below  the  off -site 
maximum  permissible  concentrations  for  continu- 
ous exposure.  If  all  of  the  tritium  was  assumed  to 
be  converted  to  the  oxide  form,  the  calculated 
maximum  exposure  at  the  site  boundary  as  a  result 
of  exposure  to  the  cloud  would  be  300  mrem. 
(Houser-ORNL) 
W72-03311 


RADIOLOGICAL     SIGNIFICANCE     OF     100-N 
SANITARY  WATER, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Lab. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-03313 


RADIOACTIVITY  IN  THE  MARINE  ENVIRON- 
MENT -  A  SUMMARY  REPORT, 

National  Academy  of  Sciences.  National  Research 
Council,  Washington,  D.C. 
Michael  Waldichuk. 

Available  from  the  National  Technical  Informa- 
tion Service  as  WASH-1185.  $3.00  per  copy,  $0.95 
microfiche.  Report  WASH-1 185, 1971 ,  28  p. 

Descriptors:  'Waste  water  disposal,  'Waste  water 
(Pollution),  'Effluents,  'Nuclear  explosion,  'Fal- 
lout, Oceans,  Oceanography,  Ocean  circulation, 
Water  distribution,  Sediment  distribution,  Aquatic 
life,  Marine  animals,  Fish,  Radioactive  wastes, 
Radioactivity  effects. 

Identifiers:  Deposition,  Nuclear  detonation, 
Nuclear  explosion  debris,  Airborne  release. 

An  informative  convenient  format  which  updates 
and  summarizes  our  knowledge  of  radioactivity  in 
the  marine  environment.  It  summarizes  the  state 
of  knowledge  on  injection,  dispersal,  uptake  by 
the  biota,  transfer  through  the  food  webb,  effects 
on  the  ecosystem,  and  ultimate  disposition  of  ar- 
tificial radionuclides  in  the  marine  environment. 
Essentially  all  the  relevant  disciplines  involved  in 
the  marine  environment  have  been  covered  and 
most  often  there  is  a  strong  interdisciplinary 
character  in  the  treatment.  (Houser-ORNL) 
W72-03317 


NEED  FOR  BETTER  INFORMATION  OF  EF- 
FECTS OF  COASTAL  REACTORS, 

Scripps  Institution  of  Oceanography,  La  Jolla, 
Calif. 

T.  R.  Folsom. 

Available  from  the  National  Technical  Informa- 
tion Service  as  TID-25774,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  TID-25774  Rev  July 
15,1971.  16  p. 

Descriptors:  'Nuclear  wastes,  'Monitoring, 
'Pacific  Coast  Region,  Tritium,  Ocean  currents, 
Cobalt  radioisotopes,  Nuclear  powerplants,  Sites, 
Mollusks,  Marine  algae,  On-site  investigations, 
California,  Food  chains,  Public  health,  Water  pol- 
lution sources. 

Uptake  by  organisms  is  the  most  sensitive  known 
indicator  of  radionuclide  pollution.  Co-58  and 
probably  Co-60  and  Ag-UOm  were  detectable  in  a 
species  of  red  algae  and  in  a  mollusk  that  feeds 
upon  the  algae,  which  were  collected  from  an  area 
near  the  San  Onofre  Nuclear  Powerplant.  The  triti- 
um discharge  reaches  11,000  TU  at  outfall,  an 
amount  sufficient  to  serve  as  a  tracer  of  the  ef- 
fluent in  the  La  Jolla-San  Diego  coastal  region. 
(Bopp-ORNL) 
W72-03324 


THE  ALGO-AGRO-INDUSTRIAL  COMPLEX. 
AN  AGRO-INDUSTRIAL  COMPLEX  AT 
NUCLEAR     ENERGY     CENTERS     WITH     AS- 
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SOCIATED  PRODUCTION  OF  AUTOTROPHIC 
MICROORGANISMS, 

Ceskoslovenska  Akademie  Ved,  Prague.  Inst,  of 

Microbiology;    and    Ceskoslovenska    Akademie 

Ved,  Trebon.  Lab.  of  Algology. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-03327 


RADIATION  DOSE  LIMITS. 

Maryland  Academy  of  Sciences,  Baltimore.  Study 

Panel  on  Nuclear  Power  Plants. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03332 


PROGRESS  REPORT,  BIOLOGY  AND  HEALTH 
PHYSICS  DIVISION,  ENVIRONMENTAL 
RESEARCH  BRANCH,  APRIL  1  TO  JUNE  30, 
1971, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
C.  A.Mawson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AECL-4052,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  AECL-4052,  p  25-36, 
1971.  3  fig,  8  ref. 

Descriptors:  'Environmental  effects,  'Radioac- 
tivity effects,  'Food  chains,  Radioisotopes,  Ab- 
sorption, Nuclear  wastes,  Strontium 
radioisotopes,  Carbon  radioisotopes,  Calcium, 
Water  pollution  effects,  Rivers,  Streams,  Ultimate 
disposal,  Solid  wastes,  Phytoplankton,  On-site  in- 
vestigations, Freshwater  fish,  Radioactive 
techniques,  Primary  productivity,  Marking 
techniques,  Path  of  pollutants,  Soil  contamination, 
Soil-water-plant  relationships,  Canada. 
Identifiers:  Cesium  radioisotopes,  Ottawa  River, 
Strontium,  Calcium  radioisotopes,  Environmental 
survey. 

Seepage  from  the  Liquid  Waste  Disposal  Area 
contaminated  streams  within  the  exclusion  area 
with  tritium  (0.3-5  microCi/liter),  Sr-90,  and  Co-60; 
but  activity  of  effluents  discharged  to  the  Ottawa 
River  was  less  than  1%  of  the  ICRP  40-hr  occupa- 
tional MPC  for  water,  and  most  Sr-90  and  Cs-137 
in  the  river  resulted  from  weapons  fallout.  Tem- 
perature and  age  of  fish  had  little  effect  on  uptake 
and  discrimination  in  a  double-tracer  experiment 
with  Sr-85  and  Ca-47.  Other  research  included: 
CO-60  and  Cs  uptake  by  plants  from  various  soils, 
stable  Sr  as  a  fish  marker,  screening  for  effects  of 
chlorinated  hydrocarbons  in  water  on  Sr/Ca 
metabolism  by  fish,  filtration  errors  in  the  C-I4 
measurement  of  primary  productivity,  effect  of 
silica  on  phytoplankton,  distribution  and  specific 
activity  of  Sr  in  lake  sediment,  movement  of 
radionuclides  at  the  glass  block  disposal  site,  anal- 
ysis of  beaver  and  muskrat  for  radionuclides,  and 
low-background  beta  counting.  (Bopp-ORNL) 
W72-03334 


AMCHITKA  BIOENVIRONMENTAL  PRO- 
GRAM: SIMULATION  STUDIES  AS  RELATED 
TO  THE  ECOLOGICAL  EFFECTS  OF  UN- 
DERGROUND TESTING  OF  NUCLEAR 
DEVICES  ON  AMCHITKA  ISLAND, 
Memorial  Inst.,  Columbus,  Ohio.  Columbus  Labs. 
S.  G.  Bloom,  and  G.  E.  Raines. 
Available  from  National  Technical  Information 
Service  as  BMI-171-138,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report  BMI-171-138,  July  1971.  22 
p,  2  fig,  7  tab,  18  ref.  AEC  Contract  AT  (26-D-171. 

Descriptors:  'Radioisotopes,  'Absorption,  'Fish, 
•Food  chains,  Water  pollution  effects,  Radioac- 
tivity effects,  Mathematical  models,  Ecosystems, 
Nuclear  explosions,  Fallout,  Forecasting,  Esti- 
mating, Public  health,  Nuclear  wastes,  Alaska, 
Neutron  absorption. 
Identifiers:  Amchitka  Island,  Japan. 

On  the  basis  of  a  hypothetical  release  for  a  Mil- 
row-type  device  through  venting  of  fission 
products  and  rock  activation  products  a  conserva- 
tive  dose    estimate   from    consumption   of   con- 


taminated fish  for  the  average  Japanese  diet  is  0.20 
rem.  It  was  impossible  to  provide  estimates  of  the 
contribution  from  device  activation  products  or 
residual  fissionable  materials.  This  estimate  is  the 
total  from  the  47  most  important  of  the 
radionuclides  which  it  is  possible  to  consider. 
Results  for  individual  radionuclides  are  classified. 
Using  an  unclassified  source-term  estimate  for 
tritium,  the  dose  from  tritium  is  negligible  (9.5  x  10 
(-8th)  rem  the  first  year).  (Bopp-ORNL) 
W72-03335 


DISPOSAL  OF  RADIOACTIVE  WASTES  INTO 
RIVERS,  LAKES  AND  ESTUARIES, 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03343 


AMCHITKA  RADIOBIOLOGICAL  PROGRAM, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries. 
E.E.  Held. 

Available  from  National  Technical  Information 
Service,  $3.00  in  paper  copy,  $0.95  in  microfiche. 
Progress  Report,  July  1970-April  1971,  NVO-269- 
11,  July  1971.  38  p,  5  fig,  9  tab,  13  ref.  AEC  Con- 
tract No.  AT  (26-1  )-269. 

Descriptors:  'Nuclear  explosions,  'Water  pollu- 
tion effects,  'Radioactivity  effects,  Underground, 
Alaska,  Ponds,  Wells,  Fish,  Bays,  Air  pollution  ef- 
fects, Air  pollution,  Water  pollution,  Lichens, 
Soil-water-plant  relationships,  Marine  algae, 
Mosses,  Crabs,  Algae,  Snails,  Mussels,  Isopods, 
Amphipoda,  Radioisotopes,  Absorption,  Pacific 
Ocean,  Food  chains,  Fallout,  Tritium,  Ecology, 
On-site  investigations,  Monitoring. 
Identifiers:  Radionuclide  uptake. 

Organisms,  water,  and  air  samples  were  analyzed 
for  radionuclides  to  determine  whether  there  was 
any  release  after  underground  nuclear  tests.  Ex- 
cepting tritium  (3600  T.U.  in  ponds  and  test  wells) 
and  short-lived  scandium-46  which  could  be  from 
a  nuclear-powered  vessel,  the  radionuclides  de- 
tected were  from  worldwide  fallout.  In  fish,  iron- 
55  was  as  great  as  152  pCi/g  dry  weight  (or  254 
pCi/mg  Fe  specific  activity)  and  other 
radionuclides  (excepting  K-40)  were  less  than  5 
pCi/g  dry  weight.  In  lichens,  cesium-137  was  20 
pCi/g  dry  weight.  In  freshwater  plants,  zirconium- 
95,  niobium-95  was  12  pCi/g  dry  weight. 
Generally,  the  concentrations  of  the  radionuclides 
were  small  and  within  the  range  of  values  reported 
for  similar  samples  from  other  parts  of  the 
northern  hemisphere.  (Bopp-ORNL) 
W72-03347 


TRITIUM:  DISCRIMINATION  AND  CONCEN- 
TRATION IN  FRESH  WATER  MICROCOSMS, 

Argonne  National  Lab.,  111. 
M.  L.  Stewart,  G.  M.  Rosenthal,  and  J.  R.  Kline. 
Available   from   National  Technical  Information 
Service  as  CONF-710501-26,  $3.00  in  paper  copy, 
$0.95    in    microfiche.    Report    CONF-710501-26, 
May  1971.  29  p,  9  fig,  1  tab,  10  ref. 

Descriptors:  'Snails,  'Frogs,  'Tritium,  Absorp- 
tion, Water  pollution  effects,  Radioactivity  ef- 
fects, Radioactivity  techniques,  Aquaria,  Algae, 
Mathematical  models,  Path  of  pollutants,  Tracers, 
Animal  physiology,  Nuclear  wastes. 

Tritium  mobility  was  studied  in  an  aquatic  en- 
vironment and  in  aquatic  animals  (two  species  of 
snail  and  one  species  of  tadpole).  The  tritium  mo- 
bility in  snails  was  described  by  an  empirical,  com- 
partmental  model.  Compartments  and  residence 
times  of  tritium  are:  extracellular,  unbound  water 
(80%  of  the  unbound  water  within  the  snail  shell), 
4  minutes;  cellular,  unbound  water  (20%  of  the  un- 
bound water  within  the  snail  shell),  330  minutes; 
cellular,  bound  tritium  (accounting  for  28%  of  the 
exchangeable  hydrogen),  2,650  minutes;  extracel- 
lular, bound  tritium  (accounting  for  28%  of  the 
exchangeable    hydrogen),    8    minutes;    surface, 


bound  tritium  (which  is  directly  exposed  to  en- 
vironmental tritium  and  accounts  for  4%  of  the 
exchangeable  hydrogen),  2  minutes.  Compartmen- 
tal  sizes  and  rate  transfer  coefficients  are  given. 
(Bopp-ORNL) 
W72-03348 


RADIOLOGICAL  PHYSICS  DIVISION  ANNUAL 
REPORT. 

Argonne  National  Lab.,  111. 

Available  from  the  National  Technical  Informa- 
tion Service  as  ANL-7760,  Part  3,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Environmental  Studies, 
July  1969  through  December  1970,  Report  ANL- 
7760,  Part  3.  269  p. 

Descriptors:  'Tritium,  'Nuclear  wastes,  'En- 
vironmental effects,  'Air  pollution,  Pollution 
abatement,  Great  Lakes,  Lake  Michigan, 
Meteorology,  Gamma  rays,  Radioisotopes,  On- 
site  investigations,  Control,  Water  pollution  con- 
trol, Analytical  techniques,  Laboratories,  Path  of 
pollutants,  Plant  ecology,  Transpiration, 
Ecosystem,  Soil  water  movement,  Soil-water- 
plant  relationships,  Absorption,  Nuclear  power- 
plants,  Fallout,  Radioactivity  techniques. 
Identifiers:  Radionuclide  uptake. 

Research  projects  (27  in  number)  are  listed  under 
the  divisions:  Great  Lakes  research  program  (10), 
meteorology  and  air  pollution  (10),  terrestrial 
ecology  (2),  fallout  studies  (2),  and  methods  and 
techniques  (3).  The  projects  on  environmental 
radiation  include:  a  survey  of  gamma-emitting 
nuclides  in  the  biota  near  the  70-Mw  Big  Rock 
Point  reactor  on  Lake  Michigan  which  has  been  in 
operation  since  1963,  compartmental  transfer  of 
tritium  injected  into  an  old-field  ecosystem,  trans- 
piration of  plants  using  tritiated  water  as  a  tracer, 
recent  trends  in  radioactive  fallout,  and  high  al- 
titude radioactivity  measurements.  (Bopp-ORNL) 
W72-03349 


PESTICIDE  POLLUTION  AND  THE  EFFECTS 
ON  THE  BIOTA  OF  CHEW  VALLEY  LAKE, 

Bristol  Waterworks  (England). 
T     R    Ravs 

Environ  Pollut.  1  (3):  205-234.  Illus.  Maps.  1971. 
Identifiers:  Algal,  Biota,  Blooms,  Bosmina,  Chew, 
Chironomids,  Daphnia,  Dip,  England,  Lake,  Pesti- 
cide, Pollution,  Residues,  Sheep,  Valley. 

Pesticides  arising  from  sheep  dip  residues 
deposited  some  miles  away  on  the  land  passed  into 
an  underground  storage  system  and  eventually 
into  a  feeder  stream  of  the  Chew  Valley  lake.  They 
either  killed  or  prevented  the  reproduction  of 
Daphnia  sp.,  Bosmina  sp.  and  some  Chironomid 
larvae.  The  crustaceans  had  been  grazing  on 
unicellular  algae,  which,  in  their  absence,  caused  a 
severe  algal  bloom,  which  made  the  water  supply 
temporarily  unpotable. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-03361 


ACCELERATED  EUTROPHICATION  OF 
LAKES  IN  THE  UNITED  STATES:  ECOLOGI- 
CAL RESPONSE  TO  HUMAN  ACTIVITIES, 

Federal  Water  Quality  Administration,  Corvallis, 

Oreg.  Pacific  Northwest  Water  Lab. 

A.  F.  Bartsch. 

Environ  Pollut.  1  (2):  133-140.  Illus.  1970. 

Identifiers:  Accelerated,  Ecological,  Eutrophica- 

tion,  Human,  Lakes,  Nutrients,  Plant,  Sewage. 

Whatever  the  natural  rate  of  eutrophication  may 
be,  the  influences  of  human  cultural  activities  typi- 
cally accelerate  the  process,  often  leading  to 
drastic  distrubances  of  freshwater  ecosystems  and 
highly  undesirable  results.  Various  known  actions 
may  lead  to  rearrangement  of  plant  nutrients  in  the 
environment  or  to  making  them  far  more  easily  ac- 
cessible than  is  normal  for  biological  use  and 
processes.  Notable  sources  of  nutrients  or  bases 
of    change    are    municipal    sewage    and    urban 
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drainage,  select  industrial  wastes,  rural  lands  with 
their  agricultural  uses,  and  atmospheric  precipita- 
tion. The  most  promising  remedial  approaches  will 
be  those  which  curtail  the  nutrient  input  to  the 
aquatic  system. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03373 


PRELIMINARY  STUDY  OF  VARIATIONS  IN 
VITAMIN  B  12  IN  THE  GENEVA  AND  NANTUA 
LAKES:  CONSEQUENCES  OF  THESE  VARIA- 
TIONS FOR  THE  BIOLOGICAL  EVOLUTION 
OF  THE  LAKES, 

Institut  National  de  la  Recherche  Agronomique, 
Thonon-les-Bains        (France).        Station        d'- 
hydrobiologie  Continentale. 
Danielle  Gerome. 

C  R  Hebd  Seances  Acad  Sci  Ser  D  Sci  Natur 
(Paris).  272(6):  808-811.  1970. 
Identifiers:   Algae,   B-12,   Biological,   Evolution, 
France,  Geneva,  Lakes,  Nantua,  Pollution,  Varia- 
tions, Vitamin. 

The  vitamin  B  12  contents  of  water  from  Lake 
Geneva  from  June  to  Nov,  1970,  was  determined. 
Comparative  measurements  were  done  on  Nantua 
Lake.  An  increase  in  this  vitamin  contents  in  water 
samples  of  Lake  Geneva,  influenced  by  urban 
waste  water  pollution,  has  the  threat  of  causing  the 
unfavorable  development  of  algae  such  as  was  the 
case  for  Lake  Nantua.  The  increased  levels  in 
deep  water  are  probably  due  to  the  activity  of  B 
12,  producing  bacteria  present  in  the  sediments  or 
in  clear  water.  Surface  B  12  level  is  lower  in 
summer.  The  reduction  of  this  vitamin  in  sewer 
water  by  an  appropriate  treatment  may  be  a 
remedy  in  the  case  of  Lake  Geneva  and  other 
lakes  presenting  the  same  problem. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03378 


ECOLOGICAL  CHANGES  IN  THE  LAKE  OF 
OTTERSTEDT  (W.  GERMANY)  DURING  THE 
COURSE  OF  THE  POST-GLACIAL  TIME.  (LIM- 
NOGEOLOGICAL  INVESTIGATIONS  ON 
LOWER  SAXONIAN  INLAND  WATERS  IX), 
Bundesanstalt  fuer  Bodenforschung,  Hanover 
(West  Germany). 
Helmut  Mueller. 

Ber  Naturhist  Ges  Hannover.  114.  33-47.  Illus. 
1970. 

Identifiers:  Ecological,  Fauna,  Flora,  Geological, 
Germany,  Human,  Inland,  Lake,  Limno,  Micro, 
Otterstedt,  Pollen,  Postglacial,  Quillwort-D,  Sam- 
ples, Saxonian,  Time. 

Together  with  determinations  of  heat  loss, 
analyses  of  animal  micro-residues  and  of  the  pol- 
len were  carried  out  on  samples  of  postglacial  sedi- 
mentations of  the  Lake  of  Otterstedt  (east  of 
Bremen).  Relations  between  the  changes  of  the 
vegetation  in  the  environment  and  the  ecological 
conditions  within  the  lake  were  found.  The  lake 
which  today  is  slightly  eutrophic  was  originally 
considerably  more  oligotrophic.  Since  the 
Neolithic,  during  stronger  human  population 
phases  in  the  environment  of  the  lake,  the  plank- 
ton species  increased  respectively  while  the  bot- 
tom flora,  especially  the  quillwort  which  was  still 
present  in  the  lake  a  few  centuries  ago,  with  the 
microfauna  living  on  it,  decreased. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03379 


THE  VALIDITY  OF  SAPROBIC  RULE  IN  SALT- 
-CONTAMINATED  INLAND  WATERS, 

Wasserwirtschaftsdirektion     Wera-Gera-Unstrut, 
Erfurt  (East  Germany). 
Horst  Ziemann. 

Limnologica.  7  (2):  279-193.  Illus.  1970. 
Identifiers:  Ciliata,  Contaminated,  Inland,  Nutri- 
tional, Oxygen,  Rule,  Salt,  Saprobic,  Validity. 

The  validity  of  the  saprobic  rule  in  salt-con- 
taminated water  was  studied  by  analyzing  the 
ecology  of  saprobes  in  salt-contaminated  stretches 


of  the  rivers  Werra,  Wipper  and  Helbe,  by  deter- 
mining the  maximal  tolerated  salt  concentrations 
for  Ciliata  of  the  saprobic  system,  by  a  com- 
parison of  chemical  and  biological  water  test 
results  and  by  a  statistical  evaluation  of  the  data 
gathered  in  the  study.  The  quantitative  relation- 
ship between  saprobes  and  02  balance  in  highly 
salt-contaminated  waters  was  found  to  differ  from 
that  in  limnetic  waters.  In  salt  contaminated  water 
the  formation  of  saprobic  societies  is  not  governed 
by  the  02  balance  alone  but  to  a  large  extent  also 
by  the  nutritional  factor.-Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-03380 


OF 


MARINE 


HYDROCARBONS 
PHYTOPLANKTON, 

Woods  Hole  Oceanographic  Institution,  Mass. 
M.  Blumer,  R.  R.  L.  Guillard,  and  T.  Chase. 
Mar  Biol  (Berlin).  8(3):  183-189.  Illus.  1971. 
Identifiers:    Carbons,    Chain,    Dynamics,    Food, 
Hydro,    Marine,    Phyto,    Plankton,    Pollutants, 
Rhizosolenia-Setigera,  Synechococcus-Bacillaris. 

The  hydrocarbon  contents  of  23  spp.  of  algae  (22 
marine  planktonic),  belonging  to  9  algal  classes, 
were  analyzed.  The  highly  unsaturated 
3,6,9,12,15,18-heneicosahexaene  predominates  in 
the  Bacillariophyceae,  Dinophyceae,  Cryp- 
tophyceae,  Haptophyceae  and  Euglenophyceae. 
Rhizosolenia  setigera  contains  n-heneicosane, 
presumably  derived  from  the  hexaolefin  by 
hydrogenation.  Two  isomeric  heptadecenes  have 
been  isolated:  the  double  bond  is  located  in  5-posi- 
tion  in  the  blue-green  alga  Synechococcus  bacil- 
laris  and  in  7-position  in  2  green  algae.  Complete 
analyses  are  discussed  in  the  context  of  earlier 
data;  some  generalizations  appear  no  longer  valid. 
Hydrocarbon  analysis  of  marine  algae  should  pro- 
vide a  tool  for  the  investigation  of  the  dynamics  of 
the  marine  food  chain.  Knowledge  now  available 
provides  the  background  needed  for  distinguishing 
between  hydrocarbons  of  recent  biogenic  origin 
and  hydrocarbon  pollutants  from  fossil  fuels. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03382 


SATURATED  AND  UNSATURATED 

HYDROCARBONS  IN  MARINE  BENTHIC  AL- 
GAE, 

Florida  Technological  Univ.,  Orlando.  Dept.  of 

Chemistry. 

W.  W.  Youngblood,  M.  Blumer,  R.  L.  Guillard, 

and  F.  Fiore. 

Mar  Biol  (Berlin).  8  (3):  190-201.  Illus.  1971. 

Identifiers:        Algae,        Ascophyllum-Nodosum, 

Benthic,        Calanus-Helgolandicus,        Carbons, 

Coastal,  Enteromorpha-Compressa,  Food,  Hydro, 

Marine,   Saturated,   Ulva-Lactuca,   Unsaturated, 

Web. 

Saturated  and  olefinic  hydrocarbons  were  deter- 
mined in  24  ssp.  of  green,  brown  and  red  benthic 
marine  algae  from  the  Cape  Cod  area  (Mas- 
sachusetts, USA).  Among  the  saturated  hydrocar- 
bons, n-pentadecane  predominates  in  the  brown 
and  n-heptadecane  in  the  red  algae.  A  C17  alkyl- 
cyclopropane  has  been  identified  tentatively  in 
Ulva  lactuca  and  Enteromorpha  compressa,  2  spe- 
cies of  green  algae.  Mono-  and  diolefinic  CI 5  and 
C17  hydrocarbons  are  common.  The  structures  of 
several  new  C17,  C19  and  C21  mono-  to  hex- 
aolefins  have  been  elucidated  by  gas  chromatog- 
raphy, mass  spectrometry  and  ozonolysis.  In  fruit- 
ing Ascophyllum  nodosum,  the  polyunsaturated 
hydrocarbons  occur  exclusively  in  the  reproduc- 
tive structures.  The  rest  of  the  plant  contains  n-al- 
kanes  from  CI 5  to  C21.  A  link  between  the 
reproductive  chemistry  of  benthic  and  planktonic 
algae  and  their  olefin  content  is  suggested.  An  in- 
triguing speculation  is  based  on  Paffenhofer's 
(1970)  observation  that  the  sex  ratio  of  laboratory 
reared  Calanus  helgolandicus  depends  upon  the 
species  of  algae  fed  to  the  nauplii.  The  percentage 
of  males  produced  correlated  with  our  analyses  of 
heneicosahexaene  in  the  algal  food.  Analyses  of 
the  hydrocarbons  in  benthic  marine  algae  from 


coastal  environments  should  aid  studies  of  the 
coastal  food  web  and  should  enable  us  to  distin- 
guish between  hydrocarbon  pollutants  and  the 
natural  hydrocarbon  background  in  inshore 
waters. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03383 


STUDIES  ON  THE  MICROBIOLOGY  OF  THE 
NEUSTON, 

Ernst-Moritz-Arndt-Univ.,  Greifswald  (East  Ger- 
many). Inst,  of  Mikrobiology. 
Hans-Dietrich  Babenzien,  and  Wilhelm  Schwartz. 
Limnologica.  7  (2):  247-272.  Illus.  1970. 
Identifiers:      Bacterial,     Count,     Microbiology, 
Neuston,  Nevskia-Ramosa. 

High  surface  tension  of  the  water,  a  special  radia- 
tion climate,  the  concentration  of  organic  nutrients 
and  a  redox  potential  favorable  for  aerobic  organ- 
isms are  the  factors  which  characterize  the 
neuston  biotope  as  the  marginal  surface  between 
air  and  water.  The  bacterial  count  in  the  neuston  is 
in  the  area  of  106/cm2.  In  contrast  to  the  count  in 
the  water  itself  it  shows  no  relationship  to  the  vari- 
ous conditions  of  the  water.  Considering  the  decid- 
ing factors  for  a  mass  development  of  bacteria 
(nutrient  accumulation  on  the  marginal  surface  or 
the  solid  surface  effect)  neuston  formation 
represents  an  analogue  to  growth  formation.  In 
both  cases  the  increase  of  bacteria  can  lead  to  al- 
most closed  surface  forming  associations  with 
high  metabolic  activity.  Above  all  the  heavy 
production  of  slime  serves  to  anchor  the  cells  to 
the  marginal  surface.  The  dichotomously  branched 
colonies  of  Nevskia  ramosa  were,  however,  only 
found  in  the  neuston.  Fatty  acids  and  lipids  are  a 
preferred  substrate  for  a  large  number  of  neuston 
strains  studied. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03388 


LONGITUDINAL  VARIATION  OF 

PERIPHYTON  PRODUCTIVITY  IN  SKELETON 
CREEK,  OKLAHOMA, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 
James  M.  Cooper,  and  Jerry  L.  Wilhm. 
Proc  Okla  Acad  Sci.  49:  19-22.  Illus.  1970. 
Identifiers:  Creek,  Curve,  Growth,  Linear,  Lon- 
gitudinal, Model,  Oklahoma,  Periphyton,  Pollu- 
tion, Productivity,  Regression,  Skeleton. 

Periphyton  biomass  was  sampled  using  artificial 
substrata  over  a  series  of  increasing  exposure 
times  in  an  enriched  stream.  A  growth  curve  was 
plotted  and  analy  zed  by  a  discontinuous  linear 
regression  model.  The  maximum  instantaneous 
growth  rate  was  used  to  estimate  productivity. 
Productivity  decreased  downstream  from  the  pol- 
lution outfall.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03390 


SEASONAL  EFFECTS  OF  OIL  POLLUTION  ON 
SALT  MARSH  VEGETATION, 

University  Coll.  of  Swansea  (Wales). 
Jenifer  M.  Baker. 

Oikos.  22  (1):  106-1 10.  Illus.  Maps.  1971. 
Identifiers:  Development,  Festuca-Rubra-M, 
Flowering,  Germination,  Juncus-Gerardii-M, 
Marsh,  Oil,  Plantago-Maritima-D,  Pollution,  Salt, 
Seasonal,  Seed,  Spartina-X-Townsendii-M, 
Suaeda-Maritima-D,  Vegetation. 

Salt  marsh  transects  near  Pembroke,  SW  Wales, 
were  experimentally  sprayed  with  fresh  Kuwait 
crude  oil  at  different  times  of  year,  and  recovery 
measured  using  a  points  frame.  There  was  little 
long  term  vegetative  damage  to  most  perennial 
species,  but  in  the  case  of  the  annual  Suaeda 
maritima  damage  was  severe,  and  was  further  in- 
vestigated using  density  and  dry  weight  measure- 
ments. Flower  density  measurements  for  Juncus 
gerardii,  Festuca  rubra,  Plantago  maritima,  and 
Spartina  x  townsendii,  showed  that  marked  reduc- 
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ion  of  flowering  can  occur  if  plants  are  oiled  when 
he  flower  buds  are  developing.  Flowers,  if  oiled, 
arely  produce  seeds.  Oiling  of  seeds  during  winter 
nay  reduce  germination  in  the  spring.-Copyright 
971,  Biological  Abstracts,  Inc. 
V72-03395 

i"EAST  FLORA  OF  RESERVOIRS  CON- 
rAMINATED  WITH  OIL-PRODUCTS, 

Vkademiya  Nauk  URSR,  Kiev.  Inst,  of 
Microbiology  and  Virology. 

P.  Shcholokova,  and  V.  P.  Bykova. 
tfikrobiol  Zh  (Kyyiv).  32  (5):  642-644.  1970  Rus- 
iian  and  English  summary. 

Identifiers:  Assimilation,  Candida,  Carbon,  Con- 
aminated,  Flora,  Hansenula,  Hydro,  Oil, 
Products,  Reservoirs,  Rhodotorula,  Saccharo- 
nyces,  Torulopsis,  Trichosporon,  USSR,  Yeast. 

rhe  yeast  flora  was  studied  in  contaminated  and 
uncontaminated  reservoirs.  Yeasts  of  the  genera 
Candida,  Torulopsis,  Rhodotorula,  Trichosporon, 
Saccharomyces  and  Hansenula  were  isolated.  Un- 
contaminated reservoirs  supported  species  which 
did  not  assimilate  n-alkanes  more  often.  The 
strains  of  yeast  from  the  reservoirs  contaminated 
with  oil-products  assimilate  oil  hydrocarbons  more 
than  strains  of  the  same  species  isolated  from  the 
Dnieper  water  and  fresh  lakes.  Oil-products  in- 
fluence the  selection  of  active  strains  of  hydrocar- 
bon oxidizing  yeast.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03402 


EFFECT  OF  FISH  POISONS  ON  WATER  SUP- 
PLIES, PART  1  -  REMOVAL  OF  TOXIC 
MATERIALS, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-03410 


MERCURY  IN  FISH  AND  WATER  FROM  A 
RIVER  AND  A  FJORD  IN  THE  KRAGERO  RE- 
GION, SOUTH  NORWAY, 

Norges  Veterinarhoegskole,  Oslo. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03411 


The  use  of  2,4,5-trichlorophenoxyacetic  acid  (2,  4, 
5-T)  causes  a  slight  temporary  water  pollution. 
There  is  no  significant  danger  to  fish  or  other 
animals.  The  extensive  absorption  and  degradation 
of  2,  4,  5-T  in  forest  soils  hinders  its  later  displace- 
ment form  treated  areas  to  open  water  and  subsoil 
water.  Rainfall,  dilution  by  growth  and  degrada- 
tion reduce  the  residue  of  the  herbicide  in  the 
vegetation  within  several  weeks.  2,  4,  5-T  has  a 
low  toxicity;  it  is  not  permanent  in  the  soil  or  in 
plants  and  is  quickly  eliminated  by  animals.-- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03415 

ANNUAL  REVIEW  OF  ECOLOGY  AND  SYSTE- 
MATICS,  VOL.  1, 

Richard  F.  Johnston. 

Annual  Reviews  Inc.:  Palo  Alto,  Calif.,  1970.  406 
p. 

Identifiers:  Annual,  Book,  Ecology,  Fungi,  Hu- 
man, Mammals,  Review,  Systematics. 

This  new  series,  devoted  to  knowledge  of  ecologic 
or  taxonomic  groups,  habitats  and  ecosystems,  en- 
courages reviews  of  current  resource  manage- 
ment, systems  analysis  and  human  ecology  in  an 
effort  to  generate  interest  where  a  potential  for 
major  advance  exists.  This  1st  volume  volume 
contains  15  papers  of  considerable  range.  Three 
papers  are  definitive  and  philosophical  in  nature, 
noting  the  principles  of  natural  selection  and 
evolutionary  theory,  contemporary  systematic 
philosophies  and  character  variation.  The  applica- 
tion of  statistics  in  ecology  is  considered  noting 
models  and  hypotheses.  Other  topical  subjects 
reviewed  include:  the  ecology  of  tropical  savannas 
and  lichen-forming  fungi;  endogenous  rhythmici- 
ty;  refuging;  dominance;  pollution  mechanisms 
and  reproductive  characteristics;  seed  charac- 
terization; and  the  Mesozoic  mammalian  evolu- 
tion. Technical  papers  include  the  strategy  of 
mineral  cycling  and  high  temperature  systems. 
Each  contribution  is  concluded  by  an  extensive 
bibliography,  and  there  is  an  index  to  authors 
cited,  as  well  as  a  subject  index.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03416 


STUDIES    ON    THE    EFFECTS    OF    SEVERAL 
AGRICULTURAL  CONTROL  CHEMICALS  ON 
THE      SPAWNING      OF      WILD      GOLDFISH 
(CARASSIUS  CARASSIUS  CUVIERI  T.  ET  S.) 
AND  THE  HATCHING  OF  THE  EGGS, 
Fisheries  Agency,  Tokyo  (Japan). 
Sekio  Kimura,  and  Masahiro  Matsushima. 
Bull  Freshwater  Fish  Res  Lab  Tokyo.  19  (2):  121- 
135.  Illus.  1969.  In  Japanese  with  English  summa- 
ry. 

Identifiers:  Agricultural,  Carassius-Carassius- 
Cuvieri,  Chemicals,  Control,  Eggs,  Goldfish, 
Hatching,  Spawning,  Wild. 

The  insecticide  chemicals  tested  did  not  affect 
adult  wild  goldfish,  their  spawning  ability  and  the 
eggs  at  the  concentration  of  0.1  x  48  hr.-TLm 
(median  tolerance  limits)  for  carp  fry.  Deleterious 
effects  were  observed  at  concentrations  higher 
than  0.5  x  48  hr.-TLm.  Long  term  experimental 
studies  are  required  to  understand  the  effect  of  the 
chemicals  such  as  chlorinated  hydrocarbons  which 
easily  accumulate  in  fish  and  which  toxicity 
remains  for  a  long  time  in  the  water— Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03413 


A  PRELIMINARY  STUDY  OF  THE  DANGERS 
INVOLVED  IN  THE  USE  OF  2,  4,  5-T  IN  THE 
FOREST, 

Hochschule  fuer  Bodenkultur,  Vienna  (Austria). 
Institut  fuer  Forstliche  Standortsforschung. 
Marvin  L.  Montgomery,  and  Logan  A.  Norris. 
Bodekultur.  21  (4):  425-431.  1970. 
Identifiers:  Acetic-Acid,  Animal,  Chlorophenoxy, 
Dangers,  Fish,  Forest,  Herbicide,  Pollution,  Tri. 


EXPERIMENTAL  STUDIES  ON  ELIMINATION 
OF  ZINC-65,  CESIUM-137  AND  CERIUM-144 
BY  EUPHAUSIIDS, 

South  Carolina  Univ.,  Columbia.  Baruch  Inst,  of 

Estuarine  and  Littoral  Science. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03423 


ANIONIC  DETERGENT  AND  CHLORINE  CON- 
CENTRATIONS IN  POLDER  DITCHES  IN  A 
FORMER  MALARIOUS  AREA:  WALCHERN 
ISLAND,  ZEELAND  PROVINCE,  THE  NETH., 

Institute     of     Tropical     Hygiene,     Amsterdam 
(Netherlands). 
H.  A.  Van  Seventer. 

Environ  Pollut.  1  (2):  105-1 17.  Illus.  Maps.  1970. 
Identifiers:  Anionic,  Auopheline,  Breeding, 
Chlorine,  Detergent,  Detergents,  Ditches,  Exter- 
mination, Island,  Malarious,  Mosquito,  Nether- 
lands, Polder,  Pollutant,  Province,  Side, 
Walcheren,  Water,  Zeeland. 

Since  1958,  malaria  is  no  longer  autochtonous  in 
the  Netherlands.  One  of  the  factors  contributing  to 
this  fact  must  have  been  the  pollution  of  water 
with  detergents  in  the  breeding  sites  of  the 
anopheline  mosquitoes.  By  1968  the  mosquito 
population  had  decreased  considerably  compared 
with  the  years  just  after  World  War  II,  except  on 
the  island  of  Walcheren,  located  in  the  province  of 
Zeeland,  and  a  former  malarious  area.  In  June 

1968,  about  400  water  samples  from  the  island 
were  analyzed  for  detergent  concentration,  and 
enough  suitable  breeding  sites  were  found  to  sup- 
port the  amopheline  population.  However,  in  Oct. 

1969,  153  pig  farms  were  searched  for  adult 
mosquitos  semihibernating  in  these  farms.  The 
number  of  mosquitoes  had  decreased  compared 
with  the  mosquito  population  in  the  same  pigsties 
in  1968.  This  could  not  be  caused  exclusively  by 
the  intensified  use  of  insecticides.  The  amount  of 
rain  in  July,  after  the  water  samples  were  taken, 
was  much  lower  than  normal,  so  that  the  detergent 
concentration  in  the  water  of  the  breeding  sites 
must  have  risen  to  a  degree  in  which  the  larvae 
could  not  survive.  The  decrease  of  the  malaria 
vector  is  so  far  the  only  positive  side-effect  to 
which  water  pollution  by  detergents  has  con- 
tributed—Copyright 1971,  Biological  Abstracts, 
Inc. 

W72-03437 


INTERACTIONS, 

Cincinnati  Univ.,  Ohio.  Kettering  Lab. 
Mitchell  R.  Zavon. 

Bioscience.  19(10):  892-895.  Illus.  1969. 
Identifiers:  Human,  Interactions,  Pollutants. 

The  possible  interactions  of  foods,  food  additives, 
drugs,  pesticides,  water  pollutants  and  air  pollu- 
tants (whether  naturally  occurring  or  man-made) 
and  electromagnetic  energy  are  discussed.  The  ef- 
fects of  pollutants  on  human  health  must  be  con- 
sidered as  additive  and  interactive. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03438 


DEATH   CASES  IN  NEWBORNS  CAUSED  BY 
PSEUDOMONAS  AERUGINOSA  CON- 

TAMINATED DRINKING  WATER, 

Vienna  Univ.  (Austria).  Hygiene  Inst. 

G.  Weber,  H.  P.  Werner,  and  H.  Matschnigg. 

Zentralbl  Bakteriol  Parasitenk  Infektionskrankh 

Hyg  Abt  I  Orig.  216  (2):  210-214.  1971.  English 

summary. 

Identifiers:  Borns,  Brook,  Contaminated,  Death, 

Drinking,   Funicular,   New,   Pseudomonas-Aeru- 

ginosa,  Seepage,  Sepsis,  Sewage. 

Ten  new-borns  contracted  funicular  sepsis  caused 
by  P.  aeruginosa;  3  died.  Epidemiological  in- 
vestigations led  to  the  source  of  infection,  which 
was  drinking  water  from  a  fecally  contaminated 
dug  well.  This  well  was  contaminated  both  by  a 
nearby  brook  carrying  masses  of  fecal  matter  and 
sewage  seepage.  The  connection  between  con- 
tamination of  drinking  water  and  further 
epidemiologically  unclear  diarrhea  cases  and 
hepatitides  is  discussed.  Bacteriological  routine 
examinations  of  drinking  water,  besides  En- 
terobacteria  and  fecal  Streptococci,  should  in- 
clude P.  aeruginosa,  since  the  latter  agent  must  be 
regarded  as  a  fecal  indicator.  Drinking  water  hy- 
giene and  on-the-spot-examinations  must  be  inten- 
sified.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03436 


TOXICOLOGIC-HYGIENIC  NATURE  OF 
PHTHALOPHOS  AND  STANDARDS  FOR 
WATER  BODIES, 

All-Union  Research  Inst,  of  Hyg.  Toxic.  Pesti- 
cides, Polymers,  Plastics,  Kiev  (USSR). 
K.  K.  Vrochinskii,  and  L.  P.  Danilenko. 
Gig  Sanit.  35  (12):  94-96.  1970. 
Identifiers:   Bodies,  Cat,  Hygienic,  Nature,  Or- 
ganoleptics, Phthalophos,  Standaras,  Toxicologic, 
Water. 

The  threshold  organoleptic  concentration  of 
phthalophos  (O.O-dimethyl-S-phthalimido- 

methyldithiophosphate)  in  water  was  established 
at  0.20  mg/1  (manifest  as  aftertaste).  The  chronic 
nontoxic  dose  in  cat  (the  most  sensitive  animal 
tested)  is  0.32  mg/kg  (6.4  mg/1).  A  maximum  al- 
lowable concentration  of  0.20  mg/1  is  recom- 
mended for  phthalophos  in  water  bodies. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-03441 


TOXICITY  OF  SOME  INSECTICIDES  TO  THE 
INDIAN  CATFISH,  HETEROPNEUSTES  FOS- 
SILIS  (BLOCH), 

Punjab  Agricultural  Univ.,  Ludhiana  (India).  Dept. 

of  Zoology-Entomology. 

P.  K.  Saxena,  and  Sushila  Aggarwal. 
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Anat  Anz.  127(5):  502-503.  1970. 
Identifiers:    Carbaryl,    Cat-Fish,    Contaminated, 
Endrin,   Heteropneustes-Fssilis,   Indian,   Insecti- 
cides, Toxicity. 

H.  fossilis  died  within  5  hr  in  an  aqueous  solution 
of  20%  commercial  endrin  (liquid)-a  chlorinated 
hydrocarbon  at  0.12  ppm  concentration.  At  0.0140 
ppm  concentration,  the  fish  could  survive  only  for 
12-16  hr,  while  a  concentration  of  0.00598  ppm  led 
to  death  within  24  hr.  A  further  lowering  of  con- 
centration to  0.00562  ppm  allowed  the  fish  to  sur- 
vive; the  fish  could  sustain  a  concentration  of  up 
to  0.00578  ppm.  Unlike  endrin,  the  50%  commer- 
cial carbaryl  (W.P.),  a  carbamate  compound,  was 
lethal  at  50  ppm  concentration;  the  fish  died  within 
4  hr.  Only  50%  of  the  specimens  could  withstand  a 
concentration  of  40  ppm  (sublethal).  Body  size  had 
no  relationship  to  mortality.  Minor  fluctuations  in 
temperature  did  not  influence  the  toxicity  of  these 
insecticides  to  the  fish.  Before  death,  the  fish 
showed  irritability,  wild  swimming  and  loss  of 
equilibrium  and  great  amounts  of  mucus  and 
blackening  of  the  skin  were  noticed.  The  endrin  is 
about  70,000  times  more  toxic  than  the  carbaryl. 
The  minimum  lethal  ppm  concentration  of  the  in- 
secticide is  relevant  in  relationship  to  insecticide 
spraying.-Copyright  1971,  Biological  Abstracts, 
Inc. 
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THE     TOXICITY     OF     CYANURATES     FOR 
WARM-BLOODED  ANIMALS, 

A.  P.  Volkova,  E.  P.  Izotova,  N.  F.  Sokolova,  and 
N.  S.  Lebedeva. 

TrTsent  Nauch-Issled  Dezinfek  Inst.  19.  140-145. 
1970.  Translated  from  Ref  Zh  Otd  Vyp  Farmakol 
Khimoter  SredstvaToksikol,  1970,  No.  7.54.368. 
Identifiers:  Animals,  Blooded,  Cat,  Cyanurates, 
Eye,  Irritant,  Membrane,  Mouse,  Mucous,  Rab- 
bit, Rat,  Skin,  Toxicity,  Warm. 

For  2-3  mo.  mice  received,  instead  of  drinking 
water,  freshly  prepared  solutions  of  the  Na  and  K 
salts  of  dichloroisocyanuric  acid,  dichloroiso- 
cyanuric  and  trichloroisocyanuric  acids, 
chlorinated  slurry,  the  K  salt  of  chlorinated  slurry 
and  chloramine.  The  amount  of  active  CI  in  the 
cyanurate  solutions  varied  from  100  to  600  mg/1. 
The  prolonged  use  of  water  disinfected  with 
cyanurates  did  not  exert  any  toxic  actions,  had  no 
effect  on  reproductive  functioning  or  the  develop- 
ment of  the  progeny.  In  30-day  experiments  on 
mice,  rats,  rabbits,  and  cats  given  3  hr  inhalations 
twice  daily  of  atomized  0.05-2%  solutions  of  these 
substances,  all  the  cyanurates  exerted  weak  local 
irritant  action  on  the  skin  and  to  a  considerable 
degree  on  the  mucous  membrane  of  the  eye.~ 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
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SAFETY  EVALUATION  OF  A  QUATERNARY 
AMMONIUM  SANITIZER  FOR  TURKEY 
DRINKING  WATER, 

Salsbury  Labs.,  Charles  City,  Iowa. 
H.  W.  Reuber,  T.  A.  Rude,  and  T.  A.  Jorgenson. 
Avian  Dis.  14(2):  21 1-218.  Illus.  1970. 
Identifiers:  Ammonium,  Death,  Distress,  Drink- 
ing, Germex,  Irritation,  Mucosal,  Oral,  Quaterna- 
ry, Respiratory,  Safety,  Sanitizer,  Turkey. 

A  safety  study  was  conducted  with  Germex,  a  20% 
solution  of  n-alkyldimethylbenzylammonium 
chlorides  with  an  alkyl  distribution  of  C12  (lauryl), 
5%;  C14  (myristyl),  60%;  C16  (palmityl),  30%  and 
C8,  C10,  C18  (respectively  caprylyl,  capryl, 
stearyl),  5%.  In  a  6  wk  experiment,  levels  up  to  500 
ppm  active  ingredient  were  given  in  the  drinking 
water  of  growing  turkey  poults.  The  recommended 
use  level  is  approximately  65  ppm.  The  highest  no- 
effect  dose  was  about  200  ppm,  which  did  not 
depress  growth  significantly  (P  >  0.05).  More  than 
200  ppm  gave  some  evidence  of  irritating  oral  mu- 
cosa and  causing  clinical  signs  of  respiratory  dis- 
tress. The  highest  level,  500  ppm,  was  not 
tolerated,  causing  33%  mortality  between  6  and  17 
days  of  medication.  Death  was  preceded  by  the 
clinical  syndrome  of  Germex  toxicity.  This  syn- 


drome is  somewhat  pathognomonic,  with  a  reduc- 
tion in  water  consumption  being  the  primary  sign.- 
-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03453 


VARIATIONS  IN  THE  PERFORMANCE  OF 
SHEEP  WHEN  INTRODUCED  TO  SALINE 
DRINKING  WATER, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Deniliquin  (Australia).  Div.  of  Plant 

Industry. 

A.  D.  Wilson,  and  N.  L.  Hindley. 

Csiro  (Commonw  Sci  Ind  Res  Organ)  Field  Sta 

Rec.  9(1):  45-53.  Illus.  1970. 

Identifiers:  Drinking,  Food,  Intake,  Performance, 

Saline,  Sheep,  Variations,  Weight. 

In  two  field  experiments,  gradual  introduction  (4 
or  12  days)  of  sheep  to  an  increasing  concentration 
of  dissolved  salts  in  water  to  a  maximum  of  1.75% 
(1.45%  NaCl  +  0.3%  MgS04)  did  not  reduce  the 
amount  or  the  number  of  deaths,  when  compared 
to  the  immediate  introduction  of  saline  water.  The 
deaths  occurred  when  the  full  concentration  of 
dissolved  salts  was  introduced  at  times  of  high  am- 
bient temperature.  Six  sheep  with  large  and  6 
sheep  with  small  bodyweight  losses  in  the  above 
experiments  were  placed  in  individual  pens  in- 
doors. When  the  saline  water  was  given,  either  to 
drink,  or  as  a  fixed  volume  administered  by 
drenching,  there  were  only  small  variations  in  food 
intake  between  sheep.  However,  when  the  sheep 
that  had  been  drenched  with  the  saline  water  were 
given  the  water  to  drink,  the  water  and  food  in- 
takes of  some  sheep  were  low.  Food  intakes  were 
correlated  with  their  weight  changes  in  the  field 
experiments.  Variations  in  food  intake  of  sheep  on 
saline  water,  both  between  sheep  and  between  ex- 
periments, are  attributable  to  variations  in  the  in- 
take of  the  saline  water.-Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
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THE  EFFECTS  OF  OIL  FIELD  POLLUTANTS 
ON  VEGETATION  AND  FARM  ANIMALS, 

Oklahoma  State  Univ.,  Stillwater.  Coll.  of  Veteri- 
nary Medicine. 

A.  W.  Monlux,  R.  J.  Schoeppel,  C.  C.  Pearson,  and 
G.  R.  Waller. 

J  Amer  Vet  Med  Ass.  158  (8):   1379-1390.  Illus. 
1971. 

Identifiers:  Animals,  Farm,  Field,  Oil,  Pollutants, 
Vegetation. 

Disease  problems  in  livestock  exposed  to  oil  field 
pollutants  are  not  difficult  to  delineate.  In  the  past, 
oil  field  production  practices  generally  con- 
taminated large  surface  areas;  current  methods 
allow  for  more  efficient  management  by  concen- 
trating various  oil  field  activities.  Though  the 
release  of  water  containing  moderately  high  con- 
centrations of  salt  onto  grazing  lands  adjacent  to 
production  causes  spectacular  damage  to  vegeta- 
tion, the  same  water  when  ingested  by  livestock 
usually  will  not  produce  clinical  disease.  Ingestion 
of  crude  oil  and  lead  frequently  results  in  death. 
The  origin  of  crude  oil  pollution  is  usually  easily 
established,  but  difficulty  may  be  encountered  in 
finding  an  exact  source  of  contamination  by  lead. 
Proper  precautions  can  be  taken  to  minimize  the 
likelihood  of  all  types  of  pollution. -Copyright 
1971,  Biological  Abstracts,  Inc. 
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AN  ECOLOGICAL  STUDY  OF  THE  ALGAE  OF 

THE   RIVER   MOOS  I,   HYDERABAD  (INDIA) 

WITH     SPECIAL    REFERENCE    TO     WATER 

POLLUTION:    IV.    PERIODICITY    OF    SOME 

COMMON  SPECIES  OF  ALGAE, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

V.  Venkateswarlu. 

Hydrobiologia.  35  (1):  45-64.  Illus.  1970. 

Identifiers:  Algae,  Blue-Green,  Current,  Diatoms, 

Ecological,     Green,     Hyderabad,     India,     Iron, 

Moosi,  Nitrates,  Oxygen,  Periodicity,  Pollution, 

River,  Species,  Temperature,  Water. 


Species  favored  by  low  temperature  and  high  dis 
solved  oxygen  are:  Achnanthes  minutissima  var 
cryptocephala  and  Cymbella  microcephala.  Spe- 
cies favored  by  high  temperature  and  high  organii 
matter  are:  Nitzschia  obtusa  var.  scalpelliformis 
Pinnularia  biceps  var.  amphicephala,  Mer- 
ismopedia  punctata,  and  Oscillatoria  chalybea 
Species  favored  by  low  dissolved  02  and  high  or- 
ganic matter  are:  Synedra  ulna,  NavicuU 
rhynchocephala  var.  genuina,  Pinnularia  bicep; 
var.  amphicephala,  Merismopedia  punctata,  an< 
Oscillatoria  chalybea.  Gomphonenu 

sphaerophorum  is  favored  by  high  dissolved  O^ 
and  low  organic  matter.  Caloneis  silicula  var.  trun 
catula  is  favored  by  high  temperature.  Species 
favored  by  low  temperature  are:  Achnanthes  ex 
igua,  Navicula  pygmaea,  and  Nitzschia  palea.  Spe 
cies  adversely  affected  by  high  temperature  are 
Spirogyra  sp.,  Stigeoclonium  tenue,  and  Cyclotell. 
meneghiniana.  Species  adversely  affected  by  fas 
current  are:  Caloneis  silicula  var.  truncatula 
Spirogyra  sp.  Species  favored  by  high  nitrate  con 
tent  are:  Achnanthes  minutissima  var.  cryp 
tocephala,  and  Cymbella  microcephala.  Specie: 
showing  an  inverse  relationship  with  nitrates  are 
Cyclotella  meneghiniana,  Achnanthei 

microcephala,  A.  exigua,  Naviculi 

rhynchocephala  var.  genuina,  N.  pygmaea,  Pinnu 
laria  biceps  var.  amphicephala,  Nitzschia  palea 
Merismopedia  punctata,  and  Oscillatoria  cha 
lybea.  Species  exhibiting  an  inverse  correlatioi 
with  the  water  Fe  content  are:  Cyclotelli 
meneghiniana,  Achnanthes  microcephala,  Cym 
bella  microcephala,  Navicula  pygmaea,  an< 
Nitzschia  palea.-Copyright  1971,  Biological  Ab 
stracts,  Inc. 
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THE  EFFECT  OF  GERMANIUM  DIOXIDE,  I 

DIATOM    -    ELIMINATING    CHEMICAL,    Of 

THE  GROWTH  OF  FREE-LIVIN( 

CONCHOCELIS  OF  PORPHYRA  YEZOENSIS 

(IN  JAPANESE), 

M.  Kirita. 

Bull  Jap  Soc  Phycol.  18  (3):  167-170.  Illus.  1970 

English  summary. 

Identifiers:  Chemical,  Conchocelis,  Di,  Diatom 

Eliminating,   Free-Living,   Germanium,   Growth 

Navicula,  Oxide,  Porphyra-Yezoensis. 

Photosynthesis  and  growth  of  free-livin| 
Conchocelis  of  Porphyra  as  affected  by  Ge02  wa: 
studied.  The  diatom-killing  effect  of  the  chemica 
was  also  observed.  Algal  growth  was  not  affecte( 
by  Ge02  in  the  range  of  1  approx.  20  ppm,  bu 
Conchocelis  were  killed  after  20  days  culture  a 
more  than  30  ppm.  Diatoms  (Navicula  spp.)  wen 
completely  killed  after  30  days  in  the  culture  witl 
the  addition  of  Ge02  in  1  approx.  20  ppm;  30  ap 
prox.  50  ppm  killed  diatoms  earlier,  after  20  days 
Photosynthesis  of  free-living  Conchocelis  was  no 
affected  by  Ge02  in  the  range  of  1  approx.  3i 
ppm,  but  appeared  to  be  inhibited  a  little  at  5i 
ppm. -Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03460 


A  PROBABLE  OCCURRENCE  OF  FISH  MOR 
TALITY  IN  RENUSAGAR,  RENUKOOT:  DU1 
TO  CHLORINE  BEARING  WASTES, 

Central  Public  Health  Engineering  Research  Inst. 

Kanpur  (India). 

H.  C.  Arora,  S.  N.  Chattopadhya,  and  V.  P. 

Sharma. 

Environ  Health.  12  (3):  260-272.  Illus.  1970. 

Identifiers:   Chlorine,   Equalization,   Fish,   India 

Mortality,  Probable,  Renukoot,  Renusagar,  Tank 

Wastes. 

Effluent  disposal  system  in  the  light  of  fish  mor 
tality  was  studied.  From  the  analysis  of  fluctuatini 
data,  pH  value  free  residual  chlorine  and  tota 
solids  were  observed  to  be  important  parameters 
It  was  desirable  to  install  an  equalization  tank  o 
suitable  capacity  so  that  the  fluctuations  wen 
diminished  and  subsequently  neutralized  to  kee| 
the  pH  within  permissible  limits. -Copyright  1971 
Biological  Abstracts,  Inc. 
W72-03465 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 
Waste  Treatment  Processes— Group  5D 


5D.  Waste  Treatment  Processes 

PRECIPITATION  OF  HEAVY  METALS  FROM 
NATURAL  AND  SYNTHETIC  ACIDIC  AQUE- 
OUS SOLUTIONS  DURING  NEUTRALIZATION 
WITH  LIMESTONE, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-02956 


CHANGES  IN  WATER  QUALITY  PARAME- 
TERS OF  RESERVOIRS  DURING  REGULATED 
FLOW  CONDITIONS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  fcn- 

For  primary  bibliographic  entry  see  Field  05G. 
W72-02972 


EFFECT  OF  SURFACTANT  MICELLES  ON 
METAL  ION  REMOVAL  BY  FLOTATION 
FROM  METALLURGICAL  WASTEWATER, 

Missouri  Univ.,  RoUa.  Dept.  of  Chemistry,  and 
Missouri  Univ.,  Rolla.  Dept.  of  Metallurgical  En- 
gineering. 

R.  L.  Venable,  and  U.  M.  Oko. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  423,  $3.00  in  paper  copy, 
$0  95  in  microfiche.  Completion  Report,  Missouri 
Water  Resources  Research  Center,  Rolla,  Nov  23, 
1971,  113  p,  18  fig,  8  tab,  63  ref,  7  append.  OWRR 
B-017-MO(1). 

Descriptors:  *Foam  fractionation,  Foam  separa- 
tion Flotation,  "Heavy  metals,  'Separation 
techniques,  'Surfactants,  Water  purification, 
•Waste  water  treatment,  Frothing,  Electrolytes, 
Ions,  Adsorption,  Magnesium. 
Identifiers:  Ion  floatation,  Lead,  Zinc,  Surfactant 
micelles. 

This  study  is  a  fundamental  laboratory  investiga- 
tion of  events  occurring  on  a  molecular  scale  that 
influence  the  process  of  ion  flotation.  To  accom- 
plish these  objectives  critical  micelle  concentra- 
tions and  micellar  molecular  weights  have  been 
determined   for   sodium    dodecyl   sulfate   in   the 
presence  of  copper,  lead,  zinc,  and  magnesium 
and    critical    micelle    concentrations    have    been 
determined  with  sodium  and  silver  nitrate  as  the 
added  electrolytes.  The  critical  micelle  concentra- 
tions in  grams  per  liter  are  1 .30  with  no  added  elec- 
trolyte   2.10  with  9.66  x  .0001  molar  sodium  and 
silver    1  20  with  4.83  x  .0001  molar  copper,  zinc, 
magnesium,  and  lead,  and  0.65  with  9.66  x  .0001 
molar  zinc.  The  micellar  molecular  weights  are 
14,200  without  added  electrolyte,  14,700  with  4.83 
x  0001  molar  copper,  zinc,  and  magnesium,  18,100 
with  4.83  x  .0001  molar  lead,  and  25,500  with  9.66  x 
0001    molar    zinc.    Flotation    studies    made    by 
frothing  for  four  hours  and  then  analyzing  the  col- 
lapsed foam  showed  (1)  that  this  surfactant  is  not 
at  all  selective  among  these  divalent  metal  ions  (2) 
increasing    metal    ion    concentration    resulted    in 
more  total  metal  removal  but  a  lower  percentage 
removal  at  any  given  surfactant  concentration  (3) 
formation  of  surfactant  micelles  reduced  flotation 
efficiency  markedly,  and  (4)  precipitation  would 
likely  be  a  problem  in  practical  application.  It  is 
postulated  that  the  divalent  metal  ions  adsorb  the 
electrical  double  layer  surrounding  the  micelles 
which  renders  them  unavailable  for  adsorption  at 
the  surface  of  bubbles  and  reduces  flotation  effi- 
ciency. 
W72-02973 


Descriptors:  Agricultural  wastes,  Water  pollution 
control,  'Biological  treatment,  'Nitrates,  Treat- 
ment facilities,  Algae,  'Waste  water  treatment, 
•Algal  control,  'Aquatic  weed  control,  California. 
Identifiers:  *Algae  stripping,  Scenedesmus,  Algal 
growth.  Algal  harvesting,  *San  Joaquin  Valley 
(Calif). 

An  algal  system  consisting  of  algae  growth,  har- 
vesting and  disposal  was  evaluated  as  a  possible 
means  of  removing  nitrate-nitrogen  from  subsur- 
face agricultural  drainage  in  the  San  Joaquin  Val- 
ley of  California.  The  study  of  this  assimilatory 
nitrogen  removal  process  was  initiated  to  deter- 
mine optimum  conditions  for  growth  of  the  algal 
biomass,  seasonal  variations  in  assimilation  rates, 
and  methods  of  harvesting  and  disposal  of  the 
algal  product.  A  secondary  objective  of  the  study 
was   to   obtain   preliminary   cost   estimates   and 
process  design.  The  growth  studies  showed  that 
about  75  to  90  percent  of  the  20  mg/1  influent 
nitrogen  was  assimilated  by  shallow  (12-inch  cul- 
ture depth)  algal  cultures  receiving  2  to  3  mg/1  ad- 
ditional iron  and  phosphorus  and  a  mixture  of  5 
percent    C02.    Theoretical    hydraulic    detention 
times  required  for  these  assimilation  rates  varied 
from  5  to  16  days,  depending  on  the  time  of  the 
year.   The  total   nitrogen   removal   by   the  algal 
system,  assuming  95  percent  removal  of  the  algal 
cells,  ranged  from  70  to  85  percent  of  the  influent 
nitrogen.  The  most  economical  and  effective  algal 
harvesting   system   tested   was   flocculation   and 
sedimentation  followed  by  filtration  of  the  sedi- 
ment. The  algal  cake  from  the  vacuum  filter,  con- 
taining about  20  percent  solids,  was  then  air-  or 
flash-dried  to  about  90  percent  solids.  The  market 
value  for  this  product  as  a  protein  supplement  was 
estimated  to  be  about  $80  to  $100  per  ton.  Miner- 
Iowa  State) 
W72-02975 


REMOVAL  OF  NITRATE  BY  AN  ALGAL 
SYSTEM, 

California    State    Dept.    of    Water    Resources, 
Fresno.  San  Joaquin  District. 
Randall  L.  Brown. 

Copy  available  from  GPO  Sup  Doc  for  $1.25; 
microfiche  from  NTIS  as  PB-205  425,  $0.95.  En- 
vironmental Protection  Agency  -  Water  Quality 
Office  Water  Pollution  Control  Research  Series, 
April,  1971,  132  p,  58  fig,  27  tab.  59  ref.  EPA  Pro- 
gram 13030  ELY. 


PROTEIN  AND  ENERGY  VALUE  OF  PEANUT 
HULL  AND  WOOD  SHAVING  POULTRY  LIT- 
TERS 

Virginia     Polytechnic    Inst,     and     State    Univ., 

Blacksburg. 

Asok  Nath  Bhattacharya,  and  J.  P.  Fontenot. 

Journal  of  Animal  Science,  Vol.  25,  p  367-371, 

1966,  5  tab,  20  ref. 

Descriptors:  'Feeds,  'Peanuts,  Diets,  Animal 
metabolism,  Digestion,  'Farm  wastes,  Wood 
wastes,  Proteins,  Metabolism,  Amino  acids, 
•Waste  disposal. 

Identifiers:  Total  digestible  nutrient,  Digestive 
coefficients,  Hulls,  Shavings,  Litter,  Chemical 
composition,  Feeding  trials. 

Three  digestion  and  metabolism  trials  were  con- 
ducted with  10  yearling  wethers  to  study  the 
protein  and  energy  value  of  autoclaved  peanut  hull 
and  wood  shaving  broiler  litters,  when  each  was 
incorporated  at  levels  of  25  and  50%  in  a  corn-hay 
basal  ration.  Apparent  digestibility  of  crude 
protein  was  not  significantly  different  among  ra- 
tions Crude  fiber  digestibility  of  the  litter  rations 
was  higher  (P  <  .01 )  than  that  of  the  control  ration. 
Dry  matter,  NFE  and  energy  digestibility  were 
lower  (P  <  .01)  when  the  litter  level  in  the  ration 
was  increased  from  25  to  50%.  (Hazen-Iowa  State) 
W72-03151 

CONTROL  OF  GEOTRICHUM  CANDIDUM  IN 
BIOLOGICAL  WASTE  TREATMENT, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 
Center.  . 

C  P.  C.  Poon,  K.  H.  Bhayani,  and  K.  K.  Wang. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  774,  $3.00  in  paper  copy, 
$0  95  in  microfiche.  Completion  Report  (1971).  26 
p,  15  fig,  2  tab,  3  ref.  OWRR  A-033-RI  (2). 

Descriptors:  'Enzyme  inhibitors,  'Heavy  metals, 

♦Sewage      bacteria,      'Fungus,      Temperature, 

Chloride,     Asphalt,     Photosensitization,     Waste 

treatment,   'Biological  treatment,   'Waste  water 

treatment. 

Identifiers:  'Geotrichum  candidum. 


Enzyme  inhibition  of  sewage  microorganisms  by 
heavy  metals  was  studied.  The  degree  of  inhibition 
varied  with  metal  and  organism.  The  Michaelis- 
Mentan  model  was  used  to  show  that  zinc, 
trivalent  chromium,  and  copper  were  more  toxic 
to  sewage  bacteria,  whereas  silver  and  nickel  were 
more  toxic  to  sewage  fungus  Geotrichum  can- 
didum. A  competitive  inhibition  was  detected  for 
sewage  bacteria,  but  the  same  metals  showed  a 
mixed  non-competitive  inhibition  for  Geotrichum 
candidum.  The  results  imply  that  silver  and  nickel 
could  make  Geotrichum  candidum  more  competi- 
tive in  sewage  than  bacteria.  Other  conditions 
under  which  Geotrichum  candidum  can  grow 
better  than  sewage  bacteria  include  low  tempera- 
ture, high  chloride  content  and  in  the  presence  of 
asphalt  photosensitization. 
W72-03177 


CARTRIDGE  FILTRATION  FOR  IRON  AND 
MANGANESE  REMOVAL, 

Rhode     Island     University,     Kingston.     Water 
Resources  Center. 
F.  J.  DeLuise. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  776,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Rhode  Island  Water 
Resources  Center,  Kingston,  Completion  Report 
(N.D.),  10  p,  5  fig.  OWRR-A-029-RI  (1). 

Descriptors:  'Filtration,  'Iron,  'Manganese,  Fil- 
ters, Resistance,  Waste  water  treatment,  'Water 
treatment. 
Identifiers:  Specific  resistance,  'Cartridge  filters. 

A  proposed  continuous  flow  process  for  the 
removal  of  iron  and  manganese  found  in  many 
water  supplies  has  been  investigated.  The  basic 
process  consists  of  oxidation  of  the  iron  and  man- 
ganese by  sodium  hypochlorite  and  subsequent 
removal  of  the  oxidized  particles  through  standard 
cartridge  filter.  Several  variations  in  the  basic 
process  have  been  employed  in  an  attempt  to  im- 
prove the  filterability  of  the  oxidized  particles. 
Some  characteristics  of  the  resulting  filter  cake 
have  been  determined.  Substantial  improvement 
has  been  attained  through  the  addition  of  body 
feed  prior  to  filtration,  but  further  improvement  is 
necessary  for  the  process  to  be  truly  practical. 
W72-03179 


ELECTROPHORETIC  AND  ELECTROCHEMI- 
CAL WATER  PURIFICATION  SYSTEMS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 
Engineering. 

W.  M.  Lyle,  and  E.  A.  Hiler. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  804,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Preprint,  presented  at  the  1971 
Winter  Meeting  American  Society  of  Agricultural 
Engineers,  Paper  71-704,  Chicago,  111.,  Dec.  7-10 
1971.  21  p,  8  fig,  9  ref.  OWRR-A-009-TEX  (3). 

Descriptors:  'Waste  water  treatment,  'Elec- 
trochemistry, 'Electrophoresis,  'Water  purifica- 
tion, Model  studies,  'Electrical  conductivity, 
Electrolysis,  'Flocculation. 

Identifiers:  Electrochemical  flocculation,  Elec- 
trochemical disinfection. 

Electrophoretic  and  electrochemical  systems  ap- 
pear well  adapted  for  removal  of  electrically 
charged  pollutants  and  in  addition  have  the  poten- 
tial of  being  entirely  automated.  Numerous  design 
concepts  were  advanced  and  tested  through  the 
use  of  laboratory  models.  These  included  a  parallel 
plate  model  which  was  designed  entirely  for  elec- 
trophoretic removal,  and  porous  filter  and  elec- 
trode grid  models  which  incorporated  both  elec- 
trophoretic and  electrochemical  capabilities.  Suc- 
cessful water  clarification  was  attained  with  the 
parallel  plate  model  only  when  the  influent  water 
was  of  very  low  electrical  conductivity.  Electroly- 
sis products  at  high  conductivities  caused  suffi- 
cient turbulence  to  completely  disrupt  elec- 
trophoretic transport.  In  addition,  due  to  electroly- 
sis, primary  and  secondary  chemical  reactions 
took  place  which  altered  the  characteristics  of  the 
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suspension.  It  was  also  concluded  that  the  ease  of 
automation  with  an  electrophoretic  system  does 
not  justify  the  high  cost  of  water  treatment  by  this 
method. 
W72-03182 


MATHEMATICAL  MODELS  FOR  EXPRESSING 
THE  BIOCHEMICAL  OXYGEN  DEMAND  IN 
WATER  QUALITY  STUDIES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-03196 


INFILTRATION    OF    WASTE    WATER    INTO 
PEAT  SOIL  (JATEVESIEN 

SUOHONIMEYTYKSESTA), 

For  primary  bibliographic  entry  see  Field  05G. 
W72-03238 


PETROCHEMICAL  EFFLUENTS  TREATMENT 
PRACTICES,  DETAILED  REPORT, 

Engineering-Science,  Inc.,  Texas,  Austin. 
Earnest  F.  Gloyna,  and  Davis  L.  Ford. 
Available  from  NTIS  as  PB-205  824,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Water  Pollution  Control 
Research  Series,  Feb  70,  249  p,  31  fig,  46  tab,  301 
ref,  2  append.  FWPCA  Program  No  12020  02/70, 
Contract  No  14-12-461. 

Descriptors:  "Oil,  *Oil  wastes,  'Chemical  wastes, 
Industrial  wastes,  Water  analysis,  Analytical 
techniques,  Sampling,  Organic  matter,  Toxicity, 
Phenols,  Odor,  Color,  Turbidity,  Biochemical  ox- 
ygen demand,  Hydrogen  ion  concentration,  Or- 
ganic loading,  *Water  reuse.  Research  and 
development,  Waste  identification,  Algae,  *Waste 
water  treatment. 

500  NEW  PETROLEUM  PRODUCTS  ARE  IN- 
TRODUCED ON  THE  MARKET  EACH  YEAR, 
MAKING  THE  PETROLEUM  INDUSTRY 
AND  ITS  ALLIED  PETROCHEMICL  INDUS- 
TRIES SOME  OF  THE  NATION'S  FASTEST 
GROWING  INDUSTRIES.  The  petrochemical  in- 
dustry is  projected  as  increasing  by  9%  per  year 
through  1975.  Most  of  the  pollutional  load  from 
petrochemical  industries  emanates  from  process 
waste  streams.  The  processes  for  reducing  its 
potential  harm  to  the  environment  are  well 
developed  and  understood.  However,  constant 
research  and  development  efforts  are  continually 
introducing  new  pollutants  into  the  environment. 
Therefore,  development  of  new  products  should 
now  include  development  of  treatment  schemes  by 
which  the  wastes  from  the  new  products  may  be 
alleviated.  Care  must  be  exercised  even  in  the 
sampling  procedures,  since  many  petroleum-based 
chemicals  interfere  with  the  accepted  analytical 
test  procedures.  Finally,  feasibility  studies  are 
needed  to  determine  the  capability  of  the 
petrochemical  industries  to  re-use  more  of  their 
wastewaters  in  the  plant,  and  physical,  chemical, 
and  biological  treatment  are  discussed.  (See  also 
W70-0751 1 )  (Lowry-Texas) 
W72-03299 


CHEMICAL-PHYSICAL  WASTEWATER 

TREATMENT-PHASE     I,     THE     LOW     LIME 
PROCESS, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

T.  J.  Tofflemire,  and  Leo  J.  Hetling. 
Preprint,  presented  at  the  Water  Pollution  Control 
Federation  Conference,  44th,  Session  22,  No.  4, 
October  7, 1971.  57  p,  23  fig,  14  tab,  58  ref. 

Descriptors:  "Coagulation,  "Municipal  wastes, 
"Industrial  wastes,  Pulp  and  paper  industry.  Col- 
loids, Turbidity,  Flocculation,  Chemical  precipita- 
tion, Hydrogen  ion  concentration.  Lime,  Alkalini- 
ty, Pilot  plants,  Reliability,  Biological  treatment. 
Activated  carbon,  Adsorption,  Sludge,  Dewater- 
ing,  "Waste  water  treatment,  New  York. 
Identifiers:  "Chemical  treatment. 


Laboratory  scale,  pilot  scale,  and  full  scale  tests 
were  conducted  in  developing  an  economical 
physical-chemical  treatment  process  for  treatment 
plants  treating  less  than  10  mgd.  Jar  tests  were  per- 
formed for  coagulant  selection  and  dosage  deter- 
minations. Pilot  plant  and  sludge  dewatering  stu- 
dies on  a  larger  scale  to  determine  process  worka- 
bility and  operating  problems  were  also  con- 
ducted. A  low  lime  process,  involving  lime  addi- 
tion to  pH  10.0,  settling,  recarbonation  to  pH  8.5, 
and  dewatering  and  disposal  of  fresh  sludge  was 
developed  and  was  shown  to  provide  reliable  treat- 
ment. Lime  processes  operating  between  pH  7.5 
and  9.0  were  less  costly  on  a  small  scale  but  also 
less  reliable.  Processes  using  pH  11.0-12.0  opera- 
tion provided  higher  removals  but  required  recar- 
bonation and  recalcination,  possibly  economical 
for  larger  plants.  The  sludge  mixture  dewatered 
rapidly  to  35%  solids  on  drying  beds,  by  vacuum 
filtration,  and  by  centrifugation.  Lime  and 
polymer  addition  improved  dewatering  rates  con- 
siderably. Either  biological  treatment  or  activated 
carbon  units  could  follow  the  coagulation  step  to 
provide  further  treatment.  (Lowry-Texas) 
W72-03354 


TASK  FORCE  APPROACH  TO  SOLVING  A 
MERCURY  PROBLEM  IN  THE  CHLOR-A- 
LKALI  INDUSTRY, 

Olin  Corp.,  Stamford,  Conn.  Chemicals  Div. 
W.  A.Oppold. 

Preprint,  presented  at  Water  Pollution  Control 
Federation  Conference,  44th,  Session  10,  No.  2, 
October5,  1971.  14p. 

Descriptors:  "Heavy  metals,  "Toxicity,  "Public 
health,  Industrial  wastes,  Chlorine,  Electrolysis, 
Cathode,  Instrumentation,  Monitoring,  Water 
quality,  "Waste  water  treatment. 
Identifiers:  "Mercury,  "Task  force,  Caustic  soda, 
Amalgam,  Biomethylation. 

A  task  force  approach  was  used  by  the  Olin  Cor- 
poration in  their  drive  to  reduce  pollution  of  the 
environment  by  inorganic  mercury  from  their 
chlor-alkali  plants.  Mercury  is  used  in  an  electroly- 
sis eel!  in  brine  electrolysis  to  function  as  the 
cathode  into  which  the  electro-deposited  sodium  is 
dissolved  to  form  an  amalgam.  The  amalgam  is 
separated  from  the  brine,  reacted  with  water  to 
form  sodium  hydroxide  and  hydrogen,  and  the 
mercury  is  recycled.  Small  amounts  of  mercury 
salts  are  lost  in  the  brine,  in  the  caustic  soda  filter 
backwash  water,  hydrogen  cooler  condensate,  etc. 
The  task  force  assigned  to  the  project  included 
representation  from:  (1)  engineering;  (2)  process 
engineering,  (3)  the  Chlor-alkali  technical  center; 
(4)  manufacturing;  (5)  research;  (6)  the  instrument 
group;  (7)  medical;  (8)  legal;  (9)  environmental 
control  and  (10)  management  and  public  relations. 
Three  additional  consultants  were  hired.  Long 
range  plans  were  formulated  to:  (1)  involve 
present  plant  personnel  in  reducing  their  own 
discharges;  (2)  determine  those  discharges  which 
could  be  eliminated  without  major  engineering 
changes  and  eliminate  them;  and  (3)  develop  moni- 
toring equipment  and  design  modifications  to  max- 
imize knowledge  and  control  over  discharges.  In 
one  years  time,  the  task  force  accomplished  all  of 
its  major  objective,  and  all  Olin  Corporation  plants 
were  within  acceptable  discharge  ranges.  Research 
at  Olin  continues  to  enable  Olin  to  keep  up  with 
new  developments  and  stricter  control.  (Lowry- 
Texas) 
W72-03356 


ASPECTS  OF  HIGH-RATE  BIOLOGICAL 
TREATMENT  OF  DOMESTIC  AND  INDUSTRI- 
AL WASTEWATERS, 

Water  Pollution  Research  Lab.,  Stevenage,  (En- 
gland). 

A.  M.  Bruce,  and  A.  G.  Boon. 
Water  PoUution  Control,  Vol  70,  1971 ,  p  487-513,  8 
fig,  4  tab,  48  ref. 

Descriptors:  "Waste  water  treatment,  "Activated 
sludge,  "Trickling  filters,  Biochemical  oxygen  de- 
mand, Efficiences,  "Biological  treatment,  "Indus- 
trial wastes. 


Identifiers:  Contact  stabilization,  Loading  rates, 
Detention  time,  Effluent  quality,  "Domestic 
wastes. 

In  recent  years,  various  investigations  have  been 
conducted  at  the  Water  Pollution  Control  Labora- 
tory relating  to  high-rate  biological  treatment  of 
sewage  and  of  industrial  effluents.  Generally  it 
was  found  that  when  wastewaters  are  treated  at 
high  rates  the  rate  of  BOD  removed  per  unit 
capacity  of  treatment  plant  increases  with  in- 
creased loading,  although  the  BOD  of  the  effluent 
also  increases  and  standards  of  purification  cannot 
be  maintained  without  employing  two  or  more 
stages  of  treatment.  A  factor  common  to  most 
high-rate  biological  processes  is  that  nitrification 
occurs  only  partially,  if  at  all.  When  a  high  degree 
of  removal  of  ammonia  is  a  prerequisite  of  the 
treatment  process,  it  is  usually  necessary  to  apply 
conventional  loadings  or  to  employ  more  than  one 
stage  of  treatment.  The  other  stage  of  treatment 
may  be  biological,  for  example  nitrifying  filters,  or 
a  form  of  physicochemical  process  to  remove  am- 
monia, such  as  the  systems  recently  developed  el- 
sewhere. Considerable  discussion  followed  which 
dealt  with  the  details  of  the  data  presented  and 
definitions  used.  While  the  discussion  amplified 
details,  it  did  not  add  to  the  conclusions  presented 
above.  (Goessling-Texas) 
W72-03359 


A  NEW  DEVICE  FOR  WASTEWATER  TREAT- 
MENT SLUDGE  CONCENTRATION, 

Ecodyne  Corp.,  Lenexa,  Kans.  Smith  and  Love- 
less Div. 

Brian  L.  Goodman,  and  Robert  B.  Higgins. 
Water  and  Wastes  Engineering,  Vol  7,  No.  8,  Au- 
gust 1970,  p  30-32,  3  fig. 

Descriptors:  "Separation  techniques,  "Sludge, 
"Dewatering,  Activated  sludge,  Slurries,  Pressure, 
Operation  and  maintenance.  Cost  analysis, 
"Waste  water  treatment. 

Identifiers:  "Solids-liquid  separation,  "Polymers, 
Primary  sludge. 

Sludge  conditioning,  gravity  dewatering,  and  pres- 
sure dewatering  have  been  combined  in  a  new 
solids  separation  unit.  The  concentration  consists 
of  a  sludge  feed  pump,  polymer  system,  high  rate 
sludge  thickener,  and  a  two  stage  dewatering  unit. 
Several  field  trials  of  the  unit,  the  S  and  L  sludge 
concentrator,  were  conducted  using  primary, 
secondary,  digested,  and  combined  sludges.  The 
major  performance  variables  were  shown  to  be 
sludge  characteristics,  sludge  conditioning,  solids 
and  liquid  unit  loading  levels,  filter  screens  em- 
ployed, filter  screen  rate  of  travel,  and  compres- 
sion levels  utilized.  Feed  solids  concentration 
determined  the  performance  of  the  thickener  and 
the  polymer  dosage  rate.  Required  polymer  dosage 
varied  between  5  and  15  pounds  per  ton  of  dry 
solids  processed,  and  chemical  costs  ranged  from 
$5  to  $15  per  ton  of  dry  solids  processed  for  the 
sludges  used,  with  electrical  costs  of  $.16  per  hour 
of  operation.  The  unit  was  shown  to  require  only 
nominal  operational  and  maintenance  care.  (Low- 
ry-Texas) 
W72-03360 


ENVIRONMENTAL  FACTORS  CONSIDERED 
IN  DESIGN  OF  PULP  AND  PAPER  MILL, 

United  States  Plywood-Champion  Papers,  Inc., 

Hamilton,  Ohio. 

Malcolm  G.  Lyon. 

Water  and  Wastes  Engineering/Industrial,  Vol  7, 

No.  1,  January  1970,  p  A/20-A/21,  1  fig,  2  tab. 

Descriptors:  "Pulp  and  paper  industry,  "Design 
criteria,  "Environmental  engineering,  Industrial 
wastes,  Sewage,  Acidic  water,  Alkaline  water, 
Sulfides,  Oxidation  lagoons,  Aeration,  Oxidation, 
Sludge  disposal,  Dewatering,  Centrifugation,  In- 
cineration, Evaporation,  Waste  water  treatment, 
Water  quality  control,  "Treatment  facilities. 

Special  design  attention  has  been  focused  on  mill 
process  design,  wastewater  treatment,  and  gase- 
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ous  effluent  treatment  for  environmental  protec- 
tion in  a  new  500  ton/day  pulp  and  paper  mill  near 
Courtland,  Alabama.  Direct  digital  computer  con- 
trol of  Kamyr  continuous  pulping  and  bleaching 
processes  as  well  as  full  analog  control  of  critical 
process  variables  as  a  back-up  is  featured.  Fiber 
and  chemical  losses  from  the  process  are 
minimized  through  the  use  of  various  screening, 
equilization,  surfacing  and  curbing  devices.  The 
waste  effluent  treatment  system  was  designed  to 
achieve  85  plus  %  removal  of  dissolved  and  col- 
loidal organic  solids  through  bar  screening,  sedi- 
mentation, aeration,  stabilization,  and  sludge  de- 
watering  and  disposal.  Wastes  are  segregated  into 
sanitary  wastes,  neutral  to  alkaline  wastes,  acidic 
wastes,  and  emergency  spills  of  strong  chemicals, 
each  flowing  into  a  separate  sewer  system  and 
receiving  individual  treatment.  Gaseous  effluent 
treatment  includes  electrostatic  dust  precipitation, 
mist  scrubbing,  a  high-energy  drop,  venturi-type 
scrubber,  dry  dust  collectors  for  all  dry  chemical 
bins,  and  a  collector  on  the  combination  bark  and 
auxiliary  fuel  boiler.  (Lowry-Texas) 
W72-03362 


NEW     ACTIVATED     SLUDGE     PLANT     FOR 
KNOXVILLE,  TENNESSEE, 

Greeley  and  Hansen,  Chicago,  111. 

Kenneth  V.Hill. 

Water   and   Waste   Engineering,   Vol  7,   No.    1, 

January  1970,  p  32-34, 4  fig,  7  tab. 

Descriptors:  'Waste  water  treatment,  'Design 
criteria,  'Activated  sludge,  Industrial  wastes,  Mu- 
nicipal wastes,  Heavy  metals,  Sewers,  Pumps, 
Construction  costs,  Operation  and  maintenance, 
Administration,  Personnel,  Tennessee. 
Identifiers:  Knoxville. 

Annexation  of  33,000  acres  of  surrounding  territo- 
ry required  the  City  of  Knoxville,  Tennessee  to 
expand  its  wastewater  collection  and  treatment 
facilities.  A  $2.6  million  activated  sludge  plant  was 
designed  and  constructed  as  part  of  a  $36  million 
construction  project.  This  treatment  plant  was 
designed  to  serve  an  area  of  222  sq.  mi.  within  the 
present  city  limits.  Influent  to  the  plant  is  primarily 
municipal  wastes,  although  some  heavy  metals  are 
introduced  from  certain  industries.  Influent  lines 
are  sized  for  flows  expected  in  2010.  Effluents  are 
discharged  by  gravity  to  Fort  Loudon  Lake  at  lake 
levels  below  812.0  ft.  At  812.5  and  above  (approxi- 
mately 60%  of  the  time)  effluent  pumps  are  auto- 
matically activated.  Start-up  has  been  hindered  by 
the  fact  that  the  plant  was  completed  before  the  in- 
fluent lines,  and  there  has  been  little  waste  to  treat. 
(Lowry-Texas) 
W72-03363 


POPULATION  DESCRIPTION  OF  THE  NON- 
-METHANOGENIC  PHASE  OF  ANAEROBIC 
DIGESTION-HI.  NON-HIERARCHICAL  CLAS- 
SIFICATION OF  ISOLATES  BY  PRINCIPAL 
COMPONENT  ANALYSIS, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
D.  F.  Toerien. 

Water  Research,  Vol  4,  1970,  p  305-314,  2  fig,  2 
tab,  12ref. 

Descriptors:  'Waste  water  treatment.  'Anaerobic 
digestion,  'Anaerobic  bacteria,  Systematics,  Bac- 
teria. 
Identifiers:  Principal  component  analysis. 

Identification  of  the  numerically  important  non- 
methanogenic  bacteria  of  anaerobic  digestion  have 
not  been  successful  due  to  the  disarray  in  the  tax- 
onomy of  anaerobic  bacteria.  Classification 
through  a  hierarchical  approach  revealed  that  the 
agglomerative-polythetic  classifications  yielded 
groups  of  bacteria  with  homologous  acid  end- 
product  patterns.  A  study  to  classify  this  bacterial 
population  by  principal  component  analysis  has 
been  undertaken.  This  approach  yielded  an  ecolog- 
ically important  classification  in  that:  (1)  interrela- 
tionships between  characteristics  were  revealed; 


(2)  these  interrelations  could  be  interpreted 
ecologically;  (3)  the  interrelations  showed  marked 
similarity  to  those  determined  from  agglomerative- 
polythetic  classification;  and,  (4)  a  marked 
similarity  existed  between  the  classifications  by 
means  of  agglomerative-polythetic  procedures  and 
by  means  of  principal  component  analysis.  (See 
also  W72-03364)  (Goessling-Texas) 
W72-03365 


FLUIDIZED       BED       RECOVERS       PROCESS 
CHEMICALS, 

Chicago  Bridge  and  Iron  Co.,  Plainfield,  111. 
JohnE.Hanway,  Jr. 

Water  and  Wastes  Engineering,  Vol  7,  No.  5,  May 
1970,  pC/14-C/15,l  fig. 

Descriptors:  'Pulp  and  paper  industry,  'Industrial 
wastes,    'Incineration,    Oxidation,    Evaporation, 
Air  pollution,  Efficiencies,  Water  pollution  con- 
trol. Waste  water  treatment,  'Waste  treatment. 
Identifiers:  'Chemical  recovery. 

In  producing  270  tons  of  corragating  medium  dai- 
ly, the  WesCor  Corporation  also  generates  800 
tons  of  waste  liquor  per  day  with  an  average  solids 
concentration  of  10%.  This  volume  of  liquid  waste 
is  treated  by  the  Container-Copeland  process 
which  destroys  99%  of  the  BOD  and  recovers  95% 
of  the  sodium  sulfate  and  sodium  carbonate.  These 
chemicals  are  pelletized  and  sold  to  kraft  pulp 
mills  as  salt  cake  make-up,  or  to  glass  making  in- 
dustries. Three-effect,  forced-circulation  Horton 
evaporators  concentrate  the  liquid  to  38%  total 
solids.  A  pre-heater  is  used  to  pre-heat  the  fluidiz- 
ing  air  and  the  reaction  bed  until  equilibrium 
operation  is  established,  after  which  the  com- 
bustion is  self  sustaining.  Ultimate  reactor 
produce  is  a  physical  mixture  of  solid  granules  of 
Na2S04  and  Na2C03,  which  are  pelletized.  Ex- 
haust gases  are  scrubbed  in  a  high  efficiency  wet 
scrubber  using  the  weak  liquor.  On-stream  factor 
of  the  system  has  averaged  95%  since  start-up  in 
June  1967.  (Lowry-Texas) 
W72-03366 


HIGH-RATE  ANAEROBIC  SLUDGE 

DIGESTERS  PROVE  ECONOMICAL,  EASY  TO 
OPERATE,  IN  NEW  JERSEY  SEWER  PLANT, 

Bergen  County   Sewer  Authority,   Little   Ferry, 

N.J. 

H.  R.  Zablatzky. 

Water  and  Wastes  Engineering,  Vol  7,  No.  2, 

February  1970,  p  43-44,  2  fig,  1  tab,  7  ref. 

Descriptors:  'Waste  water  treatment,  'Sludge 
digestion,  'Anaerobic  digestion,  Sludge  disposal, 
Hydrogen  ion  concentration,  Alkalinity,  Data  col- 
lection, Economic  justification,  Treatment  facili- 
ties, New  Jersey. 

Identifiers:  Gas  recirculation,  Volatile  acid  con- 
centration. 

Determined  to  effectively  serve  nearly  a  half-mil- 
lion people,  and  to  cut  capital  costs,  the  Bergen 
County  Sewer  Authority  has  expanded  its  system, 
increasing  the  amounts  of  solids  handled. 
Originally  built  as  a  20  MGD  secondary  treatment 
plant  with  land  disposal  of  digested  sludge,  the 
plant  has  been  expanded  to  50  MGD  with  sludge 
concentration  units,  high  rate  sludge  digestion  and 
marine  disposal  of  digested  sludge.  Studies  and 
tests  of  high  rate  digestion  have  been  underway 
for  some  years  and  continue  even  today.  Original 
tests  were  started  in  1954  but  after  a  few  years 
were  abandoned  due  to  poor  results  and  the  neces- 
sity for  extensive  repairs.  In  1960,  the  conven- 
tional sludge  digestion  units  were  converted  to 
high  rate  digesters  utilizing  thickened  sludge,  PFT 
multi-point  gas  recirculation  and  digestion  of  pri- 
mary skimmings.  The  results  of  operation  during 
1968  are  presented  to  show  the  effectiveness  of 
the  process.  When  kept  on  steady  state  conditions, 
the  process  works  well  and  without  difficulty. 
Recycling  of  digester  sludge  to  the  thickening 
tank'  to  reduce  solids  disposal  costs  has  been 
practiced  since  1968.  Because  of  the  ease  of  opera- 
tion, and  the  possibility  of  varying  the  number  of 
digesters  in  service,  it  appears  that  the  digesters 
are  loafing.  (Goessling-Texas) 
W72-03369 


OZONE  BIDS  FOR  TERTIARY  TREATMENT, 

Environmental  Science  and  Technology,  Vol  4, 
No.  1 1 ,  November  1970,  p  893-894,  1  fig. 

Descriptors:  'Ozone,  'Oxidation,  'Disinfection, 
Bacteria,  Viruses,  Organoleptic  properties,  Odors, 
Phenols,  Amines,  Biochemical  oxygen  demand, 
Municipal  wastes,  Industrial  wastes,  'Tertiary 
treatment,  'Waste  water  treatment. 
Identifiers:  'On-site  generation,  'Sterilization. 

Ozone's  oxidative  capacity  is  second  only  to  that 
of  chlorine,  and  recent  developments  in  ozone 
generators  have  lowered  the  cost  to  where  ozona- 
tion may  be  competitive  with  chlorination  in  some 
instances.  In  generating  ozone,  oxygen  or  air  is 
passed  between  two  electrodes  to  which  a  high 
voltage  alternating  current  is  applied.  In  large  in- 
stallations using  pure  oxygen,  ozone,  concentra- 
tions of  2%  in  the  oxygen  stream  are  attained  at  a 
cost  of  6-8  cents  per  pound  of  ozone  generated. 
On-site  generation  of  ozone  eliminates  the  hazard 
of  transporting  and  handling  large  amounts  of 
chlorine.  In  addition,  ozone  destroys  both  bacteria 
and  viruses,  whereas  chlorine  is  ineffective 
against  viruses.  Ozone  is  also  more  effective 
against  the  major  taste  and  odor  causing  com- 
pounds in  raw  water,  namely  phenols  and  amines. 
Ozone  is  capable  of  higher  reductions  of  biochemi- 
cal oxygen  demand  and  total  organic  carbon  than 
carbon  polishing  and  is  fully  cost  competitive. 
Several  installations  treating  both  industrial  and 
municipal  wastes  are  currently  functioning. 
Despite  these  advantages,  ozonation  is  looked 
upon  with  disfavor  due  to  a  bad  image  developed 
years  ago  before  many  refinements  were  made. 
Because  of  the  small  size  of  the  industries  produc- 
ing ozonators,  a  high  level  promotion  of  ozonation 
is  unlikely  in  the  near  future.  (Lowry-Texas) 
W72-03368 


WE  ARE  NOT  RUNNING  OUT  OF  WATER, 

For  primary  bibliographic  entry  see  Field  06D. 
W72-03370 

5E.  Ultimate  Disposal  of  Wastes 


DISPOSAL    OF    MERCURY    WASTES    FROM 
WATER  LABORATORIES, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03149 


PROTEIN  AND  ENERGY  VALUE  OF  PEANUT 
HULL  AND  WOOD  SHAVING  POULTRY  LIT- 
TERS, 

Virginia    Polytechnic    Inst,    and    State     Univ., 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03151 


NUMERICAL  TECHNIQUES  APPLIED  TO  PAR- 
TICLE DEPOSITION  DURING  SLOT  FLOW, 

Arkansas   Univ.,   Fayetteville.   Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03154 


THE  DILUTION  OF  AN  UNDERSEA  SEWAGE 
CLOUD  BY  SALT  FINGERS, 

California   Univ.,   Berkeley.   Dept.   of   Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-03170 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E — Ultimate  Disposal  of  Wastes 


HYDROGEOLOGIC  CONSIDERATIONS  IN 
LIQUID  WASTE  DISPOSAL,  WITH  A  CASE 
STUDY  IN  SOUTHEASTERN  WISCONSIN, 

Wisconsin    Univ.,    Madison.    Water    Resources 
Center. 
M.J.  Ketelle. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  951,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  In:  Technical  Record,  Vol.  3, 
No.  3,  Southeastern  Wisconsin  Regional  Planning 
Commission,  September  1971.  39  p,  3  fig,  3  tab,  41 
ref,  2  append,  9  maps.  OWRR-A-018-WIS  (2). 

Descriptors:  "Liquid  wastes,  *Water  pollution 
control,  'Soil  disposal  fields,  *Waste  water 
disposal,  Hydrogeology,  Hydrologic  properties, 
♦Groundwater  movement,  Soil  properties,  Cli- 
mates, Groundwater,  Wisconsin,  'Waste  disposal. 
Identifiers:  Groundwater  contamination,  Geologic 
properties,  Geography,  Southeastern  Wisconsin. 

Geologic  and  hydrologic  parameters  which  relate 
to  groundwater  contamination  are  discussed. 
Geologic  factors  include  nature  of  soils,  uncon- 
solidated materials,  and  consolidated  sediments. 
Hydrologic  factors  are  infiltration,  permeability, 
flow  in  the  unsaturated  and  saturated  zones,  and 
attenuation  through  mixing.  Physical  conditions 
required  for  liquid  waste  disposal  are  discussed; 
geologic  considerations  (nature  of  earth  materials 
and  structural  features),  hydrologic  considerations 
(water-table  depth  and  relation  to  flow  systems), 
surface  conditions  (topography,  cover  crop,  cli- 
mate, and  acreage),  cultural  considerations 
(distance  to  buildings,  wells,  streams,  and  man-in- 
duced changes  in  the  land),  and  long-range  effects 
on  the  soil.  A  case-study  of  feasibility  of  liquid 
waste  disposal  for  the  seven  county  region  of 
southeastern  Wisconsin  is  described.  The  geog- 
raphy, climate,  geology,  soils,  and  groundwater  of 
the  area  are  discussed.  Maps  of  physiographic  fea- 
tures, surficial  deposits,  drift  thickness,  bedrock 
geology,  and  soils  are  shown.  From  these  sources 
a  final  map  of  the  region  is  developed  based  on 
eight  categories  ranging  from  areas  least  suitable 
for  liquid  waste  disposal  to  those  most  suitable. 
(Ketelle- Wisconsin) 
W72-03181 


5F.  Water  Treatment  and 
Quality  Alteration 


METHOD  FOR  SIMULTANEOUS  CLARIFICA- 
TION AND  DISINFECTION  OF  SURFACE 
WATERS  IN  THE  FIELD, 

Voenno-Meditsinskaya     Akademiya,     Leningrad 

(USSR). 

N.  N.Alfimov,  Z.  M.  Evenshtein,  and  N.  N. 

Rudenko. 

Gig  Sank.  35  (6):  86-88.  1970. 

Descriptors:  'Water  treatment. 

Identifiers:    Clarification,     'Disinfection,    Field, 

Method,  Surface. 

Aluminum  hydroxychloride,  A12  (OH)5Cl,  used  in 
amounts  of  6.9  mg/1  (based  on  elemental  alu- 
minum) at  12-20  C  with  a  contact  time  of  15  min., 
and  followed  by  carbon  filtration,  was  a  very  ef- 
fective water  clarifying  and  disinfecting  agent. 
Water  thus  treated  was  found  to  contain  5.1  mg/1 
aluminum  hydroxychloride  (based  on  elemental 
aluminum)  and  is  regarded  safe  for  human  con- 
sumption; thus  this  method  is  promising  for  use 
under  field  conditions. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03032 


CAUCASIAN        MINERAL        WATER        AND 
PREVENTION  OF  DENTAL  CARIES, 

Central  Research  Inst,  for  Health  Resort  Therapy 

and  Physiotherapy,  Moscow  (USSR). 

V.P.  Shcherbak. 

Gig  Sanit.  35  (6):  86.  1970. 

Identifiers:  'Caries,  Caucasian,  'Dental,  Mineral, 

Prevention. 


In  areas  where  local  waters  contain  only  0.2  mg  of 
F/l,  mineral  water  containing  at  least  1  mg/1  (Such 
as  Caucasian  Mineral  Water)  should  be  used  for 
drinking  as  prophylaxis  against  dental  caries.  Bot- 
tle labels  should  indicate  the  F  content  of  the 
water.— Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03034 


EFFECT  ON  BORON  IN  DRINKING  WATER 
ON  THE  SECRETORY-ENZYMIC  ACTIVITY 
OF  THE  GASTROINTESTINAL  TRACT  OF 
DOGS, 

Institute    of    General    and    Municipal    Hygiene, 

Moscow  (USSR). 

T.  S.  Khachatryan. 

Gig  Sanit.  36(1):  11-15.  Illus.  1971.  (Engl.  summ.). 

Identifiers:  'Boron,  Dogs,  'Drinking,  Entero,  En- 

zymic,    Gastro,    Inhibition,    Intestinal,    Kinase, 

Secretory,  Tract. 

Addition  of  Bo  to  water  in  concentrations  above  2- 
3  mg/1  brought  about  certain  disturbances  in  food 
digestion.  The  amount  of  gastric  juice  secreted, 
and  its  free  and  total  acidity  were  decreased.  En- 
terokinase  was  inhibited  in  the  intestinal  juice  and 
feces.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03039 


REMOVAL  OF  RADIONUCLDDES  FROM  THE 
PASCO  SUPPLY  BY  CONVENTIONAL  TREAT- 
MENT, 

General  Electric  Co.,  Richland,  Wash. 
R.  L.  Junkins. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  52,  No.  7,  p  834-840,  July  1960.  8  figs. 

Descriptors:     'Water     treatment,     'Radioactive 
wastes,  'Nuclear  reactor,  Coagulation,  Sedimen- 
tation, Filtration,  Ion  exchange,  Washington. 
Identifiers:  Pasco  (Wash). 

More  than  60  radionuclides  have  been  measured  in 
Hanford  Atomic  Products  Operation  (HAPO) 
reactor  effluent,  and  the  concentrations  of  27  of 
them  are  measured  routinely.  The  concentrations 
of  these  produced  in  the  Pasco  River  are  only 
small  fractions  of  the  maximum  permissable 
counts  (MPC)  allowable.  The  facilities  of  the 
Pasco  plant  were  not  designed  and  are  not 
operated  with  deliberate  effort  to  remove 
radionuclides.  However,  the  water  plant  does  not 
remove  large  fractions  of  the  radionuclides;  chart 
indicates  reduction  of  total  from  about  14  per  cent 
of  MPC  to  near  4  per  cent  of  MPC,  equal  to  about 
70  per  cent  removal.  (Bean-AWWA) 
W72-03175 


CARTRIDGE    FILTRATION    FOR    IRON    AND 
MANGANESE  REMOVAL, 

Rhode     Island     University,     Kingston.     Water 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03179 


ELECTROPHORETIC  AND  ELECTROCHEMI- 
CAL WATER  PURIFICATION  SYSTEMS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03182 


ALGAL    REMOVAL    BY    ALUM    COAGULA- 
TION, 

Illinois  State  Water  Survey,  Urbana. 
S.  D.  Lin,  R.  L.  Evans,  and  D.  B.  Beuscher. 
Report  of  Investigation  68,  1971.  20  p.  2  fig,  5  tab, 
30  ref,  append  A,  B. 

Descriptors:  'Agal  control,  'Water  quality  con- 
trol, 'Coagulation,  'Water  treatment,  Illinois, 
Rivers,  Chemical  analysis,  Flocculation,  Turbidi- 
ty, Scenedesmus,  Euglena,  Mathematical  studies, 
Hydrogen  ion  concentration,  Alkalinity,  Alu- 
minum, Cyanophyta,  Chlorella,  Sedimentation, 
Sanitary  engineering,  Ankistrodesmus,  Navicula. 
Identifiers:  'Alum,  Illinois  River  (111). 


An  investigation  of  algal  removal  by  alum  coagula- 
tion, flocculation,  and  sedimentation  was  designed 
to  define  the  possible  relationships  between 
coagulant  dosage  and  other  readily  measurable 
factors.  Water  samples  from  the  Illinois  River 
were  used  with  a  laboratory  jar  test  apparatus  to 
determine  whether  algal  removal  is  a  function  of 
genera,  whether  coagulant  dosage  is  the  same  for 
optimum  turbidity  removal  as  for  optimum  algal 
removal,  whether  algal  removal  efficiencies  can  be 
related  to  water  temperature,  pH,  alkalinity,  tur- 
bidity, residues,  coagulant  dosage,  and  other  vari- 
ables. Twenty-five  samples  were  subjected  to  the 
coagulation  process  using  alum  dosages.  At  a 
coagulant  concentration  of  30  mg/1  most  of  the 
troublesome  algae  were  removed  and  an  overall 
algal  reduction  in  excess  of  85%  was  achieved. 
Spine-like  algae,  such  as  Scenedesmus  and  Ankis- 
trodesmus, the  boat-shaped  Navicula,  and  the  fila- 
mentous free-floating  Aphanizomenon,  required 
higher  alum  doses  for  removal;  the  most  persistent 
organism  was  Euglena.  A  quadratic  expression 
described  mathematically  the  relationships 
between  algal  or  turbidity  removal  and  alum 
dosage.  The  most  important  factors  were  alum 
dosage,  initial  algal  concentration,  and  shape  and 
size  of  the  genera  encountered.  (Jones-Wisconsin) 
W72-03214 


A  NEW  TYPE  OF  DISINFECTANT  FOR  WATER 
SUPPLIES, 

Kansas  State  Univ.,  Manhattan.  Dept  of  Chemis- 
try. 

J.  L.  Lambert,  and  L.  R.  Fina. 
Available  from  NTIS,  as  PB-205  823,  $3.00  in 
paper  copy,  $0.95  in  microfiche.  Kansas  Water 
Resources  Research  Inst.,  Manhattan.  Contribu- 
tion No.  78,  1971.  15  p,  3  tab,  12  ref.  OWRR-A- 
028-KAN  (2). 

Descriptors:    'Water    treatment,    'Disinfection, 
Anion  exchange,  Viruses,  Bacteria. 
Identifiers:  'Bacilli,  'Triiodide,  Cadmium  iodide- 
linear  starch  reagent. 

Triiodide  combined  with  strong  base  anion 
exchange  resins  forms  stable,  nearly  insoluble, 
complexes  that  have  remarkable  disinfecting  capa- 
bilities. Complete  kills  are  effected  with  water 
suspensions  of  virus  (both  DNA  and  RNA)  and 
Gram  negative  and  Gram  positive  bacteria 
(whether  capsulated  or  not),  and  viability  of  sporu- 
lating  Bacilli  species  is  reduced  up  to  99.9%.  Water 
to  be  treated  is  simply  passed  through  a  column  of 
the  resin-complex.  The  bacteria  or  virus,  shown  by 
14C  or  3H  tracers,  pass  through  the  column  and 
are  not  filtered  out.  Kill  is  immediate  and  irreversi- 
ble. No  12,  I3-,  IO-,  I03-,  and  io4-  are  detected 
when  the  cadmium  iodide-linear  starch  reagent 
method  was  used.  Iodide,  the  halide  form,  was 
found  in  amounts  ranging  from  0.2-0.5  PPM.  This 
is  well  below  the  taste  threshold  and  indeed  may 
be  considered  beneficial  in  iodine  deficient  areas. 
(McKenna-Kansas) 
W72-03298 


HEALTH  PHYSICS  ASPECTS  OF  LRL  TRITI- 
UM RELEASE, 

Lawrence  Radiation  Lab.  California  Univ.,  Liver- 
more. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-03311 


RADIOLOGICAL  SIGNIFICANCE  OF  100-N 
SANITARY  WATER, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Lab. 
W.  L.  Fisher. 

Available  from  the  National  Technical  Informa- 
tion Service  as  BNWL-B-63.  $3.00  per  copy,  $0.95 
microfiche.  Report  BNWL-B-63,  March  1971,  21 
P- 

Descriptors:  'Nuclear  powerplants,  'Effluents, 
Water  pollution,  'Water  pollution  sources,  'Water 
pollution  effects,  Damages,  Potable  water,  Mea- 
surement, Monitoring,  Radioisotopes. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration— Group  5F 


Identifiers:  Dose  measurement,  GI  tract. 
Dosimetry,  Radiation  exposure,  IngesUon,  Radia- 
tion damage. 

Since  the  startup  of  'N'  reactor  in  1963,  sanitary 
water  supplied  by  the  100-N  water  treatment  plant 
has  been  used  by  100-N  and  WPPSS  personnel  for 
drinking  and  other  purposes.  Because  the  raw 
water  is  taken  from  the  Columbia  River  not  far 
downstream  from  an  operating  production  reactor, 
it  contains  some  radioactivity.  While  processing 
the  raw  to  sanitary  water  removes  much  of  the 
radioactivity,  some  remains  to  contribute  slightly 
to  the  radiation  exposure  of  those  drinking  it.  Vari- 
ous methods  have  been  compared  for  estimating 
GI  Tract  dose  from  radionuclides  in  drinking 
water.  Estimates  based  on  'total  beta1  measure- 
ments appear  to  be  more  accurate  than  those 
based  on  the  measured  concentration  of  a  single 
radionuclide.  A  recommended  method  of  making 
'total  beta'  dose  estimates  is  described.  (Houser- 
ORNL) 
W72-03313 

PREVENTING  IRON  DEPOSITION  WITH  SODI- 
UM SILICATE, 

Ontario  Water  Resources  Commission,  Toronto. 
F  J.  Dart,  and  P.  D.  Foley. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  62,  No.  10,  October  1,  1970,  p  663-668,  4 
fig,  8  ref. 

Descriptors:  'Water  treatment,  'Groundwater, 
♦Iron  compounds,  'Deposition,  Flocculation,  Sil- 
icates, Laboratory  tests,  On-site  tests.  Analytical 
techniques. 

Identifiers:  Red  water,  Chelation,  'Ontario 
(Canada). 

Due  to  the  large  number  of  well  water  supplies  in 
Ontario  requiring  deposition  control  of  iron  and 
manganese,  considerable  effort  by  the  Ontario 
Water  Resources  Commission  has  been  required 
to  resolve  the  problems.  Unfortunately  there  is  not 
a  simple  standard  method  for  iron  removal  that 
can  be  applied  across  the  board.  A  search  of  the 
literature  revealed  that  waters  containing  high  con- 
centrations of  silicates  apparently  did  not  support 
an  iron  problem  even  though  the  concentrations  of 
iron  were  high.  A  study  was  conducted  to  deter- 
mine if  the  addition  of  silica  would  assist  in  reduc- 
ing the  deposition  of  iron  in  water  supplies.  These 
tests  were  followed  by  full  scale  tests  of  municipal 
water  supplies.  It  was  found  that  the  addition  of 
small  amounts  of  silicate  would  sequester  the  iron 
in  the  water  and  prevent  deposition.  Generally,  the 
addition  should  take  place  near  the  point  at  which 
the  iron  is  oxidized  to  the  ferric  iron.  This  treat- 
ment is  more  favorable  where  the  water  is  not 
hard,  has  a  naturally  high  silica  content  and  has  a 
higher  pH  reaction  to  the  treatment  addition  (over 
7.5).  Theoretically  it  appears  that  the  mechanism 
of  iron  control  with  sodium  silicate  depends  upon 
the  chelation  of  the  ferric  ion  by  the  ortho-silicate 
anion.  There  is  much  work  to  be  done  to  fully  un- 
derstand this  process,  but  it  does  appear  to  offer 
the  promise  of  an  economic  method  or  iron  deposi- 
tion control.  (Goessling-Texas) 
W72-03371 

STATUS  OF  FLUORIDATION  IN  THE  UNITED 
STATES  AND  CANADA. 

American  Water  Works  Association,  New  York. 
Task  Group  2620P. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  12,  p  1513-1520,  December  1960.  4 
fig,  7  tab,  2  ref. 

Descriptors:  'Water  treatment,  'Fluoridation, 
•Fluorides,  Water  supply,  Public  health. 

At  the  end  of  1959,  118,000,000  people  were 
served  by  public  water  supplies  in  the  U.S.  Ap- 
proximately 7  million  were  served  water  naturally 
containing  at  least  0.7  ppm  of  fluoride.  Another  36 
million  received  water  supplemented  by  fluoride 


to  at  least  0.7  ppm  content.  81  communities 
adopted  fluoridation  during  1959.  35  percent  of  all 
cities  of  population  over  10,000  have  adopted 
fluoridation,  but  only  4.5  percent  of  those  under 
10,000  have  adopted  it.  In  Canada,  22  new  sup- 
plies, serving  125,000  people,  started  fluoridation 
in  1959.  Sodium  silicofluoride  continues  to  be  the 
most  popular  chemical,  being  used  in  supplies  for 
more  than  21  million  people.  Sodium  fluoride  con- 
tinues to  be  the  choice  of  smallest  supplies. 
Fluosilicic  acid  was  used  in  supplies  for  about  10 
million  people.  All  compounds  were  reported  in 
plentiful  supply.  (Bean-AWWA) 
W72-03401 


EFFECT  OF  FISH  POISONS  ON  WATER  SUP- 
PLIES, PART  1  -  REMOVAL  OF  TOXIC 
MATERIALS,  . 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

J.  M.  Cohen,  L.  J.  Kamphake,  A.  E.  Lemke,  C. 
Henderson,  and  R.  L.  Woodward. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  12,  p  1551-1566,  December  1960.  7 
fig,  7  tab,  25  ref. 

Descriptors:    'Water    treatment,    'Fish    control 
agents,        'Toxicity,        'Odor,        'Coagulation, 
•Chlorination,     'Activated    carbon,    Pesticides, 
Rotenone,  Piscicides. 
Identifiers:  'Chlorine  dioxide,  Toxaphene. 

Although  both  rotenone  and  toxaphene  are  rela- 
tively toxic,  their  occasional  use  for  fish  manage- 
ment should  present  no  hazard  if  adequate  mea- 
sures are  taken  for  their  removal  by  treatment,  or 
by  decomposition  through  natural  processes. 
Alum  coagulation  is  completely  ineffective  in 
removal  of  fish  poisons.  Chlorination  is  ineffective 
on  fish  poison  formulations  except  that  chlorine 
and  chlorine  dioxide  are  effective  against  rotenone 
and  rotenoid  compounds.  However,  means  must 
be  provided  to  remove  the  substantial  amount  of 
residual  chlorine.  Activated  carbon  will  remove 
rotenone  and  toxaphene  poisons,  also  the  solvents 
and  emulsifiers  present  in  all  the  commercial  for- 
mulations, thereby  eliminating  odors.  (Bean- 
AWWA) 
W72-03410 


INCREASED  FLUORIDE  INGESTION  BY  BOT- 
TLE-FED INFANTS  AND  ITS  EFFECT, 

Karolinska  Institutet,  Stockholm  (Sweden). 
Y.  Ericsson,  and  U.  Ribelius. 
Acta  Paediat  Scand.  59  (4):  424-426.  1970. 
Identifiers:   Eottle,  Breast,  Cow,  Enamel,  Fed, 
Feeding,  Fluoride,  Hazard,  Health,  Infants,  In- 
gestion, Milk,  Mottling,  Powdered,  Sweden,  Upp- 
sala. 

Infant  feeding  with  water-diluted  cow's  milk  or 
dry-milk  formulas  supplies  much  greater  fluoride 
than  breast-feeding,  even  with  low  water  fluoride 
content.  An  investigation  of  schoolchildren  in 
Uppsala,  Sweden  (1 .2  ppm  F  in  the  drinking  water) 
showed  only  an  insignificant  trend  towards  in- 
creased enamel  mottling  in  typically  formula-fed 
children  compared  to  breast-fed  children.  No 
health  hazard  thus  seems  to  be  mvolved.-Copy- 
right  1971,  Biological  Abstracts,  Inc. 
W72-03426 


DERMATOPHYTES  AND  ®TH^S 

KERATINOLYTIC   FUNGI  IN  SURFACE  AND 
WASTE  WATERS, 

Palacky  Univ.,  Olomouc  (Czechoslovakia).  Facul- 
ty of  Medicine. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-03435 

DEATH  CASES  IN  NEWBORNS  CAUSED  BY 
PSEUDOMONAS  AERUGINOSA  CON- 

TAMINATED DRINKING  WATER, 

Vienna  Univ.  (Austria).  Hygiene  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03436 


METHODS  OF  CHARACTERIZING  MISSOURI 
RIVER  ORGANIC  MATERIALS  OF  TASTE 
AND  ODOR  INTEREST, 

Washington  Univ.,  St.  Louis,  Mo. 
D  W.  Ryckman,  N.  C.  Burbank,  and  E.  Edgerley. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  53,  No.  11,  p.1392  -  1402,  November 
I960.  7  figs,  4  tabs,  6  refs. 

Descriptors:  'Water  treatment,  'Organic  matter, 
'Taste,   'Odor,  'Biodegradation,  Activated  car- 
bon, spectroscopy. 
Identifiers:  Carbon  filters,  C.C.E. 

Carbon  filters  were  installed  on  raw  water  and  tap 
water  at  8  locations  along  the  800  mile  reach  of  the 
Missouri   River.    127-cu   in.   carbon  filters   were 
used,  filtering  5,000  gallons  of  water  in  a  2-week 
period.  Chloroform  was  used  as  solvent  and  the 
material  was  divided  into  groups:  ether  insolubles, 
water  solubles,  amines,  strong  acids,  weak  acids, 
and  neutrals.  Threshold  odor  tests  utilized.  Results 
of  CCE  (Concentrated  Carbon  Chloroform  ex- 
tract) times  flow  rates  showed  an  increase  in  total 
organics  in  the  river  in  pounds  per  day  of  four 
times  during  passage  from  Yankton  to  St.  Louis. 
The  odor  potential  of  these  organics  increased 
markedly  at  downstream  stations,  requiring  only 
one-third  as  great  a  concentration  to  produce  a 
given  odor.  Water  treatment  is  not  removing  sig- 
nificant quantites  of  organics  of  taste  and  odor  sig- 
nificance  in  eight  plants  from  Yankton   to   St. 
Louis.  Infrared  spectroscopy  is  useful  in  proving 
other  methods  of  characterization.  Characteriza- 
tion through  the  use  of  biological  degradation  stu- 
dies is  important  in  determining  the  persistence  of 
organic    material    having    taste    and    odor    sig- 
nificance. (Bean-AWWA) 
W72-03439 

MINERALS  IN  THE  MUNICIPAL  WATER  AND 
ATHEROSCLEROTIC  HEART  DEATH, 

North  Carolina   Univ.,   Chapel  Hill.    School  of 

Public  Health. 

A.  W.  Voors. 

Amer  J  Epidemiol.  93  (4):  259-266.  1971. 

Identifiers:  Athero,  Calcium,  Chromium,  Death, 

Heart,  Human,  Lithium,  Magnesium,  Minerals, 

Municipal,  Sclerotic,  Vanadium,  Zinc. 

A  search  was  made  for  the  active  principle  in  hard 
drinking  water  accounting  for  its  often  observed 
negative  correlation  with  atherosclerotic  heart  dis- 
ease (AHD).  Although  conceivably  mineral  ele- 
ments can  cause  AHD  either  through  oversupply 
(toxicity)  or  through  under  supply  (deficiency), 
only  potentially  deficient  minerals  were  con- 
sidered. In  the  current  biological  literature,  defi- 
ciencies of  6  metals  were  implicated  as  possible 
causes  of  AHD:  Ca,  Cr,  Li,  Mg,  V  and  Zn.  Each  of 
these  6  metals  was  considered  separately,  while 
keeping  the  others  constant,  one  at  a  time,  and  the 
appropriate  product-moment  partial  correlation 
coefficients  were  tested  against  the  null-hypothes- 
is This  was  done  consecutively  for  each  race  and 
sex,  using  secondary  data  from  99  of  USA  largest 
cities.  Only  Li  levels  are  significantly  negatively 
correlated  with  AHD  in  whites,  and  likewise  V 
levels  in  non-whites.  These  results  are  likely  to  be 
consistent  for  both  sexes.  This  finding  supports 
the  desirability  of  further  research  towards 
mineral  enrichment  of  the  drinking  water  in  certain 
communities,  provided  that  conclusive  evidence 
of  the  harmlessness  of  such  enrichment  is  ob- 
tained.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03442 

SAFETY  EVALUATION  OF  A  QUATERNARY 
AMMONIUM  SANITIZER  FOR  TURKEY 
DRINKING  WATER, 

Salsbury  Labs.,  Charles  City,  Iowa. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03453 


TURBIDIMETRIC  CONTROL  OF  FILTER  EF- 
FLUENT QUALITY, 

Iowa  State  Univ.,  Ames. 
J.  L.  Cleasby. 
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Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  52,  No.  11,  p  1411-1415,  November  1960. 
1  fig,  1  ref. 

Descriptors:  *Water  treatment,  *Turbidity,  ""Con- 
trol, instrumentation,  *Filtration,  *Water  quali- 
ty, Water  supply. 

Turbidity  is  a  very  indefinite  quality  to  measure. 
Many  problems  prevent  the  accurate  determina- 
tion of  an  absolute  turbidity  level  for  any  sample 
of  water.  The  new  low-range  turbidimeter  (Hack) 
which  provides  an  accurate,  continuous  record  of 
turbidity  is  a  welcome  addition  to  plant  control  in- 
strumentation. Turbidity  measurement  is  the  best 
means  of  continuous  control  of  filter  effluent 
quality.  Important  uses  for  the  new  turbidimeter 
are:  selection  of  proper  time  to  backwash  filters, 
study  of  feasibility  of  high  filtration  rates,  and  ob- 
servations of  effect  of  plant  operational  practices 
on  effluent  water  quality.  (Bean-AWWA) 
W72-03458 


WATER  DISINFECTION  PRACTICES  IN  THE 
UNITED  STATES, 

Chlorine  Inst.,  New  York. 
E.  J.  Laubusch. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  52,  No.  11,  p  1416-1426,  November  1960. 
6  tab,  11  ref. 

Descriptors:     *Water    treatment,    "Disinfection, 
"Standards,  •Chlorination,  Water  supply. 
Identifiers:  Ten-State  Standards. 

Except  for  waters  used  on  interstate  carriers, 
authority  for  control  of  public  supplies  is  vested  in 
the  States.  The  degree  of  control  varies  con- 
siderably, though  USPHS  Standards  of  quality  in- 
variably serve  as  minimum  index  of  bacteriologic 
safety.  A  total  of  30  states  publish  minimum  stan- 
dards for  water  plant  design  and  operation.  Six- 
teen have  adopted  the  Ten-State  Standards  as  the 
basis  of  minimum  requirements.  Not  all  states 
require  disinfection  of  all  supplies,  but  at  least  30 
recommend  chlorine  disinfection  of  surface 
waters.  Twelve  others  specify  chlorination  as 
needed  to  comply  with  Standards  (USPHS).  Only 
a  few  states  have  fixed  policies  as  to  points  of 
chlorination,  contact  periods  on  minimum  stan- 
dards do  provide  for  standby  equipment.  (Bean- 
AWWA) 
W72-03462 


SIGNIFICANCE  AND  REMOVAL  OF  MAN- 
GANESE IN  WATER  SUPPLIES, 

American  Water  Works  Association,  New  York. 
Task  Group  2680P. 
A.  E.  Griffin. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  52,  No.  10,  p  1326-1334,  October  1960.  1 
fig,  1  tab,  11  refs. 

Descriptors:  "Water  treatment,  "Manganese, 
•Distribution  systems,  Oxidation,  Filtration, 
Phosphates,  Aeration,  Chlorination,  Lime, 
Chlorine,  Copper,  Zeolites. 

Identifiers:  Chlorine  dioxide,  Potassium  perman- 
ganate. 

Manganese  is  a  common  ingredient  of  impounded 
waters  and  many  well  supplies.  It  is  common  in 
river  waters,  especially  those  receiving  mine 
waters.  Content  exceeding  about  0.02  ppm  will 
cause  problems  in  distribution  systems,  where  it 
may  be  precipitated  after  oxidation  or  be  concen- 
trated in  certain  organisms.  Manganese  may  be 
removed  on  filters  if  oxidized  before  entrance  or  it 
may  be  removed  by  the  manganese  zeolite 
process.  It  may  be  stabilized  in  the  distribution 
system  by  application  of  about  2  ppm  of  sodiums 
metaphosphate  at  the  plant  effluent.  Various  ox- 
idation processes  are  discussed  and  applications 
cited.  These  are  aeration,  chlorination,  chlorine 
plus  copper,  chlorine  dioxide,  lime  to  high  pH,  and 
application  of  potassium  permanganate.  (Bean- 
AWWA) 
W72-03463 


MICROBIAL  CONCENTRATION  OF  IRON  AND 
MANGANESE  IN  WATER  WITH  LOW  CON- 
CENTRATIONS OF  THESE  ELEMENTS, 

Illinois  Univ.,  Urbana. 
R.  S.  Wolfe. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  52,  No.  10,  p  1335-1337,  October  1960.  1 
fig,  2  tab,  6  ref.  PHS  Grant  6430. 

Descriptors:  "Water  treatment,  "Microbiology, 
"Iron,  "Manganese,  Bacteria,  Water  supply. 

A  large  ensheathed  bacterium  has  been  studied 
that  concentrates  iron  and  manganese  in  its 
sheaths  and  that  flourishes  in  a  water  supply  con- 
taining, by  ordinary  chemical  analysis,  no  detecti- 
ble  manganese  and  less  than  0.02  ppm  of  iron.  This 
is  a  large  hairlike  bacterium  which  produces 
clumps  which  are  dark  gray-brown  and  are  floccu- 
lent  when  suspended  in  water.  Analysis  of  a  dried 
weight  of  the  bacteria  showed  Mn  02  =  12.00  per- 
cent, Fe  203  =  9.80  percent.  (Bean-AWWA) 
W72-03464 


EFFECTS  OF  PHOSPHATES  ON  COAGULA- 
TION AND  SEDIMENTATION  OF  TURBID 
WATERS, 

Illinois  Univ.,  Urbana. 
J.  J.  Morgan,  and  R.  S.  Engelbrecht. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  52,  No.  10,  p  1303-1314,  October  1960.  4 
figs,  7  tabs,  14  refs. 

Descriptors:  "Water  treatment,  "Phosphates, 
"Coagulation,  "Sedimentation,  "Turbidity,  Iron 
compounds,  Detergents. 

Identifiers:  Aluminum  sulfate,  Ferric  sulfate,  Fer- 
ric chloride. 

Different  sources  of  water  were  used  to  test  the  ef- 
fects of  the  condensed  phosphates,  sodium 
tripolyphosphate  (STP)  and  tetra-sodium 
pyrophosphate  (TSPP),  the  most  important  buil- 
ders in  detergents.  Alum,  ferric  sulfate,  and  ferric 
chloride  were  utilized  as  coagulants.  Alum  and 
iron  salts  appear  to  have  approximately  the  same 
effectiveness.  STP  and  TSPP  in  relatively  high 
concentrations  are  capable  of  interfering  with  the 
coagulation  and  sedimentation  of  hard,  turbid 
waters;  the  effects  appearing  to  equal.  The  mag- 
nitude of  interference  is  reduced  by  reasonable  in- 
creases in  coagulant  dosage,  improvement  in  mix- 
ing, and  flocculation  characteristics. 
Orthophosphate  compounds,  such  as  monosodium 
orthophosphate,  produced  no  interference  with 
normal  coagulation  and  sedimentation.  (Bean- 
AWWA) 
W72-03472 


INNOVATIONS  IN  WATER  CLARIFICATION, 

General  Electric  Co.,  Richland,  Wash. 
W.  R.  Conley,  and  R.  W.  Pitman. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  10,  p  1319-1325,  October  1960.  3 
tab,  3  ref. 

Descriptors:  "Water  treatment,  "Filtration,  "Floc- 
culation,   "Sedimentation,    "Electrolytes,    Head 
loss. 
Identifiers:  "Dual  media  filters. 

Experimental  filter  operation  over  4  years  has 
achieved  improved  chemical  treatment  and  filters, 
demonstrating  practical  filtration  with  a  floccula- 
tion time  as  short  as  10  min,  a  settling  time  as  short 
as  60  min,  and  a  filtration  rate  as  high  as  10 
gpm/sq.  ft.  The  chemical  treatment  uses  5-50  ppb 
of  organic  polyelectrolytes  to  control  filter  break- 
through. Used  in  conjunction  with  filters  com- 
posed of  both  0.4  mm  sand  and  0.7-1.5  mm 
anthracite,  it  is  possible  to  filter  water  at  high  rates 
without  excessive  head  loss,  and  produce  excep- 
tionally clear  filtered  water.  (Bean-AWWA) 
W72-03473 


LOW  -  TEMPERATURE  LIQUH)  LIME  SLAK- 
ING  AT  HOWARD  BEND  TREATMENT 
PLANT, 

St.  Louis  Dept.  of  Water,  Chesterfield,  Mo. 
W.  B.  Schworm. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  9,  p  1 189-1 194,  Sept  1960.  3  fig,  3 
tab,  3  ref. 

Descriptors:  "Water  treatment,  "Lime,  Missouri, 

Calcium  carbonate. 

Identifiers:  Howard  Bend  Plant,  "Lime  slaking. 

Temperatures  of  180F  or  greater  were  common  in 
lime  slaking,  a  period  of  30  min  being  generally 
provided;  about  3.5  lb.  of  water  being  required  for 
each  1  lb.  of  lime.  Tests  were  made  to  determine 
whether  lime  could  be  efficiently  slaked  at  lower 
temperatures,  without  heating  but  with  tempera- 
ture controlled  by  the  rate  of  flow  of  tap  water. 
Heat  should  be  provided  during  start-up  to  140F. 
Temperature  was  maintained  by  flow-rate  control. 
With  the  fast-slaking,  rotary-burned  lime  used  in 
the  tests  slaking  was  accomplished  at  lower  tem- 
peratures. (Bean-AWWA) 
W72-03474 


TASTE  AND  ODOR  PROBLEMS  IN  NEW 
RESERVOIRS  IN  WOODED  AREAS, 

Seattle  Dept.  of  Water,  Wash. 
E.  J.  Allen. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  8,  p  1027-1032,  August  1960.  1  fig, 
8  ref. 

Descriptors:  "Water  treatment,  "Taste,  "Odor, 
"Reservoirs,  "Deciduous  trees,  "Decomposing  or- 
ganic matter,  "Algae,  "Phenols. 

The  nearly  universal  appearance  of  taste  and 
odors  in  reservoirs  due  to  many  different  causes, 
are  discussed  which  include  decaying  vegetation 
originally  present  on  the  site,  deciduous  trees  ad- 
jacent to  the  reservoirs  with  decay  of  fallen 
leaves,  algae  fed  by  the  leaf  infusions,  phenols 
produced  by  decaying  leaves,  (beavers)  building 
dams  and  dragging  vegetable  materials  into  the 
reservoir,  weed  decay,  water  collecting  in  road 
ditches  providing  environment  for  algae  growths. 
Taste  and  odor  problems  in  new  reservoirs  in 
wooded  areas  can  be  avoided  by  recognition  of  the 
environmental  conditions  conducive  to  their 
production  and  by  taking  the  proper  measures  to 
eliminate  such  conditions.  (Bean-AWWA) 
W72-03475 


ORGANIC  FOULING  OF  ANION  -  EXCHANGE 
RESINS, 

Rohn  and  Haas  Co.,  Philadelphia,  Pa. 
N.  W.  Frisch,  and  R.  Kunin. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  7,  p  875-887,  July  1960.  11  fig,  3 
tab,  11  ref. 

Descriptors:   "Water  treatment,   "Organic  acids, 

"Fouling,    "Ion  exchange,   "Resins,   "Oxidation, 

Sodium  compounds. 

Identifiers:         Sodium         chloride,         Sodium 

hypochlorite. 

Fouling  of  anion-exchange  resins  is  caused  by  the 
exchange  of  large  organic  acids,  the  humic  acids 
produced  by  decay  of  vegetable  matter,  which  are 
commonly  found  in  surface  waters.  Accumulation 
on  the  resins  limits  their  capacity  for  exchange  and 
eventually  the  acids  diffuse  into  the  resins  gel  and 
become  tightly  bound.  To  reduce  fouling,  the  fol- 
lowing methods  are  suggested:  (1)  water  treatment 
(flocculation  and  slow  sand  filtration  often  permit 
removal  of  the  organic  fouling),  (2)  proper  resin 
selection  (use  of  the  porous  resin  such  as  the  Am- 
berlite  IRA-401  or  IRA-402  which  have  a  much 
higher  capacity  for  the  fouling  bodies  then  do  the 
conventional  resins),  and  (3)  resin  cleanup 
(frequent  warm  -  brine  treatment,  5%  sodium 
chloride,  removes  significant  amounts).  Warm 
caustic  regeneration  has  been  cited  also  as  ad- 
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vantageous.  When  fouling  has  been  permitted  to 
build  up,  oxidation  treatment  is  suggested  with  0.5 
to  2  percent  sodium  hypochlorite  in  1  to  2  percent 
-austic  This  causes  excessive  attack  on  Type  II 
resins  but  may  be  used  on  Type  I  resins.  (Bean- 
AWWA) 
W72-03477 

SIMULATION  OF  FILTRATION  ON  ELEC- 
TRONIC DIGITAL  COMPUTER, 

University  Coll.,  London  (England). 
K.  J.  Ives. 

lournal  of  the  American  Water  Resources  As- 
sociation, Vol  52,  No  7,  p  933-939,  July  1960.  1  fig, 
2  tab,  1  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Com- 
puter, 'Design,  Simulation  analysis. 

A  relatively  simple  numerical  procedure  and  pro- 
gram is  described  believed  satisfactory  for  simu- 
lating filtration  on  an  electronic  digital  computer. 
The  program  permits  extrapolation  of  experimen- 
tal filter  runs  to  be  made  and  design  tables  to  be 
prepared  for  filter  planning  and  operation.  As 
more  complex  filtration  situations  come  under  stu- 
dy, this  method  will  provide  a  basis  for  the  more 
complex  programs  required.  Results  are  given 
from  a  computer  run,  the  operating  data  for  which 
were  derived  from  a  filtration  experiment.  (Bean- 
AWWA) 
W72-03481 


different  operating  conditions  and  in  waters  of 
markedly     different     chemical     characteristics. 
(Bean-AWWA) 
W72-03488 


RECOVERY  AND  REUSE  OF  ALUM  SLUDGE 
AT  TAMPA, 

Tampa  Dept.  of  Water,  Fla. 
J.  M.  Roberts,  and  C.  P.  Roddy. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  7,  p  857-866,  July  1960.  4  fig,  7 
tab,  3  ref. 

Descriptors:  'Water  treatment,  'Sludge,  'Sulfuric 
acid,  Lime,  Water  softening,  Sludge,  Florida. 
Identifiers:  'Aluminum  sulfate,  Tampa  (Florida), 
Alum. 

Laboratory  and  plant  scale  tests  proved  that  the 
process  is  practical  for  the  Tampa  plant.  Two  con- 
ventional settling  basins  with  sludge  collectors  will 
be  added.  This  operation  of  recovering  sludge,  and 
conversion  with  sulfuric  acid  to  aluminum  sulfate 
saved  about  70  percent  of  the  cost  of  alum  for 
coagulation.  In  certain  periods  when  the  water  has 
high  alkalinity  and  a  small  color  content,  lime  is 
used  for  softening.  At  such  periods  aluminum 
hydroxide  sludge  is  not  available  for  recovery. 
(Bean-AWWA) 
W72-03491 


THEORY  OF  FLOW  IN  FILTER  MEDIA, 

City  of  Detroit,  Mich.  Dept.  of  Water. 
D.  Feben. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  7,  p  940-958,  July  1960.  3  fig,  3 
tab,  17  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Flow 
rates,  Head  loss,  Filters,  Porous  media,  Water  pu- 
rification. 
Identifiers:  'Granular  media. 

The  theory  is  discussed  of  all  phases  affecting  the 
flow  in  granular  media  along  with  the  formulas 
presented  by  various  researchers  for  flow  and  ex- 
pansion of  filter  beds.  Filter  media,  size  distribu- 
tion analysis,  grain  arrangement  and  porosity, 
flow  problems,  initial  head  loss,  rate  of  head  loss, 
backwash,  and  gravel  are  discussed.  (Bean- 
AWWA) 
W72-03482 

USE  OF  SODIUM  HEXAMETAPHOSPHATE  IN 
MANGANESE  STABILIZATION, 

Hagan  Chemicals  and  Controls,  Inc.,  Pittsburgh, 
Pa. 

G.  L.  Illig,  Jr. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  7,  p  867-874,  July  1960.  1  fig,  3 
tab. 

Descriptors:    'Water    treatment,    'Stabilization, 

'Manganese,  'Phosphates. 

Identifiers:  'Sodium  hexametaphosphate,  Iron. 

At  least  40  municipal  and  industrial  water  plants 
have  used  sodium  hexametaphosphate  to  stabilize 
dissolved  manganese  which  passed  through  the 
treatment  plant.  The  phosphate  must  be  well 
mixed  with  the  water  before  the  manganese  (and 
iron)  are  oxidized  and  start  to  precipitate.  It  must 
be  applied  in  definite  proportions,  usually  a  ratio 
of  2  ppm  glassy  phosphate  for  each  one  ppm  of 
manganese  and  iron,  though  under  some  condi- 
tions a  4:1  ratio  is  required.  In  general  if  the  man- 
ganese and  iron  are  less  than  1  ppm,  phosphate 
dosage  should  be  2  ppm  which  allows  for  adsorp- 
tion of  a  portion  of  the  phosphate  on  the  metal 
pipe  surfaces.  Development  of  color  is  prevented. 
Iron  has  been  found  to  form  an  almost  colorless 
iron  phosphate  complex,  though  present  as  a  well 
dispersed  colloidal  suspension.  Sodium  Hex- 
ametaphosphate has  been  used  successfully  under 


SIGNIFICANCE  OF  RADIOACTIVITY  IN 
WATER  SUPPLY  AND  TREATMENT, 

Texas  State  Dept.  of  Health,  Austin. 
H.A.  Bevis. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  52,  No.  7,  p.841-846,  July  1960.  2  tab,  4 
ref. 

Descriptors:  'Water  treatment,  'Radioisotopes, 
'Radioactivity,  Coagulation,  Sedimentation,  Fil- 
tration, Ion  exchange. 

With  increased  availability  of  radioisotopes,  there 
is  increased  opportunity  for  pollution  of  water.  In 
the  years  1946-1955,  shipment  of  activity  from 
Oak  Ridge  totaled  198,464  curies.  However,  by  the 
end  of  1958  the  total  was  608,672  curies.  Present 
regulations  allow  disposal  of  certain  small 
amounts  to  the  public  sewer  system,  thereby  en- 
tering water  courses.  Reactors,  fuel  processing 
plants  and  nuclear  weapons  testing  are  other 
sources  of  pollution.  Removals  of  about  45  percent 
may  be  expected  with  coagulation  and  sedimenta- 
tion, rising  to  70  percent  with  filtration,  and  90  per 
cent  with  lime-soda  so  ftening.  Ion  exchange  is 
very  efficient  and  may  remove  99.99  percent. 
(Bean-AWWA) 
W72-03499 
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hydrogen  ion  concentrations  ranging  from  .004  to 
.00063  were  circulated  through  crushed  limestone. 
This  resulted  in  neutralization  of  the  acidity  and 
removal  of  up  to  99.9%  of  the  dissolved  Fe,  96.6% 
of  Al,  35  to  52%  of  Mn,  99.8%  of  Cu,  99.9%  of  Pb 
and  97.1%  of  Zn.  A  comparison  of  the  results  ob- 
tained for  synthetic  acidic  water  and  natural  acidic 
water  shows  that,  for  some  of  the  ions,  a  minimum 
concentration  is  approached  which  seems  to  be  in- 
dependent of  the  original  concentration  in  the 
solution.  The  respective  minimum  values  in  ppm, 
for  the  natural  and  synthetic  water,  are:  Fe  0.05 
and  0.6;  Al  less  than  0.3;  Mn  0.22  and  4.5;  Cu  0.008 
and  0.006;  Pb  less  than  0.01  and  0.002;  Zn  3.7  and 
5.0.  The  process  holds  some  promise  for  the  treat- 
ment of  acidic  heavy-metal  bearing  drainage  from 
sulfide-ore  mines,  dumps  and  tailing  ponds.  The 
sludge  resulting  from  the  neutralization  process 
has  better  settling  characteristics  (smaller  sludge 
volume)  if  limestone  is  used  than  if  lime  is  used. 
(Woodard-USGS) 
W72-02956 


CHANGES  IN  WATER  QUALITY  PARAME- 
TERS OF  RESERVOHRS  DURING  REGULATED 
FLOW  CONDITIONS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  En- 
gineering. 

J  Clement  Burdick,  III  and  Floyd  C.  Larson. 
Available  from  NTIS  as  PB-205  421 ,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Tennessee  Water 
Resources  Center,  Knoxville,  Research  Report 
No.  23,  December  1971 ,  146  p,  32  fig,  8  tab,  42  ref. 
OWRR  Project  A-013-TENN  (2). 

Descriptors:  'Water  quality  control,  Tennessee, 
'Reservoirs,  'Treatment  facilities,  'Flow  control, 
'Sewage  treatment,  Activated  sludge. 
Identifiers:  'Treatment  plant  modification,  'Fort 
Loudoun  Reservoir  (Tenn)  Water  quality  changes. 

As  a  result  of  several  investigations  dating  from 
1966  to  the  present,  a  rather  comprehensive  sur- 
veillance of  water  quality  conditions  has  been 
maintained  in  Fort  Loudoun  Reservoir  on  the  Ten- 
nessee River  near  Knoxville,  Tennessee.  This  re- 
port examines  the  significance  of  the  observed 
reservoir  water  quality  and  considers  the  role  of 
controlled  discharges  through  the  reservoir  in  ef- 
fecting these  conditions.  In  addition  the  results  of 
these  investigations  supported  by  this  project  are 
summarized.  During  the  period  covered  by  these 
investigations,  the  Knoxville  Third  Creek  Sewage 
Treatment  Plant  was  upgraded  from  a  primary 
plant  to  a  secondary  (activated  sludge)  treatment 
plant.  Comparison  of  the  collected  data  is  un- 
dertaken herein  to  elucidate  the  impact  of  these 
modifications  upon  reservoir  water  quality.  Con- 
sideration is  given  to  the  improvements  of  water 
quality  as  related  to  the  expenditure  for  modifica- 
tion of  the  treatment  facilities. 
W72-02972 


PRECIPITATION  OF  HEAVY  METALS  FROM 
NATURAL  AND  SYNTHETIC  ACIDIC  AQUE- 
OUS SOLUTIONS  DURING  NEUTRALIZATION 
WITH  LIMESTONE, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
R.  O.  van  Everdingen,  and  J.  A.  Banner. 
Canada    Department    of     Energy,     Mines    and 
Resources  Inland  Waters  Branch  Technical  Bul- 
letin No  35,  1971.21  p,  7  fig,  2  tab,  4  ref. 

Descriptors:  'Chemical  precipitation,  'Heavy 
metals,  'Acidic  water,  'Neutralization, 
♦Limestones,  Water  chemistry,  Test  procedures, 
Analytical  techniques,  Hydrogen  ion,  Concentra- 
tion, Chemical  reactions,  Alkalis  (Bases),  Water 
treatment,  Industrial  wastes,  Mine  acids.  Water 
pollution  control. 

Identifiers:  Acid  neutralization,  Crushed 
limestone. 

Iron,  aluminum,  manganese,  copper,  lead,  and 
zinc  in  natural  and  synthetic  acidic  water  with 


MICROAEROPHILIC  BIODEGRADATION  OF 
TALLOW-BASED  ANIONIC  DETERGENTS  IN 
RIVER  WATER, 

Agricultural  Research  Service,  Philadelphia,  Pa. 
Eastern  Utilities  Research  and  Development  Div. 
E  W.  Maurer,  T.  C.  Cordon,  and  A.  J.  Stirton. 
J  Amer  Oil  Chem  Soc.  48  (4):  163-165.  Illus.  1971 . 
Identifiers:   Aerophilic,   Anionic,   Bio,   Degrada- 
tion, Detergents,  Micro,  River,  Sulfated,  Tallow. 

A  total  9  anionic  detergents  from  5  general  classes 
(alcohol  sulfates,  ether  alcohol  sulfates,  sulfated 
alkanolamides,  alpha-sulfo  esters  and  alkyl- 
benzenesulfonates)  were  rapidly  screened  for 
biodegradability  under  aerobic  and  microaerophil- 
ic  conditions  in  river  water  at  25  and  35  C.  In 
decreasing  order,  the  ease  of  biodegradation  under 
microaerophilic  conditions  at  35  C  was  as  follows: 
alcohol  sulfates,  sulfated  alkanolamides,  alpha- 
sulfo  fatty  acid  esters  and  ether  alcohol  sulfates. 
Linear  alkylbenzenesulfonate  did  not  degrade.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-02979 
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ALUMINUM  OXIDE  AS  ABSORBENT  FOR 
NATURAL  WATER-SOLUBLE  YELLOW 
MATERIAL, 

Hydrobiologisch   Institutt,   Niewersluis   (Nether- 
lands). 
J.  R.  Moed. 

Limnol  Oceanog.  16  (1):  140-142.  Illus.  1971. 
Identifiers:  Absorbent,  Aluminum,  Natural,  Ox- 
ide, Soluble,  Yellow. 

For  2  types  of  fresh-water  investigated,  under  the 
conditions  given,  adsorption  of  soluble  organic 
yellow  material  to  aluminum  oxide  was  about  98% 
on  the  basis  of  OD  (optical  density)  at  270  m 
micron.  Elution  of  yellow  material  could  be  real- 
ized up  to  recoveries  of  66-80%  using  phosphate 
buffers  at  pH  =  7.  At  phosphate  concentrations  of 
0.008  M  and  0.3  M  and  pH  =  7  several  fractions  of 
yellow  material  could  be  eluted. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03O50 


EFFECTS  OF  OXYGEN  DEMAND  ON  SUR- 
FACE REAERATION, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
E.  R.  Holley,  T.  Micka,  H.  Pazwash,  and  F.  W. 
Sollo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  751,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Illinois  Water  Resources 
Center,  Urbana,  Research  Report  No.  46,  UILU- 
WRC-71-0046,  Sept.  1970.  80  p,  21  fig,  2  tab,  79 
ref.OWRR  A-037-ILL  (1). 

Descriptors:     *Reaeration,     'Dissolved    oxygen, 
•Oxygen  demand,  Diffusion,  Turbulence,  Water 
pollution    control,    Boundary    layers,    Turbulent 
boundary  layers,  Biochemical  oxygen  demand. 
Identifiers:  Oxygen  boundary  layer. 

The  transport  of  diffusion  of  dissolved  oxygen  in 
the  thin  region  or  film  immediately  below  the 
water  surface  is  the  most  critical  region  in  deter- 
mining the  oxygen  adsorption  rate.  The  surface 
film  is  actually  an  oxygen  boundary  layer.  It 
should  be  expected  that  the  film  or  boundary  layer 
thickness  changes  with  Schmidt  number  as  well  as 
mixing  conditions  and  that  the  transport  through 
the  film  can  be  represented  by  a  diffusion  model, 
as  in  other  boundary  layer  problems.  Temperature 
measurements  and  the  heat  transfer  analogy  in- 
dicate that  the  diffusion  coefficient  in  the  film  can 
be  approximately  equal  to  the  molecular  diffusivi- 
ty  even  when  turbulence  is  present.  Analytical 
solutions  are  presented  for  the  vertical  concentra- 
tion distribution  both  in  the  turbulent  film  and 
below  the  film  for  various  situations  involving  no 
oxygen  demand,  sulfite,  or  BOD.  The  analytical 
solutions  are  interpreted  in  terms  of  the  mechanics 
of  reaeration  for  the  various  situations.  Experi- 
ments were  performed  at  2  deg.  C  and  at  20  deg.  C 
to  evaluate  the  effects  of  BODon  reaeration  rates. 
For  both  temperatures,  the  reaeration  rates  were 
about  1.5  times  the  rate  for  pure  water.  Since 
biological  activity  is  almost  non-existent  at  2  deg. 
C,  the  increase  must  have  been  due  to  the  physical 
presence  of  the  organisms. 
W72-03058 


HANDLING  METHODS  FOR  LIQUID  MANURE 
ARE  TESTED, 

D.W.Bates. 

Hoard's  Dairyman,  Vol.   116,  p  273,  March  10, 

1971,  3  fig. 

Descriptors:     'Waste    disposal,    Waste    dumps, 
'Farm    wastes,    'Cattle,    Storage    tank,    'Waste 
storage,  Liquid  wastes. 
Identifiers:  Barn  heat. 

Methods  for  handling  liquid  manure  stored  in  a 
large  external  tank  over  an  extended  period  of 
time  were  evaluated.  The  150,000  gallon  storage 
tank  was  constructed  at  a  right  angle  to  the  end  of 
a  60-cow  tie  stall  barn.  A  cover  of  woven  wire, 
polyethylene  and  baled  straw  was  used  in  winter; 
the  tank  was  uncovered  in  the  summer.  No  con- 
veyor system  was  installed.  Waste  heat  from  the 


barn's  ventilation  system  was  exhausted  into  the 
tank  to  prevent  or  reduce  freezing.  Pumps  were 
used  to  level  and  remove  the  tank's  contents.  Con- 
clusions are:  (1)  Manure  stored  in  a  large  tank  can 
be  agitated  and  removed  without  difficulty  under 
proper  management;  (2)  Manure  deposited  in  one 
end  of  a  long  tank  will  distribute  itself  sufficiently 
under  its  own  weight  so  a  conveyor  is  not  necessa- 
ry; (3)  Waste  heat  from  a  barn's  ventilation  system 
is  valuable  in  preventing  freezing  in  an  exposed 
manure  storage  tank.  (Hazen-Iowa  State) 
W72-03150 


RESUME  OF  STUDIES  AND  CONTROL  OF 
EURASIAN  WATERMILFOIL  (MYRIOPHYL- 
LUM  SPICATUM  L)  IN  THE  TENNESSEE  VAL- 
LEY FROM  1960  THROUGH  1969, 

Tennessee  Valley  Authority,  Muscle  Shoals,  Ala. 

Environmental  Biology  Branch. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-03230 


SCREW   PRESS   DESIGN    PARAMETERS   FOR 
DEWATERING  WATER  HYACINTH 

(EICHHORNIA  CRASSIPES), 

Florida  Univ.,  Gainesville.  Dept  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-03232 


PILOT  STUDY  OF  DYNAMICS  OF  RESERVOIR 
DESTRATIFICATION, 

Robert   S.    Kerr  Water  Research   Center,   Ada, 
Okla. 

L.  E.  Leach,  W.  R.  Duffer,  and  C.  C.  Harlin,  Jr. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  825,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Robert  S  Kerr  Water 
Research  Center  Report,  Federal  Water  Pollution 
Control  Administration,  1968.  24  p,  7  fig,  1  tab,  13 
ref.  FWPCA  Project  16080—00/68  PB-205  825. 

Descriptors:  'Reservoirs,  'Thermal  stratification, 
'Aeration,  'Heat  transfer,  'Water  quality  control. 
Oxygenation,  Oklahoma,  Ecology,  Cooling,  Diffu- 
sion, Water  circulation,  Mass  transfer,  Ther- 
modynamic behavior,  Methodology,  Water  pollu- 
tion control. 
Identifiers:  'Reservoir  destratification. 

The  development  of  a  system  for  thermal 
destratification  of  large  reservoirs  is  presented. 
Rate  of  change  of  the  water  volume  affected  and 
the  magnitude  of  aeration  were  determined  in  the 
central  pool  of  Eufaula  Reservoir  in  eastern 
Oklahoma.  The  pilot  system  was  undersized  for 
circulating  the  entire  volume  of  the  central  pool, 
yet  65,000  acre-feet  of  water  below  a  depth  of  22 
feet  was  aerated  by  the  25th  day  of  operation. 
Aeration  effects  extended  as  far  as  2.5  miles  from 
the  point  where  the  system  was  installed,  covering 
an  area  of  approximately  3,000  acres  at  a  depth  of 
22  feet.  Rate  of  change  of  hydrodynamic  aeration 
trajectories  and  thermal  effect  versus  mechanical 
energy  input  are  discussed.  Pilot  system  design 
and  operational  limitations  served  as  a  guide  for 
design  of  a  more  effective  system  for  continued 
research  and  development  of  destratification  of 
large  reservoirs.  Interesting  changes  in  vertical 
distribution  and  concentrations  of  fish  have 
prompted  proposals  from  other  agencies  to  con- 
duct parallel  research  on  effects  of  destratification 
on  fish  populations  and  other  biological  parame- 
ters. (Woodard-USGS) 
W72-03234 


THE  COMPONENTS  OF  OXYGENATION  IN 
FLOWING  STREAMS, 

Robert  S.  Kerr  Water  Research  Center,  Ada, 
Okla. 

F.  S.  Stay,  Jr.,  W.  R.  Duffer,  B.  L.  DePrater,  and 
J.  W.  Keeley. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  826,  $3.00  in  paper  copy, 
$0.95    in    microfiche.    Robert    S.    Kerr    Water 


Research  Center  Report,  Federal  Water  Pollutioi 
Control  Administration,  April  1967.  19  p,  7  fig, 
tab,  16  ref.  EWPCA  Project  16050—04/67  PB-20: 
826. 

Descriptors:  'Water  pollution  sources,  'Waste  as 
similative  capacity,  'Streams,  'Running  waters 
'Oxygenation,  Model  studies,  Methodology 
Waste  water  (Pollution),  Photosynthesis,  Diffu 
sion,  Respiration,  Benthos. 

A  method  is  presented  which  can  be  used  t( 
separate  and  measure  the  components  of  reaera 
tion  in  flowing  waters.  Plastic  chambers  are  usei 
to  separate  the  effects  of  photosynthesis  diffu 
sion,  and  respiration  on  the  oxygen  balance  of  i 
stream's  regimen  and  further  separate  thesi 
parameters  according  to  the  benthos  and  organ 
isms  which  are  free-floating.  Conditions  in  a  blacl 
chamber  represent  an  oxygen  demand  due  ti 
respiration  only,  because  it  is  closed  to  the  at 
mosphere  eliminating  diffusion,  and  it  does  no 
allow  sunlight  for  photosynthesis.  The  oxygei 
concentration  in  a  clear  chamber  is  affected  b; 
respiration  and  photosynthesis  but  not  diffusioi 
because  it  is  also  closed  to  the  atmosphere.  Thi 
difference  in  oxygen  production  between  the  clea 
and  black  chambers  is  the  amount  of  oxygei 
produced  by  photosynthesis.  Conditions  in  a  clea 
chamber,  which  is  open  to  the  atmosphere 
represent  photosynthesis,  diffusion,  and  respira 
tion.  Dissolved  oxygen  measurements  were  madi 
in  conjunction  with  supporting  information  sucl 
as  atmospheric  pressure,  temperature,  strean 
velocity  profile,  light  intensity,  and  the  percent  o 
light  transmittance  to  the  benthos.  (Woodard 
USGS) 
W72-03235 


WASHING  AWAY  OF  PHOSPHORUS  ANI 
POTASSIUM  FROM  AREAS  DRAINED  FOI 
FORESTRY  AND  TOPDRESSED  AT  DIF 
FERENT  TIMES  OF  THE  YEAR  (ERI  AJAN 
KOHTINA  ANNETTUJEN  FOSFORU/ 

KALILANNOITTEIDEN  HUUHTOUTUMIS 

ESTA  METSAOJITUSALUEILTA), 
K.  Karsisto,  and  H.  Ravela. 
Suo  (Helsinki),  Vol  22,  No  3-4,  p  39-46,  Septembei 
9,  1971.  10  fig,  14  ref. 

Descriptors:  'Water  quality  control,  'Water  quali 
ty,  'Water  treatment,  'Runoff,  'Fertilization,  Ap 
plication  methods,  Rates  of  application,  Fertil 
izers,  Potash,  Potassium,  Phosphorus 
Phosphates,  Nutrients,  Ditches,  Drainage 
Sampling,  Water  analysis,  Snow  cover,  Seasonal. 
Identifiers:  'Finland,  'Ditch  water. 

The  influence  of  potash  and  phosphorus  applica 
tion  on  the  potassium  and  phosphorus  contents  ol 
ditch  water  and  on  the  washing  of  phosphorus  anc 
potassium  at  various  rates  of  daily  runoff  and  dif- 
ferent fertilization  treatments  was  examined  or 
the  basis  of  an  analysis  of  about  400  water  sample: 
collected  from  two  experimental  fields  neai 
Pyhakoski  in  the  Oulu  Province  of  Finland.  PK 
fertilization  increased  the  potassium  anc 
phosphorus  contents  of  the  ditch  water.  The  potas- 
sium content  was  also  higher  in  narrow  ditch 
spacings  than  in  broader  spacings.  The  rate  of  fer 
lilizer  application  and  the  place  of  application  it 
the  strip  between  ditches  were  of  lesser  im- 
portance than  the  time  of  application,  particularly 
in  the  case  of  the  potassium  content  of  the  ditch 
water.  Fertilizer  application  to  the  intact  snow 
cover  in  the  winter  and  to  wet  snow  in  the  spring 
resulted  in  higher  potassium  contents  than  applica- 
tion to  bare  ground.  The  nutrient  content  of  the 
ditch  water  reached  a  maximum  when  the  runofl 
rate  for  phosphorus  was  4  mm/day  and  the  runofl 
rate  for  potassium  was  7  mm/day.  Total  washing 
of  nutrients  per  hectare  at  different  ditch  spacings 
can  be  determined  when  the  magnitude  of  the  daily 
runoff  is  known.  (Josefson-USGS) 
W72-03237 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control— Group  5G 


gJLT.AT.ON    OF^  WASTE    WATERED 

SUOHONIMEYTYKSESTA), 

S.  Surakka,  and  A.  Kamppi. 

Suo  (Helsinki),  Vol  22,  No  3-4,  p  51-58,  September 

9, 1971.  2  fig,  5  ref. 

Descriptors:  'Waste  water  treatment-Waste 
water  disposal,  'Waste  water  (Pollution),  »Peat 
•Infiltration,  Drainage,  Drains,  Ditches,  Sou 
water  Vegetation,  Biomass,  Nutrients,  Nitrogen, 
Phosphorus,  Potassium,  Sampling,  Water  pollu- 
tion control. 
Identifiers:  'Finland,  Infiltration  ditches. 

Investigations  were  conducted  in  the  summer  of 
1970  in  the  vicinity  of  Kesalahti  village  in  the 
North  Karelian  Province  of  Finland  to  study  the 
waste  water  infiltration  ditch  system  in  use  at  the 
village  and  to  examine  the  vegetation  and  soil 
water  of  the  peatland  area.  The  main  ditch  of  the 
ditch  system,  which  has  been  in  operation  since 
1957,  is  1 18  m  long,  4-5  m  wide,  and  .3  m  deep,  and 
receives  the  waste  water  from  about  400  inhabi- 
tants   The  ditches  serving  the  forest  drains  are 
located  some  20  m  from  the  infiltration  ditches.  In 
the  summer  of  1970  the  vegetation  along  the  inf ti- 
tration ditches  assimilated  a  total  of  175  kg  of 
nitrogen,  37  kg  of  phosphorus,  and  200  kg  of 
potassium.  Due  to  vegetation  the  total  phosphorus 
content  at  some  sampling  points  was  0.38%  in  3 
years  and  as  much  as  0.70%  in  13  years.  Nitrogen 
content  reached  2%  at  the  sampling  points  closest 
to  the  infiltration  ditch.  In  some  areas  the  increase 
in  nitrogen  content  was  observed  to  a  depth  of  2  m. 
Infiltration    as    a    purification    method    may    be 
recommended  for  small  communities  provided  at 
least  0.4-0.8  m  of  infiltration  ditch  per  inhabitant  is 
in  use  at  all  times.  The  waste  waters  of  a  communi- 
ty with  300-600  inhabitants  can  be  effectively  infil- 
trated into  an  area  of  1  ha  for  about  3  years  when 
ditch  spacing  is  20  m  (infiltration  ditch  spacing  40 
m).  In  the  case  of  Kesalahti,  the  waste  waters  of 
400  inhabitants  were  infiltrated  into  an  area  of  1 .5 
ha  for  a  period  of  14  years,  resulting  in  a  less  effec- 
tive purification  process.  (Josefson-USGS) 
W72-03238 

WATER  TEMPERATURE  AS  A  QUALITY  FAC- 
TOR IN  THE  USE  OF  STREAMS  AND  RESER- 
VOIRS, 

Colorado  State  Univ.,  Fort  Collins.  Engineering 
Research  Center. 

John  C.Ward.  M<m. 

Available  from  NTIS  as  PB-205  821 ,  $3.00  in  paper 
copy  $0.95  in  microfiche.  Partial  completion  re- 
port submitted  to  office  of  Water  Resources 
Research  on  December  6,  1971.  1  fig,  2  tab,  19  ref. 
OWRR  A-006-COLO,  14-01-0001-1625. 

Descriptors:  'Thermal  pollution,  'Cooling  towers, 
•Water  temperature,  'Reservoir  evaporation, 
•Electric  power  industry,  'Biochemical  oxygen 
demand,  Thermal  radiation,  Salinity,  Heat 
balance.  Thermal  stratification,  Solar  radiation, 
Air  temperature.  . 

Identifiers:  'Water  quality  hydrology,  'Irrigation 
return  flows,  'Thermal  pollution  economics, 
•Water  cooling  tower  costs,  Spray  pond  evapora- 
tion, Spray  pond  cooling,  Western  U.S. 


This  report  is  a  summary  of  1 1  papers  published  in 
15  different  journals  covering  the  following  topics 
in  water  quality  hydrology  with  special  reference 
to  water  temperature:  surface  water  freezing, 
quality  of  irrigation  return  flows,  surface  water 
temperatures,  effects  of  temperature  on  rate  of 
BOD  exertion  and  ultimate  BOD  exerted,  effect  of 
impoundment  on  water  quality ,  economics  of  ther- 
mal pollution  control,  minimum  cost  design  and 
operation  of  water  cooling  towers,  surface  water 
heat  balance,  and  spray  pond  evaporation  and 
water  cooling.  Results  of  this  work  show  that  the 
beginning  and  ending  dates  of  surface  water  freez- 
ing in  lakes  and  streams  can  be  accurately  pre- 
dicted from  previous  records.  Also,  the  overturn- 
ing of  lakes  depends  on  the  minimum  surface 
water  temperature  experienced  on  an  annual  basis 


(some  shallow  lakes  are  not  temperature 
stratified).  Both  the  rate  of  exertion  and  the  ulti- 
mate BOD  exerted  increase  with  temperature  up 
to  about  38C.  While  evaporation  reduction  needed 
in  the  Western  U.S.  to  improve  water  quality,  the 
resulting  temperature  increase  may  be  a  serious 
problem.  The  cost  of  preventing  thermal  pollution 
would  probably  increase  the  price  of  electricity 
about  1%. 
W72-03296 

FIXATION  OF  RADIOACTIVE  WASTES  US 
SOIL  AND  SALT  CAKES  WITH  ORGANIC 
POLYMERS,  ... 

Batelle  Memorial  Inst.,  Richland  Wash.  Pacific 
Northwest  Lab. 

B  W.  Mercer,  A.  J.  Shuckrow,  and  L.  L.  Ames. 
Available  from  the  National  Technical  Informa- 
tion Service  as  BNWL-1220.  $3.00  per  copy,  $0.95 
microfiche.  Report  BNWL-1220,  April  1971.  41  p. 

Descriptors:  'Radioactive  waste  disposal, 
•Nuclear  wastes,  'Waste  water  (Pollution),  Soil 
disposal  fields,  'Leaching,  'Water  quality,  Salts, 
Sodium  compounds,  Water  pollution  sources,  Soil 
contamination,  Soil  properties,  Soil  structure, 
Plastics,  Resins,  Water  pollution  control,  Soil 
mechanics,  Ion  exchange. 

Identifiers:  Fixation,  Radionuclide  movement 
through  soil,  Leach  rate,  Combustion. 

Organic  polymers  of  the  type  used  in  fiberglass 
laminates  were  evaluated  for  use  in  the  fixation  of 
radioactivity  in  soil  and  preformed  salt  cakes.  In 
situ  fixation  of  the  radioactivity  is  to  be  accom- 
plished by  injection  of  the  polymers  into  soil  or 
preformed  salt  cakes.  This  approach  circumvents 
the  costs  and  hazards  associated  with  the  alternate 
method  of  excavating  the  highly  radioactive  soil  or 
salt  for  processing  or  burial.  The  results  of  labora- 
tory studies  show  that  water  leach  rates  of 
radioisotopes  or  ions  from  the  soil  and  salt  cakes 
were  reduced  by  99.9%  or  more  by  incorporation 
of  the  soil  or  salt  in  a  suitable  resin  matrix.  Injec- 
tion of  catalyzed  liquid  resin  into  soil  with  sub- 
sequent polymerization  to  form  a  hard  mixture 
was  successfully  demonstrated  in  both  laboratory 
and  field  experiments.  Flammability  studies  have 
demonstrated  that  the  soil-resin  combinations  will 
not  support  combustion  while  mixtures  of  resin 
and  sodium  nitrate  or  resin  with  a  simulated  waste 
salt  marginally  support  combustion.  (Houser- 
ORNL) 
W72-03312 

POWER  GENERATION  AND  ENVIRONMEN- 
TAL CHANGE.  , 

American  Association  for  the  Advancement  ot 
Science,  Washington,  D.C.  Committee  on  En- 
vironmental Alteration. 

MIT  Press,  Cambridge,  Mass.,  1971.  440  p. 

Descriptors:  'Radioactivity,  'Nuclear  wastes, 
•Nuclear  powerplants,  *Environmental  effects, 
Pumped  storage,  Electric  power  production, 
Coals,  Oil,  Sulfur,  Air  pollution,  Water  pollution 
sources,  Radioisotopes,  Absorption,  Public 
health,  Genetics,  Radioactivity  effects. 
Identifiers:  Atmospheric  chemistry. 


PUMPED  STORAGE  HYDROELECTRIC  PRO- 
JECTS, 

Mitre  Corp.,  Bedford,  Mass. 

David  A.  Berkowitz. 

In:  Power  Generation  and  Environmental  Change, 

MIT  Press,  Cambridge,  Mass.,  1971,  p  158-172.  2 

fig,  13  ref. 

Descriptors:  •Environmental  effects,  'Pumped 
storage,  'Resource  allocation,  Impaired  water 
quality,  Power  system  operations,  Reservoir 
leakage,  Underseepage,  Reservoir  sites,  Social  im- 
pact, Recreation  facilities,  Bank  stability,  Water 
resources  development,  Fish  migration. 

In  the  United  States  (1970),  the  pumped  storage 
generating  capacity  in  operation  or  under  con- 
struction was  7.1  (in  million  kilowatts),  and  ap- 
proval for  ten  was  pending  before  the  Federal 
Power  Commission.  For  comparison,  in  January 
1968  the  installed  generating  capacity  of  conven- 
tional hydroelectric  power  was  46  (represented 
about  18%  of  the  nation's  total  generation  capaci- 
ty) and  additional  facilities  planned  and  under  con- 
struction by  the  federal  government  or  licensed  to 
nonfederal  owners  would  about  double  the  present 
capacity.    Total    hydroelectric    potential    of    the 
United  States  has  been  estimated  as  175,  exclusive 
of  pumped  storage.  Many  more  sites  are  suitable 
for  pumped  storage  than  for  conventional  dams, 
since  the  area  of  the  reservoir  is  about  1000  times 
less;  however,  percolation  from  the  upper  reser- 
voir raises  questions  involving  land  stability  and 
water  quality  which  must  be  evaluated  in  initial 
site  selection  studies.  The  approach  of  multipur- 
pose land  use  may  be  an  effective  method  for 
reconciling  conflicting  societal  demands  on  our  en- 
vironmental  resources.   Reversal   of   river   flow 
pumping   operations    will    affect    the    migratory 
movement  of  fish.  (See  also  W72-03330)  (Bopp- 
ORNL) 
W72-03331 


The  volume  is  a  more  complete  exposition  of  the 
subject  matter  of  the  Symposium  of  the  Commit- 
tee on  Environmental  Alteration,  American  As- 
sociation for  the  Advancement  of  Science,  Dec. 
28  1969.  Additional  contributions  are:  an  in- 
troduction; a  further  discussion  of  the  health  and 
safety  aspects  of  nuclear  radiation;  a  more 
complete  statement  of  long-term  genetic  effects; 
an  independent  look  at  radiation-dose  limits;  a 
clarification  of  radioactivity  from  fossil-fuel 
plants-  and  environmental  aspects  of  large 
pumped-storage  hydroelectric  plants,  sulfur  in  oil 
and  atmospheric  chemistry.  (See  also  W72-03331 
and  W72-03332)  (Bopp-ORNL) 
W72-03330 


RADIATION  DOSE  LIMITS. 

Maryland  Academy  of  Sciences,  Baltimore.  Study 
Panel  on  Nuclear  Power  Plants. 

In:  Power  Generation  and  Environmental  Change, 
MIT  Press,  Cambridge,  Mass.,  1971,  p  94-106.  1 
fig,  2  tab,  1 1  ref. 

Descriptors:  'Nuclear  wastes,  'Public  health, 
'Radioactivity  effects,  •Regulation,  Water  pollu- 
tion control,  Maryland,  Chesapeake  Bay,  Nuclear 
powerplants,  State  jurisdiction,  Water  resources 
development,  Environmental  effects,  Risks,  On- 
site  investigations,  Research  facilities,  Genetics, 
X-rays. 

A  Maryland  Academy  of  Sciences  study  panel 
(May  1969-Jan.  1970)  on  the  Calvert  Cliffs  plant 
recommended:  (1)  ecological  and  oceanographical 
studies  by  potential  users,  (2)  microbiological  and 
radiation  monitoring  of  all  substantial  discharges 
into  Maryland  environments  by  the  state,  (3)  that 
Maryland  continue  its  policy  against  permitting 
reprocessing  or  disposal  of  spent  nuclear  fuels 
within  the  state,  and  (4)  that  the  Atomic  Energy 
Commission  be  asked  to  make  a  more  stringent  al- 
location to  the  nuclear  power  industry  of  radiation 
dose  limits.  It  was  considered  that  the  Calvert 
Cliffs  plant  was  an  acceptable  risk  when  looked 
upon  as  an  experimental  tool.  The  dose  from  natu- 
ral background  radiation  is  about  3-6  rem/30  yrs. 
(The  mean  age  for  childbearing  is  30  years.)  As  a 
marker  of  the  'involuntary'  exposure  to  which  the 
general  population  may  be  exposed,  it  is  likely  that 
the  American  medical  profession  will  reduce  the 
diagnostic  x-ray  genetic  dose  to  0.2  rem/30  yrs.  A 
United  Kingdom  committee  expected  that  the 
maximum  permissible  genetic  dose  allocated  to  all 
types  of  radioactive  waste  disposal  could  be  kept 
as  low  as  0.1  rem/30  yrs  (about  1/10  the  present 
limit).  (See  also  W72-03330)  (Bopp-ORNL) 
W72-03332 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


DISPOSAL  OF  RADIOACTIVE  WASTES  INTO 
RIVERS,  LAKES  AND  ESTUARIES, 

International    Atomic    Energy    Agency,    Vienna 
(Austria). 

Available  from  UNIPUB,  Inc.;  P.  O.  Box  433; 
New  York,  N.Y.  10016;  $3.00. 

Descriptors:  *Water  pollution  control,  •Radioac- 
tivity effects,  *Nuclear  wastes,  *Path  of  pollu- 
tants, Radioisotopes,  Absorption,  Aquatic  life, 
Reviews,  Monitoring,  Radioactivity  techniques, 
Regulation,  International  Commissions,  Surface 
waters,  Aquatic  life,  Ecosystems,  Systems  analy- 
sis, Forecasting,  Public  health,  On-site  investiga- 
tions, Liquid  wastes,  Radioactive  wastes,  Rivers, 
Lakes,  Estuaries,  Columbia  River,  Pacific  Ocean. 
Identifiers:  International  Commission  on 
Radiological  Protection,  World  Health  Organiza- 
tion. 

Disposal  into  surface  waters  is  considered  in  the 
present  publication  which  is  derived  from  updating 
of  Safety  Series  No.  10  (IAEA,  1963)  by  a  panel 
from  7  countries  which  convened  in  January  1969. 
Contamination  of  sub-surface  waters  was  covered 
in  Safety  Series  No.  15,  'Disposal  of  Radioactive 
Waste  into  the  Ground'  (IAEA,  1965).  With  ac- 
ceptable cost  penalties,  radioactive  discharges  can 
be  limited  such  that  the  effort  for  environmental 
surveillance  can  be  lessened,  and  the  nuclear  in- 
dustry need  not  be  limited  by  the  fear  of  exceeding 
dose  limits.  A  discussion  of  management  policy  in- 
cludes the  benefit-to-cost  concept,  national  or- 
ganization, and  international  collaboration.  Exam- 
ples of  the  critical-nuclide,  critical-pathway,  criti- 
cal-population-group concept  of  assessing  radia- 
tion risk  are  given  in  appendices.  (Bopp-ORNL) 
W72-03343 


GASOLINE  IN  GROUNDWATER  IN  LOS  AN- 
GELES COUNTY, 

California  Inst,  of  Tech.,  Pasadena. 
J.  E.  McKee,  F.  B.  Laverty,  and  R.  M.  Hertel. 
Preprint,   presented  at  Water  Pollution  Control 
Federation  Conference,  44th,  Session  3,  No.  1, 
October  4,  1971.  20  p,  5  fig,  7  ref. 

Descriptors:  *Gasoline,  'Groundwater,  'Draw- 
down, 'Soil  contamination,  Gas  chromotography, 
Spectroscopy,  Wells,  Allurium,  Porosity,  Pseu- 
domonas,  Bacteria,  Specific  yield,  Specific  reten- 
tion, California. 

Identifiers:  'Arthrobacter  bacteria,  'Western  Oil 
and  Gas  Association,  'Pellicular,  'Los  Angeles, 
Glendale. 

In  1968,  in  the  Los  Angeles-Glendale  area,  a  major 
gasoline  discovery  which  was  made  in  a  ground- 
water basin  instigated  measures  to  ameliorate  the 
pollution  and  research  efforts  needed  to  un- 
derstand this  unique  problem.  The  large  volume  of 
gasoline  was  discovered  between  two  large  cones 
of  heavy  drawdown,  Glendale's  Grandview  well 
field  and  the  City  of  Los  Angeles'  Crystal  Springs 
wells,  and  Los  Angeles'  Pollock  wells,  on  the  rela- 
tively flat  groundwater  table.  By  August  1969,  the 
Western  Oil  and  Gas  Association  (WOGA)  had 
drilled  about  30  wells  to  monitor  the  areal  extent 
and  depth  of  free  gasoline.  Selected  wells  were 
equipped  with  skimmer  pumps.  Through  October 
1969  about  20,000  gallons  of  gas  had  been 
recovered.  The  WOGA  consultants  and  advisors 
also  decided  to  install  several  'sink'  areas  to  create 
drawdown  cones  and  thus  reverse  any  gradient 
toward  the  Pollock  wells.  Experiments  were  con- 
ducted to  determine  the  porosity,  permeability 
specific  yield,  and  specific  retention  of  dry  soil  ex- 
posed to  water  and  gasoline.  From  column  studies 
it  became  apparent  that  free  gasoline  would  not 
move  far  through  the  soil  formation  without  much 
of  it  becoming  pellicular.  Once  it  has  become  pel- 
licular it  was  shown  that  the  gas  would  not  be 
rendered  free  again  by  a  rising  water  table.  Tests 
also  showed  that  several  species  of  bacteria  of  the 
Pseudomonas  and  Arthrobacter  genera  utilize 
gasoline  as  a  source  of  energy  in  the  presence  of 
trace  nutrient  salts  and  adequate  dissolved  ox- 


ygen.  This   finding  may   prove   to   be   the   best 
parameter  for  final  cleanup  operations,  since  the 
assay  of  these  bacteria  is  simple  and  fairly  rapid. 
(Biggs-Texas) 
W72-03353 


STRUCTURAL  STRENGTHS  OF  PD?E  MATERI- 
ALS, 

Utah  State  Univ.,  Logan.  Engineering  Experiment 

Station. 

For  primary  bibliographic  entry  see  Field  08G. 

W72-03355 


TASK  FORCE  APPROACH  TO  SOLVING  A 
MERCURY  PROBLEM  IN  THE  CHLOR-A- 
LKALI  INDUSTRY, 

Olin  Corp.,  Stamford,  Conn.  Chemicals  Div. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-03356 


DETROIT  AIMS  FOR  SAVINGS  WITH  PURE 
OXYGEN  AERATION, 

Detroit  Metro  Water  Dept.,  Mich. 
G.  Remus,  D.  Suhre,  and  G.  Hubbell. 
Preprint,   presented  at  Water  Pollution  Control 
Federation  Conference,  44th,  Session  No.  21,  Oc- 
tober 7, 1971.  17p,  11  fig. 

Descriptors:    'Michigan,    'Aeration,    'Activated 
sludge,     'Dissolved     oxygen,     Trickling     filter, 
Coliform  bacteria,  Sewage  effluent,  Michigan. 
Identifiers:  'Detroit,  Air-lift  pumps. 

In  1966,  Detroit  made  specific  committments  with 
the  State  of  Michigan  to  provide  sewage  disposal 
service  for  the  entire  metropolitan  area  and  to 
drastically  reduce  the  waste  load  going  into  the 
Detroit  River  and  hence  Lake  Erie.  As  a  first  step, 
a  200  gpm  test  facility  was  constructed.  The  air-ltft 
pump  principle  was  applied  to  a  coarse  bubble  dif- 
fuser  tank  design  and  this  principle  alone  allowed  a 
50%  saving  in  land  area  for  aeration  tank  site. 
Results  from  the  test  facility  indicated  that  the 
sewage  was  amenable  to  treatment  with  the  step- 
feed  activated  sludge  process.  Tests  also  indicated 
that  by  increasing  upflow  velocities  and  lengthen- 
ing the  flow  pattern  when  utilizing  the  air-aerated 
activated  sludge,  the  clarifier  overflow  rate  design 
could  be  economically  doubled  from  800  gpd/sq. 
ft.  to  1600  gpd/sq.  ft.  Another  system,  tested  by 
the  Linde  Division  of  Union  Carbide,  used  high 
purity  oxygen  to  efficiently  support  the  activated 
sludge  process  and  at  greater  economy  than  con- 
ventional air-aerated  activated  sludge.  Benefits  of 
this  process  are:  (1)  effluent  is  produced  with  a 
high  dissolved  oxygen  content;  (2)  less  odors;  (3) 
less  residue;  (4)  more  potential  for  almost  total  au- 
tomatic operation.  Detroit  proceeded  with  con- 
struction, and  because  neither  the  deep  tank,  high 
rate,  air  aeration  concept  nor  the  oxygenated  ac- 
tivated sludge  process  has  ever  been  implemented 
on  a  scale  of  that  magnitude,  an  actual  economic 
evaluation  is  to  be  made  on  each.  Early  estimates 
are  that  on  a  plant  wide  basis,  overall  operating 
and  capital  costs  will  have  been  trimmed  by 
$21.35/milgal.  (Biggs-Texas) 
W72-03357 


SEMINAR  ON  WATER  POLLUTION  BY  OIL, 

Ministry  of  Housing  and  Local  Government,  Lon- 
don (England).  Directorate  of  Engineering. 
L.  E.  Ellis. 

Water  Pollution  Control,  Vol  70,  1971,  p  578-583, 
30  ref. 

Descriptors:  'Water  pollution  control,  'Oily 
water,  Inland  waterways,  Water  purification, 
Sewer  systems,  Scotland,  'Oil  wastes,  Water  pol- 
lution sources. 

Identifiers:  'Oil  spillage,  'Oil  refinery,  Oil  inter- 
ceptors, Bund  walls,  Diving  sea  birds,  Aviermore. 

Papers  presented  at  the  Seminar  of  Water  Pollu- 
tion by  Oil  in  Aviemore,  Scotland  in  May  1970 
focused  on  causes  of  pollution,  who  was  responsi- 


ble for  pollution,  methods  of  preventing  pollution, 
and  future  pollution  laws  and  standards  that  need 
to  be  passed.  It  was  pointed  out  that  accidental 
discharges  of  oil  products  are  no  longer  excep- 
tional. Between  April  1966  and  March  1967  river 
authorities  in  England  and  Wales  recorded  296 
cases  of  oil  pollution.  However,  only  22  of  483 
cases  of  oil  pollution  in  1968-1969  were  connected 
with  the  oil  industry.  The  major  sources  of  oil  pol- 
lution come  from  the  industrial  consumer  who  was 
responsible  for  430  cases  out  of  the  total  of  483.  It 
was  found  that  precautions  like  the  provision  of 
bund  walls  around  storage  tanks  and  interceptors 
on  drainage  systems  coupled  with  better  main- 
tenance of  installations  and  more  effective  super- 
vision of  men  handling  oil  would  have  prevented 
411  out  of  426  accidents.  One  suggestion  for  a 
solution  to  the  problem  was  a  concurrent  tighten- 
ing and  extension  of  existing  legislation  to  provide 
a  more  effective  means  of  enforcement.  The 
question  of  design  and  maintenance  of  oil  inter- 
ceptors was  raised,  and  there  was  general  agree- 
ment that  for  the  layer  installations  the  single- 
chamber  type  was  more  efficient  and  more  easily 
fitted  with  mechanical  skimming  devices  than 
were  multi-compartment  interceptors.  A  separate 
session  was  devoted  to  a  discussion  about  the 
disposal  of  waste  oil.  (Biggs-Texas) 
W72-03358 


A  CORROSION  INHIBITOR  PROCESS  FOR 
DOMESTIC  WATER, 

Long  Beach  Dept.  of  Water,  Calif. 
W.  B.  Murray. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  62,  No.  10,  October  1970,  p  659-662,  4 
fig,  1  tab,  4  ref. 

Descriptors:  'Water  treatment,  'Water  pollution 
control,  'Corrosion  control,  Corrosion,  Chemical 
precipitation,  Hydrogen  ion  concentration, 
Laboratory  tests,  On-site  tests. 

Corrosion  of  metallic  plumbing  in  domestic  (pota- 
ble) water  supplies  is  difficult  to  control  because 
only  non-toxic  substances  at  low  dosage  levels  can 
be  used.  A  mixture  of  materials  which  has  proven 
successful  as  a  corrosion  inhibitor  consists  of 
three  mole  parts  of  zinc  sulphate,  2  mole  parts  of 
sulfamic  acid  and  2  mole  parts  of  monosodium 
orthophosphate.  When  added  to  near  neutral  water 
(pH  6.5  -  8.3)  in  small  quantities  (3  ppm)  the  zinc 
and  phosphate  ions  immediately  precipitate  as  zinc 
phosphate.  The  precipitate  is  so  finely  divided  that 
it  resists  settling  and  is  taken  out  of  solution  only 
upon  collision  with  the  solid  walls  of  the  plumbing. 
It  adheres  to  these  surfaces  in  a  thin  layer  and  ap- 
parently does  not  continue  to  build  up  into  a  thick 
crust.  This  addition  has  been  approved  for  use  in 
public  water  supplies  by  the  Health  Department  of 
the  State  of  California.  In  June  of  1967,  the  City  of 
Long  Beach,  California  began  using  this  inhibitor 
in  an  attempt  to  stop  a  serious  problem  of  pitting 
type  corrosion  in  one  section  of  the  water  system 
and  a  plugging  type  corrosion  in  the  remainder  of 
the  system.  Dosages  sufficient  to  provide  3  ppm  of 
zinc  as  zinc  sulfamate  was  applied  for  a  2  week 
period.  The  dosage  was  then  reduced  to  provide 
zinc  at  1  ppm  indefinitely.  Pitting  has  been  stopped 
and  tests  indicate  a  95%  reduction  in  corrosion. 
(Goessling-Texas) 
W72-03367 


RETENTION  OF  DISSOLVED  ORGANIC  ACIDS 
IN  SEA  WATER  BY  VARIOUS  FILTERS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

James  G.  Quinn,  and  Philip  A.  Meyers. 

Limnol  Oceanog.  16(1):  129-131.  1971. 

Identifiers:  Acids,  Dissolved,  Fatty-Acids,  Filters, 

Organic,  Retention,  Sea,  Water. 

Dissolved  fatty  acids  and  natural  lipid  material 
containing  these  acids  are  removed  from  seawater 
by  certain  filters  commonly  used  to  separate  dis- 
solved from  particulate  organic  matter.  Whatman 
54  filter  paper  was  the  least  retentive  of  the  filters 
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ted  and  is  recommended  for  the  isolation  of  dis- 
ved  lipids  in  seawater.-Copyright  1971 ,  Biolog- 
1  Abstracts,  Inc. 
72-03494 

i.  WATER  RESOURCES 
PLANNING 

1  Techniques  of  Planning 

)MPUTER  APPLICATIONS  IN  HYDROLOGY. 

,rps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
tering Center. 

I  primary  bibliographic  entry  see  Field  07C. 
72-02958 

ETHODOLOGIES  FOR  WATER  RESOURCES 
ANNING:  DDP  AND  MLOM  (TLOM), 

inois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
T.  Chow.  . 

vailabte  from  the  National  Technical  Informa- 
>n  Service  as  PB-205  750,  $3.00  in  paper  copy, 
195  in  microfiche.  Illinois  Water  Resources 
Enter  Urbana,  Publication  No.  47,  UILU-WRC- 
-0047,  Nov.  1971.  50  p,  5  fig,  3  tab,  20  ref. 
WRR  B-030-ILL. 

escriptors:   'Dynamic  programming,  Optimiza- 
an  'Systems  analysis,  "Planning,  Model  studies, 
rig'ation  efficiency,  Reservoir  operation,  Opera- 
ons  research, 
lentifiers:  'Hydroeconomic  analysis. 

his  is  the  completion  report  for  the  first  phase  of 
research  program  on  advanced  methodologies 
)r  water  resources  planning.  A  number  of  ad- 
anced  concepts  of  water  resources  planning  are 
ivestigated  in  order  to  develop  practical 
lethodologies  for  optimization  of  water  resources 
ystems.  Two  new  methodologies  are  developed; 
le  discrete  differential  dynamic  programming 
DDDP),  and  the  multi-level  optimization  model 
MLOP).  The  DDDP  is  a  computer  program  which 
an  overcome  the  multi-dimensional  difficulty 
ften  involved  in  the  optimization  of  a  complex 
/ater  resources  system;  and  it  can  greatly  save  the 
ost  of  analysis  by  reducing  the  required  computer 
torage  capacity  to  several  hundredths  of  the 
equired  computer  time  to  tenths  of  those  required 
iy  the  conventional  dynamic  programming 
echnique.  The  MLOM  is  a  novel  scheme  to 
esolve  a  complicated  water  resources  system  into 
form  that  can  be  optimized  at  several  levels  for  a 
■eneral  solution.  These  methodologies  are  being 
ntroduced  to  actual  water  resources  planning 
irocesses.  Principles  and  procedures  of  DDDP 
ind  MLOP  are  described  including  an  optimal 
>peration  of  a  reservoir  network  for  hydropower 
ind  irrigation,  and  a  two-level  optimization  of 
arm  irrigation  systems  (TLOM). 
#72-03056 

MAXIMUM  WAVE  HEIGHT  PROBABILITIES 
FOR  A  RANDOM  NUMBER  OF  RANDOM  IN- 
TENSITY STORMS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Geology;  and 
Wyoming  Univ.,  Laramie.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03081 

SPECTRAL  COMPUTATIONS  ON  PRESSURE 
WAVE  GAUGE  RECORDS,  . 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03082 

SHOALING  OF  FINITE-AMPLITUDE  WAVES 
ON  PLANE  BEACHES, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03098 


PROBABILITIES       OF      BREAKING       WAVE 
CHARACTERISTICS, 

TetraTech.,  Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03102 

COMPUTER  MODELLING  OF  DIFFRACTION 
OF  WIND  WAVES, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03106 

DECISION   MAKING   UNDER   UNCERTAINTY 
IN  SYSTEMS  HYDROLOGY, 

Arizona  Univ.,   Tucson.   Hydrology   and   Water 

Resources  Interdisciplinary  Program. 

D.  R.  Davis. 

Arizona      University     Technical     Reports     on 

Hvdroloey  and  Water  Resources,  No  2,  May  1971. 

179  p,  11  tab,  140  ref,  3  append.  OWRR  B-007- 

ARIZ  (18),  Agreement  14-31-0001-3003. 

Descriptors:  'Decision  making,  'Hydrologic 
aspects,  'Hydrology,  'Hydraulic  engineering 
•Hydraulic  design,  Theoretical  analysis,  Model 
studies,  Statistical  methods,  Systems  analysis, 
Flood  control,  Design  flood,  Bridges,  Erosion, 
Dams,  Construction,  Costs,  Arizona. 
Identifiers:  'Systems  hydrology. 

Decision  theory  provides  a  rational  method  for 
making  the  decisions  necessary  for  the  design  of 
hydrologic  projects.  The  decision  takes  into  ac- 
count the  economics  of  the  project,  the  risks  in- 
volved and  the  uncertainty  in  some  of  the  parame- 
ters used.  A  measure  of  the  added  costs  due  to  un- 
certainty is  provided  by  calculating  the  expected 
opportunity  loss.  The  advantage  of  decision 
theory,  compared  with  other  methods  for  evaluat- 
ing the'added  costs  due  to  uncertainty,  is  its  ability 
to  look  at  the  specific  case  involved.  Decision 
theoretic  methods  provide  a  way  of  measuring  the 
value  of  new  data,  models,  methods,  etc.  The 
value  of  anything  which  may  cause  a  change  in  the 
decision  can  be  measured.  The  literature  of  design 
theory  is  reviewed  and  the  method  is  applied  to  the 
design  of  bridge  piers  and  flood  levees  for  Rillito 
Creek,  Pima  County,  Arizona.  (Woodard-UbUb) 
W72-03166 


COLLECTIVE  ADJUSTMENT  OF  THE 
PARAMETERS  OF  THE  MATHEMATICAL 
MODEL  OF  A  LARGE  AQUIFER, 

Arizona   Univ.,   Tucson.   Hydrology   and   Water 

Resources  Interdisciplinary  Program. 

For  primary  bibliographic  entry  see  Field  02? . 

W72-03167 

THE  ALLOCATION  OF  WATER  RESOURCES 
PROJECTS  METHODOLOGY:  A  MODEL  FOR 
THE  ALLOCATION  OF  FUNDS  FOR  THE 
DEVELOPMENT  OF  WATER  RESOURCES, 

Oklahoma  Univ.,  Norman.  Bureau  of  Water 
Resources  Research. 

George  W.  Reid,  Joseph  F.  Lawrence,  and  Silas  5. 
Y  Law 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  803,  $3.00  in  paper  copy, 
$0  95  in  microfiche.  Oklahoma  Water  Resources 
Research  Institute,  Research  Project  Final  Report. 
129  p,  34  fig,  18  tab,  11  ref.  OWRR  A-022-OKLA 
(1). 

Descriptors:  'Water  resources  development, 
'Benefits,  'Regional  analysis,  'Resource  alloca- 
tion 'Future  planning  (Projected),  'Optimum 
development  plans,  Long-term  planning, 
Forecasting,  Demand,  Costs,  Cost-benefit  theory, 
Cost-benefit  ratio,  Decision  making,  Methodolo- 
gy, Budgeting. 

The  purpose  was  to  analyze  and  evaluate  the 
present  methods  used  in  the  allocation  of  funds  for 
water  resource  projects  and  to  develop  a  more 
suitable  method.  A  survey  of  water  resource  agen- 
cies indicated  that  two  major  problem  areas,  cen- 


tering around  measurement  of  all  benefits  in 
monetary  terms  and  the  viewing  of  projects  as  iso- 
lated entities,  exist  in  the  methods  used  to  plan  and 
evaluate  water  resource  projects.  An  alternate 
method  of  allocation  was  then  formulated.  It  was 
proposed  that  a  needs  model,  based  on  predicted 
population  and  employment  data,  can  be  used  to 
enumerate  future  regional  water  resource  needs. 
After  basin  needs  were  determined,  a  basin  level 
model  was  used  to  generate  a  set  of  allocations  of 
funds  for  the  development  of  each  basin  based  on 
the  minimization  the  differences  between  needs 
and  development  for  a  given  budget,  initial  state  of 
development,  and  time.  A  national  level  model 
was  then  utilized  to  allocate  the  federal  water 
resource  budget  to  the  basins.  The  model  output 
was  a  set  of  basin  allocations  for  various  levels  of 
federal  funding  for  a  series  of  years.  A  test  of  the 
model  was  made  which  produced  a  feasible  alloca- 
tion of  water  resource  development. 
W72-03174 

OPERATING  GUIDELINES  FOR  MULTIPLE- 
-PURPOSE  RESERVOIRS, 

Missouri  Univ.,  Columbia. 
A.  T.  Hjelmfelt,  Jr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  806,  $3.00  in  paper  copy, 
$0  95  in  microfiche.  Missouri  Water  Resources 
Center,  Completion  report  OWRR  A-036-MO  (1), 
July  1,  1971.  30  p,  9  fig,  5  ref,  1  append. 

Descriptors:  'Reservoirs  operation,  Stochastic 
processes,  Hydrology,  'Water  distribution,  'Com- 
peting uses,  Water  supply. 

Operating  guidelines  are  used  to  allocate  storage 
space  and  to  allocate  water  to  the  various  users. 
The  several  uses  to  which  a  multiple  purpose 
reservoir  is  put  are  seldom  of  the  same  priority;  so 
the  water  supplied  to  the  users  depend  upon  the 
amount  available  and  the  season  of  the  year.  In 
order  to  provide  service  to  high  priority  users,  the 
low  priority  users  lose  their  service  if  it  appears 
that  there  will  be  a  shortage.  The  problem  of  ascer- 
taining when  the  low  priority  user  should  lose  ser- 
vice is  investigated  in  this  report.  The  method  of 
P. A. P.  Moran  was  modified  to  allow  for  demand 
from  the  reservoir  to  depend  upon  the  amount  of 
water  in  storage.  A  matrix  approach  was  devised 
which  aUows  for  a  fairly  simple  solution  using 
library  computer  subroutines.  The  Moran  method 
only  considers  flow  into  the  reservoir  at  one  time 
of  the  year  and  discharge  from  the  reservoir  at  one 
other  time  of  the  year.  The  Gould  modification 
considers  continual  inflow  and  outflow.  The  Gould 
method  was  modified  to  allow  for  seasonal  varia- 
tion of  discharge  from  the  reservoir,  and  to  allow 
for  variations  of  discharge  with  amount  of  water  in 
storage. 
W72-03186 

COMPUTER  SIMULATION  OF  WATER 
RESOURCE  SYSTEMS  AT  UTAH  STATE 
UNIVERSITY, 

Utah  State  Univ.,  Logan.  College  of  Engineering. 
J.  P.  Riley.  n  , 

Utah  Water  Research  Laboratory,  Occasional 
Paper  No.  5,  August  1970.  20  p,  9  fig,  10  ref. 
OWRR  B-028UTAH  (3). 

Descriptors:  'Model  studies,  'Hydrologic  cycle, 
Digital  computers,  Analog  computers,  Hybrid 
computers,  'Water  resource  development, 
Planning,  'Simulation  analysis. 

The  brochure  gives  a  brief  summary  of  the 
direction  and  scope  of  the  computer  simulation 
program  in  water  resource  systems  at  Utah  State 
University.  Basic  concepts  and  techniques  in- 
volved in  the  computer  simulation  of  water 
resource  systems  are  briefly  discussed,  and  the 
development  of  this  program  is  reviewed.  Signifi- 
cant support  for  this  program,  particularly  in  the 
early  stages,  was  derived  from  the  Office  of  Water 
Resources  Research  under  allotment  and  matching 
fund  grants.  Initially  major  emphasis  was  placed 
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on  the  development  of  general  models  of  the 
hydrologic  system,  and  the  program  has 
proceeded  in  stages  to  increasingly  detailed 
models.  Other  dimensions  subsequently  have  been 
added,  such  as  those  of  water  quality  and 
economics,  and  attempts  to  include  sociological 
considerations  are  now  being  followed.  The  broad 
and  successful  experience  and  the  facilities  availa- 
ble at  Utah  State  University  provide  a  basis  for  a 
sound  and  fundamental  approach  to  water 
resource  problems  which  are  ammenable  to  solu- 
tion by  computer  simulation. 
W72-03189 


MATHEMATICAL  MODELS  FOR  EXPRESSING 
THE  BIOCHEMICAL  OXYGEN  DEMAND  IN 
WATER  QUALITY  STUDIES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

M.  D.  Dougal,  and  E.  R.  Baumann. 
American       Water       Resources       Association, 
Proceedings  of  the  Third  Annual  American  Water 
Resources  Conference,  November  1967,  p  242- 
253. 4  tab,  13  ref.  OWRR  A-001-IA  (5). 

Descriptors:  'Mathematical  models,  •Optimiza- 
tion, 'Biochemical  oxygen  demand,  'Dissolved 
oxygen,  'Water  quality,  'Waste  water  treatment, 
Digital  computers,  Data  processing,  Time,  Regres- 
sion analysis,  Series  analysis,  Iowa. 
Identifiers:  'Monomolecular  model. 

The  role  of  oxidation  was  reviewed  and  mathe- 
matical models  which  can  express  the  progression 
of  biochemical  oxygen  demand  were  evaluated. 
Laboratory  results  of  studies  of  BOD  progression 
of  effluents  from  3  types  of  secondary  waste  treat- 
ment processes  including  the  standard-rate  trick- 
ling filter,  activated  sludge  and  a  waste  stabiliza- 
tion pond  showed  that  the  monomolecular  model 
failed  to  satisfy  its  fundamental  assumptions.  Two 
different  mathematical  models  for  BOD  were 
developed  and  were  statistically  superior  to  the 
monomolecular  model.  Both  models  yielded 
greater  values  of  ultimate  oxygen  demand  than  the 
monomolecular  model  thus  suggesting  that  the  ul- 
timate value  of  BOD  might  be  a  useful  indicator 
for  selecting  the  model  to  adopt  in  practice.  AU  the 
models  with  short-term  data  failed  to  predict  accu- 
rately BOD  long-term  values,  although  the  second 
model's  prediction  ability  was  superior  within  the 
period  of  observation.  The  study  verified  that  the 
progression  of  BOD  is  not  monomolecular  but  that 
the  values  of  rate  constant  and  total  oxidizable 
matter  vary  uniformly  with  time.  The  study  also 
showed  that  effluents  will  have  a  much  lower  rate 
constant  than  do  untreated  wastes.  This  may  be 
useful  in  future  studies  of  streamwater  quality  and 
in  the  determination  of  stream  assimilative  capaci- 
ties. (Markell-Cornell) 
W72-03196 


ECOLOGICAL  AND  SYSTEMS  PLANNING  FOR 
THE  GREAT  LAKES, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  En- 
gineering. 

J.  M.  Armstrong,  and  J.  T.  McFadden. 
Journal  of  Water  Pollution  Control  Federation, 
Vol  43,  No  12,  p  2402-2413,  December  1971.  6  fig, 
1  tab. 

Descriptors:  'Ecological  distribution,  'Simulation 
analysis,  'Great  Lakes  region,  'Resource  alloca- 
tion, 'Planning,  Model  studies,  Optimization,  So- 
cial aspects.  Political  aspects. 
Identifiers:  'Grand  Traverse  Bay. 

The  two  major  objectives  of  Michigan's  Sea  Grant 
program  were:  (a)  the  synthesis  of  existing  lim- 
nological  research  and  academic  competence  in  an 
interdisciplinary  institutional  program  that  would 
function  as  a  regional  center  of  information  and 
expertise;  and  (B)  the  development  of  a  com- 
prehensive, mission-oriented  program  that  would 
provide  a  methodology  for  viewing  the  Great 
Lakes  resources  as  a  natural  system,  used  and  in- 
fluenced by  the  broad  spectrum  of  man's  activi- 


ties. To  achieve  this  objective  a  large-scale 
systems  analysis  project  to  develop  predictive 
ecological  models  of  the  Great  Lakes  was  begun. 
The  research  phase  considered  those  problems 
stemming  from  the  use  of  6  major  resource  at- 
tributes of  the  Great  Lakes,  i.e.  lake  levels;  water 
quality  and  circulation;  flora  and  fauna;  size, 
depth  and  minerals  of  basin;  unique  character  and 
configuration  of  shoreline;  and  regional  climate. 
The  problems  of  these  resource  attributes  were  or- 
ganized around  8  integrative  systems  functions. 
Predictive  models  were  developed  and  used  in  the 
actual  exploration  of  resource  development  alter- 
natives. Gaming  models  and  simulation  models 
were  proposed  to  investigate  institutional  interac- 
tion relative  to  rational  use  of  the  Great  Lakes.  A 
pilot  study  on  the  Grand  Traverse  Bay  will  be  con- 
ducted to  test  the  approach  outlined.  (Markell- 
Cornell) 
W72-03197 


DEVELOPMENT  OF  A  SIMULATION  MODEL 
FOR  STORMWATER  MANAGEMENT, 

Metcalf  and  Eddy,  Inc.,  Palo  Alto,  Calif. 
J.  A.  Lager,  R.  P.  Shubinski,  and  L.  W.  Russell. 
Journal  of  Water  Pollution  Control  Federation, 
Vol  43,  No  12,  p  2424-2435,  December  1971.  9  fig, 
1  tab,  4  ref. 

Descriptors:  'Simulation  analysis,  'Computer 
models,  'Storm  runoff,  'Sewerage,  'Hydro- 
graphs,  'Wastewater  (Pollution),  Management, 
Cost-benefit  analysis,  Routing,  Cities. 
Identifiers:  'San  Francisco,  'Pollutograph,  Fick's 
law. 

To  control  pollution  from  combined  sewer  over- 
flows, a  comprehensive  simulation  model  was 
developed  (FORTRAN  IV,  plus  statements)  capa- 
ble of  representing  both  in  quantity  and  quality 
urban  stormwater  runoff  phenomena  from  the 
onset  of  precipitation  on  the  basin,  through  collec- 
tion, conveyance,  storage,  and  treatment  systems, 
to  points  downstream  from  outfalls  which  are  sig- 
nificantly affected  by  storm  discharges.  The 
stormwater  management  model  was  subdivided 
into  an  executive  block  and  four  computational 
blocks.  Hydrographs  and  'pollutographs'  (time 
varying  quality  concentration  or  mass  values) 
were  generated  for  real  storm  events  and  systems 
from  points  in  origin  in  real  time  sequence  to 
points  of  disposal  with  user  options  for  inter- 
mediate storage  and/or  treatment  facilities.  The 
quality  constituents  modeled  were  5-day 
biochemical  oxygen  demand,  total  suspended 
solids,  total  coliforms,  and  dissolved  oxygen.  Both 
combined  and  separate  sewerage  systems  were 
evaluated  using  dry-weather  flow  routines.  Cost 
routines  applied  to  water  quality  assisted  in  the 
direct  cost-benefit  analysis  of  alternate  programs 
of  water  quality  improvement.  Verification  of 
computed  results  against  measured  data  were 
given  for  the  Baker  St.  combined  sewer  basin  in 
San  Francisco.  It  was  concluded  that  complete 
sewer  separation  was  not  justified.  (Markell-Cor- 
nell) 
W72-03198 


SYSTEMS  ANALYSIS  IN  WATER  RESOURCES 
PLANNING. 

Meta  Systems  Inc.,  Cambridge,  Mass. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  374,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  Report  NWC-EES-71-018, 
July  1971 .  393  p,  17  fig,  27  tab.  NWC  71-015. 

Descriptors:  'Systems  analysis,  'Water  resources 
planning,  'Mathematical  models,  OPERATIONS 
RESEARCH,  Optimization,  Simulation  analysis, 
Analytical  techniques,  Model  studies. 

By  means  of  a  study  on  the  use  of  systems  analysis 
in  water  resources  planning  processes  the  poten- 
tial role  of  this  approach  is  described  for  water 
resource  planners.  Emphasis  is  placed  on  the  fact 
that  the  systems  approach  is  not  limited  to  the 


analysis  of  formal  mathematical  models.  This 
lory  of  and  opportunity  for  the  applications  of 
systems  approach  to  water  resource  problems 
discussed.  Characteristics  of  water  resoi 
systems  and  their  implications  for  systems 
proaches  in  planning  is  examined.  Both  presc 
tive  and  descriptive  mathematical  mode 
techniques  associated  with  the  systems  anal 
approach  are  discussed.  Some  mode 
techniques  which  have  seen  frequent  applica 
in  water  resource  planning  are  discussed  in  de 
A  number  of  data  and  analysis  issues  are  expk 
using  simple  didactice  examples.  Case  discussi 
of  systems  studies  are  presented.  (NWC) 
W72-03290 


DIGITAL  SIMULATION  OF  GROUNDWA1 
SYSTEMS, 

Scientific      Software     Corp.,      Denver,     C 

Technological  Center. 

E.  A.  Breitenbach. 

Simulation  of  Water  Resources  Systems,  (S 

posium).  Nebraska  Water  Resources  Research 

stitute,  Lincoln,  July  18-23,  1971.  59  p.  OWRF 

999-NEB  (4). 

Descriptors:  'Digital  computers,  'Simulation  a 
ysis,  'Ground  water  systems,  'Darcy's  ! 
'Mathematics,  Dupuit-Forchheimer  thei 
Analog  models,  Approximation  method. 

A  survey  of  digital  simulation  models  of  gro 
water  systems  is  presented.  Basic  equations 
ground  water  flow,  including  Darcy's  Law, 
steady  state  of  saturated  flow  equation  and 
steady  state  partially  saturated  flow  equal 
were  derived  from  the  principles  of  conserva 
of  mass.  Mathematical  techniques  were  use> 
obtain  analytic  solutions  of  the  different  equal 
included  Fourier  Series,  Laplace  Transfoi 
transformation  of  variables,  conformal  map 
and  graphical  approximation.  A  few  example 
analytic  solutions  were  given.  A  descriptioi 
analog  solutions  to  ground  water  problems 
eluded  sand,  viscous  fluid,  electric  and  membi 
models.  Numerical  solutions  included  finite 
ference  forms,  finite  difference  form  of  the  s 
rated  flow  equation,  the  matrix  problem  (imp 
solutions),  and  matrix  solution  techniques.  1 
requirements  were  listed  for  digital  or  elei 
analogs.  (Markell-Cornell) 
W72-03300 


SIMULATION  MODELS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dep 

Civil  Engineering. 

F.  E.  Perkins. 

In:    Simulation    of    Water    Resources    Syst< 

(Symposium).      Nebraska      Water      Resou 

Research  Institute,  Lincoln,  July  18-23,  1971 

fig,  7  tab,  19  ref,  3  append.  OWRR  A-999-NEB 

Descriptors:    'Simulation    analysis,    'Comp 
models,   'Water  resources,   'Digital  compu 
'Flood  control,  'Puerto  Rico,  Rainfall  simuli 
Channel  flow. 
Identifiers:  'Manati  River,  'Catchment-runoff 

This  paper  discussed  simulation  models  relatn 
water  resources  problems,  the  rationale  for  u 
simulation  models,  e.g.  cost  of  data,  complex 
of  description,  mathematical  limitations,  m 
objectives,  limitations,  the  processes  neces 
for  achieving  simulation  (conceptualization, 
plementation  and  operation)  and  the  compon 
of  simulation  models  such  as  inputs,  physical 
straints,  nonphysical  constraints,  operating  I 
and  outputs.  A  simulation  model  was  devek 
and  applied  to  a  study  of  flood  control  meas 
on  the  Manati  River  in  Puerto  Rico.  The  m 
used  was  essentially  a  digital  computer  analo 
physical  processes  governing  the  occurrenc 
rainfall  and  its  transformation  by  a  catchment 
river  flows  and  floods.  Three  major  elem 
made  up  the  model:  rainfall  statistics,  catchi 
parameters  and  channel  parameters.  Each  of 
components   was   tested   and   verified   inde 
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y  A  brief  review  of  other  simulation  models 
acluded.  Appendix  A  gave  a  detailed  descrip- 
of  the  rainfall  simulator,  Appendix  C 
ribed  the  catchment-runoff  model.  A  detailed 
ription  of  the  flood  stage  simulator  was  given 
>pendix  E.  (Markell-Cornell) 
-03301 


[ERIC  AL  METHODS, 
ouri  Univ.,  RoUa.  Dept.  of  Civil  Engineering. 
Harbaugh. 

Simulation  of  Water  Resources  Systems, 
raska  Water  Research  Institute,  Lincoln,  July 
5  1971.  41  p,  19  fig,  2  tab,  31  ref,  append. 
RR  A-999-NEB  (4). 

•riptors:    'Statistical   methods,    'Probability, 
drologic  data,  'Markov  processes,  'Sequen- 
generation,  Variability,  Distributions,  Water 
urces,  Routing,  Flow, 
itifiers:  'St.  Venant,  'Newton's  iteration. 

mechanics  of  the  unsteady  flow  of  water  were 
hematicaUy  expressed  in  terms  of  the  St.  Ve- 
;  equations.  These  equations  were  simplified 
implication  to  typical  problems  in  open  channel 
i  Numerical  methods  for  calculating  the  initial 
e  of  a  river  reach  for  use  in  a  hydraulic  routing 
inique  were  discussed.  Differential  equations 
Newton's  iteration  technique  expressed  the 
lually  varied  flow.  A  river  routing  problem  was 
itrated.  (Markell-Cornell) 
2-03302 


ITISTICS,  PROBABILITY         THEORY, 

KHASTIC  TIME  SERIES,  GENERATION 
HYDROLOGIC  DATA, 

ginia  Military  Inst.,  Blacksburg.  Dept.  of  Civil 

gineering. 

in  W.  Knapp. 

Simulation  of  Water  Resources  Systems, 
braska  Water  Resources  Research  Institute, 
.coin,  July  18-23,  1971.  55  p,  19  fig,  2  tab,  31  ref, 
>end.OWRRA-999-NEB(4). 

scriptors:  'Statistical  methods,  'Probability, 
ydrologic  data,  'Markov  processes,  'Sequen- 
I  generation,  Variability,  Distributions,  Water 
lources,  Routing,  Flow. 

e  paper  covered  statistics,  concepts  of  proba- 
ity,  stochastic  time  series,  generation  of 
drologic  data.  Statistical  methods  were 
esented  which  are  used  to  describe  hydrologic 
ta  such  as  rainfall  depths  and  intensities,  peak 
nual  discharge,  flood  flows,  low  flow  durations, 
:.  Basic  concepts  of  probability,  e.g.  random 
riables  and  continuous  variables,  were  defined 
id  types  of  probability  distributions,  e.g. 
raightforward  plotting  and  frequency  factors 
iscribed.  The  means  for  determining  reliability  of 
atistical  and  frequency  studies  were  discussed, 
lso,  hydrologic  processes  involving  multiple 
iriables  and  joint  probability  distributions  were 
■esented,  e.g.  multivariate  distribution,  regres- 
on  theory,  Markov  chains,  stochastic  time  series, 
lethods  for  generating  the  historical  trace 
squences  were  described.  (Markell-Cornell) 
/72-03303 


metropolitan  water  demands  and  determining  an 
optimum  pricing  schedule.  Dynamic  programming 
offered  an  efficient  method  for  determining  the 
optimal  expansion  path  (size  and  timing  of  capaci- 
ty increases  from  the  large  number  of  feasible  ex- 
pansion paths).  Basic  economic  concepts  used  in 
structuring  the  model  such  as  demand  curves,  ag- 
gregate and  marginal  values  in  use  and  community 
surplus  were  discussed.  A  description  of  economic 
principles  for  efficient  water  pricing  was  included. 
Current  and  proposed  alternative  policies  were 
described  and  a  defense  of  incremental  block  or 
conservational  pricing  given.  The  system  capacity 
based  on  the  short-run  marginal  production  cost 
curve  was  given,  followed  by  a  derivation  of  the 
cost  function  used  in  the  main  hypothetical  model. 
The  objective  was  to  maximize  the  present  value 
of  future  marginal  net  consumer  surpluses  plus 
producer  revenues  for  a  given  pricing  policy.  The 
program  objective  was  achieved.  (MarkeU-Cor- 
neU) 
W72-03304 


CONOMIC  ASPECTS  OF  WATER 

:ESOURCES  SYSTEMS, 

lebraska  Univ.,  Lincoln. 

n:  Optimal  Analysis  of  Water  Resources 
Ivstems,  (Symposium),  Nebraska  Water 
t'esources  Research  Institute,  Lincoln,  July  25-30, 
971.  89  p,  26  fig,  15  ref.  OWRR  A-999-NEB  (5). 

)escriptors:  'Dynamic  programming,  'Optimiza- 
ion,  'Water  resources,  'Economics,  'Economic 
:fficiency,  Water  demands,  Mathematics,  Model 
tudies.  Cities. 

rhis  paper  presented  a  hypothetical  dynamic  pro- 
jramming       model      for      optimally       meeting 


LINEAR  PROGRAMMING, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 
D.H.Marks. 

In:  Optimal  Analysis  of  Water  Resources 
Systems,  Nebraska  Water  Resources  Research  In- 
stitute, Lincoln,  July  25-30,  1971.  149  p,  10  fig,  61 
ref,  4  append.  OWRR  A-999-NEB  (5). 

Descriptors:  'Optimization,  'Linear  pro- 
gramming, 'Mathematical  models,  'Water 
resource  development,  'Water  reuse,  'Economic 
efficiency,  Waste  water  treatment,  Computer  pro- 
grams, Dynamic  programming,  River  Basin 
development. 
Identifiers.  Rio  Colorado  Basin. 

This  paper  discussed  optimization  and  linear  pro- 
gramming theory  and  the  application  of  linear  pro- 
gramming in  water  resource  systems.  Discussed 
were  algebraic  and  geometric  representations  of 
linear  programming,  geometric  and  algebraic  in- 
terpretation. Duality  and  sensitivity  analysis  were 
discussed.  A  section  on  simple  approximation  was 
included.     Transportation     and     network     flow 
problems  were  given  and  computer  programs  sug- 
gested   for    solution.    Three    case    studies    were 
presented.   Study   One   developed   water   supply 
resources    including    water    reuse    to    meet    an- 
ticipated water  demands;  Study  Two  used  a  simple 
model  to  find  a  regional  least  cost  combination  of 
treatment  alternatives  that  will  satisfy  quality  stan- 
dards; Study  Three  used  a  simple  screening  model 
for  large  scale  water  resource  development  in  a 
totally  undeveloped  region.  Linear  programming 
screening  models  were  used  to  investigate  prelimi- 
nary selection  of  sites  and  operating  strategies  for 
development  in  a  complex   river  basin   system. 
Also,  a  dynamic  investment  model  for  planning 
the  development  of  a  river  basin  was  presented. 
The   third   section   briefly   considered   some   ap- 
proaches to  non-linear  problems.  A  general  non- 
linear problem  with  constraints  added  was  given. 
Numerous     solution     techniques     were     noted. 
Finally,   a   dynamic   programming   problem   was 
presented.  (Markell-Cornell) 
W72-03305 


Descriptors:  'Systems  analysis,  'Computer  pro- 
grams, 'Linear  programming,  'Resource  alloca- 
tion, 'Water  management,  'Industrial  water, 
Montana,  Water  requirements. 
Identifiers:  Water  use  survey,  'Gallatin  Valley 
(Mont). 

This  project  consisted  of  two  independent  studies. 
The  first  was  a  case  study  of  the  water  manage- 
ment problems  in  the  Gallatin  Valley,  Montana. 
The  second  was  primarily  a  survey  of  industrial 
water  use  in  the  state  of  Montana.  The  systems 
analysis  approach  was  used  in  the  Gallatin  Valley 
study;  system  boundaries  defined,  interacting 
variables  identified,  and  reasonable  parameter 
values  determined.  The  linear  programming  for- 
mat was  selected  on  the  basis  that  the  Gallatin  Val- 
ley water  system  has  an  approximately  linear 
response.  The  basic  objective  of  the  survey  was  to 
record  all  water  use  by  industry  sources  and  to 
estimate  future  needs  of  industry.  The  survey 
asked  firms  to  list  their  total  water  intake  by 
source,  to  estimate  their  consumptive  use,  to  state 
their  value  and  volume  of  production,  to  indicate 
their  water  quality  requirements  and  to  make  pro- 
jections of  their  probable  water  intake  in  future 
years.  (Holje-Montana) 
W72-03146 
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PROBLEMS  AND  OPPORTUNITIES  OF 
WATER  RESOURCE  UTILIZATION  IN  THE 
UPPER  COLUMBIA  AND  MISSOURI  BASINS, 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 
R.J.  McConnen. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  608,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  Montana 
Water  Resources  Research  Center,  Bozeman,  15 
p,  (n.d.),  1  tab.  OWRR  A-009-MONT  (1). 


THE  ALLOCATION  OF  WATER  RESOURCES 
PROJECTS  METHODOLOGY:  A  MODEL  FOR 
THE  ALLOCATION  OF  FUNDS  FOR  THE 
DEVELOPMENT  OF  WATER  RESOURCES, 

Oklahoma  Univ.,  Norman.  Bureau  of  Water 
Resources  Research.  ,.  „*» 

For  primary  bibliographic  entry  see  Field  06A. 
W72-03174 


A  STATE  OF  THE  ARTS  STUDY  OF  PUBLIC 
PARTICIPATION  IN  THE  WATER 

RESOURCES  PLANNING  PORCESS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 
Resources. 

K.P.Warner.  . 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  245,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  NWC-SBS-71-013, 
July  1971.  235  p,  18  fig,  81  ref,  2  append. 

Descriptors:  'Water  resources  planning,  Planning, 
Surveys,  Social  participation,  Social  values. 
Identifiers:  'Public  participation. 

The  Report  reviews  public  participation  activities 
and  prcedures  which  have  been  utilized  in  connec- 
tion with  governmental  planning  studies,  particu- 
larly  those  dealing  with  water  resources.   Key 
dimensions  focused  on  include:  identification  of 
the  public;  functions  and  objectives  for  participa- 
tory activities;  mechanisms  for  securing  public  in- 
volvement; and  timing  of  participation  within  the 
planning   process.   A   model  for  a   participatory 
planning  process  is  also  proposed.  Results  from  an 
extensive  questionnaire  survey  of  State,  regional 
and  local  planning  agencies  and  of  environmen- 
tally-oriented citizens  groups  are  presented.  The 
questionnaires  dealt  with  types  of  participatory  ac- 
tivities undertaken,  how  these  were  evaluated  in 
terms  of  results  achieved,  past  and  future  roles  for 
public  participants,  and  changes  needed  to  make 
participatory  planning  efforts  more  effective.  Key 
problems     and     issues     affecting     participatory 
planning  are  also  discussed.  These  include  secur- 
ing   adequate    public    involvement;    appropriate 
responsibilities    in    the    planning    process;    and 
resolution  of  conflicts  between  interests.  A  series 
of  recommendations  for  agency  program  and  in- 
stitutional arrangement  changes  are  included  in  the 
final  chapter.  (NWC) 
W72-03292 


HYDROELECTRIC  POWER  POLICY, 

National  Water  Commission,  Arlington,  Va. 
T.  P.  Price. 

Available  from  National  Technical  Information 
Service  as  PB-204  052,  $3.00  in  paper  copy,  $0.95 
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in  microfiche.  Report  NWC-SBS-71-012,  February 
1971.  58  p,  4  fig,  2  tab,  32  ref. 

Descriptors:  'Hydroelectric  power,  •Hydroelec- 
tric project  licensing,  'Environment,  'Water  pol- 
icy, 'Energy,  Public  rights,  Water  resources 
development,  Federal  project  policy,  Federal 
Power  Act,  Power  marketing,  Transmission  (Elec- 
trical), Forecasting,  Conservation,  Non-consump- 
tive use. 
Identifiers:  Preference  clause,  Partnership. 

Brief  background  and  analysis  of  the  more  signifi- 
cant public  policy  issues  related  to  hydroelectric 
power  development  are  presented.  The  historic  is- 
sues examined  are  (1)  public  vs.  private  develop- 
ment of  sites,  (2)  'preference  clause',  (3)  Federal 
transmission  policy,  (4)  Federal  rates  policy,  (5) 
headwater  benefits  and  (6)  'partnership'  develop- 
ment. The  emerging  issues  examined  are  (1)  en- 
vironmental quality,  (2)  project  delay  and  (3)  pro- 
ject relicensing  or  takeover.  The  report  contains 
staff  recommendations  on  the  issues  examined. 
(NWC) 
W72-03295 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


OF 


WATER 


ECONOMIC  ASPECTS 

RESOURCES  SYSTEMS, 

Nebraska  Univ.,  Lincoln. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03304 

6D.  Water  Demand 


PROBLEMS  AND  OPPORTUNITIES  OF 
WATER  RESOURCE  UTILIZATION  IN  THE 
UPPER  COLUMBIA  AND  MISSOURI  BASINS, 

Montana  State  Univ.,  Bozeman.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03146 


GEOLOGY  AND  WATER  RESOURCES  OF  BON 
HOMME  COUNTY,  SOUTH  DAKOTA,  PART  II; 
WATER  RESOURCES, 

Geological  Survey,  Huron,  S.  Dak. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03153 


EFFECTS  OF  IRRIGATION  ON  STREAMFLOW 
IN  THE  CENTRAL  SAND  PLAIN  OF  WISCON- 
SIN, 

Geological      Survey,      Madison,      Wis.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-03165 


A  WATER  AND  RECREATION  STUDY  OF  THE 
BLACKFOOT  RIVER  SYSTEM,  MONTANA, 

Montana  Univ.,  Bozeman.  Joint  Water  Resources 
Research  Center. 
C.  Malouf. 

Available  from  NTIS  as  PB-205  822,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  No.  1,  Institute 
for  Social  Science  Research,  University  of  Mon- 
tana, Missoula,  Montana,  November  1969.  8  p,  1 
fig.  OWRR  A-030-MONT  (1 ). 

Descriptors:  'Recreation,  'Attitudes,  'Use  rates, 
'Social   participation,    Montana,   River   systems, 
Recreation  facilities. 
Identifiers:  Blackfoot  River  System  (Mont). 

The  purpose  of  this  study  was  to  determine  the 
recreational  uses  of  the  lower  portion  of  the 
Blackfoot  River  system  in  western  Montana.  Only 
the  lower  portion  has  been  investigated  in  detail, 
but  plans  are  being  made  to  continue  similar  and 
comparative  studies  in  the  middle  and  upper  sec- 


tions as  well.  Until  all  sections  have  been  fully  in- 
vestigated the  present  phase  must  be  regarded  as 
preliminary.  The  primary  objectives  were  initially 
directed  at  determining  the  recreational  uses  of  the 
water  flowing  through  the  Blackfoot  River 
drainage.  Specifically,  the  goals  were  listed  as:  (1) 
To  determine  the  recreational  uses  of  portions  of 
the  river  course  and  the  lakes.  (2)  To  determine  the 
origin  of  residence  and  other  data  about  persons 
who  used  the  recreational  sites,  facilities  and 
resources.  (3)  To  determine  the  extent  of  changes 
in  use  during  the  four  seasons  of  the  year.  (4)  To 
determine  or  discover  new  uses  for  the  area,  and 
to  appraise  its  recreational  potential  for  the  future. 
(Holje-Montana) 
W72-03297 


WE  ARE  NOT  RUNNING  OUT  OF  WATER, 

G.  E.  Symons. 

Water  and  Wastes  Engineering,  Vol  7,  No.  9,  Sep- 
tember 1970,  p  E/16-E/22,  2  tab. 

Descriptors:  'Water  supply,  'Water  demand, 
'Consumptive  use,  'Water  reuse,  Population,  In- 
dustry, Agriculture,  Precipitation,  Runoff,  Rivers, 
Reservoirs,  Evapotranspiration  control. 
Identifiers:  Per  capita  use  factor,  Population  con- 
trol. 

In  approaching  the  question  of  adequate  water 
supply,  many  writers  and  speakers  have  compared 
the  total  water  needs  with  the  amount  of  water 
available  from  stream  flow.  This  comparison  has 
always  been  based  on  the  'total  withdrawal  use'  as 
defined  by  the  USGS,  with  the  available  supply 
calculated  from  stream  flow.  Unfortunately,  the 
application  of  a  nation-wide  average  value  is  not 
the  simple  answer.  The  sound  bases  for  estimates 
and  projections  include:  (1)  regional  approach  to 
avoid  national  averages;  (2)  population  growth 
rates  must  be  based  on  current  trends  rather  than 
projections  of  historical  curves;  (3)  the  terms  total 
water  use  and  'water  availability'  must  be  re-ex- 
amined and  redefined  to  avoid  confusion  with  total 
water  requirements  and  true  availability;  (4)  water 
reuse  and  salt  water  conversion  must  be  con- 
sidered; and,  (5)  the  per  capita  use  factor  for  fresh 
water  should  be  evaluated  in  terms  of  true  use  of 
consumption.  When  the  actual  consumption  of 
water  is  considered,  it  is  apparent  that  even  under 
current  population  growth  and  increases  in  per 
capita  consumption,  fresh  water  needs  for  con- 
sumptive uses  will  not  overtake  the  assured  availa- 
bility before  2015.  If  both  population  growth  and 
consumption  rates  are  controlled  to  an  average  of 
1  percent  a  year,  the  actual  water  requirements  for 
consumptive  uses  will  be  only  75%  of  the  available 
supply  in  2020.  Some  areas  of  the  country  are 
short  of  water.  The  answer  to  the  problem  of  the 
semi-arid  regions  lies  in  either  water  modification 
or  basin  transfer.  (Goessling-Texas) 
W72-03370 

6E.  Water  Law  and  Institutions 


THE  LAW  OF  WATER  IN  NEW  JERSEY: 
GROUNDWATER  -  PART  II, 

Rutgers-The  State  Univ.,  New  Brunswick,  N.J. 
Eva  H.  Hanks,  and  John  L.  Hanks. 
Rutgers  Law  Review,  Vol.  24,  No.  4,  p  621-671, 
Summer  1970.  OWRR  A-001-NJ  (4). 

Descriptors:  'Water  law,  'Water  rights,  'Legal 
aspects,  Judicial  decisions,  Overlying  proprietor, 
Riparian  rights,  Unappropriated  water,  Water 
courses  (Legal),  New  Jersey. 

Identifiers:  American  rule  of  groundwater,  Cor- 
relative rights  doctrine,  Prior  appropriation. 

Legal  aspects  of  the  use  and  allocation  of  ground- 
water in  N.J.  are  described,  including  the  physical 
situation  in  the  State,  categories  and  definitions, 
four  rules  of  law  governing  groundwater,  New  Jer- 
sey cases,  and  private  groundwater  pollution  con- 
troversies. Certain  language  in  the  trading  case 
supports  the  claim  that  New  Jersey  follows  the 


'American  rule'  of  reasonable  use;  but  there 
other  indications  that  the  correlative  rights  c 
trine  prevails.  However,  some  rule  other  t 
prior  appropriation  may  be  found  to  apply  to  trs 
porters  and  merchandisers.  Only  our  groundw; 
pollution  case  of  importance  has  been  deniec 
New  Jersey  and  in  that  case  the  court  app 
nuisance  criteria.  The  question  of  trespass 
groundwater  pollution  cases  has  not  been  fa< 
(Whipple-Rutgers) 
W72-03190 


INSTITUTIONAL  ARRANGEMENTS:  RI\ 
BASIN  COMMISSIONS,  INTER-AGENCY  CC 
MITTEES,  AND  AD  HOC  COORDINAT] 
COMMITTEES, 

National  Water  Commission,  Arlington,  Va. 
G.  W.  Hart. 

Available  from  National  Technical  Informal 
Service  as  PB-204  244,  $3.00  in  paper  copy,  $( 
in  microfiche.  Report  NWC-L-71-017,  Septem 
1971.  127  p,  14  ref,  5  append.  Legal  Studies  1 
13c,  13d, 13e. 

Descriptors:  'Institutions,  'Planning,  *Ri 
basins,  'River  basin  commissions,  Institutk 
constraints,  Inter-agency  cooperation,  Wi 
resource  development,  River  basin  developmer 
Identifiers:  Water  resources  planning  institutioi 

River  basin  commissions  and  federal-state  ad 
and   interagency   committees  are  described 
analyzed;  their  strengths  and  weaknesses  are  ei 
uated,  and  recommendations  for  improving  th 
institutions  are  made.  (Liebman-NWC) 
W72-03291 


A  STATE  OF  THE  ARTS  STUDY  OF  PUB1 
PARTICIPATION  IN  THE  WAT 

RESOURCES  PLANNING  PORCESS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natl 

Resources. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03292 


THE  NEW  ENGLAND  RIVER  BASINS  CO 
MISSION,  A  CASE  STUDY  LOOKING  IN 
THE  POSSIBILITIES  AND  DISABILITIES  Ol 
RIVER  BASIN  COMMISSION  ESTABLISH 
UNDER  TITLE  II  OF  THE  WAT 
RESOURCES  PLANNING  ACT  OF  1965, 
National  Water  Commission,  Arlington,  Va. 
H.  Ingram. 

Available  from  the  National  Technical  Infon 
tion  Service  as  PB-204  375,  $3.00  in  paper  co 
$0.95  in  microfiche.  Report  NWC-SBS-71-0 
November  1971.  64  p,  append. 

Descriptors:  'River  basins,  'Planning,  Ws 
resources  planning,  Federal  Government,  St 
Government,  River  basin  commissions. 
Identifiers:  'Joint  Federal-State  Planning  • 
ganizations,  'Inducements,  Persuasion,  Strati 
and  actions. 

'What  difference  do  River  Basin  Commissii 
make'  is  the  key  question  addressed  here,  and 
New  England  River  Basins  Commission  is  the  c 
study.  Interviews  provide  an  important  part  of 
data.  The  study  assumes  a  relationship  betw< 
what  an  organization  does  and  the  inducement 
offers  participants.  Support  for  individual  go; 
defense  of  various  missions,  avoidance  of  c< 
flict,  collection  of  information,  etc.,  are  indu 
ments  to  the  Chairman  and  staff,  federal  agenci 
states,  interest  groups  and  others.  Among  part: 
pants,  only  the  Chairman  and  staff  have  a  prim; 
stake  in  a  commission  and  a  commitment  to  m; 
it  work.  Chairmen  have  certain  limited  resoun 
to  persuade  others  to  work  through  River  Ba 
Commissions.  The  strategy  and  actions  of 
N.E.R.B.C.  reflects  the  possibilities  and  disab 
ties  present  in  such  organizations.  The  study  ci 
eludes  that  River  Basin  Commission,  with  skil 
leadership,  serve  a  facilitating  function  wh: 
links  common  interest.  (NWC) 
W72-03293 
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1ETROPOLITAN  WATER  INSTITUTIONS: 
EGAL  AND  GOVERNMENTAL  STRUCTURES 
:OR  WATER  MANAGEMENT  IN 

1ETROPOLITAN  AREAS, 

Jational  Water  Commission,  Arlington,  Va. 
>.  Delogu. 

available  from  National  Technical  Information 
lervice  as  PB-204  051,  $3.00  in  paper  copy,  $0.95 
i  microfiche.  Legal  Study  No.  16.  Report  NWC- 
.-71-016,  July  1971.  86  p. 

)escriptors:  *Cities,  'Metropolitan,  'Water 
upply,  'Institutions,  Urban  areas,  Municipalities, 
tegions.  Water  resources  development,  Waste 
isposal,  Management. 

dentifiers:  'Metropolitan  water  institutions,  *Re- 
ional  water  institutions. 

Existing  water  supply  and  waste  water  treatment 
iroblems  in  metropolitan  areas,  and  institutions 
lealing  with  them,  are  discussed.  New  approaches 
md  institutions  for  metropolitan  water  manage- 
nent  are  suggested  including  the  establishment  of 
lew  metropolitan  water  quality  control  regions, 
nassive  federal  financial  incentives,  and  direct 
ederal  assumption  of  metropolitan  water  supply 
ind  waste  water  treatment  responsibilities.  (Lieb- 
nan-NWC) 
V72-03294 


HYDROELECTRIC  POWER  POLICY, 

Manorial  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-03295 
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7A.  Network  Design 


Descriptors:  'Water  chemistry,  'Natural  streams, 
•Chemical  analysis,  'Water  analysis,  'Analytical 
techniques,  Dissolved  solids,  Electrical  con- 
ductance, Water  properties,  Conductivity, 
Biochemical  oxygen  demand. 
Identifiers:  'Natal  (South  Africa). 

A  scheme  is  proposed  for  standardizing  water 
analyses  to  make  them  directly  comparable 
despite  differences  in  TDS.  This  utilizes  the  molar 
concentrations  of  the  acids  and  bases  considered 
to  be  dissolved  in  the  water  and  leads  to  a  con- 
venient diagrammatic  representation  of  water 
analyses.  Comparison  of  Natal,  South  Africa  river 
waters  by  this  means  shows  that  they  possess  vari- 
ous features  in  common  and  can  be  grouped 
together  in  a  series  of  chlorided  waters.  Rain  water 
and  sea  water  also  fit  into  this  series,  as  do  many 
American  river  waters.  It  is  often  useful  to  con- 
sider the  probable  utility  of  the  water,  and  a  broad 
assessment  of  this  can  be  obtained  from 
knowledge  of  the  electrical  conductivity  of  the 
water  and  the  BOD.  Taking  into  account  various 
accepted  specifications  for  water  for  particular 
uses,  a  scheme  of  classification  of  waters  into  five 
classes  according  to  probable  utility  is  proposed. 
This  has  a  simple  statistical  basis  and  can  be 
adapted,  with  scant  loss  in  precision,  for  use 
where  only  a  few  samples  of  water  have  been  stu- 
died. The  classification  leads  to  a  clear  and  con- 
sistent picture  of  the  present  water  sources  of 
Natal.  (Woodard-USGS) 
W72-03168 


CHEMISTRY    OF    NATURAL   WATERS    --    V. 
HARDNESS, 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-03169 


HYDROLOGIC  ANALYSIS,  NORTH  FORK  ELK 
CREEK, 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 
Richard  Konizeski. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  607,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  16  p., 
(n.d.).  OWRR  A-008-MONT  (1). 

Descriptors:    'Hydrologic   budget,    'Streamflow, 

•Water  measurement,  'Precipitation, 

•Watersheds  (Basin),  'Hydrologic  data,  Montana, 

Networks. 

Identifiers:  'North  Fork  Experimental  Watershed 

(Mont). 

The  purpose  was  to  establish  an  instrument  net- 
work for  calibrating  the  North  Fork  Experimental 
Watershed.  The  watershed  was  previously 
designated  by  the  School  of  Forestry  as  an  out- 
door hydrologic  laboratory.  Three  major  com- 
ponents of  the  hydrologic  budget  are  emphasized 
in  this  study:  (1)  precipitation,  (2)  streamflow,  and 
(3)  groundwater  discharge.  A  network  of  twenty- 
five  rain  gages,  both  recording  and  non-recording 
were  used  to  determine  precipitation  intensity  and 
distribution.  The  isohyetal  and  arithmetic  methods 
for  areal  averaging  of  precipitation  were  com- 
pared. A  comparison  was  also  made  of  radar 
precipitation  estimates  with  the  precipitation 
records.  Three  Parshall  flumes  with  recording 
gages  were  installed  to  obtain  streamflow  records. 
The  quantity  of  groundwater  discharge  from  the 
watershed  was  determined  by  the  discharging  well 
method.  (Holje-Montana) 
W72-03145 


CHEMISTRY   OF   NATURAL    WATERS   --   VI. 
CLASSIFICATION  OF  WATERS, 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Regional  Lab. 

P.H.Kemp. 

Water  Research,  Vol  5,  No  10,  p  943-956,  October 

1971.  3  fig,  5  tab,  18ref. 


DETERMINATION  OF  THE  PERMEABILITY 
COEFFICIENT  OF  PEAT  SOIL  (OB 
OPREDELENII  KOEFFITSIYENTA  FIL'TRAT- 
SII  TORFYANOY  POCHVY), 

Moskovskii        Inzhenerno-Stroitelnyi        Institut 

(USSR). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-03243 


UNITED  STATES  COAST  GUARD  OCEANO- 
GRAPHIC  SENSOR  STUDY.  VOLUME  VI.  TEST 
REQUIREMENTS  FOR  OCEANOGRAPHIC 
AND  METEOROLOGICAL  SENSORS, 

Texas  Instruments,  Inc.,  Dallas. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03282 


UNITED  STATES  COAST  GUARD  OCEANO- 
GRAPHIC SENSOR  STUDY.  VOLUME  II. 
STATE-OF-THE-ART  OF  OCEANOGRAPHIC 
AND  METEOROLOGICAL  SENSORS, 

CATALOG, 

Texas  Instruments,  Inc.,  Dallas. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-03286 


UNITED   STATES   COAST   GUARD   OCEANO- 
GRAPHIC     SENSOR      STUDY.      VOLUME      I. 
STATE-OF-THE-ART     OF     OCEANOGRAPHIC 
AND  METEOROLOGICAL  SENSORS,  TUTORI- 
AL DISCUSSION, 
Texas  Instruments,  Inc.,  Dallas. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-03287 


7B.  Data  Acquisition 


Limnol Oceanog.  16(1):  114-120.  Illus.  1971. 
Identifiers:  Benthic,  Invertebrates,  Method,  Sam- 
pler, Sampling,  Streams,  Subsurface,  Surface. 

A  new  subsurface  sampling  technique  for  collect- 
ing macroin vertebrates  in  gravel  bottom  streams  is 
described.  The  cylinder  sampler  collects  all  spe- 
cies whose  presence  is  indicated  by  a  Surber  sam- 
pler, but  the  percentage  composition  of  the  popu- 
lation sampled  is  different.  With  this  method,  a  far 
larger  number  of  benthic  invertebrates  is  obtained 
making  it  possible  to  reduce  the  number  of  sam- 
ples to  10  or  less  and  yet  obtain  estimates  within 
20%  of  the  true  mean  of  the  benthic  invertebrate 
population  inhabiting  the  top  of  17.5  cm  of  sub- 
strate.--Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03049 


RESULTS  OF  APPLICATION  OF  HEAVY 
WATER  (D20)  BY  SOVIET  AND  FOREIGN 
RESEARCHERS  IN  THEIR  STUDY  OF  WATER 
IN  PLANTS,  CLAY  MINERALS  AND  SOIL  (OB 
OPYTE  PRIMENENIYA  TYAZHELOY  VODY 
(D20)  SOVETSKIMI  I  ZARUBEZHNYMI  ISS- 
LEDOVATELYAMI  PRI  IZUCHENII  VLAGI  V 
RASTENIYAKH,  GLINISTYKH  MINERALAKH 
I  POCHVE), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

V.  Ya.  Bondareva. 

Pochvovedeniye,  No  3,  p  137-143,  March  1971.  2 
tab,  34  ref . 

Descriptors:  'Reviews,  'Publications,  'Foreign 
research,  'Soil-water-plant  relationships,  'Heavy 
water,  Deuterium,  Tracers,  Tagging,  Soils,  Soil 
water  movement,  Water  properties,  Diffusion, 
Plants,  Plant  physiology,  Root  systems,  Nutrients, 
Mineralogy,  Clay  minerals,  Analytical  techniques. 
Identifiers:  'USSR,  Water  behavior,  Water 
exchange,  Labeling,  Diffusion  coefficients,  Inter- 
ferometers. 

Results  of  a  number  of  Soviet  and  foreign  in- 
vestigations conducted  in  the  1950's  and  1960's  on 
the  use  of  heavy  water  (D20)  as  a  tracer  to  study 
the  behavior  of  natural  water  in  soil,  plants,  and 
clay  minerals  are  briefly  reviewed.  The  reason  for 
using  heavy  water  as  a  tracer  lies  in  its  peculiar 
properties:  (1)  it  is  easily  determined  quantitative- 
ly at  very  low  concentrations;  (2)  it  is  not  selec- 
tively adsorbed  by  the  soil;  and  (3)  it  does  not 
produce  insoluble  compounds.  Its  experimental 
use  as  a  tracer  in  various  branches  of  the  natural 
sciences,  including  biology,  medicine,  chemistry, 
hydrogeology,  and  geology,  may  have  future  ap- 
plication and  deserves  careful  study  both  from  the 
methodological  and  practical  standpoint.  Use  of 
heavy  water  will  permit  more  detailed  investiga- 
tions of  the  behavior  of  water  in  the  soil  and  of 
such  genetic  problems  as  exchange  capacity  of  the 
soil  and  the  behavior  of  readily  soluble  salts  in  it. 
(Josef  son-USGS) 
W72-03070 


DIRECTIONAL  SPECTRA  FROM  WAVE-GAGE 
ARRAYS 

California'  Univ.,   Berkeley.   Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03085 


WAVE     FORECASTING      FOR     THE      WEST 
COAST  OF  INDIA, 

Karnataka  Regional  Engineering  Coll.,  Surathkal 

(India).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03089 


SUBSURFACE  AND  SURFACE  SAMPLING  OF 
BENTHIC  INVERTEBRATES  IN  TWO 
STREAMS, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
D.  S.  Radford,  and  R.  Hartland-Rowe. 


COMPILATION  OF  OCEAN  AND  LAKE  WAVE 
STATISTICS, 

Coastal  Engineering  Group,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03090 
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MACRO-TURBULENCE  FROM  WEND  WAVES, 

Tri-State  College,  Angola,  Ind.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03091 


ENERGY  LOSSES  UNDER  WAVE  ACTION, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03093 


HORIZONTAL  WATER  PARTICLE  VELOCITY 
OF  FINITE  AMPLITUDE  WAVES, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03096 


A     SYSTEM     FOR     MEASURING     ORBITAL 
VELOCITIES  IN  WAVES, 

Pan  American  Petroleum  Corp.,  Tulsa,  Okla. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-03097 


WATER  SURFACE  TEMPERATURE  MEA- 
SUREMENT USING  AIRBORNE  INFRARED 
TECHNIQUES, 

Barnes  Engineering  Co.,  Stanford,  Conn.  Remote 

Sensing  Dept. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03127 


DATA         PREPARATION         FOR         WATER 
RESOURCE  STUDIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  02H. 
W72-03129 


A  SUBMERSIBLE  SELF-CONTAINED  WATER 
QUALITY  METER, 

Plessey  Co.,  Ltd.,  Ilford  (England).  Environmen- 
tal Sensor  Div. 

For  primary  bibliographic  entry  see  Field  02H. 
W72-03130 


UNDERWATER    TIME-LAPSE    MOTION    PIC- 
TURE SYSTEMS, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03157 


THE  APPLICATION  OF  GEOPHYSICAL  IN- 
STRUMENTS AND  PROCEDURES  TO  GROUND 
WATER  EXPLORATION  AND  RESEARCH, 

Montana  Univ.,  Bozeman.  Joint  Water  Resources 
Research  Center. 
John  P.  Marshall. 

Montana  Water  Resources  Research  Center,  Ter- 
mination report  (1971).  5.  OWRR  A-013-MONT 
(1). 

Descriptors:  *Groundwater,  'Seismograph,  'Re- 
sistivity, 'Geologic  conditions,  'Aquifer  instru- 
mentation. 

There  are  many  types  of  portable  and  mobile  in- 
struments that  may  be  utilized  in  the  exploration 
for  ground  water.  Portable  instruments  checked 
were  a  Terrascout  (oscilloscope-type)  seismo- 
graph and  resistivity  equipment.  Optimum  condi- 
tions for  successful  use  of  these  instruments  relate 
to  shallow,  well  defined  layers  of  rock  or  earth 
material  and  to  relatively  pure  ground  water  for  re- 
sistivity studies.  Where  surface  over-burden  has 
similar  seismic  velocity  to  an  underlying  shale 
bedrock  and  the  ground  water  is  low  in  resistance, 
neither  instrument  gives  good  results.  In  any 
event,  a  knowledge  of  geologic  conditions  is  ad- 
visable or  necessary,  and  instruments  should  be 


check-operated  under  known  conditions  at  first. 
Large  mobile  seismic  equipment  is  useful  in  deter- 
mining the  potential  volume  of  a  ground-water 
reservoir  but  will  not  give  any  determination  of 
whether  the  reservoir  (aquifer)  will  or  will  not 
yield  useable  amounts.  Seismic  refraction  shots  in 
the  upper  Silver  Bow  (Butte)  Valley  of  Montana, 
when  correlated  with  a  gravity  profile,  proved  the 
fault  block  nature  of  the  valley  and  showed  a  max- 
imum depth  of  880  feet  to  bedrock.  Results  of  the 
study  utilizing  a  large  seismograph  were  not  con- 
clusive, because  the  study  was  terminated  before  a 
combination  of  refraction  and  reflection  shots  was 
attempted.  (Holje-Montana) 
W72-03185 


THE  CSnt  'DOORSTOPPER'  AND  TRIAXIAL 
ROCK  STRESS  MEASURING  INSTRUMENTS, 

National  Mechanical  Engineering  Research  Inst., 

Pretoria  (South  Africa). 

For  primary  bibliographic  entry  see  Field  08E. 

W72-03199 


APPLICATION    OF    INSTRUMENTATION    TO 
EARTH  DAMS, 

Rofe,  Kennard  and  Lapworth,  London  (England). 
For  primary  bibliographic  entry  see  Field  08D. 
W72-03202 


NEW    METHOD    FOR    DETERMINATION    OF 
TENSILE  STRENGTH  OF  SOILS, 

Lehigh  Univ.,  Bethlehem,  Pa. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-03209 


ESTIMATING    EUTROPHIC    POTENTIAL    OF 
POLLUTANTS, 

Monsanta  Co.,  St  Louis,  Mo;  and  Washington 

Univ.,  St  Louis,  Mo.  Dept.  of  Environmental  and 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03218 


LYSIMETER     METHOD     OF     DETERMINING 
THE  PERMEABILITY  COEFFICIENT  OF  MAN- 
TLE    LOAM     (LIZIMETRICHESKIY     METOD 
OPREDELENIYA       KOEFFITSIYENTA       FIL'- 
TRATSII  POKROVNYKH  SUGLINKOV), 
Ministerstvo  Geologii,  Tashkent  (USSR). 
For  primary  bibliographic  entry  see  Field  02G. 
W 72-03 244 


AN  INSTRUMENT  FOR  MEASURING  THE 
ELECTRICAL  CONDUCTIVITY  OF  SEA 
WATER  FROM  SHIPBOARD, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

V.  A.  Aranson,  Yu.  M.  Gusev,  and  B.  V. 

Shekhvatov. 

Oceanology  (USSR),  Vol  11,  No  2,  p  258-262, 

November  1971.  5  fig,  2  tab. 

Descriptors:  'Instrumentation,  'Electrical  con- 
ductance, 'Conductivity,  'Sea  water,  'Measure- 
ment, Fluctuation,  Electrodes,  Waves  (Water), 
Water  temperature,  Turbulence,  Ships. 
Identifiers:  'USSR,  'Black  Sea,  'Electrical  con- 
ductivity. 

In  1968  the  Experimental  Engineering  Section  of 
the  P.P.  Shirshov  Institute  of  Oceanology,  USSR 
Academy  of  Sciences,  developed  and  built  an  in- 
strument to  measure  the  average  value  and  fluc- 
tuations of  electrical  conductivity  of  sea  water. 
The  measurement  range  is  10-40%  at  temperatures 
of  0-30  deg  C  and  depths  to  500  m.  Measurements, 
which  can  be  made  with  the  ship  at  drift  or  un- 
derway, make  it  possible  to  obtain  profiles  of  the 
conductivity  fluctuation  field  over  large  areas.  The 
technical  characteristics  of  the  conductivity-mea- 
suring instrument  permit  conductivity  variations  in 
space  and  time  to  be  studied  to  the  smallest  scales 
of  2  cm  and  0.005  sec,  respectively.  The  spatial 


resolution  may  be  further  improved  by  decreasin, 
the  electrode  size.  Experimental  tests  in  the  Blacl 
Sea  in  1968  showed  that  the  electrical  conductivit; 
field  in  the  upper  100-m  layer  was  complex:  th> 
vertical  gradients  varied  with  depth,  and  th 
horizontal  structure  of  the  field  had  weakly  corre 
lated  inhomogeneities  with  linear  dimensions  o 
2.5  cm  to  3  m  and  10-15  m.  The  vertical  gradient 
are  apparently  attributable  to  small-scale  turbu 
lence,  while  the  fluctuations  seemingly  stem  froi 
internal  waves.  (Josefson-USGS) 
W72-03245 


THE  ACCURACY  OF  ESTIMATES  OF  AREA 
MEAN  RAINFALL, 

Otago  Univ.,  Dunedin  (New  Zealand)  Dept.  c 

Geography. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-03261 


A  NEWLY  DEVELOPED  GROUNDWATE 
LYSIMETER  FOR  MEASURIN 

EVAPOTRANSPIRATION    FROM    DIFFEREN 
GROUNDWATER      LEVELS     IN     A      SMAL 
CATCHMENT  AREA   OF  THE   NORTH   GEI 
MAN  COASTAL  REGION, 
Kiel  Univ.  (West  Germany). 
U.  Schendel. 

In:  Symposium  on  the  Results  of  Research  c 
Representative  and  Experimental  Basins,  Wellin, 
ton,  New  Zealand,  December  1-8,  1970;  Intern 
tional  Association  of  Scientific  Hydrology  Pubi 
cation  No  96,  p  639-645,  1970.  1  fig,  1  tab,  5  ref . 

Descriptors:  'Evapotranspiration,  'Groundwate 
'Lysimeters,  Evaporation,  Flood  plains,  Percol 
tion,  Infiltration,  Water  balance,  Surface-groun 
water  relationships. 
Identifiers:  'Groundwater  lysimeter. 

A  new  groundwater  lysimeter  allows  the  measur 
ment  of  evapotranspiration  from  the  groundwat 
table  and  the  capillary  zone  just  above  the  groun 
water  down  to  a  depth  of  180  cm.  Two  groun 
water  lysimeters  planted  with  grass  were  used 
determine  the  water  balance  of  a  small  catchme 
area  of  the  north  German  coastal  region  borderii 
the  North  Sea.  Evapotranspiration  from  s< 
moisture  and  the  groundwater  was  determin 
separately.  The  groundwater  table  in  the  lysim 
ters  was  adjusted  to  the  natural  groundwater  tab] 
With  799  mm  of  rainfall,  total  evapotranspiratii 
amounted  to  520  mm,  of  which  289  mm  (56  p< 
cent)  accounted  for  withdrawal  from  the  si 
moisture  zone  and  231  mm  (44  percent)  from  t 
groundwater  and  the  capillary  zone.  At  the  sar 
time  water  balance  of  the  total  catchment  area  w 
determined.  (See  also  W72-03247)  (Knapp-USG! 
W72-03277 


A  RATIONAL  APPROACH  TO  GROUN 
WATER  INVESTIGATIONS  IN  REPRESENT 
TIVE  BASINS, 

Department  of  Energy,  Mines  and  Resources,  ( 

tawa  (Ontario).  Inland  Waters  Branch. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-03279 


DETERMINATION  OF  UREA  IN  BLOOD  Ar 
URINE  WITH  A  UREA-SENSITIVE  ELE 
TRODE, 

Louisiana  State   Univ.,   New  Orleans.   Dept. 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72  -03288 


APPLICATIONS  OF  RADIOISOTOPES  Al 
RADIATION  SOURCES  IN  INDUSTRY,  RAD1 
TION  PROCESSING  AND  HYDROLOGY  -  CI 
RENT  STATUS  IN  INDIA, 

Bhabha  Atomic  Research  Centre,  Trombay  ( 

dia). 

V.  K.  Iya,  A.  C.  Eapen,  and  K.  Krishnamurthy. 
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RESOURCES  DATA— Field  07 
Evaluation,  Processing  and  Publication— Group  7C 


Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/539,  $3.00  per  copy, 
(0  95  microfiche.  Report  A/CONF.49/P/539,  May 
1971,  20  p.  2  fig,  1  tab,  29  ref. 

Descriptors:  'Radioactive  isotopes,  'Radioactive 
dating,  'Tagging,  'Tracers,  'Tracking  techniques, 
•Water  pollution  sources,  Public  health,  Waste 
dilution,  Water  pollution,  Water  quality  control, 
Hydrology,  Water  quality.  Water  treatment,  Sub- 
surface waters,  Coasts,  Harbors,  Pollutant 
identification,  Waste  treatment,  Tritium,  Carbon. 
Identifiers:  Pollution  parameters,  Concentration, 
Quantification,  Silicon. 

Radioisotope  tracer  techniques  have  been  used  in 
India  on  a  wide  scale  to  study  and  solve  a  number 
of  problems  in  the  field  of  hydraulics  and  hydrolo- 
gy. The  studies  were  carried  out  mainly  to  obtain 
specific  information  and  understanding  of  the 
problem  or  process  in  question  rather  than  to  ex- 
amine the  full  scope  of  the  technique.  However, 
where  existing  methods  proved  unsatisfactory, 
methods  were  developed  to  extend  the  use  of  ac- 
cepted techniques.  The  investigations  carried  out 
to  study  the  movement  of  sediment  transport,  the 
seepage  in  dams  and  canals,  and  flow  measure- 
ment in  turbines  and  turbulent  streams  are  briefly 
summarized.  Besides  the  nuclear  techniques 
aimed  at  solving  localized  hydrological  problems, 
considerable  effort  has  been  made  to  develop  and 
use  isotope  techniques  in  dating  ground  waters  and 
studying  the  distribution  of  bomb-tritium  and  the 
cosmic  carbon-14  and  silicon-32.  (Houser-ORNL) 
W72-03316 


PROGRESS  IN  APPLICATION  OF  NUCLEAR 
TECHNIQUE  IN  GEOPHYSICS,  MINING,  AND 
HYDROLOGY  IN  POLAND, 

Institute  of  Nuclear  Physics,  Krakow  (Poland); 
and  Institute  of  Nuclear  Techniques,  Krakow  (Po- 
land). 

J.  A.  Czubek,  T.  Florkowski,  J.  Niewodniczansk, 
and  K.  Przewlock. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/334.  $3.00  per  copy, 
$0.95  microfiche.  Report  A/CONF.49/P/334,  May 
1971,  28  p.  11  fig,  85  ref. 

Descriptors:  'Hydrologic  aspecs,  'Hydrologic  cy- 
cle, 'Reservoir  leakage.  Seepage,  Transportation, 
Hydrology,  Minerology,  Well  logging,  Boreholes, 
Density,  Physical  properties,  Analytical 
techniques. 

Identifiers:  Mineral  resources,  Radiometric  analy- 
sis, Hydrotechnic  construction. 

A  number  of  radioisotope  methods  are  in  routine 
use  in  hydrology  and  hydrotechnic  construction. 
Improvement  here  is  marked  by  development  of 
new  instruments  and  better  planning  and  in- 
terpretation of  tracer  investigations  based  also  on 
theoretical  considerations.  Environmental  isotope 
methods  in  hydrology  are  marked  by  their  first  ap- 
plications. Progress  also  has  been  made  in  applica- 
tion of  nuclear  techniques  in  the  mining  industry. 
Among  other  uses  of  radioisotope  methods  are 
studying  leakage  from  water  reservoirs,  mining 
back  fill  installation  hydrotransportation  parame- 
ters and  determination  of  the  density  patterns  in 
pipe  cross  sections.  Still  other  uses  include 
prospecting  and  development  of  mineral 
resources,  bore-hole  logging  and  various  radiomet- 
ric methods  of  analysis.  (Houser-ORNL) 
W72-03318 


APPLICATION  OF  STABLE  AND  RADIOAC- 
TIVE ISOTOPES  TO  HYDROLOGY  AND  SEDI- 
MENTOLOGY, 

Commissariat  a  l'Energie  Atomique,  Saclay 
(France).  Centre  d'Etudes  Nucleaires;  and  Com- 
missariat a  l'Energie  Atomique,  Grenoble 
(France).  Centre  d'Etudes  Nucleaires. 
E.  Roth,  L.  Merlivat,  G.  Courtois,  R.  Cornuet,  and 
J.  Guizerix. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/634,  $3.00  per  copy, 


$0.95  microfiche.  Report  A/CONF.49/P/634,  July 
1971,  14  p. 

Descriptors:  'Radioactive  tracers,  'Stable 
isotopes,  'Radioisotopes,  'Tracking  techniques, 
'Movement,  Path  of  pollutants,  Hydrology,  Sedi- 
ment transport,  Deposition  (Sediments),  Sedimen- 
tation rates,  Sediment  distribution,  Marking 
techniques,  Interfaces,  Saline  water-Freshwater 
interfaces,  Measurement,  Instrumentation,  Triti- 
um. 

Identifiers:  Elements  and  isotopes,  Parameter 
identification,  Isotopic  balance,  Concentration. 

The  use  of  radioactive  tracers  in  sedimentary 
dynamics  began  in  France  more  than  15  years  ago. 
Since  1965,  special  attention  has  been  given  to 
developing  this  promising  technique  into  a  routine 
procedure.  This  has  required  that  all  critical 
aspects,  whether  of  a  fundamental  or  a  technical 
nature,  be  thoroughly  examined.  Conclusions  re- 
ported here  concern  stable  isotopes  in  hydrology, 
applications  of  the  measurement  of  tritium  of  a 
thermonuclear  origin,  and  the  application  of  artifi- 
cial tracers.  (Houser-ORNL) 
W72-03319 


HYDROLOGICAL  ISOTOPIC  TECHNIQUES 
FOR  THE  STUDY  OF  WATER  RESOURCES  IN 
MEXICO, 

Universidad  Nacional  Autonoma  de  Mexico,  Mex- 
ico City.  Nuclear  Lab.;  and  Comision  Nacional  de 
Energia  Nuclear,  Mexico  City. 
L.  Galvez,  M.  Navarrete,  and  B.  Andreu. 
Available  from  the  National  Technical  Informa- 
tion Service  as  A  CONF  49/P/790,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report 
A/CONF.49/P/790,  June  1971 . 4  p,  3  ref. 

Descriptors:  'Mexico,  'Geographical  sections, 
♦Resource  development,  'Hydrologic  aspect, 
'Non-structural  alternatives,  'Radioisotopes, 
Aquifer  characteristics,  Transmissivity,  Porosity, 
Permeability,  Porous  media,  Flow,  Underflow, 
Radioactive  dating,  Recharge. 
Identifiers:  Charge  time. 

Only  a  small  section  of  Mexico  is  adequately  sup- 
plied with  good  water  resources.  Isotopic 
techniques  are  used  to  characterize  aquifiers  and 
may  be  used  to  determine  important  parameters 
such  as  porosity  and  soil  transmission  coeffi- 
cients, direction  and  velocity  of  the  waters,  inter- 
connection of  aquifiers,  and  age  of  the  aquifiers. 
The  geohydrological  research  is  necessary  in  arid 
zones  and  may  supply  informative  conclusions 
about  the  size  and  charge  time  of  underground 
resources.  (Houser-ORNL) 
W72-03329 


TREATMENT  OF  MICRONEKTON  COLLEC- 
TIONS, 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,    Noumea    (New    Caledonia).    Centre 
Orstom  de  Noumea. 
A.  Michel,  and  R.  Grandperrin. 
Mar  Biol  (Berlin).  8  (3):  238-242.  Illus.  1971.  En- 
glish summary. 

Identifiers:  Collections,  Grill,  Method,  Micro, 
Nekton. 

This  paper  deals  with  some  mechanical  treatments 
of  micronektonic  samples  which  enable  easier 
sorting  into  taxa.  At  sea,  it  is  only  possible  to  hose 
the  net  intensively  before  being  brought  on  board 
ship;  organisms  are  then  washed  into  a  bucket,  the 
bucket  emptied,  and  the  samples  preserved  in  a 
10%  buffered  formaldehyde  solution.  A  laboratory 
method  for  sorting  gelatinous  organisms  based  on 
differential  specific  gravity  is  described.  The 
sorter  consists  of  a  cylinder  1.60  m  high,  supplied 
with  running  water.  The  remaining  fraction  is  then 
sorted  into  3  size  groups.  The  device  consists  of  a 
set  of  grills  made  from  equidistant  glass  rods, 
through  which  organisms  are  sieved  by  the 
reciprocating  motion  of  the  grills  into  a  large  jar 
filled  with  running  water.  As  this  method  results  in 


higher  sorting  efficiency,  it  is  recommended  that 
further  research  be  made  in  this  direction. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-03385 


A  QUANTITATIVE  PLANKTON  SAMPLER, 

Institute      of     Marine      Research,      Stockholm 
(Sweden). 
Hans  Ackefors. 

Oikos.  22(1):  114-1 18.  Illus.  1971. 
Identifiers:  Distribution,  Phyto,  Plankton,  Quan- 
titative, Sampler,  Zoo. 

A  new  construction  of  a  plankton  sampler  for 
ecological  studies  is  described.  The  capacity  of  the 
sampler  is  23  1.  The  vertical  distribution  of 
zooplankton  is  fixed  levels  in  the  water  column 
can  be  studied.  The  sampler  can  be  used  in  shallow 
as  well  as  deep  waters.  As  the  sampler  is  provided 
with  a  bag  net  the  water  is  filtered  before  the  sam- 
ple is  taken  on  board.  This  makes  the  sampler  light 
enough  to  be  handled  by  1  man  in  a  small  boat  with 
the  help  of  a  handwinch.  The  greatest  attention  has 
been  paid  to  the  mechanical  construction  of  the 
closing  device.  The  sampler  can  easily  be  modified 
to  take  water  samples  for  chemical  or  phytoplank- 
ton  studies. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03386 

7C.  Evaluation,  Processing  and 
Publication 


DEPTH   TO   BASE   OF   POTABLE   WATER  IN 
THE  FLORIDAN  AQUIFER, 

Geological  Survey,  Tallahassee,  Fla. 

H.  Klein. 

Florida  Department  of  Natural  Resources,  Bureau 

of  Geology  Map  Series  No  42,  1971.  1  Sheet,  1 

map,  38  ref. 

Descriptors:  'Potable  water,  'Aquifers,  'Florida, 
Maps,  Hydrologic  data,  Saline  water-freshwater 
interface,  Artesian  wells,  Potentiometric  level, 
kecharge  wells,  Desalination,  Irrigation  wells, 
Water  pollution  sources.  Water  users,  Planning, 
Geologic  control. 
Identifiers:  'Floridan  aquifer,  Water  atlas. 

A  folded  map  of  Florida  scaled  about  110  mi  per 
inch  shows  by  contours  and  color  the  approximate 
depth  to  the  base  of  potable  water  in  the  Floridan 
aquifer;  a  short  text  describes  the  information  on 
the  map  and  summarizes  the  hydrologic  condi- 
tions. The  data  used  in  preparing  the  map  were  ob- 
tained from  completed  and  ongoing  hydrologic 
studies  of  selected  counties,  river  basins,  and 
other  geographic  and  hydrologic  units  in  Florida. 
The  Floridan  aquifer  is  the  principal  source  of 
fresh  groundwater  in  central  and  northern  Florida. 
The  fresh-water  section  in  the  aquifer  is  thickest  in 
central  Florida,  in  the  Jacksonville  area,  in  an  area 
west  of  Daytona  Beach,  and  along  the  northern 
tier  of  counties.  Major  areas  of  saline-water  con- 
tamination are  southern  Florida,  much  of  the  east 
coast,  and  areas  adjacent  to  the  St.  Johns  and 
Peace  Rivers.  Recently  the  Floridan  aquifer  has 
been  considered  as  a  source  of  water  for  desalina- 
tion in  southern  Florida  and  the  Keys,  as  a  storage 
reservoir  for  surplus  water  during  rainy  seasons, 
and  as  a  receptacle  for  injection  of  certain  waste 
effluents  in  areas  and  at  depths  where  the  water  is 
highly  mineralized.  The  map  portraying  the  bottom 
of  potable  water  will  be  useful  to  water  manage- 
ment agencies  in  planning  for  the  protection  and 
full  utilization  of  the  aquifer.  (Lang-USGS) 
W72-02953 


COMPUTER  APPLICATIONS  IN  HYDROLOGY. 

Corps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
gineering Center. 

Proceedings  of  Seminar  on  Computer  Applications 
in  Hydrology,  Corps  of  Engineers  Hydrologic  En- 
gineering Center,  February  23-25,  1971,  Davis, 
California.  204  p. 
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Field  07— RESOURCES  DATA 

Group  7C— Evaluation,  Processing  and  Publication 


Descriptors:  'Data  processing,  'Hydrologic  data, 
♦Computer  programs,  *Conferences,  "Hydrology, 
Computer  models,  Numerical  analysis,  Simulation 
analysis,  Systems  analysis,  Input-output  analysis, 
Streamflow,  Floods,  Flood  control,  Backwater, 
Flood  protection. 
Identifiers:  *U  S  Army  Corps  of  Engineers. 

Sixteen  papers  that  were  presented  at  the  Seminar 
on  Computer  Applications  in  Hydrology  in  Davis, 
California,  February  23-25,  1971,  by  the  U.S. 
Army  Corps  of  Engineers  are  compiled  in  this  re- 
port. Experiences  and  views  are  included  on  such 
subjects  as:  Case  studies  of  unique  applications  of 
the  computer  for  solving  hydrologic  engineering 
problems;  Critiques  of  past  use  and  misuse  of 
computer  programs  for  solving  hydrologic  en- 
gineering problems;  Areas  where  generalized  pro- 
grams are  sorely  needed;  Methods  for  managing 
input  data  or  for  analyzing,  summarizing,  and 
presenting  results  of  computer  analyses;  Docu- 
mentation of  programs;  and  The  role,  and 
philosophy  of  development,  of  generalized  com- 
puter programs.  The  views  and  conclusions  ex- 
pressed are  those  of  the  individual  seminar  partici- 
pants and  are  not  intended  to  modify  or  replace  of- 
ficial guidance  or  directives  such  as  Engineer 
Regulations,  Manuals,  Circulars,  or  Technical 
Letters  issued  by  the  Office  of  the  Chief  of  En- 
gineers. (Woodard-USGS) 
W72-02958 


GLACIER  MAPS  OF  CANADA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
W.  E.  S.  Henoch,  and  A.  Stanley. 
Journal   of   Glaciology,   Vol   9,   No   55,   p    149, 
February  1970.  1  ref. 

Descriptors:  *Maps,  *Glaciers,  'Glaciation,  Arc- 
tic, Mapping,  International  Hydrological  decade. 
Identifiers:  'Canada. 

Glaciological  research  in  Canada  received  new  im- 
petus in  1965  with  the  organization  of  the  Interna- 
tional Hydrological  Decade.  One  of  the  immediate 
requirements  of  research  was  for  a  small-scale 
map  showing  the  distribution  of  glaciers  in 
Canada,  with  indication  of  source  of  information. 
This  type  of  map  is  essential  in  the  selection  of 
areas  for  further  study  and  in  the  preparation  of  a 
glacier  inventory.  To  meet  this  requirement,  a  se- 
ries of  seven  maps  was  produced  at  scale 
1:1,000,000.  Three  of  the  maps  cover  the  Canadian 
Cordillera  while  the  other  four  cover  the  Arctic 
islands  and  northern  Labrador.  On  each  map,  the 
Canadian  National  Topographic  System  grid  has 
been  superimposed  to  aid  reference  to  source 
maps.  The  date  and  the  scale  of  all  source  maps 
are  listed  on  the  reverse  of  the  map.  Copies  of  the 
series  may  be  obtained  at  50  cents  each  from  the 
Map  Distribution  Office,  Department  of  Energy, 
Mines  and  Resources,  Ottawa,  Ontario,  Canada. 
(Knapp-USGS) 
W72-02966 


DIRECTIONAL  SPECTRA  FROM  WAVE-GAGE 
ARRAYS, 

California   Univ.,   Berkeley.   Dept.   of  Civil   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03085 


EQUILIBRIUM  RANGE  SPECTRA  IN  SHOAL- 
ING WATER, 

Kyushu  Univ.,  Fukuoka  (Japan). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03086 


DATA         PREPARATION         FOR         WATER 
RESOURCE  STUDIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  02H. 
W72-03129 


FLOOD  OF  JANUARY  1969  NEAR  AZUSA  AND 
GLENDORA,  CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 
F.  W.  Giessner,  and  M.  Price. 
U.  S.  Geol  Survey,  Washington,  D  C  20242  Price 
$1.00.  Geological  Survey  Hydrologic  Investiga- 
tions Atlas  HA-424,  1  sheet,  1971.  Text,  6  fig,  1 
map,  2  ref. 

Descriptors:  *Floods,  *Flood  damage,  'Stream- 
flow,  'Peak  discharge,  'California,  Flood  control, 
Flood  forecasting,  Historic  flood,  Floodways,  Ru- 
noff, Stream  gages,  Small  watersheds. 
Identifiers:  'Azusa-Glendora  area  (Calif), 
Hydrologic  atlas,  Intermediate  regional  flood. 

Flooding  and  severe  debris  flows  occurred  in  the 
Azusa  and  Glendora,  California  area  in  January 
1969  as  a  result  of  heavy  storms.  The  approximate 
areas  inundated  by  overflows  from  small  basins 
east  of  the  San  Gabriel  River  are  described  in  this 
atlas.  The  inundation  map  and  graphs  show  the 
results  of  analyses  of  data  on  the  extent  and 
frequency  of  the  floods.  This  highly  developed  and 
densely  populated  area  lies  in  the  foothills  of  the 
San  Gabriel  Mountains  of  southern  California, 
about  20  miles  east  of  Los  Angeles.  The  basins  are 
small  and  the  channels  are  steep.  Little  Dalton 
Creek  (Washington)  is  the  principal  flood-control 
channel  in  the  report  area.  This  concrete-lined 
channel  carries  all  floodflow  and  debris  without 
overflow.  The  peak  discharge  of  13,000  cfs  at  Fish 
Creek  near  Duarte,  January  25,  1969,  was  nearly 
six  times  that  of  December  29,  1965,  the  previous 
maximum  flow  of  record.  The  flood  of  January 
1969  has  a  recurrence  interval  greater  than  70 
years,  and  perhaps  greater  than  100  years. 
(Woodard-USGS) 
W72-03152 


SYMPOSIUM  ON  THE  RESULTS  OF 
RESERACH  ON  REPRESENTATIVE  AND  EX- 
PERIMENTAL BASINS. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-03247 


SIMULATION  OF  THE  WATER  MOVEMENT 
IN  THE  HUPSELSE  BEEK  WATERSHED, 

Ceskoslovenska  Akademie  Ved,  Prague.  Inst,  of 

Hydrodynamics. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03254 


REPRESENTATIVE      AND      EXPERIMENTAL 
BASINS  AS  DISPERSED  SYSTEMS, 

Agricultural    Research    Service,    Beltsville,    Md. 

Hydrograph  Lab. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03256 


OPTIMIZATION    OF    A     RAINFALL-RUNOFF 
MODEL  FOR  AN  ARID  ZONE  CATCHMENT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Land 

Research. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03257 


BOUGHTON'S  DAILY  RAINFALL-RUNOFF 
MODEL  MODIFIED  FOR  THE  BRENIG 
CATCHMENT, 

For  primary  bibliographic  entry  see  Field  02A. 
W 72-03258 


PRELIMINARY  SURFACE  WATER  RESOURCE 
PREDICTION  IN  THE  UPPER  TAIERI  RIVER 
BASIN, 

Ministry    of    Works,    Dunedin    (New    Zealand). 

Water  and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03259 


THE  USE  OF  PRINCIPAL  COMPONENT  FAC- 
TOR ANALYSIS  TO  ESTABLISH  THE 
UNIFORMITY  OF  A  HYDROLOGICAL  RE. 
GION  IN  NORTHLAND,  NEW  ZEALAND, 

Ministry  of  Works,  Water  and  Soil  Div.  Welling 

ton  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  02 A. 

W72-03260 


NEGATIVELY    SKEWED    DISTRIBUTION    OI 
RUNOFF, 

Toronto  Univ.  (Ontario).  Dept.  of  Mechanical  En 

gineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03262 


ESTIMATION        OF       THE       STATISTICA1 
CHARACTERISTICS  OF   SOME   EVENTS   Or 
THE     BROUNDS     OF     THE     INFORMATIOr 
GAINED    FROM    SOME   OBSERVATIONS   Ol 
OTHER  CORRELATED  PHENOMENA, 
Technical  Univ.  of  Warsaw  (Poland). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-03263 


A  MARKOV  CHAIN  MODEL  FOR  RAINFAL1 
GENERATION, 

Auckland  Univ.  (New  Zealand).  School  of  Ei 

gineering. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-03264 


DIFFICULT  PROBLEMS  ABOUT  SMALL  EX 
PERIMENTAL  BASINS  AND  NECESSITY  Ol 
COLLECTING  INFORMATION  ON  LARG 
BASINS, 

National  Research  Center  for  Disaster  Preventior 

Tokyo  (Japan). 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03268 


RESEARCH  RESULTS  FROM  MARMO 
CREEK  EXPERIMENTAL  WATERSHED,  Al 
BERTA,  CANADA, 

Canadian  Forestry  Service,  Calgary  (Alberta). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-03269 


THE  TRANSFER   VALUE  OF  INFORMATIO 
COLLECTED  ON  REPRESENTATIVE  BASINS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03275 


DIGITAL  EVENT  RECORDERS  FO 
REPRESENTATIVE  AND  EXPERIMENTA 
BASINS, 

Ministry  of  Works,  Wellington  (New  Zealand). 
A.  Chandler,  and  J.  E.  Patterson. 
In:  Symposium  of  the  Results  of  Research  c 
Representative  and  Experimental  Basins,  Wellin 
ton,  New  Zealand,  December  1-8,  1970;  Intern 
tional  Association  of  Scientific  Hydrology  Pub 
cation  No  96,  p  700-707,  1970.  7  fig,  4  ref. 

Descriptors:  'Data  collections,  'Hydrologic  dat 

'Stream  gages,  'Rain  gages,  Automation,  Mor 

toring,        Data        processing,        Demonstratk 

watersheds. 

Identifiers:        'Hydrologic       data       recorder 

'Representative       watersheds,       'Experiment 

watersheds. 

There  has  been  a  rapid  increase  in  the  number 
representative  and  experimental  basins  instr 
mented  in  New  Zealand.  The  most  satisfacto: 
means  for  obtaining  accurate  and  detailed  data  f 
precipitation  and  water  levels  to  meet  hydrologic 
research  requirements  on  representative  basins, 
through  the  use  of  analog-to-digital  recorders.  Tl 
advantages  that  these  have  over  chart  recorde 
are  accuracy  and  ease  of  processing,  but  the  fixe 
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ie  system  employed  has  disadvantages.  Modifi- 
tions  were  developed  by  the  staff  of  the  New 
aland  Ministry  of  Works,  to  modify  analog-to- 
tjtal  recorders  in  such  a  way  as  to  overcome  the 
ablem  of  excess  data.  Existing  equipment  was 
)dified,  rather  than  new  equipment  developed, 
cause  of  the  viable  systems  already  in  use  for 
eration,  maintenance,  and  translation.  Events, 
ch  as  a  pulse  from  a  tipping  bucket  rain  gage,  are 
:orded  on  standard  analog-to-digital  water-level 
;orders  by  modifying  the  punch-out  circuit  and 
ding  a  clock  to  drive  the  input  shaft.  Elapsed 
ie  is  then  recorded  each  time  an  event  occurs, 
ace  the  punch-out  cycle  is  event  actuated  no 
lundant  data  are  punched.  Further  modifica- 
ins,  including  event-control  of  the  punch-out 
ie,  allow  water-level  recordings  to  be  made  with 
nsiderable  reductions  in  redundant  data.  (See 
io  W72-03247)  (Knapp-USGS) 
72-03280 


«TED  STATES  COAST  GUARD  OCEANO- 
RAPHIC  SENSOR  STUDY.  VOLUME  VI.  TEST 
EQUIREMENTS  FOR  OCEANOGRAPHIC 
VD  METEOROLOGICAL  SENSORS, 

:xas  Instruments,  Inc.,  Dallas. 

>r  primary  bibliographic  entry  see  Field  05A. 

72-03282 


NITED   STATES   COAST    GUARD   OCEANO- 

RAPHIC     SENSOR     STUDY.     VOLUME     II. 

rATE-OF-THE-ART     OF     OCEANOGRAPHIC 

ND  METEOROLOGICAL  SENSORS, 

ATALOG, 

exas  Instruments,  Inc.,  Dallas. 

or  primary  bibliographic  entry  see  Field  05A. 

'72-03286 

NITED    STATES   COAST   GUARD   OCEANO- 

RAPHIC      SENSOR      STUDY.     VOLUME      I. 

rATE-OF-THE-ART     OF     OCEANOGRAPHIC 

ND  METEOROLOGICAL  SENSORS,  TUTORI- 

L  DISCUSSION, 

exas  Instruments,  Inc.,  Dallas. 

or  primary  bibliographic  entry  see  Field  05A. 

/72-03287 

8.  ENGINEERING  WORKS 


iA.  Structures 


'Gidroenergoproekt', 


IEOLOGY  AND  DAMS. 

ill-Union      State      Inst. 
loscow(USSR). 

Available  from  the  National  Technical  Informa- 
ion  Service  as  TT-70-59128,  $6.00  in  paper  copy, 
0.95  in  microfiche.  1971,  584  p.  Trans,  of 
kologiya  i  Plotiny  (USSR)  Vol.  5.  1967,  208  p. 
ror  NSF  and  Bur.  Reclamation. 

Jescriptors:  'Engineering  geology,  *Dams,  Con- 
traction, Earth  dams,  Rockfill  dams,  Foundation 
nvextigations,  Mapping,  Rock  mechanics,  Ero- 
ion,  Floods,  Weirs,  Rivers,  Hydroelectric  power 
jeneration,  Soil  properties,  Translations,  Hand- 
woks,  USSR. 

Contents:  Kama  Dam  on  river  Kama;  Kairakkum 
Jam  on  river  Syr-Dar'ya  Head'Dam  on  river 
v'akhsh;  Uch-Kurgan  Dam  on  river  Naryn; 
-ower-Bozsu  Dam  no.  4  on  irrigational  channel 
!.ower-Bozsu;  First  Khrami  Dam  on  the  river 
Kharami;  Dubossar  Dam  on  river  Dniester;  Kiev 
3am  on  river  Dnieper;  Belorech  Dam  on  river 
Belaya;  Gumati  Dam  on  river  Rioni;  Krasnoyarsk 
3am  on  river  Enisei;  Engineering-Geological  con- 
ditions for  the  construction  of  dams  on  glacial 
deposits  in  Kareliya  and  at  Kola  Peninsula. 
W72-02977 


COASTAL  ENGINEERING  -  1970 

PROCEEDINGS. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03078 


IMPROVEMENT  OF  NAVIGATION  CONDI- 
TIONS, CONNEAUT  HARBOR,  OHIO; 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03138 


WAVE  AND  SURGE  CONDITIONS  AFTER 
PROPOSED  EXPANSION  OF  MONTEREY  HAR- 
BOR, MONTEREY,  CALIFORNIA;  HYDRAU- 
LIC MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03139 


KASKASKIA  RIVER  NAVIGATION  PROJECT, 
ILLINOIS;  HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03140 


FILLING  AND  EMPTYING  SYSTEM  DAR- 
DANELLE  LOCK,  ARKANSAS  RIVER; 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03141 


EXPANSION  OF  SANTA  BARBARA  HARBOR, 
CALIFORNIA;  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03142 


OUTLET  TRANSITIONS  WITH  TRIANGULAR- 
-SHAPED  BAFFLES, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
Lloyd  H.  Austin,  Gaylord  V.  Skogerboe,  and  Ray 
S.  Bennett. 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol.  97,  No.  IR  3,  p  443-448,  Sept.  1971. 
1 3  fig,  1 1  ref ,  2  append.  OWRR  B-018  UTAH  (3). 

Descriptors;  'Hydraulic  structures,  "Open  chan- 
nel flow,  Drainage,  Energy  losses,  Head  losses, 
Hydraulic  design,  Nonuniform  flow,  Subcritical 
flow,  Baffles. 

Laboratory  hydraulic  studies  have  been  used  to 
determine  the  proper  location  for  triangular- 
shaped  baffles  in  open  channel  expansions  having 
vertical  walls.  The  outlet  transition  structures  that 
were  studied  ranged  from  the  abrupt  expansion  to 
divergences  of  1:1,  2:3,  1:3,  and  1:6.  The  design 
procedure  for  outlet  transitions  with  triangular- 
shaped  baffles  incorporates  the  analysis  of  energy 
loss  in  outlet  transitions. 
W72-03191 


results,    Dam    design,     Landslides,     Washouts, 
Hydraulic  structures,  Waves  (Water). 
Identifiers:  Austria,  Dam  breaches,  Dam  crests, 
♦Overtopping. 

The  number  of  hydraulic  structures  being  built  and 
the  boldness  of  their  design  is  continually  increas- 
ing. As  the  height  of  large  dams  becomes  greater, 
more  potential  energy  is  stored,  thus  augmenting 
the  danger  to  the  exposed  areas  downstream  of  the 
dams.  Some  of  the  unusual  hydraulic  model  tests 
performed  at  the  laboratories  of  the  Institute  of 
Technology  in  Vienna  are  described.  A  rockfill 
dam,  over  100  m  high,  was  chosen  as  a  prototype. 
The  dam  and  the  valley  upstream  and  downstream 
were  reproduced  to  a  scale  of  1:500.  Several 
smaller  models  and  sectional  models  were  also 
built.  Research  was  conducted  on  the  failure  of  the 
model  dam,  caused  by  various  types  of  overflow, 
and  by  wave  attacks  similar  to  those  resulting  from 
landslides.  The  washout  process  was  studied; 
flood  waves  following  the  rupture  were  in- 
vestigated. Consideration  was  given  to  the 
development  of  design  methods  based  on  the 
results  of  the  model  tests.  (USBR) 
W72-03212 


THE       LAKE       TAP       AT       THE       ASKARA 
HYDROELECTRIC  PROJECT, 

Groner  (Chr.  F.)  A/S,  Oslo  (Norway). 

C.  F.  Groner,  and  E.  Solbraekke. 

Water  Power,  Vol  23,  No  7,  pp  254-259,  July  1971. 

6p,  6  fig. 

Descriptors:  'Tunnels,  'Model  studies,  'Gates, 
Lakes,  Reservoirs,  Sounding,  Seismic  studies, 
Blasting,  Intake  structures,  Tunnel  design,  Tunnel 
construction,  Foreign  projects,  Foreign  design 
practices,  Foreign  construction. 
Identifiers:  'Askara  Project,  Norway,  'Piercing 
(Lakes),  Layout,  Location  surveys,  Rock  traps. 
Underwater  television. 

Of  the  300  lake  taps  constructed  in  Norway  in  the 
past  60  yr,  Askara  tap  is  the  deepest  ever  at- 
tempted there.  The  Askara  project  is  located  on  a 
fjord  on  the  west  coast  about  100  mi  north  of 
Bergen.  The  depth  of  the  lake  is  about  90  m  and 
the  maximum  water  level  is  at  El  693  m.  The  lake 
was  tapped  at  the  end  of  the  headrace  tunnel  with 
the  invert  at  El  600  m.  The  tunnel  alinement  from 
the  bottom  of  the  gate  shaft  extends  300  m  beneath 
the  lake  bottom  toward  the  tap  location.  Penetra- 
tion was  established  about  85  m  below  the  lake 
water  surface.  The  inflow  of  water  was  small  even 
when  only  about  5  m  of  sandstone  rock  remained 
between  the  soffit  of  the  tunnel  and  the  lake  bot- 
tom. The  realization  of  water-free  working  condi- 
tions was  attributed  to  the  thorough  investigation 
of  the  tunnel  alinement.  The  scope  of  the  in- 
vestigative work  was  greater  than  would  be 
required  for  a  tap  at  lesser  depth,  because  cor- 
rective work  at  this  depth  might  not  be  possible 
should  difficulty  be  encountered.  The  project  fea- 
tures, investigations,  layout,  tap  geometry,  blast- 
ing, model  studies,  and  excavating  methods  above 
the  tunnel  invert  to  catch  the  plug  fragments  are 
described.  (USBR) 
W72-03213 


FAILURE     OF    CONVENTIONAL     DAMS     BY 
OVERTOPPING, 

Technische  Hochschule,  Vienna  (Austria). 

A.  Grzywienski. 

Paper     7313,     Institution     of     Civil     Engineers 

Proceedings,  Vol  48,  p  35-50,  Jan  1971 .  16  p,  16  fig, 

7  ref. 

Descriptors:  Dams,  'Dam  failure,  Model  studies, 
Model    tests,    Disasters,    'Rockfill    dams,    Test 
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SEEPAGE  BENEATH  HOOVER  DIKE, 
SOUTHERN  SHORE  OF  LAKE  OKEECHOBEE, 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-02954 


TIDAL    HYDRODYNAMIC     SIMULATION     IN 
SHALLOW  ESTUARIES, 

Texas  Univ.,  Austin.  Hydraulic  Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-03053 
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A  SLOWLY-VARYING  CONSERVATIVE 
TRANSPORT  MODEL  FOR  SHALLOW  ESTUA- 
RIES, 

Texas  Univ.,  Austin.  Hydraulic  Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-03054 


A     SHORT-TERM     CONSERVATIVE     TRANS- 
PORT MODEL  FOR  SHALLOW  ESTUARIES, 

Texas  Univ.,  Austin.  Hydraulic  Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-03055 


COASTAL  ENGINEERING 

PROCEEDINGS. 


1970 


Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
D  C,  American  Society  of  Civil  Engineers,  New 
York,  N  Y,  1970,  3  vol,  2,  286  p. 

Descriptors:  "Coastal  engineering,  *Water 
management  (Applied),  "Engineering  structures, 
Design  criteria,  Waves  (Water),  Beach  erosion, 
Shore  protection,  Energy  losses,  Sediment  trans- 
port, Deposition  (Sediment),  Littoral  drift,  Ero- 
sion control,  Scour,  Estuaries,  Bays,  Harbors, 
Tidal  waters,  Analytical  techniques,  Hydraulics. 
Identifiers:  "Coastal  Research  Council  (ASCE), 
Wave  theory,  Storm  characteristics,  Erosion 
process. 

The  proceedings  of  the  Twelfth  Conference  on 
Coastal  Engineering  are  presented  in  three 
volumes  containing  a  total  of  138  papers.  The  pur- 
pose of  the  conference  is  to  improve  the  art  and 
science  related  to  design  and  planning  of  coastal 
works  worldwide.  This  conference  was  sponsored 
jointly  by  the  Coastal  Engineering  Research  Coun- 
cil of  the  American  Society  of  Civil  Engineers  and 
the  American  Shore  and  Beach  Preservation  As- 
sociation. The  International  Association  for 
Hydraulic  Research  cooperated  with  the  ASCE 
groups  in  carrying  out  the  conference.  A  short  his- 
tory is  given  of  previous  conferences  beginning 
with  the  first  held  at  Long  Beach,  California  in 
Oct.  1950,  and  includes  the  names  of  the  research 
councils  which  sponsored  them.  Papers  presented 
in  the  proceedings  lean  heavily  on  the  sciences  of 
oceanography,  meteorology,  fluid  mechanics, 
electronics,  structural  mechanics,  and  hydraulics 
generally  as  applied  to  shoreline  problems. 
Emphasis  is  on  the  dynamic  behavior  of  water  as  it 
influences  structural  design.  (See  also  W72-03079 
thru  W72-031 14)  (Lang-USGS) 
W72-03078 


OCEAN  WAVE  RESEARCH  IN  SOUTHERN 
AFRICA, 

Council  for  Scientific  and  Industrial  Research, 
Stellenbosch  (South  Africa).  National  Mechanical 
Engineering  Research  Inst. 
J.  A.  Zwamborn,  C.  van  Schaik,  and  A.  Harper. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
D  C,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1-13,  1970.  13  fig,  1 
tab,  1 1  ref,  append. 

Descriptors:    "Ocean    waves,    "Waves    (Water), 
"Data  collections,  Hydrologic  data,  Instrumenta- 
tion,     Shore      protection,      Hydraulics,      Surf, 
Oceanography,  Coastal  engineering. 
Identifiers:  "South  Africa. 

Wave  recording  on  a  national  basis  in  South  Africa 
commenced  in  1967,  when  a  project  was  initiated, 
aimed  at  obtaining  reliable  data  on  sea  conditions 
around  the  shorelines  of  the  Republic  and  South 
West  Africa  and  to  improve  on  wave  prediction 
techniques.  Wave  recording  stations  are  being 
operated  or  are  being  installed  about  300  km  apart, 
along  the  entire  coastline.  Records  are  supple- 
mented by  deep  sea  data  obtained  from  five 
research  vessels  operating  in  coastal  waters.  In- 
struments using  optical,  accelerometer,  acoustic 
and  pressure  measuring  systems  are  being  used  to 


obtain  wave  recordings.  The  following  instruments 
are  in  use:  11  Wave  clinometers,  5  NIO  shipborne 
wave  recorders,  2  INES  wave  recorders,  1  Wave 
rider  system,  1  Boersma  wave  height  meter,  and  1 
Ospos  wave  recorder.  (See  also  W72-03078)  (K- 
napp-USGS) 
W72-03079 


SWELL  AND  STORM  CHARACTERISTICS 
FROM  COASTAL  WAVE  RECORDS, 

Naval  Postgraduate  School,  Monterey,  Calif. 
W.  C.  Thompson. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  33-52,  1970.  7  fig,  1  tab, 
7  ref. 

Descriptors:  "Ocean  waves,  "Frequency  analysis, 
"Winds,  Data  collections,  California,  Time  series 
analysis,  Energy,  Data  processing,  Storms,  Pacific 
Ocean,  Beach  erosion.  Coastal  engineering. 
Identifiers:  Monterey  (Cal). 

Records  from  a  wave  sensor  at  Monterey,  Califor- 
nia yield  a  linear  frequency  shift  associated  with 
each  arriving  swell  train,  from  which  the  origin 
time  and  travel  distance  of  the  swell  can  be  com- 
puted. Surface  weather  maps  can  be  used  to  find 
the  source  and  the  deep-water  arrival  direction  of 
the  swell.  The  wave  records  are  analyzed  for  the 
frequency  of  the  individual  waves  composing 
wave  groups.  Five  of  the  swell  sets  originated  in 
North  Pacific  storms  advancing  toward  Monterey. 
The  seas  in  the  fetch  were  fully  arisen  at  the  time 
of  computed  swell  origin,  and  the  surface  to 
geostrophic  wind  ratio  was  0.83.  The  dominant 
swell  emerged  from  the  fetch  at  a  time  when  its 
group  velocity  equalled  the  velocity  of  the  fetch 
toward  Monterey.  (See  also  W72-03078)  (Knapp- 
USGS) 
W72-03080 


MAXIMUM  WAVE  HEIGHT  PROBABILITIES 
FOR  A  RANDOM  NUMBER  OF  RANDOM  IN- 
TENSITY STORMS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Geology;  and 
Wyoming  Univ.,  Laramie.  Dept.  of  Statistics. 
L.  E.  Borgman. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  53-64,  1970.  1  tab,  8  ref. 
Coastal  Eng  Res  Center  Contract  DACW-72-69-C- 
0001. 

Descriptors:  "Probability,  "Waves  (Water), 
"Energy,  Ocean  waves,  Statistics,  Statistical 
methods,  Statistical  models,  Oceanography, 
Coastal  engineering,  Distribution  patterns,  Time 
series  analysis. 
Identifiers:  "Wave  height  probability. 

A  statistical  model  for  the  probability  distribution 
function  for  wave  heights  in  storms  with  time- 
varying  intensities  expresses  the  probabilities  for  a 
random  number  of  random  length  storms  each 
with  random  intensities.  The  application  of  the  for- 
mula requires  a  digital  computer  and  detailed  anal- 
ysis of  the  historical  data  for  the  particular  loca- 
tion of  interest.  (See  also  W72-03078)  (Knapp- 
USGS) 
W72-03081 


SPECTRAL  COMPUTATIONS  ON  PRESSURE 
WAVE  GAUGE  RECORDS, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 
(Portugal). 

M.  M.  de  Carvalho,  F.  S.  Ramos,  and  C.  de  C. 
Moraes. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  65-83,  1970.  18  fig,  9 
tab,  10  ref. 


Descriptors:    "Waves    (Water),    "Ocean    wai 
"Time  series  analysis,  Fourier  analysis,  Hydro 
ic    data,    Data    collections,    Data    process 
Oceanography,  Coastal  engineering. 
Identifiers:  Portugal. 

To  establish  sea  wave  data-processing  procedi 
to  be  applied  to  records  obtained  at  the  Portugu 
coast,  a  detailed  study  was  made  of  parame 
used  in  one-dimensional  spectral  analysis  c 
pressure  wave  gage  record.  Statistics  computet 
the  selected  spectral  procedure  were  comp. 
with  results  of  a  Tucker-Draper  analysis  of 
same  record.  Hindcasts  of  sea  conditions  for 
date  and  place  of  the  record  were  made  by 
ferent  methods  and  compared  with  the  spec 
analysis.  (See  also  W72-03078)  (Knapp-USGS) 
W72-03082 


DIRECTIONAL  SPECTRA  FROM  WAVE-G/ 
ARRAYS, 

California  Univ.,  Berkeley.  Dept.  of  Civil 
gineering. 

N.  N.  Panicker,  and  L.  E.  Borgman. 
Proceedings  of  the  Twelfth  Coastal  Enginee 
Conference,  September  13-18,  1970,  Washing 
DC,  Volume  1;  American  Society  of  Civil 
gineers,  New  York,  NY,  p  117-136,  1970.  9  fit 
ref.  Coastal  Eng  Res  Center  Contract  DACW 
68-C-0016. 

Descriptors:    "Ocean   waves,   "Data   collecti 
"Data  processing,  "Frequency  analysis,  "Foi 
analysis,  Time  series  analysis,  Networks,  Ene 
Analytical  techniques. 
Identifiers:  Wave  gages. 

If  the  ocean  is  considered  to  be  composed  of  ir 
waves  traveling  at  different  directions  with 
ferent  frequencies,  the  allocation  of  wave  en 
to  the  different  component  frequencies 
directions  is  the  directional  spectrum.  An  ana 
cal  procedure  is  given  to  obtain  the  directi 
spectrum  from  records  of  an  array  of  wave  ga 
The  locked  phase  method  can  be  used  to  obtait 
distribution  of  phase  as  well  as  energy  of 
waves  with  respect  to  frequency  and  direction 
is  a  deterministic  approach.  The  random  p 
analysis  is  more  suitable  for  wind  waves  in 
ocean  and  yields  the  distribution  of  energy  al 
The  procedures  are  programmed  for  compu 
and  were  checked  using  both  simulated  data 
laboratory  data.  Wave  records  of  the  Pa 
Ocean  obtained  off  Point  Mugu,  California,  or 
gage  array  were  analyzed  using  the  me 
developed  and  examples  of  the  directional  spe 
obtained  are  presented.  (See  also  W72-03078) 
napp-USGS) 
W72-O3085 


EQUILIBRIUM  RANGE  SPECTRA  IN  SHC 
ING  WATER, 

Kyushu  Univ.,  Fukuoka  (Japan). 
T.  Ijima,  T.  Matsuo,  and  K.  Koga. 
Proceedings  of  the  Twelfth  Coastal  Engine* 
Conference,  September  13-18,  1970,  Washinj 
DC,  Volume  1 ;  American  Society  of  Civil 
gineers,  New  York,  NY,  p  137-149,  1970.  9  f 
ref. 

Descriptors:  "Ocean  waves,  "Waves  (Wa 
"Surf,  Dimensional  analysis,  Fourier  anal 
Frequency  analysis,  Instrumentation,  D« 
Coastal  engineering. 

In  shoaling  water  on  sloping  beach,  waves  b 
by  hydraulic  instability  due  to  the  finitenes 
water  depth,  so  that  frequency  spectra  of  wav 
surf  zone  must  have  a  limiting  form  similar  t 
equilibrium  spectra.  An  equilibrium  form  of  s 
tra  for  surf  waves  was  derived  from  the  lim 
wave  condition  at  constant  water  depth  and  1 
breaking  wave  experiments  on  sloped  botti 
The  results  are  compared  with  surf  wave  sp< 
obtained  from  field  observations  by  mean 
stereo-type  meters.  By  means  of  this  spectra 
by  deep  water  wave  spectra  for  various  wind 
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cms     significant  wave   heights   and   optimum 
iods  of  limiting  waves  in  surf  zone  are  calcu- 
:d.  (See  also  W72-03078)  (Knapp-USGS) 
2-03086 

iVE      INVESTIGATIONS      IN      SHALLOW 
lTER 

■schungsgruppe    Neuwerk,    Cuxhaven    (West 

rmany). 
Siefert. 

,ceedings  of  the  Twelfth  Coastal  Engineering 

nference,  September  13-18,  1970,  Washington, 

Volume   1;  American  Society  of  Civil  En- 

eers.  New  York,  NY,  p  151-178,  1970.  9  fig,  8 


scriptors:       'Waves      (Water),       »Estuaries, 
jquency  analysis,  Winds,  Time  series  analysis, 
astal  engineering,  Fourier  analysis, 
mtifiers:  Elbe  estuary  (Germany). 

the  deeper  water  of  the  Elbe  estuary,  the  value 
the  quotient  relating  the  significant  and  the 
an  wave  heights  is  larger  than  on  the  bordering 
al  flat.  The  value  of  this  function  is  dependent 
the  height  of  the  waves;  on  the  tidal  flat  this  de- 
ndency  is  considerably  more  sensitive  than  in 
eper  water.  With  increasing  wave  height  the 
lue  of  significant  wave  height  divided  by  mean 
ight  becomes  smaller.  The  propagation  direction 
waves  moving  onto  the  tidal  flat  depends  upon 
:  position  of  intertidal  channels.  Such  channels 
arply  reduce  the  possible  propagation 
•ections.  The  waves  nearly  always  move  up- 
annel  regardless  of  the  wind  direction.  It  is 
issible  to  derive  wave  period  and  wave  height 
stributions  representing  the  conditions  in  very 
allow  water.  (See  also  W72-03078)  (Knapp- 
SGS) 
72-03087 


KPERIMENTAL  STUDIES  ON  THE  GENERA- 
ION  OF  WAVES  IN  SHALLOW  WATER, 

iiwan  Provincial  Cheng  Kung  Univ.,  Tainan. 

.T.  Kuo,  and  F.L.W.  Tang. 

roceedings  of  the  Twelfth  Coastal  Engineering 

onference,  September  13-18,  1970,  Washington, 

C    Volume   1;  American  Society  of  Civil  En- 

neers,  New  York,  NY,  p  179-201,  1970.  20  fig,  2 

:f. 

lescriptors:    *Waves    (Water),    *Ocean    waves, 

Winds,  'Shallow  water.  Coastal  plains,  Coastal 

ngineering. 

lentifiers:  China,  Taiwan. 

/aves  approaching  the  Yellow  Sea,  East  China 
ea,  and  Taiwan  Strait  coasts  are  generated  in 
hallow  water.  In  order  to  investigate  the  generat- 
lg  process  of  shallow  water  wind  waves  and  ob- 
lin  more  detailed  information  for  correcting  cal- 
ulation  criteria,  a  series  of  experiments  were  per- 
ormed  in  a  wind  tunnel,  75  meters  in  length.  The 
eneration  of  shallow  water  waves  resembles  that 
if  deep  water  waves,  however,  the  generation 
ime  is  much  shorter.  Wave  period  seems  not  to  be 
ignificantly  influenced  by  water  depth.  The  wave 
leight  increases  with  fetch  length.  (See  also  W72- 
13078)  (Knapp-USGS) 
V72-03088 


ffAVE     FORECASTING     FOR     THE     WEST 
COAST  OF  INDIA, 

ICarnataka  Regional  Engineering  Coll.,  Surathkal 
India).  Dept.  of  Civil  Engineering. 
I.  Dattatri,  and  P.  S.  Renukaradhya. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  203-215,  1970.  3  fig,  1 
tab,  7  ref. 

Descriptors:  'Waves  (Water),  'Instrumentation, 
'Forecasting,    'Calibrations,    Data    collections, 
Data  processing,  Coastal  engineering,  Hydrologic 
data,  Synoptic  analysis. 
Identifiers:  'Wave  forecasting. 


Synoptic  charts  were  analyzed  to  obtain  the  neces- 
sary wind  characteristics  for  wave  forecasting  on 
the  coasts  of  India.  The  computed  wind  charac- 
teristics were  used  to  yield  significant  wave 
heights.  These  ere  compared  with  the  wave 
characteristics  as  recorded  by  sub-surface  pres- 
sure recorder.  The  two  commonly  used  methods 
of  wave  forecasting  are  the  Sverdrup-Munk 
Bretschneider  method  (SMB  method)  and  the  Pier- 
son-Neumann-James  method  (PNJ  method)_ 
These  methods  are  based  almost  entirely  on  field 
data  and  as  such  can  be  used  with  confidence  in 
areas  from  where  the  field  data  is  taken.  The  pre- 
dicted wave  heights  are  consistently  smaller  than 
the  recorded  heights  for  smaller  wind  velocities. 
For  wind  velocities  greater  than  15  knots  there  is  a 
strong  tendency  for  the  predicted  wave  heights  to 
be  more  than  the  recorded  heights.  Between  the 
two  methods,  the  SMB  method  appears  to  be 
closer  to  the  recorded  wave  heights  than  the  PNJ 
method.  The  generating  areas  for  the  waves  that 
reach  the  Mangalore  area  on  the  West  Coast  of  In- 
dia, lie  between  10  deg  and  18  deg  latitude  North 
and  64  deg,  and  74  deg  E  longitudes.  The  fetch 
lengths  in  the  monsoon  period  lie  between  200  to 
600  NM.  The  maximum  calculated  wind  velocity  is 
about  40  knots,  while  generally  winds  peak  at 
around  25  knots.  (See  also  W72-03078)  (Knapp- 
USGS) 
W72-03089 

COMPILATION  OF  OCEAN  AND  LAKE  WAVE 
STATISTICS, 

Coastal  Engineering  Group,  Los  Angeles,  Cam. 
T  S  Hale 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  217-222,  1970.  8  ref. 

Descriptors:  'Ocean  waves,  'Surf,  'Data  collec- 
tions,   'Data   processing,    'Computer   programs, 
Waves  (Water),  California,  Coastal  engineering, 
Hydrologic  data,  Statistics. 
Identifiers:  Wave  statistics. 

Wave  statistics  are  collected  by  Los  Angeles 
County  life  guards  observing  wave  heights, 
directions  and  periods.  Wave  statistics  are 
gathered  continuously  over  many  years.  After 
recording  the  name  of  the  beach,  the  position  on 
the  beach  and  the  date,  the  lifeguards  record  the 
average  breaking  wave  heights,  directions  and 
periods.  These  tabulations  are  made  twice  every 
day.  Once  the  data  are  edited  and  sorted  for  the 
I.B.M.  1620,  it  takes  only  7  minutes  to  tabulate  an 
entire  years  observations  for  one  point  on  the 
County  Coast  line.  Accuracy  is  well  within  the 
limit  needed.  The  data  processing  program  for  the 
I.  B.  M.  1620  and  360  systems  is  available  in  the 
Office  of  the  Los  Angeles  County  Engineer, 
where  it  is  filed  as  Library  Program  No.  TG016. 
(See  also  W72-03078)  (Knapp-USGS) 
W72-03090 


density  functions  were  then  obtained  for  all  sam- 
ple records.  The  depth  of  the  penetration  of  the 
macro-scale  turbulence  increased  rapidly  with 
wind  speed,  but  the  rate  of  penetration  diminished 
at  the  higher  wind  speeds.  The  rate  of  macro-tur- 
bulence penetration  varies  inversely  with  wave 
height  and  wave  steepness.  Most  turbulence  fluc- 
tuations with  frequencies  equal  to  or  higher  than 
the  frequency  of  the  ambient  surface  wavesoere 
confined  to  the  zone  of  macro-turbulence  penetra- 
tion, although  some  disturbances  occasionally 
penetrated  to  greater  depths.  Energy  dissipation 
increased  with  wave  height  and  almost  all  wave 
energy  dissipation  was  concentrated  near  the 
water  surface.  (See  also  W72-03078)  (Knapp- 
USGS) 
W72-03091 


MACRO-TURBULENCE  FROM  WIND  WAVES, 

Tri-State  College,  Angola,  Ind.  Dept.  of  Civil  En- 
gineering. 

C-Y  Lee,  and  F.  D.  Masch. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  223-242,  1970.  7  fig,  8 
ref.  FQWA  Grant  5  ROI  WP 00705. 

Descriptors:      'Turbulence,      'Waves     (Water), 
•Winds,  'Vortices,  Hydraulic  models,  Laboratory 
tests,  Flumes,  Correlation  analysis,  Fourier  analy- 
sis, Energy,  Stochastic  processes. 
Identifiers:  Macro-turbulence. 

A  wind  wave  flume  was  used  to  investigate  the 
macro-scale  turbulence  associated  with  wind 
waves  and  white  cap  conditions.  Velocity  fluctua- 
tions in  water  were  measured  with  a  hot  film 
anemometer  and  correlations  between  wind  waves 
and  turbulence  characteristics  were  established. 
Auto-covariance    functions   and   power   spectral 


THE  SHEAR  STRESS  OF  SEA  BREEZE  ON  A 
SWASH  ZONE, 

Louisiana  State  Univ.,  Baton  Rouge,  Coastal  Stu- 
dies Inst. 
S.-A.  Hsu. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NJ,  p  243-255,  1970.  3  fig,  1 
tab,  17  ref.  ONR  Contract  N00014-69-A-0211- 
0003,  NR  388  002. 

Descriptors:     'Waves    (Water),    'Surf,     'Shear 
stress,    'Sea    breeze,    Ocean    waves,    Beaches, 
Shores,  Coastal  engineering,  Beach  erosion. 
Identifiers:  Swash  zone. 

Measurements  of  shear  stress  under  the  effect  of  a 
sea  breeze  were  made  by  simultaneous  wind  and 
temperature  profiles  over  a  shore  near  Fort  Wal- 
ton Beach,  Florida.  The  sea  breeze  in  the  surface 
boundary  layer  is  in  the  atmospheric  free-convec- 
tion regime.  The  measured  shear  stress  coefficient 
is  in  conformity  with  that  obtained  by  the  sea  sur- 
face tilt  method.  The  shear  data  are  more  reliable 
than  are  coefficients  obtained  under  neutral  sta- 
bility for  this  localized  coastal  wind  system.  (See 
also  W72-03078)  (Knapp-USGS) 
W72-03092 


ENERGY  LOSSES  UNDER  WAVE  ACTION, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 
Engineering. 

R.  D.  Treloar,  and  A.  Brebner. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  257-267,  1970.  3  tab,  7 
ref. 

Descriptors:  'Waves  (Water),  'Energy,  'Energy 
losses,  'Hydraulic  models,  Dimensional  analysis, 
Boundary  layers,  Turbulence,  Flumes. 
Identifiers:  Wave-energy  losses. 

Wave-height  attenuation  measurements  were 
made  in  two  flumes  of  different  widths,  and  the 
results  used  to  separate  bottom  energy  losses  from 
sidewall  energy  losses.  These  energy  losses,  in  the 
form  of  rates  of  energy  dissipation,  were  then 
compared  with  their  theoretical  values  as  calcu- 
lated by  solving  the  linearized  Prandtl  boundary 
layer  equations  and  evaluating  the  Rayleigh  dis- 
sipation function.  Using  these  results,  and  ad- 
justed formula  for  the  wave-height  attenuation 
modulus  was  determined.  (See  also  W72-03078) 
(Knapp-USGS) 
W72-03093 


BOTTOM  BOUNDARY  SHEAR  STRESSES  ON  A 
MODEL  BEACH, 

Louisiana  State  Univ.,   Baton  Rouge.   Dept.  of 

Geology,  and  Army  Coastal  Engineering  Research 

Center,  Washington,  D.C. 

P.  G.  Teleki,  and  M.  W.  Anderson. 

Proceedings  of  the  Twelfth  Coastal  Engineering 

Conference,  September  13-18,  1970,  Washington, 

DC,  Volume  1;  American  Society  of  Civil  En- 
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gineers,  New  York,  NY,  p  269-288,  1970.  11  fig,  1 
tab,  24  ref. 

Descriptors:  'Beaches,  *Waves  (Water),  *Shear 
stress,  "Turbulent  boundary  layers,  Turbulent 
flow,  Erosion,  Beach  erosion,  Sediment  transport, 
Instrumentation,  Hydraulic  models,  Model  stu- 
dies, Surf. 
Identifiers:  Preston  tubes. 

The  maximum  amplitude  of  shear  stress  in  the  bot- 
tom boundary  layer  of  water  waves  was  evaluated 
with  a  Preston  probe.  Near-bottom  velocity 
profiles  were  obtained  in  laminar  and  developing 
turbulent  flow  conditions.  Agreement  between  ex- 
perimental bottom  velocities  and  those  calculated 
from  Airy  theory  deteriorate  with  decreasing 
depth  on  the  beach,  resulting  in  lower  shear  stress 
values  than  predicted  by  linear  theory.  The  mea- 
sured boundary  layer  thickness  on  the  slope  ex- 
ceeds the  predicted  for  horizontal  bottom,  increas- 
ing shoreward  to  a  critical  depth  outside  the 
breaker  zone;  from  there  it  decreases  shoreward. 
The  influence  of  roughness  on  the  shear  stress  dis- 
tribution is  considerable  in  the  offshore  region,  but 
becomes  negligible  near  the  breaker  zone.  (See 
also  W72-03078)  (Knapp-USGS) 
W72-03094 


VARIATION  OF  LONGSHORE  CURRENT 
ACROSS  THE  SURF  ZONE, 

Naval  Postgraduate  School,  Monterey,  Calif. 
E.  B.  Thornton. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  291-308,  1970.  3  fig,  9 
ref. 

Descriptors:    "Surf,    "Littoral    drift,    "Currents 

(Water),  "Waves  (Water),  Shear  stress,  Sediment 

transport,  Sedimentation,  Mathematical  models, 

Roughness  (Hydraulic),   Beach  erosion,  Coastal 

engineering. 

Identifiers:  Longshore  currents. 

The  wave-induced  longshore  current  variation 
across  the  surf  zone  is  described  for  a  simplified 
model,  using  as  basic  assumptions  that  the  condi- 
tions are  steady,  the  bottom  contours  are  straight 
and  parallel  but  allow  for  an  arbitrary  bottom 
profile,  the  waves  are  adequately  described  by 
linear  theory,  and  that  spilling  breakers  exist 
across  the  surf  zone.  Conservation  equations  of 
mass,  momentum,  and  energy,  separated  into  the 
steady  and  unsteady  components,  are  used  to 
describe  second-order-wave-induced  phenomena 
of  shoaling  waves  approaching  at  an  angle  to  the 
beach.  An  expression  for  the  longshore  current  is 
based  on  the  alongshore  component  of  excess  mo- 
mentum flux  due  to  the  presence  of  unsteady  wave 
motion.  Wave  set-down  and  set-up  are  included  in 
the  formulation.  Comparison  with  experimental 
results  from  the  laboratory  and  field  show  that  if 
the  assumed  conditions  are  approximately  ful- 
filled, the  predicted  results  compare  quite 
favorably.  (See  also  W72-03078)  (Knapp-USGS) 
W72-03095 


HORIZONTAL  WATER  PARTICLE  VELOCITY 
OF  FINITE  AMPLITUDE  WAVES, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
Y.  Iwagaki,  and  T.  Sakai. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  309-325,  1970.  8  fig,  2 
tab,  11  ref. 

Descriptors:  "Waves  (Water),  "Energy,  "Velocity, 
•Hydraulic  models,  Instrumentation,  Coastal  en- 
gineering, Surf ,  Coastal  structures,  Beaches. 
Identifiers:  Finite  amplitude  waves  (Water). 

Two  methods  were  developed  to  measure  vertical 
distribution  and  time  variation  of  horizontal  water 
particle  velocity  induced  by  surface  waves  in  a 


wave  tank.  These  two  methods  consists  of  tracing 
hydrogen  bubbles  and  using  hot  film  anemome- 
ters. The  experimental  results  of  the  two  methods 
are  presented  with  the  theoretical  curves  derived 
from  small  amplitude  wave  theory,  Stokes  wave 
theory,  and  the  hyperbolic  wave  theory.  In  com- 
puting the  wave  force  acting  on  submerged  struc- 
tures, Stokes  wave  theory  may  give  too  small 
values  of  the  horizontal  water  particle  velocity  at 
the  water  surface.  (See  also  W72-03078)  (Knapp- 
USGS) 
W72-03096 


A     SYSTEM     FOR     MEASURING     ORBITAL 
VELOCITD2S  IN  WAVES, 

Pan  American  Petroleum  Corp.,  Tulsa,  Okla. 
M.  M.  Kolpak,  and  P.  S.  Eagleson. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  327-  343,  1970.  1 1  fig. 

Descriptors:    "Waves   (Water),    Instrumentation, 
Velocity,  Flow,  Hydraulic  models,  Calibrations, 
Surf,  Coastal  engineering. 
Identifiers:  Orbital  velocity  (Waves). 

A  single-ended,  cylindrical  hot-film  sensor  and  a 
direction-vane  transducer  can  be  used  for  measur- 
ing flow  fields  in  waves.  The  instruments  were 
tested  in  a  laboratory  wave  system  using  stationa- 
ry and  taversing  measuring  techniques.  The 
velocity  measurements  were  compared  to  those 
obtained  by  a  photographic  technique,  to  deter- 
mine instrument  error.  The  maximum  hot-film 
error  in  flow  speed  measurements  is  between  plus 
or  minus  .5  and  plus  or  minus  1.0  inches/sec.  for 
the  range  1  to  11  inches/sec.  The  direction  vane 
response  is  subject  to  errors  larger  than  5  deg.  (See 
also  W72-03078)  (Knapp-USGS) 
W72-03097 


SHOALING   OF   FINITE-AMPLITUDE   WAVES 
ON  PLANE  BEACHES, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
R.  K.  C.  Chan,  and  R.  L.  Street. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  345-361 ,  1970.  12  fig,  17 
ref. 

Descriptors:   "Beaches,   "Surf,  "Waves  (Water), 
"Simulation  analysis,  "Mathematical  models,  Nu- 
merical    analysis,     Pressure,     Velocity,     Flow, 
Coastal  engineering.  Laminar  flow. 
Identifiers:  Finite  amplitude  waves  (Water). 

Shoaling  of  large  water  waves  with  particular  ap- 
plication to  storm-generated  waves  and  tsunamis 
was  studied  using  simulation  on  a  digital  computer 
of  finite-amplitude  waves  advancing  on  a  beach  of 
constant  slope.  The  flow  field  is  represented  by  a 
rectangular  mesh  of  cells  and  by  a  line  of 
hypothetical  particles  which  defines  the  free  sur- 
face. Based  on  the  Navier-Stokes  equations, 
finite-difference  equations  were  derived  so  that 
the  entire  flow  configuration  could  be  advanced 
through  a  finite  increment  of  time.  The  pressure 
and  velocity  components  are  used  directly  as  the 
dependent  variables.  This  scheme  is  computa- 
tionally stable  if  the  cell  size  and  the  time  incre- 
ment are  properly  selected.  (See  also  W72-03078) 
(Knapp-USGS) 
W72-03098 


PERIODIC  WAVES  SHOALING  IN  WATERS 
OVER  STEEPLY  SLOPING  BOTTOMS, 

Indian  Inst,  of  Tech.,  Madras.  Dept.  of  Civil  En- 
gineering. 
H.  R.  Ayyar. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  363-376,  1970.  7  fig,  7 
ref. 


Descriptors:  "Surf,  "Beaches,  "Model  studie 
Hydraulic  models,  Mathematical  models,  Slope 
Computer  programs,  Coastal  engineering,  Wav 
(Water),  Ocean  waves. 

The  bottom  bed  slope  plays  a  vital  role  in  tl 
shoaling  and  breaking  of  periodic  waves.  The  ( 
feet  of  steep  slopes  (range  steeper  than  1:10)  i 
the  breaking  point  and  the  breaker  trajectory  ai 
the  point  of  impact  was  investigated  analytical 
and  by  model  studies.  From  dimensional  analys 
of  the  variables  involved,  it  was  found  that  the  fa 
tors  influencing  the  breaker  characteristics  are  tl 
incident  wave  steepness  and  the  bottom  slo 
function.  For  slopes  flatter  than  1:5,  all  the  brea 
ing  action  of  the  wave  takes  place  shoreward 
the  breaking  point.  For  slopes  steeper  than  1 :5,  t 
values  of  breaking  depth  increase  sharply  due 
the  seward  retardation  of  the  breaker.  (See  al 
W72-03078)  (Knapp-USGS) 
W72-03099 


BREAKING   WAVE   SETUP   AND   DECAY   C 
GENTLE  SLOPES, 

TetraTech.,  Inc.,  Pasadena,  Calif. 

L.  S.  Hwang,  and  D.  Divoky. 

Proceedings  of  the  Twelfth  Coastal  Engineeri 

Conference,  September  13-18,  1970,  Washingtc 

DC,  Volume  1;  American  Society  of  Civil  E 

gineers,  New  York,  NY,  p  377-389,  1970.  7  fig, 

ref. 

Descriptors:  "Surf,  "Waves  (Water),  Wave  pi 

up,     Model     studies,      Mathematical     mode 

Beaches,  Slopes,  Hydraulic  jump,  Bores,  Coas 

engineering. 

Identifiers:  Wave  transformation,  Wave  set-up. 

Waves  of  large  amplitude  on  a  gentle  slope  m 
form  spilling  breakers  which  propagate  shorewa 
and  are  slowly  transformed.  In  addition,  wa 
setup  is  a  modification  of  the  mean  water  level. 
analytical  description  based  upon  consideration 
momentum  flux  was  developed  to  predict  wa 
setup  and  the  decay  history  of  breaking  wav> 
The  effect  of  wave  setup  on  breaking  wa 
transormation  is  particularly  important  near  t 
shoreline,  where  setup  dominates  the  vanishi 
mean  depth.  (See  also  W72-03078)  (Knapp-USG 
W72-03100 


AIR  ENTRAPMENT  AND  ENERGY  DISSIP 
TION  IN  BREAKERS, 

Technische    Hochschule,    Hanover    (West    G 

many).  Franzius-Institut  fuer  Grund-  und  Wass 

bau. 

A.  Fuhrboter. 

Proceedings  of  the  Twelfth  Coastal  Engineeri 

Conference  September  13-18,  1970,  Washingtc 

DC,  Volume  1;  American  Society  of  Civil  I 

gineers,  New  York,  NY,  p  391-398,  1970.  3  fig 

ref. 

Descriptors:  "Surf,  "Air  entrainment,  "Enei 
dissipation,  "Beaches,  Coastal  engineering,  Se 
ment  transport,  Beach  erosion,  Aeration,  Mixii 
Turbulence,  Waves  (Water). 

Even  in  shallow  water,  only  a  part  of  wave  enei 
is  lost  by  turbulent  viscosity  and  bottom  frictk 
most  of  wave  energy  transfer  takes  place  in  t 
narrow  zone  of  surf.  From  the  beginning  of  bre: 
ing  the  effect  of  aeration  cannot  be  neglected.  1 
sudden  reduction  of  wave  height  and  wave  enei 
inside  the  surf  zone  can  be  explained  by  the  < 
trainment  of  air  bubbles  into  the  water.  Exci 
compression  and  surface  tension  effects,  most 
wave  energy  is  stored  at  first  by  the  static  enery 
the  air  bubbles  which  are  driven  into  the  water, 
a  plunging  breaker  the  wave  energy  is  dissipatec 
less  than  one  wave  length;  for  a  spilling  break 
this  distance  is  of  the  order  of  several  ws 
lengths.  After  formation  of  the  air-water-mixtu 
the  energy  of  the  air  bubbles  is  transformed  by  I 
microturbulence  of  the  eddies  in  the  turbuli 
wakes  behind  the  uprising  bubbles.  Turbuler 
spectrum  is  connected  with  the  air  content  of 
water;  this  is  also  of  importance  in  sediment  tra 
port.  (See  also  W72-03078)  (Knapp-USGS) 
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W72-03101 

PROBABILITIES  OF  BREAKING  WAVE 
CHARACTERISTICS, 

Tetra  Tech.,  Inc.,  Pasadena,  Calif. 
J.  I.  Collins. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  399-414,  1970.  14  fig,  17 
ref.  ONR  Contract  N00014-69-C-0107. 

Descriptors:  *Surf,  'Beaches,  'Energy  dissipa- 
tion, 'Probability,  Mathematical  models, 
Hydrodynamics,  Statistical  models,  Ocean  waves, 
Waves  (Water). 

Utilizing  the  hydrodynamic  relationship  for  shoal- 
ing and  refraction  of  waves  approaching  a 
shoreline  over  parallel  bottom  contours,  a 
procedure  was  developed  to  transform  an  arbitra- 
ry probability  density  of  wave  characteristics  in 
deep  water  into  the  corresponding  breaking 
characteristics  in  shallow  water.  A  number  of 
probability  distributions  for  breaking  wave  charac- 
teristics were  derived  in  terms  of  assumed  deep 
water  probability  densities  of  wave  heights,  wave 
lengths  and  angles  of  approach.  Some  probability 
densities  for  wave  heights  at  specific  locations  in 
the  surf  zone  were  computed  for  a  Rayleigh  dis- 
tribution in  deep  water.  The  probability  computa- 
tions were  used  to  derive  the  expectation  of  ener- 
gy flux  and  its  distribution.  (See  also  W72-03078) 
(Knapp-USGS) 
W72-03102 


CHARACTERISTICS  OF  WAVES  BROKEN  BY 
A  LONGSHORE  BAR, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

E.  C.  McNair,  Jr.,  and  R.  M.  Sorensen. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  415-434,  1970.  13  fig,  1 
tab,  10  ref. 

Descriptors:  'Waves,  'Sand  bars,  'Surf,  'Energy 
dissipation,  Frequency  analysis,  Beaches,  Coastal 
engineering,  Hydraulic  models,  Model  studies, 
Energy. 

When  monochromatic  waves  break  over  an 
offshore  bar,  most  of  the  energy  in  the  reformed 
waves  is  at  the  same  period  as  in  the  incident  wave 
but  a  large  portion  of  the  energy  shifts  to  higher 
frequencies.  The  ratio  of  equivalent  wave  heights 
(square  root  of  wave  energy  per  units  surface  area) 
before  and  after  the  bar  depends  primarily  on  the 
ratio  of  the  incident  wave  height  to  water  depth 
over  the  bar  crest.  Waves  breaking  over  a  two- 
dimensional  model  submerged  offshore  bar  in  a 
wave  tank  were  studied  for  three  different  depths 
of  water  over  the  bar.  For  each  wave,  water  sur- 
face time-histories  were  measured  at  points  before 
and  after  the  bar  and  spectral  analyses  of  these 
measurements  were  performed.  (See  also  W72- 
03078)  (Knapp-USGS) 
W72-03103 


asymmetry  and  the  velocity  asymmetry  were  stu- 
died in  wave  tanks.  Horizontal  velocities  increase 
in  shoaling  water,  and  for  both  slopes  of  1 :9  and 
1:18  the  greatest  horizontal  velocities  occurred  at 
the  wave  breaker  position.  Maximum  horizontal 
shoreward  velocity  did  not  occur  directly  under 
the  wave  crest  but  at  a  time  after  the  passage  of 
the  crest.  Values  of  the  horizontal  velocity  asym- 
metry were  higher  on  the  flatter  slope.  Shoreward 
motion  takes  a  longer  time  on  the  flatter  slope. 
Stokes  theory  is  not  directly  applicable  to  the 
study  of  the  velocity  patterns  in  the  near  breaker 
zone.  (See  also  W72-03078)  (Knapp-USGS) 
W72-03104 


VELOCITY  FIELDS  IN  THE  WAVE  BREAKER 
ZONE, 

Lagos  Univ.  (Nigeria).  Faculty  of  Engineering. 
M.  D.  Adeyemo. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  435-460,  1970.  13  fig,  I 
plate,  11  ref. 

Descriptors:  'Surf,  'Beaches,  'Waves  (Water), 
Velocity,  Model  studies,  Beach  erosion.  Coastal 
engineering,  Turbulence,  Turbulent  flow,  Slopes, 
Sediment  transport,  Currents  (Water). 

Water-particle  velocity  fields  in  the  neighborhood 
of  breakers  and  the  correlation  between  the  wave 


THE  DEVELOPMENT  OF  UNDULAR  BORES 
WITH  FRICTION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Mechanical 
Engineering. 

O.  Hawaleshka,  and  S.  B.  Savage. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  461-472,  1970.  8  fig,  10 
ref. 

Descriptors:  'Bores,  'Waves  (Water),  'Open 
channel  flow,  'Hydraulic  jump,  Model  studies, 
Hydraulic  models,  Fluid  friction,  Velocity,  Surf, 
Numerical  analysis,  Mathematical  models. 

A  theoretical  and  experimental  study  was  made  of 
the  initial  development  of  undular  bores  in  two- 
dimensional,  rectangular  channels  with  and 
without  boundary  friction.  Equations  similar  to 
those  of  Boussinesq,  but  including  higher  order 
and  wall  friction  terms  are  presented  and  solved 
numerically  by  an  implicit  finite  difference 
method.  A  Pohlhausen-type  boundary  layer  mo- 
mentum integral  method  gives  the  wall  shear  stress 
distribution  under  a  developing  long  wave.  A 
quasi-iterative  solution  proceeds  from  the  friction 
coefficient  calculation  for  an  initially  assumed 
wave  profile  to  the  inclusion  of  this  coefficient  in 
the  calculation  of  a  new  wave  profile  at  an  ad- 
vanced time.  For  the  initial  development  of  undu- 
lar bores  measurements  are  in  reasonable  agree- 
ment with  theoretical  predictions.  (See  also  W72- 
03078)  (Knapp-USGS) 
W72-03105 

COMPUTER  MODELLING  OF  DIFFRACTION 
OF  WIND  WAVES, 

California  Univ.,  Berkeley. 
S.  S.  Fan,  and  L.  E.  Borgman. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  473-487,  1970.  4  fig,  6 
ref,  3  append. 

Descriptors:      'Simulation      analysis,      'Waves 
(Water),  'Refraction  (Water  waves),  Mathemati- 
cal models,   Data  processing,  Data  collections, 
Frequency  analysis. 
Identifiers:  Wave  diffraction  (Water). 

A  digital  computer  model  was  developed  to  simu- 
late diffraction  of  wind  waves  behind  a  break- 
water. The  model  combines  hydrodynamic  theo- 
ries and  the  concept  of  directional  spectra.  It  may 
be  used  not  only  for  the  study  of  the  wind  wave 
diffraction  problem  behind  breakwaters  but  also 
for  experimental  (or  field)  data  analysis 
procedures  of  other  kinds.  In  addition,  it  can  be 
used  to  determine:  optimal  data  collection  size; 
optimal  maximum  number  of  lags;  and  effects  of 
smoothing  on  the  spectral  density  estimates.  For 
shorter  data  length,  there  is  a  great  difference 
between  the  outputs  of  unsmoothed  and  smoothed 
cases.  For  very  long  record,  there  is  no  difference 
no  matter  whether  data  are  smoothed  or  not.  (See 
also  W72-03078)  (Knapp-USGS) 
W72-03106 


INTERACTION  BETWEEN  WAVES  AND  CUR- 
RENTS, 

Technical  Univ.  of  Denmark,  Lyngby. 
I.  G.  Jonsson,  C.  Skougaard,  and  J.  D.  Wang. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  489-507,  1970.  6  fig,  2 
tab,  8  ref. 

Descriptors:  'Waves  (Water),  'Currents  (Water), 
•Water  level  fluctuations,  'Wave  pile-up,  Bores, 
Ocean  waves,  Tides,  Tidal  effects,  Ocean  cur- 
rents, Littoral  drift. 
Identifiers:  'Wave-current  interactions. 

The  interaction  between  surface  gravity  waves 
and  a  steady  current  was  studied,  assuming  irrota- 
tional  flow  and  a  second  order  Stokes  wave  mo- 
tion. A  simple  graphical  method  is  given  for  the 
computation  of  the  wave  length  in  a  current  field. 
The  concept  of  the  mean  energy  level  is  in- 
troduced for  a  periodic  wave  motion  with  a  steady 
current  superimposed.  This  concept  is  used  for  the 
calculation  of  the  'current-wave  set-down'  for  a 
two-dimensional  motion  with  a  constant  discharge 
over  a  gently  sloping  bottom.  A  complete  set  of 
conservation  equations  is  given  for  calculating 
current-wave  set-down.  Graphs  and  tables  show 
the  variation  in  length  and  height  of  wave  for  these 
conditions.  (See  also  W72-03078)  (Knapp-USGS) 
W72-03107 


EXPERIMENTS  OF  WAVE  REFLEXION  ON 
IMPERMEABLE  SLOPES, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 
(Portugal). 
C.  deC.  Moraes. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  509-521,  1970.  11  fig,  7 
ref. 

Descriptors:  'Waves  (Water),  'Refraction  (Water 
waves),  Beaches,  Slopes,  Roughness  (Hydraulic), 
Hydraulic  models. 
Identifiers:  'Reflection  (Water  waves). 

Tank  experiments  were  used  to  study  the  reflec- 
tive power  of  smooth  and  rough  impermeable 
slopes.  They  show  the  importance  of  relative 
depth  and  the  need  for  an  adequate  computational 
wave  theory.  Stokes  2nd  order  corrections  help 
find  a  superior  value  for  the  reflexion  coefficient. 
A  regular  scattering  of  experimental  points  was 
found  in  rough  slope  tests.  The  steeper  the  slope, 
the  greater  is  the  influence  of  roughness.  (See  also 
W72-03078)  (Knapp-USGS) 
W72-03108 


LIMITING  CONDITION  FOR  STANDING 
WAVE  THEORIES  BY  PERTURBATION 
METHOD, 

Kyoto  Univ.  (Japan).  Disaster  Prevention 
Research  Inst. 

Y.  Tsuchiya,  and  M.  Yamaguchi. 
Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  523-542,  1970.  15  fig,  2 
tab,  6  ref. 

Descriptors:  'Waves  (Water),  'Standing  waves, 
Coastal   engineering,    Model   studies,    Hydraulic 
models,  Design,  Loads  (Forces),  Pressure. 
Identifiers:  'Wave  forces. 

The  validity  and  limiting  conditions  for  the  appli- 
cation of  the  finite  amplitude  standing  wave  theo- 
ries by  the  perturbation  method  are  outlined.  In  a 
numerical  example,  the  errors  of  each  order  solu- 
tion of  these  theories  for  two  non-linear  free  sur- 
face conditions  are  computed  for  various  kinds  of 
wave  characteristics.  Some  experiments  on  the 
wave  pressure  on  a  vertical  wall  by  standing  waves 
were  carried  out,  and  a  plot  of  the  limiting  condi- 
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tion  for  the  application  of  these  theories  is  based 
on  comparison  with  theoretical  curves.  As  an  ex- 
ample of  the  application  of  these  theories,  the 
change  of  characteristics  of  wave  pressure  of 
standing  waves  accompanying  the  overtopping 
wave  on  a  vertical  wall  is  discussed.  (See  also 
W72-03078)  (Knapp-USGS) 
W72-03109 


A  HIGHER  ORDER  THEORY  FOR  SYMMETRI- 
CAL GRAVITY  WAVES, 

Wisconsin   Univ.,   Madison.   Dept.   of  Civil  En- 
gineering. 
P.  L.  Monkmeyer. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  543-561,  1970.  2  fig,  2 
tab,  27ref,  append. 

Descriptors:       *Waves      (Water),       'Analytical 
techniques,  Mathematical  studies,  Equations,  Nu- 
merical   analysis,    Computer    programs,    Ocean 
waves. 
Identifiers:  Water  wave  theory. 

A  higher  order  theory  is  presented  for  symmetri- 
cal, nonlinear  gravity  waves.  The  theory  includes 
the  full  range  of  possible  wave  lengths,  water 
depths,  and  wave  heights  that  may  be  encoun- 
tered. Linear  and  nonlinear  waves.  Airy  waves, 
Stokes  waves,  cnoidal  waves,  and  the  solitary 
wave,  are  encompassed.  A  complex  potential  in 
the  form  of  an  infinite  series  describes  the  flow 
field.  The  potential  satisfies  the  bottom  (horizon- 
tal) condition  as  well  as  the  kinematic  surface  con- 
dition exactly.  Furthermore,  the  dynamic  surface 
condition  is  satisfied  by  numerical  calculation  of 
the  series  coefficients  which  appear  in  the  com- 
plex potential.  The  calculation  of  these  coeffi- 
cients is  accomplished  by  solving  a  set  of  non- 
linear algebraic  equations,  with  the  aid  of  a  New- 
ton-Raphson  iteration  procedure  and  matrix  inver- 
sion. Coefficients  of  the  complex  potential  for  a 
fifth  order  analysis  are  presented  in  tabular  form. 
(See  also  W72-03078)  (Knapp-USGS) 
W72-03110 


ANALYTICAL  APPROACH  ON  WAVE  OVER- 
TOPPING ON  LEVEES, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
H.  Shi-igai,  and  T.  Kono. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  563-573,  1970.  4  fig,  1 
tab,  8  ref. 

Descriptors:  'Waves  (Water),  'Levees,  'Coastal 
structures,  'Design,  'Coastal  engineering,  Water 
levels,  Weirs,  Flow,  Computer  programs, 
Forecasting,  Stochastic  processes,  Statistical 
models,  Mathematical  models. 

An  analytical  approach  is  used  to  evaluate  the 
amount  of  overtopping  of  levees  by  waves.  Wave 
overtopping  is  considered  similar  to  flow  over  a 
weir  with  change  of  depth  with  respect  to  time. 
Wave  overtopping  is  a  combination  of  statistical 
and  deterministic  factors,  since  wave  period  and 
wave  height,  for  example,  are  statistical  variables, 
while  overtopping  caused  by  a  given  wave  can  be  a 
deterministic  phenomenon.  If  the  frequency 
response  is  known,  the  total  amount  of  wave  over- 
topping can  be  estimated  if  all  the  wave  charac- 
teristics are  known.  (See  also  W72-03078)  (Knapp- 
USGS) 
W72-03111 


IMPULSE    WAVES    GENERATED    BY    LAND- 
SLIDES, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

J.  W.  Kamphuis,  and  R.  J.  Bowering. 

Proceedings  of  the  Twelfth  Coastal  Engineering 

Conference,  September  13-18,  1970,  Washington, 


DC,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  575-588,  1970.  10  fig,  10 
ref. 

Descriptors:  'Waves  (Water),  'Tsunamis,  'Bores, 
'Landslides,  Model  studies,  Hydraulic  models, 
Earthquakes,  Ocean  waves. 
Identifiers'.  'Impulse  waves  (Water). 

Impulse  waves  are  generated  by  landslides 
originating  entirely  above  the  water  surface.  The 
characteristics  of  this  wave  depend  mainly  on  the 
slide  volume  and  the  Froude  number  of  the  slide 
upon  impact  with  the  water.  The  resulting  wave 
goes  through  a  transition  period.  For  the  highest 
wave  (usually  the  first),  the  wave  height  becomes 
stable  relatively  quickly  and  decays  exponentially 
during  the  period  of  transition,  and  the  wave 
period  continues  to  increase  for  a  long  time.  The 
velocity  of  propagation  may  be  approximated  very 
closely  by  solitary  wave  theory.  (See  also  W72- 
03078)  (Knapp-USGS) 
W72-03112 


WAVES  GENERATED  BY  A  PISTON-TYPE 
WAVEMAKER, 

Army    Coastal    Engineering    Research    Center, 
Washington,  D.C.  Research  Div. 
O.  S.  Madsen. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
D.C,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  589-607,  1970.  3  fig,  2 
tab,  14  ref. 

Descriptors:  'Waves  (Water),  'Hydraulic  models, 
'Calibrations,  'Water  level  fluctuations,  Design, 
Analytical  techniques,  Laboratory  tests. 
Identifiers:  Wave-makers  (Laboratory). 

When  a  wavemaker  generates  a  finite  number  of 
waves,  one  of  the  first  and  one  of  the  last  waves  in 
such  a  burst  is  considerably  larger  than  the 
average.  A  mathematical  model,  based  on  the 
linearized  governing  equations,  is  used  for  the  par- 
ticular problem  of  the  waves  generated  by  a 
sinusoidally  moving  piston-type  wavemaker  start- 
ing from  rest.  Theoretical  results  for  the  mag- 
nitude of  the  large  wave  relative  to  the  average 
agree  fairly  well  with  experiments;  however,  the 
actual  wave  height  is  smaller  in  the  experiments 
than  predicted  by  theory.  Because  pistons  rarely 
fit  the  tank  dimensions  exactly,  the  discrepancy 
between  predicted  and  observed  wave  heights  can 
be  attributed  to  the  effects  of  leakage  around  the 
piston.  (See  also  W72-03078)  (Knapp-USGS) 
W72-03113 


PREDICTION  CURVES  FOR  WAVES  NEAR 
THE  SOURCE  OF  AN  IMPULSE, 

Chicago  Univ.,  111.  Dept.  of  Geophysical  Sciences. 
Robert  L.  Miller. 

Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
D.C,  Volume  1;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  609-624,  1970.  16  fig, 
1 1  ref. 

Descriptors:  'Waves  (Water),  'Bores,  'Tsunamis, 
Seiches,  Landslides,  Earthquakes,  Model  studies, 
Hydraulic  models,  Ocean  waves. 
Identifiers:  Impulse  waves. 

The  general  problem  of  single-impulse  induced 
waves  was  studied  in  wave  tanks.  The  wave  modes 
to  be  expected  for  various  permutations  of  dis- 
placement velocity  and  displacement  length  at  the 
impulse  sources  are  given  in  graphic  form.  The 
parameters  of  the  impulse  may  thus  be  adequately 
described  by  the  dimensionless  variables  x/d 
(where  x  is  distance  the  piston  is  displaced,  and 
the  constant,  d,  is  the  undisturbed  water  depth) 
and  a  piston  Froude  number.  The  impulse  waves 
undergo  transformations  and  decay  as  they 
progress  down  channel.  Two  velocities  were  mea- 
sured. The  first  is  a  'phase  velocity.'  Fixed  points 
on  the  wave  profile  were  traced  on  multichannel 


oscillograph  records.  The  second  velocity  in  this 
study  is  the  Boussinesq  velocity  of  propagation  of 
a  volume  element  of  the  impulse  wave.  The  fully 
developed  bore  decays  rapidly  to  the  unbroken  un- 
dular  bore  form.  The  lead  wave  of  the  undular 
form  takes  on  the  'solitary'  mode  leaving  behind 
the  rest  of  the  'undular'  wave.  In  several  cases,  the 
second  and  even  the  third  undulations  in  turn  take 
on  the  'solitary'  mode.  The  'sinusoid'  mode 
generated  at  short  piston  displacements  trans- 
forms gradually  as  the  trailing  trough  rises  to  the 
undisturbed  water  level,  and  finally  enters  the 
'solitary'  mode.  (See  also  W72-03078)  (Knapp- 
USGS) 
W72-03114 


IMPROVEMENT  OF  NAVIGATION  CONDI- 
TIONS, CONNEAUT  HARBOR,  OHIO; 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
R.  Y.  Hudson,  and  H.  B.  Wilson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-724  140,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Rept  no.  AEWES-TR-2-617, 
Jan  1963,  93  p,  5  tab,  59  fig,  5  ref. 
Identifiers:    'Breakwaters,    'Hydraulic    models, 
'Great    Lakes,    Harbor    models,    Lake    waves, 
Storms,  Navigation,  Test  methods,  Mechanical 
drawings,  Photographs,  Ohio,  Conneaut  Harbor, 
Seiches,  Lake  Erie. 

A  hydraulic  model  investigation  of  the  harbor  at 
Conneaut,  Ohio,  was  conducted  to  determine  the 
effects  on  waves  and  seiche  currents  at  the  en- 
trance to  and  within  the  inner-harbor  area  of  vari- 
ous proposed  modifications  to  the  east  pier  and  ex- 
tensions to  the  east  breakwater.  The  study  was 
performed  on  a  l:125-scale,  fixed-bed-type-model 
constructed  of  concrete  and  equipped  with  a  wave 
generator,  electrical  wave-height  measuring  and 
recording  devices,  and  a  water  circulating  system 
for  simulating  currents  resulting  from  the  action  of 
longitudinal  seiches  characteristic  of  Lake  Erie. 
W72-03138 


WAVE  AND  SURGE  CONDITIONS  AFTER 
PROPOSED  EXPANSION  OF  MONTEREY  HAR- 
BOR, MONTEREY,  CALIFORNIA;  HYDRAU- 
LIC MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
C.E.Chatham,  Jr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-723  954,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Rept  no.  AEWES-TR-H-68-9, 
Sep  1968,  19  tab,  62  fig,  14  ref. 
Identifiers:  'Breakwaters,  'Hydraulic  models, 
'Harbors,  California,  Harbor  models,  Ocean 
waves,  Storms,  Navigation,  Ocean  currents,  Test 
methods,  Monterey  Harbor,  Monterey  (Califor- 
nia). 

A  l:120-scale  model  of  Monterey  Harbor,  Califor- 
nia, and  sufficient  offshore  area  to  permit  genera- 
tion of  the  required  test  waves  was  used  to  in- 
vestigate the  arrangement  and  design  of  certain 
proposed  harbor  improvements  with  respect  to 
wave  and  surge  action  and  to  determine  current 
conditions  in  the  navigation  entrances  to  the  har- 
bor and  its  basins.  The  proposed  harbor  improve- 
ments consisted  of  (1)  enlarging  the  present  harbor 
by  construction  of  a  detached  north  breakwater, 
approximately  1100  ft  seaward,  and  (2)  develop- 
ment of  the  inner-harbor  area  by  constructing 
moles  to  form  two  additional  basins  for  the 
anchorage  of  small  pleasure  craft.  A  56-ft-long 
wave  machine  and  electrical  wave  height  measur- 
ing and  recording  apparatus  were  utilized  in  model 
operation.  Base  tests  were  conducted  with  existing 
prototype  conditions  installed  in  the  model. 
Results  of  tests  involving  the  various  improvement 
plans  were  compared  with  base  test  results  to 
determine  the  relative  effectiveness  of  the  various 
plans.  An  analytical  study  of  long-period  sea-ener- 
gy oscillations  in  the  vicinity  of  Monterey  Bay 
with  respect  to  the  possibility  of  related  response 
in  Monterey  Harbor  was  conducted. 
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72-03139 

ASKASKIA  RIVER  NAViGATION  PROJECT, 
XINOIS;  HYDRAULIC  MODEL  INVESTIGA- 

rmy'  Engineer  Waterways  Experiment  Station, 

icksburg,  Miss. 

Franco,  and  C.D.McKeUar,  Jr. 

vailable  from  the  National  Technical  Informa- 

on  Service  as  AD-723  959,  $300  fa i  paper  copy, 

)  95  in  microfiche.  Rept  no.  AEWES-TR-H-69-1, 

in  1969,  8  tab,  27  fig. 

lentifiers:  'Dams,  "Hydraulic  models,  "Rivers, 

[avigation,  Design,  Civil  engineering,  River  cur- 

>nts    Fluid  flow,  Construction,  Test  methods, 

iech'anical  drawings,  Illinois.  Kaskaskia  River, 

,ocks  (Waterways),  Spillways,  StiUmg  basins. 

he  proposed  Kaskaskia  River  navigation  project 
,ill  provide  a  50-mile-long,  9-ft-deep  by  200-ft- 
,ide  channel  from  the  mouth  of  the  river  to  Fayet- 
cville  111.,  by  means  of  channel  enlargement  and 
elignment';  alterations  to  bridges  to  obtain  proper 
learance;  and  construction  of  a  gated  dam  sur- 
aounted  by  two  60-by  30-ft  tainter  gates  and  an 
;4-  by  600-ft  navigation  lock.  A  l:120-scale,  fixed- 
.ed  model,  reproducing  2.0  miles  of  the  Kaskaskia 
liver  and  1.8  miles  of  the  Mississippi  River,  was 
ised  to-  demonstrate  and  study  flow  conditions  in 
ock  approaches  and  in  critical  reaches;  determine 
idequacy  of  proposed  design  for  the  spillway, 
(tilling  basin,  and  exit  channel;  determine  op- 
imum  arrangement  of  the  guide  or  guard  walls; 
ietermine  areas  requiring  special  protection  and 
navigation  conditions  in  lock  approaches  and  in 
:ritical  reaches;  and  develop  modifications 
required  to  produce  satisfactory  flow  and  naviga- 
tion conditions. 
W72-03140 

FILLING  AND  EMPTYING  SYSTEM  DAR- 
DANELLE LOCK,  ARKANSAS  RIVER; 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
H.Abies,  Jr.,  and  M.B.Boyd. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-723  958,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Rept  no.  AEWES-TR-H-6y-5, 
Apr  1969, 13  tab,  26  fig,  4  ref. 
Identifiers:  "Dams,  -Hydraulic  models,  Hydraulic 
systems,    Civil    engineering,    Fluid    flow     Test 
methods,  Mechanical  drawings,  Photographs,  Ta- 
bles  Arkansas,  Dardanelle  Dam,  Arkansas  River, 
Culverts,  'Locks  (Waterways),  Filling,  Emptying. 

Dardanelle  Lock  will  be  110  ft  wide  by  670  ft  long 
and  will  provide  a  maximum  lift  of  54  ft.  Results  of 
model  tests  to  determine  the  suitability  of  a  lon- 
gitudinal floor  culvert  filling  and  emptying  system 
for  the  lock  are  presented  herein.  The  recom- 
mended system  includes  intake  manifolds  in  the 
approach  walls,  a  14.5-ft-wide  by  13-ft-high  cul- 
vert in  each  wall,  a  lateral  crossover  culvert  at  the 
midpoint  of  the  lock  leading  to  four  15-ft-wide  by 
8-ft-high  longitudinal  floor  culverts,  and  culvert 
outlets  located  riverward  of  the  lock  in  a  common 
basin.  Each  floor  culvert  has  nine  pairs  of  1.57-ft- 
wide  by  4-ft-high  side  ports  spaced  16  ft  on  cen- 
ters, resulting  in  a  port-to-culvert  area  ratio  ot 
0.94.  The  port  manifolds  in  each  end  of  the  lock 
cover  19  percent  of  the  chamber  length  and  are 
centered  at  the  upstream  and  downstream  quarter 
points  of  the  lock  chamber.  Baffles  were  used 
along  the  center  line  of  the  lock  and  along  lock 
walls  opposite  port  manifolds. 
W72-03141 

EXPANSION  OF  SANTA  BARBARA  HARBOR, 
CALIFORNIA;  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
W.  Brasfeild,  and  J.  W.  Ball. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-723  938,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Rept  no.  AEWES-TR-2-805, 
Dec  1967,  78  p,  5  tab,  21  fig,  7  ref. 


Identifiers:  "Breakwaters,  "Hydraulic  models, 
Harbor  models,  Storms,  Ocean  waves,  Test 
methods,  California,  Santa  Barbara  Harbor. 

Plans  have  been  formulated  for  expansion  and  im- 
provement of  a  smaUcraft  harbor  at  Santa  Bar- 
bara, Calif.,  for  use  by  increasing  numbers  of  plea- 
sure craft,  commercial  fishing  boats,  and  oil  ex- 
ploration boats.  The  area  that  will  be  enclosed  by  a 
proposed  breakwater  system,  and  sufficient  ad- 
jacent coastline  and  offshore  bathymetry  to  permit 
accurate  simulation  of  storm-wave  action  were 
reproduced  in  a  l:100-scale  hydraulic  model 
equipped  with  wave-generating  and  wave-measur- 
ing devices.  The  purpose  of  the  model  study  was 
to  evaluate  the  effectiveness  of  various  elements 
of  the  proposed  design  in  providing  protection 
from  storm-wave-action,  and  to  develop  a 
satisfactory  plan  of  improvement  with  respect  to 
wave-height  criteria  established  for  various  por- 
tions of  the  harbor.  The  proposed  plan  of  improve- 
ment with  some  modifications,  will  effectively 
reduce  incoming  storm  waves  to  a  satisfactory 
level  in  the  entrance  channel  and  the  inner  harbor. 
W72-03142 

DECISION   MAKING   UNDER   UNCERTAINTY 
IN  SYSTEMS  HYDROLOGY, 

Arizona   Univ.,  Tucson.   Hydrology   and  Water 

Resources  Interdisciplinary  Program. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03166 


8C.  Hydraulic  Machinery 

OPERATING  GUIDELINES  FOR  MULTIPLE- 
-PURPOSE  RESERVOIRS, 

Missouri  Univ.,  Columbia. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03186 

INTEGRAL  INSULATION  SHIELDING  FOR 
POWER  CABLES  -  A  SIMPLE  SOLUTION  TO  A 
SERIOUS  DILEMMA, 

Cyprus  Mines  Corp.,  Rome,  N.Y.  ,..„„ 

For  primary  bibliographic  entry  see  Field  08O. 
W72-03203 


HYDROELECTRIC  POWER  POLICY, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-03295 

POWER  GENERATION  AND  ENVIRONMEN- 
TAL CHANGE. 

American  Association  for  the  Advancement  of 
Science,  Washington,  D.C.  Committee  on  En- 
vironmental Alteration. 

For  primary  bibliographic  entry  see  Field  05O. 
W72-03330 


RADIATION  DOSE  LIMITS. 

Maryland  Academy  of  Sciences,  Baltimore.  Study 

Panel  on  Nuclear  Power  Plants. 

For  primary  bibliographic  entry  see  Field  05O. 

W72-03332 

8D.  Soil  Mechanics 

THE  PROBLEM  OF  PILE  GROUP-PILE  CAP 
INTERACTION, 

R.  Butterfield,  and  P.  K.  Banerjee. 
Geotechnique,  Vol  21 ,  No  2,  p  135-142,  June  1971. 
8  p,  6  fig,  8  ref. 

Descriptors:  "Pile  foundations,  "Piles  (Founda- 
tions) Load  distribution,  Compressibility,  Soil 
mechanics,  Elastic  theory,  Stress,  Foundations. 
Identifiers:  Great  Britain,  "Elastic  foundations, 
Vertical  displacements,  "Pile  caps,  Pile  spacing, 
Pile  bearing  capacities. 


Load  displacement  behavior  of  a  pile  group-pile 
cap  system  is  of  major  importance  to  foundation 
engineers.  Most  available  field  and  laboratory  stu- 
dies on  piles  have  been  concerned  with  single  piles 
or  with  groups  of  piles  where  the  cap  does  not 
make  contact  with  the  ground.  This  elastic  analysis 
considers  two  problems  concerning  the  interaction 
with  the  supporting  ground  of  an  arbitrarily  spaced 
group  of  piles  embedded  in  smooth  ground  con- 
tacting a  pile  cap  of  any  shape:  the  load  displace- 
ment behavior  of  the  system,  and  the  load  distribu- 
tion between  the  piles  in  the  group  and  the  cap. 
The  problems  are  formulated  as  an  integral  equa- 
tion developed  from  Mindlin's  analysis  for  a  point 
load  embedded  within  a  semi-infinited  ideal  elastic 
half  space.  The  effect  on  the  response  of  the 
system  of  the  pile  length  to  diameter  ratio,  pile  cap 
size  and  the  compressibility  ratio  of  the  pile  and 
supporting  medium  has  been  investigated.  Results 
are  presented  graphically  for  a  single  pile  with  a 
square  cap  and  typical  pile  groups  in  square  and 
rectangular  arrays.  (USBR) 
W72-03200 

FLOATDJG    FOUNDATIONS    FOR    CONTROL 
OF  SETTLEMENT, 

Lambe  Associates,  Inc.  Concord,  Mass;  and  Mas- 
sachusetts Inst,  of  Tech.,  Cambridge. 
D.  J.  D'Appolonia,  and  T.  W.  Lambe. 
Proceedings,  American  Society  of  Civil  En- 
gineers, Journal  of  the  Soil  Mechanics  and  Foun- 
dations Division,  Vol  97,  No  SM6,  p  899-915,  June 
1971.  17  p,  13  fig,  4  tab,  15  ref,  2  append. 

Descriptors:  "Foundations,  "Floating,  "Settle- 
ment (Structural),  Clays,  Buildings,  Soil  stability, 
Soil  profiles,  Heaving,  Pore  pressure,  Consolida- 
tion, Soil  mechanics,  Shear  stress. 
Identifiers:  FERMIT,  Design  analysis,  Mas- 
sachusetts Institute  of  Technology. 

Floating  foundations  are  an  effective  means  for 
reducing  the  settlement  caused  by  placing  heavy 
loads  on  deep  deposits  of  soft  clay.  Some  funda- 
mental design  considerations  concerning  heave 
and  settlement  of  floating  foundations  are  ex- 
amined. The  performance  of  5  floating  founda- 
tions on  the  MIT  campus  is  evaluated.  Investiga- 
tion of  the  consolidation  history  of  the  clay  deposit 
and  consideration  of  foundation  stability  during 
excavation  are  crucial  to  the  proper  performance 
of  floating  foundations.  Floating  foundations  for  5 
MIT  buildings  have  performed  well.  Maximum 
settlements  vary  from  0.05  to  0.15  ft;  differential 
settlements  are  very  small.  (USBR) 
W72-03201 


APPLICATION    OF    INSTRUMENTATION    TO 
EARTH  DAMS, 

Rofe,  Kennard  and  Lapworth,  London  (England). 

B.H.Rofe.andP.  F.Tye. 

Journal  of  the  Institution  of  Water  Engineers,  Vol 

25,  No  3,  p  137-159,  May  1971.  23  p,  6  fig,  12  ref, 

disc. 

Descriptors:  "Earth  dams,  "Instrumentation, 
"Rockfill  dams,  Foreign  construction,  Foreign 
design  practices,  Dam  construction,  "Application 
methods,  Structural  behavior,  Piezometers,  Set- 
tlement (Structural),  Gages,  Strain  gages,  Obser- 
vation wells.  . 
Identifiers:  Draycote  Water  Reservoir  (Gt  Brit), 
Ardleigh  Reservoir  (Gt  Brit),  Horizontal  move- 
ment, Great  Britain,  Inclinometers,  Pressure  cells. 

The  variety  of  instruments  that  have  become 
available  as  a  result  of  advances  made  during  the 
last  10  years  has  enabled  water  engineers  involved 
in  the  design  and  construction  of  earth  dams  to  ob- 
tain information  on  the  behavior  of  earth  masses 
during  construction  and  continuing  throughout  the 
lifetime  of  the  structure.  Instruments  used  for 
measuring  pore  pressure,  strains,  movements,  and 
their  advantages  and  disadvantages,  are  described. 
An  assessment  of  the  probable  reliability  is  also 
given  A  particular  application  of  these  instru- 
ments for  Draycote  Water  and  Ardleigh  Reser- 
voirs is  described.  Methods  of  reading  and  record- 
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ing  the  instruments  and  suggestions  for  document- 
ing and  circulating  the  information  obtained  are 
discussed.  Engineers  would  be  able  to  obtain 
better  reliability  and  longer  service  life  from  in- 
strumentation if  the  instruments  were  more  rug- 
gedly constructed.  (USBR) 
W72-03202 


OBSERVED  AND  PREDICTED  DEFORMA- 
TIONS IN  A  LARGE  EMBANKMENT  DAM 
DURING  CONSTRUCTION, 

Building  Research  Station,  Watford  (England). 
A.  D.  M.  Penman,  J.  B.  Burland,  and  J.  A.  Charles. 
Paper     7403,     Institution     of     Civil     Engineers 
Proceedings,  Vol  49,  p  1-21,  May  1971.  21  p,  17  fig, 
2  tab,  17  ref ,  2  append. 

Descriptors:  *Earth  dams,  *Deformation,  'Move- 
ment, Instrumentation,  'Forecasting,  Dam  design, 
Dam  stability,  'Rockfill  dams,  Density,  Compres- 
sibility, Stress. 

Identifiers:  Great  Britain,  Observational  method, 
Scammonden  Dam  (Great  Britain),  Finite  element 
method. 

Accurate  measurements  of  movements  of  a  large 
number  of  points  on  the  main  cross  section  of 
Scammonden  Dam,  Great  Britain,  during  con- 
struction enabled  a  detailed  comparison  to  be 
made  with  the  movements  predicted  from  the  pro- 
perties of  the  fill  and  foundation  material  by  an 
analysis  using  finite  element  techniques.  An  analy- 
sis was  made  on  the  assumption  that  the  soil 
behaves  elastically.  This  simplified  analysis  gave 
results  reasonably  in  agreement  with  observation, 
indicating  that  the  method  is  sufficiently  accurate 
for  design  purposes.  In  addition  to  the  existing 
design  methods  used  to  ensure  the  stability  of  the 
dam,  this  analysis  enables  prediction  of  move- 
ments within  the  structure  and  permits  making 
necessary  modifications  during  design  to  keep 
these  movements  within  acceptable  limits. 
(USBR) 
W72-032O4 


NEW  METHOD  FOR  DETERMINATION  OF 
TENSILE  STRENGTH  OF  SOILS, 

Lehigh  Univ.,  Bethlehem,  Pa. 

H.Y.Fang,  and  W.F.Chen. 

Highway  Research  Record,  No  345,  p  62-68,  1971. 

7p,  10  fig,  20  ref. 

Descriptors:  'Tensile  strength,  'Soils,  'Soil  tests, 
Soil  mechanics,  'Soil  strength,  Cracking,  Failure, 
Cohesive  soils,  Plastic  theory,  Test  results, 
Theoretical  analysis,  Bearing  capacity,  Laborato- 
ry tests,  Field  tests. 

Identifiers:  'Double  punch  test,  Schematic  dia- 
grams. 

The  double  punch  test  is  a  new  and  simple 
technique  for  determining  the  tensile  strength  of 
soils.  Two  steel  discs  are  centered  on  the  top  and 
bottom  surfaces  of  a  cylindrical  soil  specimen; 
then  a  vertical  load  is  applied  slowly  on  the  discs 
until  the  specimen  cracks.  The  tensile  strength  of 
the  specimen  can  be  calculated  from  the  maximum 
load  by  using  a  simple  formula  based  on  the  per- 
fect plasticity  theory.  The  fundamental  relation- 
ship between  tensile  strength  of  the  soil  and  the 
density-moisture  content  with  various  compactive 
efforts  is  given.  Comparisons  are  made  of  tensile 
strength  determined  from  the  double  punch  test 
and  split  tensile  tests  for  various  materials.  Good 
agreement  between  the  2  tensile  strength  tests  is 
indicated.  This  method  for  determining  the  tensile 
characteristics  of  soils  is  applicable  to  both  labora- 
tory and  field  testing.  (USBR) 
W72-03209 


CHART     SOLUTIONS     FOR     ANALYSIS     OF 
EARTH  SLOPES, 

Virginia    Polytechnic    Inst,    and     State     Univ., 

Blacksburg;  and  Idoho  Univ.,  Moscow. 

J.  H.  Hunter,  and  R.  L.  Schuster. 

Highway  Research  Record  No  345,  p  77-89,  1971. 

13  p,  14  fig,  12  ref. 


Descriptors:  'Slope  stability,  Soil  mechanics, 
'Charts,  Pore  pressure,  Cohesion,  Safety  factors, 
Embankments,  Failure,  Cohesionless  soils,  Earth 
dams,  Drawdown,  'Slopes,  Plasticity  index, 
Highway  engineering,  Fills. 

Identifiers:  Taylors  theory,  Friction  circle 
method,  'Stability  analysis  cuts,  Cut  slopes. 

This  paper  compiles  several  practicable  chart  solu- 
tions for  the  slope  stability  problem  and  is  con- 
cerned with  the  use  of  the  solutions  rather  than 
their  derivations.  The  work  of  Taylor,  Bishop  and 
Morgenstern,  Morgenstern,  Spencer,  Hunter,  and 
Hunter  and  Schuster  is  presented.  In  addition  to 
the  working  assumptions  and  parameter  defini- 
tions of  each  writer,  the  working  charts  are  in- 
troduced, and  sample  problems  are  included.  The 
chart  solutions  cover  a  wide  variety  of  conditions: 
they  may  be  used  to  rapidly  investigate  prelimina- 
ry designs  and  to  obtain  reasonable  estimates  of 
parameters  for  more  detailed  packaged  computer 
solutions.  In  some  cases,  the  charts  may  be  used 
for  the  final  design  process.  (USBR) 
W72-03211 

8E.  Rock  Mechanics  and 
Geology 


GEOLOGY  AND  DAMS. 

All-Union      State      Inst.      'Gidroenergoproekt', 

Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  08A. 

W72-02977 


THE  CSIR  'DOORSTOPPER'  AND  TRIAXIAL 
ROCK  STRESS  MEASURING  INSTRUMENTS, 

National  Mechanical  Engineering  Research  Inst., 

Pretoria  (South  Africa). 

E.  R.  Leeman. 

Rock  Mechanics,  Vol  3,  No  1,  p  25-50,  1971.  26  p, 

16  fig,  4  tab,  20  ref,  append. 

Descriptors:  'Strain  gages,  Geologic  investiga- 
tions, 'Strain  measurement,  Stress,  Strain,  Stress 
relieving,  Rock  mechanics,  'Stress  analysis, 
Equations,  Boreholes. 

Identifiers:  'Doorstoppers,  Simulators,  'Triaxial 
cell,  Rosette,  South  Africa,  Overcoring  method. 

The  doorstopper  and  triaxial  strain  cells  were 
designed  specifically  to  determine  the  absolute 
stress  in  rock  using  an  overcoring  stress  relieving 
technique.  The  doorstopper  measures  the  major 
principal  stress  in  situations  where  its  direction 
and  those  of  the  2  other  principal  stresses  are 
either  known  or  assumed.  The  triaxial  strain  cell 
determines  the  complete  state  of  stress  in  a  single 
borehole  drilled  in  any  direction  in  any  stress  field, 
and  would  appear  to  supersede  the  doorstopper. 
There  are  situations,  however,  where  it  might  be 
impossible  to  obtain  the  required  50  cm  core  length 
for  a  satisfactory  stress  relief  cycle.  The 
doorstopper  requires  only  a  50  mm  core  length. 
Descriptions  of  the  CSIR  doorstopper  and  triaxial 
rock  stress  measuring  instruments,  and  the  princi- 
ples underlying  their  use,  are  given.  The  deriva- 
tions of  the  theoretical  formulas  used  to  calculate 
stresses  from  the  measured  strains  are  included. 
(USBR) 
W72-03199 


A    METHOD   OF   INTEGRAL   SAMPLING    OF 

ROCK  MASSES, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

M.  Rocha. 

Rock  Mechanics,  Vol  3,  No  1,  p  1-12,  1971.  12  p, 

16  fig. 

Descriptors:  'Core  drilling,  'Cores,  'Sampling, 
Boreholes,  Drill  holes,  'Geologic  investigations, 
Geology,  Rock  properties,  Fractures  (Geology), 
Rock  mechanics. 

Identifiers:  'Core  recovery,  Overcoring  method, 
Portugal,  'Recovery. 


A  new  sampling  method  which  yields  100%  cor 
recovery  from  rock  masses  has  been  developed,  j 
borehole  is  drilled  to  the  depth  where  the  sample  i 
to  be  taken  and  another  smaller  hole  is  drilled  a 
the  bottom  of  the  borehole,  coaxial  with  it,  to  th 
desired  length  of  the  core  sample.  A  perforate! 
rod  is  placed  in  the  smaller  hole  to  reinforce  th 
rock  mass,  after  which  a  binding  agent  is  injecte< 
into  the  rod.  The  binding  agent  passes  through  th 
perforations  and  bonds  the  adjacent  rock  to  th 
rod.  When  the  binding  agent  hardens  sufficiently 
the  reinforced  zone  of  the  rock  mass  is  overcore 
and  the  integral  sample  is  removed.  This  metho 
can  be  used  in  a  borehole  throughout  its  length,  o 
only  in  the  zones  where  rock  conditions  wouli 
yield  very  low  core  recoveries  by  ordinary  corinj 
methods.  The  main  advantage  of  this  method  i 
that  all  rock  mass  features  and  their  orientatioi 
can  be  observed.  Additionally,  the  samples  can  b 
tested  to  determine  the  properties,  particular! 
mechanical  properties,  of  different  types  of  frac 
tures,  including  their  infilling*  and  weak  zones 
(USBR) 
W72-03205 


FINITE  ELEMENT  ANALYSES  OF  ELASTIC 
-PLASTIC  PROBLEMS  IN  THE  MECHANIC! 
OF  GEOLOGIC  MEDIA:  AN  OVERVIEW, 

Montana  School  of  Mines,  Butte;  and  Pennsyl 
vania  State  Univ.,  University  Park;  and  Continen 
tal  Oil  Co. ,  Ponca  City,  Okla. 
W.  G.  Pariseau,  B.  Voight,  and  H.  D.  Dahl. 
Proceedings  2d  Congress  of  the  Internationa 
Society  on  Rock  Mechanics,  Belgrade,  Yu 
goslavia,  p  31 1-323,  Sept  1970.  13  p,  9  fig,  93  ref. 

Descriptors:      'Rock      mechanics,      'Analytica 

techniques,       Soil       mechanics,       Anisotropy 

Heterogeneity,  Mathematical  models,  Plasticity 

Stress  distribution,  Geology,  Gravity,  Deforma 

tion. 

Identifiers:    Elastics,    'Finite    element    method 

Matrix  methods. 

Matrix  structural  analysis  of  geotechnica 
problems  by  finite  element  methods  has  attainec 
operational  status  in  only  a  few  years.  During  this 
period  the  linear  elastic  approach  to  boundary 
value  problems  in  rock  and  soil  mechanics  ha; 
been  found  not  realistic  or  adequate  in  all  cases 
Certain  serious  difficulties  encountered  in  the  ap 
plication  of  finite  element  methods  to  elastic 
plastic  problems  in  geologic  materials  ar< 
reviewed.  The  appropriateness  of  plasticity  theory 
in  the  development  of  constitutive  equations  is 
critically  examined.  Questions  on  the  accuracy  ol 
input  data  for  finite  element  solutions  are 
discussed.  Particular  attention  is  given  to  th« 
phenomenon  of  path  dependency  in  elastic-plastic 
problems.  (USBR) 
W72-03206 


STRESS-DEFORMATION  AND  STABILITY 
ANALYSES  OF  DEEP  BOREHOLES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss;  and  Texas  Univ.,  Austin. 
C.  S.  Desai,  and  L.  C.  Reese. 
Proceedings,   2d   Congress   of  the   Internationa! 
Society    on    Rock    Mechanics,    Belgrade,    Yu- 
goslavia, p  475-484,  Sept  1970.  10  p,  9  fig,  15  ref. 

Descriptors:  'Boreholes,  'Stress  analysis,  Pore 
pressure,  Rock  properties,  Rock  mechanics,  Mohr 
envelope,  Mohr  circle,  Elastic  limit,  Pressure, 
Plasticity,  Deformation,  Stability,  Earth  pressure, 
Test  results,  Fluids. 

Identifiers:  Green  River  Formation,  'Finite  ele- 
ment method. 

The  problem  of  stress-deformation  and  stability 
analyses  of  deep  boreholes  drilled  in  a  rock  mass, 
subjected  to  geostatic  loading  or  fluid  pressures,  is 
studied.  Available  analytical  solutions  for  this 
problem,  based  on  many  simplified  assumptions, 
are  generally  inadequate  for  field  conditions.  Nu- 
merical solutions  are  obtained  by  using  the  finite 
element  method,  which  takes  into  account  com- 
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olex  boundary  conditions,  arbitrary  variations  in 
material  properties  and  nonlinear  stress-strain 
behavior.  The  problem  of  a  borehole  subjected  to 
hydrostatic  pressures  is  studied.  Results  from  the 
finite  element  method  are  compared  with  experi- 
mental results  from  tests  conducted  on 
nhotoelastic  models.  Good  agreement  is  obtained 
between  the  two  results.  The  finite  element 
method  is  further  applied  to  study  the  stability  of  a 
borehole  drilled  in  a  Green  River  shale.  The 
material  is  treated  as  nonlinear,  elastic,  non- 
homogeneous,  and  locally  isotropic.  Indirect  use 
of  the  incremental  load  method  is  made  to  simulate 
the  progress  of  drilling.  The  advent  of  plastic  ac- 
tion on  the  basis  of  Mohr  criterion  and  the 
development  of  elastic  and  forward  plastic  zones 
that  contribute  the  stability  of  the  borehole  are  stu- 
died. The  critical  depth  of  collapse  is  determined. 
(USBR) 
W 72-03 207 

ON  THE  PROBLEM  OF  BOREHOLE 
STRENGTH  TESTING, 

California  Univ.,  Berkeley. 

K.Drozd.  . 

Proceedings,  2d  Congress  of  the  International 
Society  on  Rock  Mechanics,  Belgrade,  Yu- 
goslavia, p  325-333,  Sept  1970.  9  p,  10  fig,  4  tab,  4 
ref. 

Descriptors:  'Boreholes,  Stress  analysis,  Shear, 
Rock  properties,  Rock  mechanics,  Soil  properties, 
Soil  mechanics,  *In  situ  tests,  Instrumentation, 
Deformation,  Earth  pressure,  Test  results,  Tensile 
properties,  Tensile  strength,  Fractures  (Geology). 
Identifiers:  Borehole  deformation  gage,  Borehole 
extensometers,  'Jacking  tests,  Brittle  fractures. 

Instruments  such  as  dilatometers  and  borehole 
jacks  measure  the  deformability  of  rocks  in 
boreholes.  These  instruments  might  measure 
strength  values  of  the  borehole  wall  rock  if  the 
loading  were  carried  to  sufficiently  high  levels. 
The  failure  of  rock  under  uniaxial  plate  loading  of 
the  walls  of  a  borehole  was  studied  by  physical 
model  tests  to  define  the  modes  of  behavior  and  by 
mathematical  study  to  reveal  the  functional  rela- 
tionships. Both  rock-like  and  soil-like  materials 
were  studied;  tension  fracturing  and  punching 
were  observed  in  brittle  porous  materials.  Classi- 
cal bearing  capacity  failures  were  never  observed 
in  the  model  studies,  because  of  the  high  confine- 
ment around  the  borehole  and  the  large  stroke 
necessary  to  thrust  the  material  below  the  plate 
into  the  borehole.  An  instrument  predicated  on 
plate  jacking  tests  of  the  walls  of  a  borehole  can 
estimate  the  tensile  strength  of  a  continuous  rock 
body  or  yield  a  number  which  correlates  with  the 
shearing  strength  of  a  discontinuous  rock  mass.  In- 
formation may  also  be  obtained  on  the  in  situ 
stresses  when  the  tensile  strength  is  known. 
(USBR) 
W72-03208 


Similar  laws  might  be  expected  to  hold  for  friction. 
While  the  Coulomb  law  is  generally  adequate  for 
soils,  the  frictional  behavior  of  rocks  seems  to  be 
better  described  by  a  nonlinear  law.  Methods  for 
measuring  friction,  and  their  limitations,  are 
discussed.  The  process  of  wear  and  the  contact 
area  of  sliding  surfaces  are  considered.  Residual 
values  of  friction  are  sometimes  attained  after 
small  amounts  of  sliding.  Because  numerical 
values  for  friction  are  uncertain,  simple  formulas 
are  useful.  Formulas  for  factors  of  safety  for  slid- 
ing on  1  or  2  plane  surfaces  are  given.  (USBR) 
W72-03210 

8G.  Materials 

INTEGRAL  INSULATION  SHIELDING  FOR 
POWER  CABLES  -  A  SIMPLE  SOLUTION  TO  A 
SERIOUS  DILEMMA, 

Cyprus  Mines  Corp.,  Rome,  N.Y. 

R.C.Graham. 

Underground  Engineering,  Vol  2,  No  4,  Part  I,  p 

19-22  and  Part  II,  p  22-44,  June-July  1971.  10  p,  7 

fig,  4  tab,  4  ref. 

Descriptors:  'Electric  cables,  Electrical  insula- 
tors, 'Semiconductors,  Electrical  conductance, 
'Coatings,  Electric  coronas,  Test  procedures, 
Test  results,  Electrical  design,  Electrical  proper- 
ties, Electric  power. 

Identifiers:  Cable  terminations,  Bend  tests,  Spac- 
ing, 'Shielding,  Underground  cables,  Tensile  pro- 
perties. 

The  use  of  adherent,  flexible  conducting  coatings 
or  paints  as  an  electrostatic  shield  applied  directly 
to  the  outer  surface  of  solid  cable  insulations  has 
been  a  recognized  practice.  A  new  material  has 
been  developed,  that  provides  an  almost  electri- 
cally perfect  shielding  system,  when  applied  to  the 
insulation  surface  of  most  power  cables  and  en- 
closed by  the  proper  semiconducting  tape,  fol- 
lowed by  suitable  metallic  drainage.  Other  features 
include   favorable   economics   for   certain   cable 
types  and  sizes,  dimensional  advantages,  low  and 
uniform   resistivity,   physical   permanency,   sim- 
plified terminating  and  splicing  procedures  and 
elimination    of    complex    cable     manufacturing 
processes  associated  with  today's  more  conven- 
tional forms  of  shielding.  The  theory,  history, 
product  data,  summary  and  comparison  of  various 
semiconductive  insulation  shields,  identification 
methods,  cable  designs,  suggested  terminating  and 
splicing    procedures,     specification    references, 
together  with  a  discussion  of  present  and  future 
considerations  involving  actual  use  in  power  ca- 
bles, are  reviewed.  A  complete  series  of  tests,  test 
results,  and  other  related  information  obtained  on 
sample  and  production  length  of  modern  primary 
distribution  cable  are  described.  (USBR) 
W72-03203 


limit    is    deformation-that    deformation    beyond 
which  the  pipe  cannot  perform  adequately.  The 
five  pertinent  pipe  properties  that  were  considered 
were:  (1)  strength  of  material;  (2)  ring  stiffness;  (3) 
wall  cross  sectional  area  per  unit  length;  (4)  diame- 
ter;  (5)   some   identifiable   deformation   at   per- 
formance limit.  Deformation  includes  ring  deflec- 
tion at  joint  leakage,  deformation  of  wall  rushing 
or  buckling,  formation  of  plastic  hinges,  etc.  Per- 
tinent soil  properties  also  had  to  be  considered  be- 
fore a  pipeline  could  be  designed.  Soil  compres- 
sion was  found  to  be  one  of  the  most  important  of 
the  soil  properties.  In  loose,  compressible  soils, 
the   ring   diameter   decreases   vertically   and   in- 
creases horizontally,  and  if  the  ring  is  very  flexible 
a  reversal  of  curvature  may  result.  A  stiff  noncom- 
pressible  soil  will  arch  over  and  protect  the  pipe 
because  the  soil  supports  a  significant  fraction  of 
the  vertical  load.  So  the  two  most  important  soil 
properties  were  found  to  be  (1)  stiffness  of  the  soil 
and  (2)  the  vertical  soil  strain  due  to  the  an- 
ticipated pressure  at  the  level  of  the  top  of  the 
pipe.  Because  test  data  are  not  yet  adequate  to 
supply  the  complete  interrelationship  for  all  pipe 
and  soil  types,  the  traditional  design  method  will 
be    continued.    This    design    method    was    then 
discussed.  (Biggs-Texas) 
W72-03355 


FRICTION   OF   ROCKS   AND   STABILITY   OF 
ROCK  SLOPES, 

Australian  National  Univ.,  Canberra. 

J  C  Jscccr 

Geotechnique,  Vol  21,  No  2,  p  97-134,  June  1971. 

42  p,  39  fig,  1  tab,  115  ref. 

Descriptors:  'Rock  mechanics,  'Friction,  'Slid- 
ing, 'Failure,  'Joints  (Geology),  'Constraints, 
Rock  properties,  Rockslides,  Mechanical  proper- 
ties Tensile  stress,  Shear  tests,  Shear  failure, 
Fractures  (Geology),  Rocks,  Stress,  Stress  analy- 
sis. ,.  . 
Identifiers:  Wear,  Sliding  tests,  Australia,  Rankme 
lectures,  'Rock  slope  stability. 

The  similarities  and  differences  between  soil  and 
rock  mechanics  are  discussed,  and  place  particular 
emphasis  on  slope  stability.  The  effects  of  con- 
straints and  of  the  stiffness  of  the  system  applying 
stress  are  of  greater  importance  in  rock 
mechanics.  The  criteria  for  failure  of  rocks  are 
mostly  empirical  and  lead  to  linear  or  power  laws. 


STRUCTURAL  STRENGTHS  OF  PIPE  MATERI- 
ALS, .     _ 
Utah  State  Univ.,  Logan.  Engineenng  Experiment 

Station. 

R  K  Watkins. 

Preprint,   presented  at  Water  Pollution  Control 

Federation  Conference,  44th,  Session  23,  No.  2, 

October7,1971.23p,  10  fig. 

Descriptors:  'Pipe,  'Soil  properties,  Buckling, 
Deformation,  Yield  strength,  Tensile  stress,  Load- 
ing distribution,  Pressure,  Poisson's  ratio,  Sod 
density,  Water  pollution  control. 
Identifiers:  Performance  limit,  Bursting,  Hoop 
stress,  'Soil  compression,  Ring  deflection, 
Buckingham  pi  theorem. 

Some  new  research  and  experience  in  analyzing 
the  strength  of  pipe  is  making  control  of  water  pol- 
lution by  transporting  water  in  pipes  more  feasible. 
Usually  the  first  consideration  in  the  design  of  a 
water  pipe  is  the  hoop  strength  which  determines 
the  allowable  pressure  in  the  pipe.  It  has  been 
found,  however,  that  a  more  realistic  performance 


A  CORROSION  INHIBITOR  PROCESS  FOR 
DOMESTIC  WaTER, 

Long  Beach  Dept.  of  Water,  Calif . 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03367 

8H.  Rapid  Excavation 

USE  OF  NUCLEAR  EXPLOSIVES  FOR  WATER 
RESOURCES  DEVELOPMENT  IN  ARID  RE- 
GIONS, „„..,„ 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
V.  Retief ,  and  P.  Kruger. 

Available  from  the  National  Technical  Informa- 
tion Service  as  SU-326-P-31-2,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  SU-326-P-31-2, 
June  1971.  108  p. 

Descriptors:  'Nuclear  explosions,  'Reservoir  con- 
struction, 'Tritium,  Radioactivity,  Radioactivity 
techniques,  Water  pollution  treatment,  Craters, 
Reservoir  leakage,  Reservoir  evaporation,  Reser- 
voir design,  Irrigation,  Arid  lands,  Sediment  load, 
Runoff  forecasting. 

Feasibility  is  studied  in  relation  to  the  hydrology 
of  arid  regions  (variable  precipitation,  erratic  ru- 
noff, high  evaporation,  salinity  and  large  sediment 
load).  Ground  shock  and  air  blast  may  require  that 
the  construction  site  be  located  in  a  remote  area. 
Craters  with  a  storage  capacity  larger  than  10,000 
acre  ft  can  deliver  water  at  a  price  less  than 
$37/acre  ft,  which  is  the  upper  limit  of  price  of  ir- 
rigation water.  A  100,000  acre  ft  reservoir  can 
deliver  water  at  a  cost  of  $14/acre  ft.  Tritium  con- 
tamination of  surface  and  ground  water  is  the  most 
important  problem  in  the  utilization  of  crater 
reservoirs.  Due  to  its  mobility,  however,  tritium 
can  be  washed  out  of  the  rubble  by  a  few  cycles  of 
flooding  and  draining,  especially  in  the  case  of  a 
crater  in  hard  rock,  where  the  rubble  will  have  low 
retention.  Water  with  a  high  level  of  contamination 
can  be  disposed  of  by  direct  evaporation.  (Bopp- 
ORNL) 
W72-03323 


INNATE  CONTROL  OF  MIGRATIONS  OF  SAL- 
MON AND  TROUT  FRY  FROM  NATAL 
GRAVELS  TO  REARING  AREAS, 

Pennsylvania  State  Cooperative  Fishery   Univ., 
University  Park. 
Robert  F.  Raleigh. 

Ecology.  52(2):  291-297.  Illus.  Map.  1971. 
Identifiers:  Control,  Donor,  Fry,  Gravels,  Innate, 
Migrations,  Natal,  Oncorhynchus-Nerka,  Rearing, 
Salmo-Clarki,  Salmo-Gairdneri,  'Salmon,  Stocks, 
'Trout. 
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The  upstream  and  downstream  directional  respon- 
ses of  demes  of  sockeye  salmon  (Oncorhynchus 
nerka)  fry  from  inlet  and  outlet  streams  hatched 
and  reared  under  controlled,  identical  conditions 
were  tested  in  the  laboratory.  The  tests  compared 
innate  directional  responses  of  fry  from  the  2 
sources  to  variables  of  water  source  and  tempera- 
ture. Both  variables  influenced  the  directional 
responses  of  the  fry.  The  direction  of  migration 
(upstream  for  outlet  fry  or  downstream  for  inlet 
fry)  and  response  to  changes  in  the  test  variables 
differed  substantially  between  fry  from  inlet  or 
outlet  streams;  this  response  difference  held  for 
populations  of  sockeye  salmon  from  different  geo- 
graphical locations  (Canada  and  Alaska).  The  dif- 
ferences were  concluded  to  be  innate  in  origin. 
Single  tests  of  fry  of  rainbow  (Salmo  gairdneri) 
and  cutthroat  (S.  clarki)  trout  from  inlet  and  outlet 
streams  indicated  that  directional  responses  of  fry 
from  these  species  are  also  innately  influenced. 
The  significance  of  matching  the  innate  responses 
of  donor  stocks  of  fish  to  the  characteristics  of  a 
recipient  environment  is  discussed— Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03486 

09.  MANPOWER,  GRANTS 
AND  FACILITIES 


9A.  Education  (Extramural) 


WATER    RESOURCES    INVESTIGATIONS    IN 
FLORIDA,  1971. 

Geological     Survey,     Tallahassee,     Fla.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  09D. 
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9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


WATER    RESOURCES    INVESTIGATIONS    IN 
FLORIDA,  1971. 

Geological     Survey,     Tallahassee,     Fla.     Water 
Resources  Div. 

Geological  Survey  Report,  November  1971.  140  p. 

Descriptors:  'Water  resources  development, 
•Florida,  'Reviews,  'Projects,  'Cooperatives, 
Programs,  Surface  waters.  Groundwater,  Estua- 
ries, Canals,  Beaches.  Bridges,  Hydrologic  data, 
Data  collections.  Watershed  management. 
Identifiers:  Progress  reports.  Summaries. 

Summary     statements     are     presented     for     177 


cooperative  water  resources  investigations  in 
Florida  during  the  fiscal  year  ending  June  1971. 
These  investigations  made  by  the  Water 
Resources  Division  of  the  U.S.  Geological  Survey 
in  cooperation  with  many  state,  federal,  and  local 
agencies  are  part  of  the  overall  program  of  ap- 
praising the  nation's  water  resources.  In  addition, 
investigations  which  have  been  initiated  sub- 
sequent to  July  1,  1971  are  listed.  In  Florida,  water 
resources  appraisals  are  highly  diversified  ranging 
from  hydrologic  records  networks  to  interpreta- 
tive appraisals  of  water  resources  and  applied 
research  to  develop  investigative  techniques.  This 
report  is  intended  as  a  method  of  informing  those 
agencies  interested  in  the  water  resources  of 
Florida  of  the  current  status  of  the  U.S.  Geological 
Survey  cooperative  program.  Preceding  the  sum- 
maries is  a  list  of  62  agencies  which  cooperated 
formally  in  the  statewide  water  resources  program 
and  a  list  of  the  investigations  included  in  the  pro- 
gram for  1971.  (Woodard-USGS 
W72-03068 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

RADIOISOTOPE  BIBLIOGRAPHY. 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03350 
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GOVERNMENT,  LONDON  (ENGLAND). 
DIRECTORATE  OF  ENGINEERING. 

Seminar  on  Water  Pollution  by  Oil, 
W72-03358  5G 
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MINISTRY  OF  WORKS,  DUNEDIN  (NEW 
ZEALAND).  WATER  AND  SOIL  DIV. 

Preliminary  Surface  Water  Resource  Prediction 

in  the  Upper  Taieri  River  Basin, 

W72-03259  2A 

MINISTRY  OF  WORKS,  WATER  AND  SOIL 
DIV.  WELLINGTON  (NEW  ZEALAND). 

The  use  of  Principal  Component  Factor 

Analysis  to  Establish  the  Uniformity  of  a 

Hydrological  Region  in  Northland,  New 

Zealand, 

W72-03260  2A 

MINISTRY  OF  WORKS,  WELLINGTON  (NEW 
ZEALAND). 

Digital  Event  Recorders  for  Representative  and 
Experimental  Basins, 


MDXISTRY  OF  WORKS,  WHANGAREI  (NEW 
ZEALAND). 

Base-flow  Recessions  as  an  Index  of 
Representativeness  in  the  Hydrological  Regions 
of  Northland,  New  Zealand, 
W72-03274  2A 

MISSOURI  UNIV.,  COLUMBIA. 

Operating  Guidelines  for  Multiple-Purpose 

Reservoirs, 

W72-03186  6A 

MISSOURI  UNIV.,  COLUMBIA.  DEPT.  OF 
GEOLOGY. 

Influence  of  Mineralogy  and  Microorganisms 

on  Iron  and  Sulfide  Concentrations  in 

Groundwater, 

W72-03147  2K 

MISSOURI  UNIV.,  KANSAS  CITY.  DEPT.  OF 
PHYSICS. 

Specular  Reflectance  of  Aqueous  Solutions, 
W72-03176  IB 

MISSOURI  UNIV.,  ROLLA.  DEPT.  OF 
CHEMISTRY;  AND  MISSOURI  UNIV.,  ROLLA. 
DEPT.  OF  METALLURGICAL  ENGINEERING. 

Effect  of  Surfactant  Micelles  on  Metal  Ion 

Removal  by  Flotation  from  Metallurgical 

Wastewater, 

W72-02973  5D 

MISSOURI  UNIV.,  ROLLA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Numerical  Methods, 

W72-03302  6A 

MITRE  CORP.,  BEDFORD,  MASS. 

Pumped  Storage  Hydroelectric  Projects, 
W72-03331  5G 

MOLDAVSKU  NAUCHNO- 
ISSLEDOVATELSKII INSTITUT 
OROSHAEMOGO  ZEMLEDELIYA  I 
OVOSHCHEVODSTVA,  KISHINEV  (USSR). 

Thermodynamics  of  Absorption  of  Water 

Vapor  From  the  Intercellular  Space  of  Plant 

Leaves, 

W72-03030  21 

MONSANTA  CO.,  ST  LOUIS,  MO;  AND 
WASHINGTON  UNIV.,  ST  LOUIS,  MO.  DEPT. 
OF  ENVIRONMENTAL  AND  SANITARY 
ENGINEERING. 

Estimating  Eutrophic  Potential  of  Pollutants, 
W72-03218  5C 

MONSANTO  RESEARCH  CORP.,  EVERETT, 

MASS. 

Investigation  of  Calcium  Sulfate  Precipitation, 
W72-03195  3A 

MONTANA  SCHOOL  OF  MINES,  BUTTE;  AND 
PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK;  AND  CONTINENTAL  OIL  CO.,  PONCA 
CITY,  OKLA. 

Finite  Element  Analyses  of  Elastic-Plastic 
Problems  in  the  Mechanics  of  Geologic  Media: 
An  Overview, 
W72-03206  8E 

MONTANA  STATE  UNIV.,  BOZEMAN.  WATER 
RESOURCES  RESEARCH  CENTER. 

Hydrologic  Analysis,  North  Fork  Elk  Creek, 
W72-03145  7  A 

Problems  and  Opportunities  of  Water  Resource 
Utilization  in  the  Upper  Columbia  and  Missouri 
Basins, 
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MONTANA  UNIV.,  BOZEMAN.  JOINT  WATER 
RESOURCES  RESEARCH  CENTER. 

The  Application  of  Geophysical  Instruments 
and  Procedures  to  Ground  Water  Exploration 
and  Research, 
W72-03185  7B 

Investigation  of  the  Use  of  Chloride  from 
Precipitation  as  a  Ground  Water  Tracer, 
W72-03187  2F 

A  Water  and  Recreation  Study  of  the  Blackfoot 

River  System,  Montana, 

W72-03297  6D 

MOSCOW  STATE  UNIV.  (USSR).  DEPT.  OF 
SOIL  BIOLOGY;  AND  MOSCOW  STATE  UNIV. 
(USSR).  DEPT.  OF  SOIL  PHYSICS  AND 
RECLAMATION. 

Psychrometric  Method  of  Determining  Water 

Pressure  (Potential)  in  Soil  and  Plants 

(Psikhrometricheskiy  metod  opredeleniya 

davleniya  (potentsiala)  vlagi  v  pochve  i 

rasteniyakh), 

W72-03240  2G 

MOSKOVSKIIINZHENERNO-STROITELNYI 

INSTITUT  (USSR). 
Determination  of  the  Permeability  Coefficient 
of  Peat  Soil  (Ob  opredelenii  koeffitsiyenta 
fil'tratsii  torfyanoy  pochvy), 
W72-03243  2G 

MOZAMBIQUE  UNIV.,  LOURENCO 

MARQUES. 

Contribution  to  the  Study  of  the  Ecology  of 
Some  Forest  Species  of  Mozambique  (Part  II), 
W72-02995  2D 

NATIONAL  ACADEMY  OF  SCIENCES. 
NATIONAL  RESEARCH  COUNCIL, 
WASHINGTON,  D.C. 

Radioactivity  in  the  Marine  Environment  -  A 

Summary  Report, 

W72-03317  5C 

NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH, BOULDER,  COLO. 

Further  Observations  on  Stress-generated  Ice 
in  the  Blue  Glacier,  Washington,  U.S.A., 
W72-02961  2C 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
CONGELLA  (SOUTH  AFRICA).  REGIONAL 
LAB. 

Chemistry  of  Natural  Waters  -  VI. 

Classification  of  Waters, 

W72-03168  7A 

Chemistry  of  Natural  Waters  --  V.  Hardness, 
W72-03169  2K 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Population  Description  of  the  Non- 
Methanogenic  Phase  of  Anaerobic  Digestion- 
Ill.  Non-Hierarchical  Classification  of  Isolates 
by  Principal  Component  Analysis, 
W72-03365  5D 

NATIONAL  MECHANICAL  ENGINEERING 
RESEARCH  INST.,  PRETORIA  (SOUTH 
AFRICA). 

The  CSIR  'Doorstopper'  and  Triaxial  Rock 
Stress  Measuring  Instruments, 


NATIONAL  RESEARCH  CENTER  FOR 
DISASTER  PREVENTION,  TOKYO  (JAPAN). 

Difficult  Problems  About  Small  Experimental 

Basins  and  Necessity  of  Collecting  Information 

on  Large  Basins, 

W72-03268  2A 

NATIONAL  WATER  COMMISSION, 
ARLINGTON,  VA. 

Institutional  Arrangements:  River  Basin 
Commissions,  Inter-Agency  Committees,  and 
Ad  Hoc  Coordinating  Committees, 
W72-03291  6E 

The  New  England  River  Basins  Commission,  A 
Case  Study  Looking  into  the  Possibilities  and 
Disabilities  of  a  River  Basin  Commission 
Established  Under  Title  II  of  the  Water 
Resources  Planning  Act  of  1965, 
W72-03293  6E 

Metropolitan  Water  Institutions:  Legal  and 
Governmental  Structures  for  Water 
Management  in  Metropolitan  Areas, 
W72-03294  6E 


Hydroelectric  Power  Policy, 
W 72-03295 
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NATIONAL  WEATHER  SERVICE,  GARDEN 
CITY,  N.Y.  EASTERN  REGION. 

A  Relationship  Between  Snow  Accumulation 

and  Snow  Intensity  as  Determined  from 

Visibility, 

W72-03161  2C 

NAUCHNO-ISSLEDOVATELSKII  INSTITUT 
GEOLOGII  ARKTIKI,  LENINGRAD  (USSR). 
Hydrogeology  of  the  Northern  Yenisey  Region 
(Gidrogeologiya  Yeniseyskogo  severa), 
W72-03063  2F 

Groundwaters  of  the  Ust'-Yenisey  Basin  (O 

podzemnykh  vodakh  Ust'-Yeniseyskoy 

vpadiny), 

W72-03065  2F 

Mineral  Waters  of  the  Norilsk  Region 
(Mineral'nyye  vody  Noril'skogo  rayona), 
W72-03066  2F 

NAVAL  POSTGRADUATE  SCHOOL, 
MONTEREY,  CALIF. 

Swell  and  Storm  Characteristics  from  Coastal 

Wave  Records, 

W72-03080  8B 

Variation  of  Longshore  Current  Across  the 

Surf  Zone, 

W72-03095  8B 

NAVAL  UNDERSEA  RESEARCH  AND 
DEVELOPMENT  CENTER,  SAN  DffiGO, 
CALIF. 

Friction  Reduction  by  Algal  and  Bacterial 

Polymers, 

W72-03220  5A 


NEBRASKA  UNIV.,  LINCOLN. 

Economic  Aspects  of  Water  Resources 

Systems, 

W72-03304 
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NEGEV  INST.  FOR  ARID  ZONE  RESEARCH, 
BEERSHEBA  (ISRAEL). 

The  Effect  of  a  Prolonged  2,4- 
Dichlorophenoxyacetic-Acid  Treatment  on 
Transpiration  and  Stomatol  Distribution  in 
Tomato  Leaves, 


NEVADA  UNIV.,  LAS  VEGAS. 

The  Ecology  of  Small  Mammals  at  Saratoga 

Springs,  Death  Valley  National  Monument, 

California, 

W72-03306  2I 

NEW  YORK  STATE  DEPT.  OF 
ENVntONMENTAL  CONSERVATION, 
ALBANY. 

Chemical-Physical  Wastewater  Treatment- 
Phase  I,  The  Low  Lime  Process, 
W72-03354  5D 

NORGES  VETERINARHOEGSKOLE,  OSLO. 

Mercury  in  Fish  and  Water  From  a  River  and  a 
Fjord  in  the  Kragero  Region,  South  Norway, 
W72-03411  5A 

NORTH  AMERICAN  ROCKWELL  CORP., 
CANOGA  PARK,  CALD7. 

Electrochemically  Controlled  Ion-exchange, 

W72-03131  3A 

NORTH  AMERICAN  ROCKWELL 
CORPORATION,  CANOGA  PARK, 
CALIFORNIA,  ROCKETDYNE  DIVISION. 

Development  of  Methods  for  Determining  Ice 
Particle  Size  Distribution  from  Freeze 
Desalination  Crystallizers, 
W72-03192  3A 

NORTH  AMERICAN  WEATHER 
CONSULTANTS,  GOLETA,  CALIF. 

Santa  Barbara  Pyrotechnic  Seeding  Device 
Test  Program,  1969-70  Season  and  1967-70 
Summary  (Final  Report), 
W72-02969  3B 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
DEPT.  OF  ZOOLOGY. 

Fish  Species  Diversity  Indices  as  Indicators  of 
Pollution  in  Galveston  Bay,  Texas, 
W72-03002  5A 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
WATER  RESOURCES  RESEARCH  INST. 

DDT  and  Toxaphene  Movement  in  Surface 

Water  from  Cotton  Plots, 

W72-03059  5B 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
DEPT.  OF  ENVIRONMENTAL  SCIENCES  AND 
ENGINEERING. 

Spring  and  Summer  Chironomidae  of 
University  Lake,  Chapel  Hill,  North  Carolina, 
W72-03231  5C 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
SCHOOL  OF  PUBLIC  HEALTH. 

Minerals  in  the  Municipal  Water  and 

Atherosclerotic  Heart  Death, 

W72-03442  5F 

OAK  RIDGE  NATIONAL  LAB.,  TENN. 
DESALINATION  INFORMATION  CENTER. 

Subsurface  and  Trickle  Irrigation;  A  Survey  of 

Potentials  and  Problems, 

W72-03314  3F 

OAK  RIDGE  NATIONAL  LAB.  TENN. 
ECOLOGICAL  SCIENCES  DIV. 

Soils  as  Components  of  Ecosystems, 
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OFFICE  DE  LA  RECHERCHE  SCIENTIFIQUE 
ET  TECHNIQUE  OUTRE-MER,  ABIDJAN 
(IVORY  COAST).  CENTRE  D'ADIOPODOUME. 

Plant  Parasitic  Nematodes  of  Flooded  Rice 

Fields  on  the  Ivory  Coast:  I.  The  Species 

Observed, 

W72-03422  3F 

OFFICE  DE  LA  RECHERCHE  SCIENTIFIQUE 
ET  TECHNIQUE  OUTRE-MER,  NOUMEA 
(NEW  CALEDONIA).  CENTRE  ORSTOM  DE 
NOUMEA. 

Treatment  of  Micronekton  Collections, 
W72-03385  7B 

OFFICE  DE  LA  RECHERCHE  SCIENTIFIQUE 
ET  TECHNIQUE  OUTRE-MER,  TANANARIVE 
(MADAGASCAR).  CENTRE  DE  TANANARIVE. 

Precise  Study  of  Water  Balance  Using  Neutron 
Probes  (Etude  Fine  du  Bilan  Hydrique  par 
Utilisation  de  la  Sonde  a  Neutrons), 
W72-03281  2A 

OHIO  AGRICULTURAL  RESEARCH  AND 
DEVELOPMENT  CENTER,  WOOSTER. 

Water  Stress  Effects  on  Photosynthesis  and 

Stem  Diameter  in  Soybean  Plants, 

W72-02990  3F 

OHIO  STATE  UNIV.,  COLUMBUS.  DEPT.  OF 
MICROBIAL  AND  CELLULAR  BIOLOGY. 

Adsorption  of  Chlorinated  Hydrocarbon 
Pesticides  by  Microbial  Floe  and  Lake 
Sediment  and  its  Ecological  Implications, 
W72-03115  2H 

OHIO  UNIV.,  ATHENS.  DEPT.  OF  BOTANY. 

The  Effects  of  Salinity  on  Germination  and 
Early  Growth  of  Puccinellia  Nuttalliana, 
W72-03393  21 

OKAYAMA  TOBACCO  EXPERIMENT 
STATION  (JAPAN). 

Mechanism  of  Wind  Injury  on  Tobacco  Plants: 

III.  On  the  Relationship  Between  Stalk 

Strength  and  Water  Content, 

W72-03143  3F 

OKLAHOMA  DEPT.  OF  WILDLIFE 
CONSERVATION,  CADDO. 

Eurasian  Watermilfoil:  A  New  Menace  to 

Oklahoma  Waters, 

W72-03412  4A 

OKLAHOMA  FISHERY  RESEARCH  LAB., 
NORMAN. 

Distribution  and  Abundance  of  the 
Zooplankton  of  Canton  Reservoir,  Oklahoma, 
W72-03374  2H 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 
COLL.  OF  VETERINARY  MEDICINE. 

The  Effects  of  Oil  Field  Pollutants  on 

Vegetation  and  Farm  Animals, 

W72-03455  5C 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 
DEPT.  OF  ZOOLOGY. 

Use  of  Shannon's  Formula  in  Describing 
Spatial  and  Temporal  Variation  in  a 
Zooplankton  Community  in  Keystone 
Reservoir,  Oklahoma, 
W72-03377  2H 

Longitudinal  Variation  of  Periphyton 
Productivity  in  Skeleton  Creek,  Oklahoma, 


OKLAHOMA  UNIV.,  NORMAN. 

Changes  in  the  Abundance  of  Goldeye,  Hiodon 

Alosoides  (Rafinesque)  In  Lake  Texoma, 

Oklahoma, 

W72-03285  2H 

OKLAHOMA  UNIV.,  NORMAN.  BUREAU  OF 
WATER  RESOURCES  RESEARCH. 

The  Allocation  of  Water  Resources  Projects 

Methodology:  A  Model  for  the  Allocation  of 

Funds  for  the  Development  of  Water 

Resources, 

W72-03174  6A 

OKLAHOMA  UNIV.,  STILLWATER.  DEPT.  OF 
AGRONOMY. 

A  Study  of  Soil  Bioassay  Technique  Using 

Prometryne, 

W72-03427  5B 

OLIN  CORP.,  STAMFORD,  CONN. 
CHEMICALS  DIV. 

Task  Force  Approach  to  Solving  a  Mercury 
Problem  in  the  Chlor-Alkali  Industry, 
W72-03356  5D 

ONTARIO  WATER  RESOURCES 
COMMISSION,  TORONTO. 

Preventing  Iron  Deposition  with  Sodium 

Silicate, 

W72-03371  5F 

OREGON  STATE  UNIV.,  CORVALLIS. 

Physicochemical  Conditions  of  Boomer  Lake, 

Payne  County,  Oklahoma, 

W72-03375  2H 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  AGRICULTURAL  CHEMISTRY. 

A  Theory  on  the  Mass  Transport  of  Previously 
Distributed  Chemicals  in  a  Water  Saturated 
Sorbing  Porous  Medium, 
W72-03459  2G 

OSMANIA  UNIV.,  HYDERABAD  (INDIA). 
DEPT.  OF  BOTANY. 

An  Ecological  Study  of  the  Algae  of  the  River 
Moos  I,  Hyderabad  (India)  with  Special 
Reference  to  Water  Pollution:  IV.  Periodicity 
of  some  Common  Species  of  Algae, 
W72-03456  5C 

OTAGO  UNIV.,  DUNEDIN  (NEW  ZEALAND) 
DEPT.  OF  GEOGRAPHY. 

The  Accuracy  of  Estimates  of  Areal  Mean 

Rainfall, 

W72-03261  2B 

PAHLAVI  UNIV.,  SHIRAZ  (IRAN).  DEPT.  OF 
CROP  SCIENCE. 

Effect  of  Leaf  Pubescence  on  Transpiration, 
Photosynthetic  Rate  and  Seed  Yield  of  Three 
Near-Isogenic  Lines  of  Soybeans, 
W72-02989  2D 

PAKISTAN  ATOMIC  ENERGY  COMMISSION, 
KARACHI. 

Prospects  of  a  Dual-Purpose  Nuclear  Plant  for 
Meeting  Water  and  Power  Requirements  of  the 
Greater  Karachi  Area, 
W72-03310  3A 

PALACKY  UNIV.,  OLOMOUC 
(CZECHOSLOVAKIA).  FACULTY  OF 
MEDICINE. 

Dermatophytes  and  Other  Keratinolytic  Fungi 
in  Surface  and  Waste  Waters, 


W72-03435  5A 

PALERMO  UNIV.  (ITALY). 

Fertilizing  as  a  Function  of  Irrigation, 
W72-02978  3F 

PAN  AMERICAN  PETROLEUM  CORP., 
TULSA,  OKLA. 

A  System  for  Measuring  Orbital  Velocities  in 

Waves, 

W72-03097  8B 

PARIS  UNIV.,  RENNES  (FRANCE).  FACULTE 
DES  SCIENCES. 

Study  of  Zostera,  Lanice  and  Sabellidae  in  the 

Dinard  Region, 

W72-03389  21 

PENNSYLVANIA  STATE  COOPERATIVE 
FISHERY  UNIV.,  UNIVERSITY  PARK. 

Innate  Control  of  Migrations  of  Salmon  and 

Trout  Fry  From  Natal  Gravels  to  Rearing 

Areas, 

W72-03486  8H 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK. 

Bluegills  Dominate  Production  in  a  Mixed 

Population  of  Fishes, 

W72-02994  2H 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  CIVIL  ENGINEERING. 

Experimental  Catchments  Aid  Interpretation  of 
a  More  Extensive  Flood  Networks, 
W72-03272  2A 

PERM  STATE  UNIV.  (USSR).  LAB.  OF  WATER 
MANAGEMENT  RESEARCH. 

The  Water-Level  Regime  and  its  Role  in  the 
Operation  of  the  Kama  Reservoir  (Urovennyy 
rezhim  i  yego  rol'  v  protsessakh  formirovaniya 
Kamskogo  vodokhranilishcha), 
W72-03073  4A 

Effect  of  the  Kama  Reservoir  on  Grassy 
Vegetation  in  the  High  Water-Table  Zone 
(Vliyaniye  Kamskogo  vodokhranilishcha  na 
travyanuyu  rastitel'nost'  zony  podtopleniya), 
W72-03074  4A 

Development  of  Higher  Aquatic  Vegetation  in 

the  Kama  Reservoir  (Formirovaniye  vysshey 

vodnoy  rastitel'nosti  v  Kamskom 

vodokhranilishche), 

W72-03075  2H 

Formation  of  Shallow-Water  Areas  in  Kama 
River  Reservoirs  (Formirovaniye  melkovodiy 
kamskikh  vodokhranilishch), 
W72-03076  4A 

Problems  of  Reservoir  Morphometry  and 
Zonation  (Voprosy  morfometrii  i 
rayonirovaniya  vodokhranilishch), 
W72-03077  2H 

PETROCONSULTANTS  S.  A.,  GENEVA 
(SWITZERLAND). 

Observations  on  Sedimentation  in  the  Artificial 

Montsalvan  Lake,  in  Fribourg  Canton 

(Switzerland), 

W72-03493  2H 

PHILIPPINE  ATOMIC  RESEARCH  CENTER, 
MANILA. 

Progress  in  the  Application  of  Nuclear  Methods 
in  Increasing  Production  of  Rice,  Soybean,  and 
Coconut  in  the  Philippines, 
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PLESSEY  CO.,  LTD.,  ILFORD  (ENGLAND). 
ENVIRONMENTAL  SENSOR  DIV. 

A  Submersible  Self-Contained  Water  Quality 

Meter, 

W72-03130  2H 

POLISH  ACADEMY  OF  SCIENCES,  KRAKOW. 
ZAKLAD  BIOLOGn  WOD. 

Algae  on  the  Artificial  Substratum  in  the  Wielki 
Staw  in  the  Valley  of  the  Five  Polish  Lakes 
(High  Tatra  Mountains), 
W72-03005  5C 

Bottom  Sediments  of  the  Polluted  Dam 

Reservoir  at  Otmuchow, 

W72-03007  5C 

Selected  Algae  of  Dam  Reservoirs,  The  River 

Sola,  and  Carp  Ponds, 

W72-03021  5C 

POLISH  ACADEMY  OF  SCIENCES, 
PSZCZYNA.  HYDROBIOLOGICAL  STATION. 

Fauna  in  Vegetation  in  Carp  Ponds  at 

Goczalkowice, 

W72-03004  2H 

Formation  of  Bottom  Fauna  in  the 

Goczalkowice  Dam  Reservoir, 

W72-03006  5C 

POLISH  ACADEMY  OF  SCIENCES,  WARSAW. 
SECTION  ON  AGRICULTURAL  AND 
FORESTRY  SERVICE. 

The  Problem  of  Pasture  and  Forest  Limits  in 
the  Light  of  Recent  Views  on  Management  of 
Mountainous  Lands, 
W72-03026  4A 

POLSKIE  TOWARZYSTWO  PRZYRODNIKOW 
IM.  KOPERNIKA,  WARSAW. 

Trollius  Europaeus, 

W72-02999  21 

POLYTECHNIC  INST.  OF  BROOKLYN,  N.  Y. 

New  Selective  Membranes, 

W72-03132  3A 

PUNJAB  AGRICULTURAL  UNIV.,  LUDHIANA 
(INDIA).  DEPT.  OF  ZOOLOGY- 
ENTOMOLOGY. 

Toxicity  of  Some  Insecticides  to  the  Indian 
Catfish,  Heteropneustes  Fossilis  (BLOCH), 
W72-03451  5C 

QUEEN'S  UNIV.,  KINGSTON  (ONTARIO). 
DEPT.  OF  CIVIL  ENGINEERING. 

Energy  Losses  Under  Wave  Action, 
W72-03093  8B 


Impulse  Waves  Generated  by  Landslides, 
W72-03112 
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READING  UNIV.  (ENGLAND).  DEPT.  OF 
GEOLOGY. 

Rivers  and  Their  Deposits, 

W72-03384  2J 

RESEARCH  INST.  FOR  WATER  RESOURCES 
DEVELOPMENT,  BUDAPEST  (HUNGARY). 

A  Systems-Engineering  Approach  to  the 
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•  Ground  and  surface  water  hydrology  at  the  Water  Resources  Division  of  the  U.  S. 
Geological  Survey,  U.  S.  Department  of  the  Interior. 

•  Metropolitan  water  resources  management  at  the  Center  for  Urban  Studies    of    the 
University  of  Chicago. 

•  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University  of  Florida. 

•  Policy  models  of  water  resources  systems  at  the  Department  of  Water    Resources 
Engineering  of  Cornell  University. 

•  Water  resources  economics  at  the  Water  Resources  Center  of  the  University  of 
Wisconsin. 

•  Design  and  construction  of  hydraulic  structures;  weather  modification;  and  evapora- 
tion control  at  the  Bureau  of  Reclamation,  Denver,  Colorado. 

•  Eutrophication  at  the  Water  Resources  Center  of  the  University  of  Wisconsin,  joint- 
ly sponsored  by  the  Soap  and  Detergent  Association  and  the  Agricultural  Research 
Service. 
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Supported  by  the  Environmental  Protection  Agency  in  cooperation  with  WRSIC. 
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Fisheries  of  the  University  of  Washington. 

•  Wastewater  treatment  and  management  at  the  Center  for  Research  in  Water  Resources 
of  the  University  of  Texas. 

•  Agricultural  livestock  wastes  at  the  Department  of  Agricultural  Engineering    of 
Iowa  State  University. 

•  Methods  for  chemical  and  biological  identification  and  measurement  of  pollutants 

at  the  Analytical  Quality  Control  Laboratory  of  the  Environmental  Protection  Agency. 

•  Coastal  pollution  at  the  Oceanic  Research  Institute. 

•  Water  treatment  plant  waste  pollution  control  at  American  Water  Works  Association. 
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